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Foreword
 

This assessment was undertaken in response to requests of the House Com
mittee on Science and Technology and the Senate Committee on Banking, Hous
ing, and Urban Affairs to examine technology trade and transfer to developing 
countries in the Middle East. In addition, the Subcommittee on Energy, Nuclear 
Nonproliferation, and Governmental Processes of the Senate Committee on Gov
ernmental Affairs requested that the assessment examine transfers of nuclear tech
nology. 

This report clarifies the policy issues surrounding technology transfer to 
developing countries, by highlighting tradeoffs among various commercial, po
litical, and development assistance policy goals, and by suggesting options for 
more consistent policies affecting technology transfer to developing countries. It 
follows earlier OTA work dealing with East-West technology transfer, including 
assessments of East-West Technology Trade and Technology andSoviet Energy 
Availability. 

The study focuses on a region of great strategic importance, one where signifi
cant development efforts during the past decade have involved the introduction 
of technology from the United States and other supplier countries. It examines 
in detail competition among suppliers of technology, and problems the recipients
face in effectively utilizing advanced civilian technologies in five sectors: petro
chemical production, telecommunications systems, commercial aircraft support 
systems, medical services, and nuclear power. The policy perspectives of the recip
ient as well as other supplier countries and evaluated. The report identifies U.S. 
policy options in lighL of an evaluation of future prospects for Middle East tech
nology trade. 

OTA is grateful for the assistance of its distinguished project advisory panel 
chaired by George Bugliarello, and for the assistance and advice of numerous Mid
die Eastern policymakers, agencies of the U.S. Government, and individuals from 
academia and industry. It should be understood, however, that OTA assumes full 
responsibility for the report, which does not necessarily represent the views of 
individual members of the advisory panel. 

tON H. GIBBONS 
Director 
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CHAPTER 1 

Summary and Findings 

INTRODUCTION 
During the 1970's, the Middle East was the 

world's fastest growing market for engineer-
ing products, construction, and technical serv-
ices. Rising oil revenues supplied the oil-
producing nations in particular with the finan-
cial resources needed to purchase these im-
ports. At no other time in recent history has 
a group of developing nations attempted so 
quickly and dramatically to transform their 
economies and societies as did the Islamic na-
tions of the Middle East during this period,
The experiences of these nations, which have 
been in a unique position to import advanced 
technologies from abroad, elucidate the prom-
ise and problems of technology transfer to de-
veloping nations. 

U. S. firms and organizations have been ma-
jor suppliers of engineering products and tech-
nical services to the Middle East, and this 
raises important issues for U.S. policy. These 
include questions concerning the competitive 
positions of U.S. firms in developing country 
markets, the long-term effects of technology
transfers on the growth of export industries 
abroad, the effectiveness of U.S. Government-
supported assistance programs involving tech-
nology transfers, and the military-strategic 
implications of advanced civilian transfers. 
The U.S. Government has no coherent policy 
governing technology transfer to developing
nations, and there has been no systematic
study of the policy implications of civilian 
technology transfer to the Middle East. The 
Office of Technology Assessment's (OTA) re-
search was designed to clarify U.S. policy 
issues germane to civilian technology trans
fers to Islamic countries in the Middle East.* 

*The research focuses on six Middle Easiern nations: Algeria, 
Egypt, Iran, Iraq, Kuwait, and Saudi Arabia. These countries 
were selected because they have imported comparatively large
volumes of equipment and technical services, because they have 
varied financial resources and labor forces to support technol-
ogy transfer, and because they have different approaches to 
foreign policy and industrial development. Because Israel has 

Recipient and supplier nations alike have 
critical interests at stake in technology trans
fer. As a process that enhances the recipient's 
capacity to produce goods and services, tech
nology transfer is a two-way interaction. For 
developing countries, successful technology 
transfers promise economic growth, improved
living conditions, manpower development, and 
even enhanced national prestige and influence. 
However, technology transfers that fail or 
have unintended consequences may pose eco
nomic and political problems. From the per
spective of supplier nations, technology trans
fers may help win friends, cement political
alliances, increase exports, or alternatively 
lead to resentment and conflicts of interest. 
The promises of success and problems of fail
ure are particularly apparent when new and 
complex technologies are introduced into de
veloping nations that have limited scientific 
and technological infrastructures. 

This study, undertaken at the request of the 
House Committee on Science and Technology
and the Senate Committee on Banking, Hous
ing, and Urban Affairs, examines the process 
of technology transfer to the Middle East 
(focusing particularly on competition among 
suppliers and absurption of technology by re
cipients) in order to identify policy issues for 
the United States. The Subcommittee on En
ergy, Nuclear Nonproliferation. and Govern
mental Processes of the Senate Committee on 
Governmental Affairs presented a supporting 
request that the study deal with transfers of 
nuclear technology to the Middle East. 

attained a much higher level of technological development, it 
is not included as a major focus of study. 

The term "Islamic countries" is used here simply to indicate 
that sizable proportions of the populations of these and some 
other Middle Eastern countries are Muslims, or followers of 
Islam. As discussed in ch. 3, however, there are many groups 
in these countries and the role of Islam in politics, economics, 
and social affairs varies widely. 

3 



4 	 * Technology Transfer to th_. Middle East 

The study examines technology transfers re-
quired for the establishment of several com-
plex civilian production and service systems:
petrochemical and nuclear power production
facilities, telecommunications systems, com-
mercial airline support services, and medical 
services. These types of technology transfers 
were selected because they are associated with
large volumes of trade in equipment and tech-
nical services, because of the challenges recip..
ients face in fully utilizing them, and becausein recent years U.S. policies have restricted ex-
ports of advanced technologies for political
and military reasons. This study addresses thefollowing questions concerning advanced tech-
nology transfers: 

* 	How extensive have transfers of ad-
vanced technologies been to the Middle 
East during the last decade, and what 
factors affect international technology
trade? 

* 	What factors inhibit or enhance the abil-
ity of recipients to utilize or absorb ad

vanced technologies, and do the experi
ences of various nations differ? 

* 	 How effectively nave U.S. firms and orga
nizations transferred technology, and how 
well have they competed with those orga
nizations from other supplier nations? 

9 	What are the prospects for technology
trade with the Middle East during the 
next decade, and what policy options are 
available to the United States? 

Many U.S. policies affect technology trans
fer to developing natioes in the Middle East,
although these policies were not formulatedwith that goal. Technology transfer is often 
an underlying issue in discussions of development assistance, commercial, and political
strategic policies. Public policy debates, how
ever, rarely center on civilian technology
transfer. This study addresses the issue of
whethei the United States should develop 
more consistent policies regarding technology
transfer. 

PRINCIPAL FINDINGS
 
TECHNOLOGY TRANSFER 
AND TRADE DURING THE 

PAST DECADE 

During the past decade, Middle Eastern coun-
tries have rapidly expanded their imports of ad-
vanced civilian equipment and technologies. The 
major suppliers have been the United States, Ja-
pan, and the West European countries. Total ex-
ports from industrial countries to 15 Islamic 
countries in the Middle East rose from $5.5 
billion in 1970 to about $100 billion in 1982, 
an eightfold increase in constant dollars. En-
gineering products-machinery, equipment,
and instruments-accounted for about half of
these exports. Technical and managerial serv-
ices have been increasingly important exports. 

The Middle East is a very competitive mar-
ketplace, and suppliers have specialized in ex-
ports of certain types. U.S. firms have been
major suppliers of machinery and equipment,
particularly nonelectrical machinery and air-

craft. Like the United States, West Germany 
and Japan have been major suppliers of ma
chinery and equipment, but Japanese firmshave been prominent in exports of basic man
ufactures such as consumer electronics and
dominate in exports of road vehicles. In con
trast, French firms have been particularly
prominent in public works projects. U.S. firms 
appear to have had a comparative advantage in 
the technical services area, including manage
ment of large projects and provision of techni
cal support. For newly industrializing coun
tries such as South Korea, the Middle East is 
a key market for construction services. Soviet 
bloc countries have been much less prominent
in commercial technology trade, but some of
them have expanded sales in certain market 
niches such as medical services. 

In 1982, the market share of U.S. firms re
mained approximately the same as it had been
in 1970,20 percent of machinery and equipment
imports to the Middle East (see fig. 1). In con
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trast, Japanese firms increased their market 
share during the same period from 9 to 23 per-
cent, while France's market share fell from 18 
to 9 percent. U.S. economic interactions with 
the region have, furthermore, been strongly 
concentrated in trade with a small number of 
nations. Exports to Saudi Arabia and Egypt 
accounted for more than two-thirds of U.S. ex-
ports to the region in 1982. 

Although Middle East technology trade has 
increased rapidly, OTA's research indicates that 
technology transfers have been limited. For the 
purpose of this study, technology transfer is 
a process involving a supplier and recipient 
whereby the recipient attains, as a result, an 
improved capability to operate an industrial 
production facility or service system. Technol-

ogy trade, which includes international sales 
of industrial rights, equipment, technical serv
ices and training, and plans and documents, 
is only one part of technology transfer. Tech
nology utilization or absorption by the recip
ient is a critical part of technology transfer. 
The extent of absorption depends on the type 
of capability developed by indigenous person
nel in a particular firm or industrial sector
to operate and maintain equipment or, at high
er levels, to modify the technology or design 
and produce new products. OTA's research 
shows that technology is much more easily 
reintin allyelop itris.n 
recipients in developing countries. 

In the Middle East a number of factors con
strain technology absorption. They all relate 
to the considerable technological distance that 

Figure 1.-Supplier Shares of Six Industrial Countriesa in Machinery and Equipment Exportsb 
to the Middle East,c 1970 and 1982 (percent) 

1982 
Total value: $42 billiond 

ItalyUnited States 

190Unte Uniedatatss 

2014 

1970 
Total value: $2.2 billiond United Kingdom 

Italy United States23 Japan 

United Kingdom Japan France 
18 232 

France
 
West Germany
 

West Germany 

"In"cludes exports from the United Stal-s, Japan, West Germany. France, United Kingdom. and Italy
bSITC commodity code 7 
CInclUdes imports to the following Middle East countries: Saudi Arabia. Iran, Algeria, Egypt, Iraq, Kuwait, United Arab Emirates, Syria. Lebanon, Jordan. Qatar, Oman, 

Yemen South Yemen 
t 

c tn current dollars 

SOURCE. Office of Technology A, sessment (based on table 28); and United Nations, Trade With IndustrialCountries. Supplement to World Trade Annual. 



6 * Technology Transfer to the Middle East 

must be bridged between the suppliers and the 
recipients. Chief among them is a disparity be-
tween human and financial resources. Coun-
tries such as Saudi Arabia and KuwaL, despite 
their capital resources, are constrained by
shortages of technical and managerial person-
nel. In contrast, Egypt is the Middle Eastern 
country with the most extensive technologi-
cal infrastructure, but many Egyptian engi
neers and teachers have gone abroad to find 
work. in addition, the Islamic countries of theMiddeae chllegedEat o ue foeig tec-Middle East are challenged to use foreign tech-
nologies and personnel in meeting develop-noloiesandpersnne inmeetng eveop-
ment goals without creating irreconcilabie con-
flicts with traditions and among groups in 
their societies. 

TECHNO0LOGY TRANSFER: 


COMPETITION AMONG 

SUPPLIERS AND TECHNOLOGY 


ABSORPTION 


OTA's analysis of competition among sup-
pliers for saleF of advanced technologies indi-
cates that a broad array of factors has influ-
enced contract awards. In addition to price,
the willingness of firms to provide state-of-the-
art technologies, after-the-sale service, and 
training, as well as marketing strategies have 
been particularly important. While they have 
not determined overall patterns of technology
trade, supplier government policies involving 
export financing, export controls, and repre-
sentation of business have also been important
factors in some cases. 

To assess the extent of technology absorp-
tion, OTA's research focused on the technol-
ogy-using firms and industrial sectors. The ex
periences of suppliers and recipients in various 
types of technology transfers were found to 
differ widely. 

Petrochemical Production 

Middle Eastern countries such as Saudi 
Arabia are currently expanding their per.,o-
chemical production facilities so that by the 
1990's they will be producing approximately
4 percent of all major commodity petrochem-
icals manufactured worldwide, and their ex-

ports in these products will account for 20 
pe;cent of worldwide trade. Petrochemical 
technology transfers contribute to the growth
of -,n important Midd!e Eastern export in
dustry. 

Middle Eastern countries building petro
chemical industries (Saudi Arabia, Kuwait,
Qatar, Algeria, Bahrain) have financed these 

capitheyinesiepjetohemselves. h
evcr, assistan eento techmal assistance, even though thethe technologyhas become fairly standardized. U.S. firms ere 
habeoefil tnrd2.USfrmeecurrently playing major roles as joint veiiture 
partr lingor olo and v n
partners, licensors of technology, and con
tractors-particularly in Saudi Arabia, where
joint ventures have been promoted. The qual
ity of technology offered has been a major con
sideration for Middle Eastern countries intheir awards of contracts tc foreign firms. 
Kuwait, alone, has attempted to obtain petro
chemical technology extensively through pur
chases of equity ownership in foreign firms. 

Petrochemical technology is transferred to 
Middle Eastern countries in packages. This 
type of technology transfer allows recipients 
to operate the facilities efficiently by relying
extensively on expatriate managers and tech
nicians. Over the long run, maintenance of the 
facilities and development of a skilled manpower
base will be key issues for Middle Eastern petro
chvmical firms. Nevertheless, Middle Eastern 
nations will become world-scale producers in the 
1990's. Certain aspects of petrochemical pro
duction, such as comparatively low manpower
requirements, capital intensity, and feedstock
requirements., make it particularly vrell-suitedto development in the countries bordering the 
Persian Gulf. 

During the late 1980's, additions to petro
chemical production capacity in the Middle 
East, Canada, Mexico, and Southeast Asia will
have significant effects on global petrochem
ical product trade. Firms in western Canadaand Mexico are more likely to make significant 
inroads in U.S. petrochemical markets than 
Middle Eastern manufacturers. While the 
United States will probably become a net im
porter of ethylene glycol and methanol by
1990, the U.S. petrochemical industry can re
main strong, if production of specialty (and sec



stimulated if Middle Eastern manufacturerstelecommuications tchnology 

ond-tier) chemicals becomes relatively more 
important. The impacts of these changes on 
employment in the United States should be 
minimal, since U.S. firms will continue to 
,-upply a large domestic .market. 

Petrochemical technology transfers to the
Middle East therefore portend problems of 

structural adjustment for the industrialized 
countries, which will be particularly acute for 
Japan and Western Europe. It is unlikely that 
even a decline in the price of crude oil to as 
low as $25 per barrel would have a significant 
effect on the growth of the Middle Eastern pe-
trochemical industry. A major problem in-
volves the possible growth of protectionist 
Uarriers in Western Europe, which could be 
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strongly concentrated in Saudi Arabia and 
prerevolutionary Iran. Since the major sup
pliers are now on a technological par in tele
communications, other factors have influenced 
contract awards. These include the ability of 
supplers to provide comprehensive financing, 
as well as their reputation as reliable suppliers,their commitment to after-the-sale support, 
and the involvement of a firm at an early stage 
of a project when initial equipment selections 
are made. Although U.S. firms maintain a 

reputation for technical caipability, the ability
of firms from Western Europe and Japan to puttogether comprehensive financing packages, 
sometimes including af~sociated business deals, 
has been an advantage for them in some in
stences. U.S. Governnt financing, however, 

sharply reduce prices to gain rnarl:et shares. 
If U.S. mauufacturers emphasize production of 
specialty and second-tier chemicals, improve ef
ficiency of operations and invest in research rnd 
development (R&D), they should be in a position 
to adjust to these anticipated changes in world 
markets. 

Tele(-,mmunications Systems 

Telecommunications systems are important 
components of the national infrastructure 
needed for the growth of other industries .ad 
services. Technology absorption h~a beon en-
hanced by the high priority placed on the de-
velopment of tlds sector by Middle Eastern 
governments, by rapidly growing demand for 
services, by opportunities for regional coop-
e:ation, and by local production of equipment 
in Algeria and Egypt. On the other hand, in.. 
consistent policies, shortages of indigenous 
technical workers in Saudi Arabia and Kuwait, 
and, in Egypt, inadequate incentives for tech-
nical personnel working primarily in govern-
ment-owned telecommunications networks 
have limited absorption. 

Competition among suppliers has been in-
tense. Japanese firms have gained market 
share in telecommunications exports. Exports 
from the United States have been primarily 
in advanced technology subsectors, such as 
satellite communications, and they have been 

has oE ytelecommunia 

Commercial Aircraft Support Services 
Compared to other types of technology 

transfers examined by OTA, the most exten
sive technology absorption has been in the 
area of commercial aircraft support services.The operating statistics of these airlines (in
cluding safety) indicate that they are on a par 
with major international airlines. The compara
tive success of recipients in using these technol
ogies can be ascribed to a number of factors, in
cluding well-defined standards of training and 
performance and relatively long experience. 
NevErtheiess, some of these airlines will de
pend on foreign technicians (for engine main
6enance) for the foreseeable future. This is not 
because of a lack of ability on the part of in
digenous workers, but rather due to a short
age of local technical workers willing to per
form these tasks in Saudi Arabia and Kuwait. 

U.S. firms are acknowledged leaders in avi
onics and aircraft engines, and have been lead
ers in airport management, but other suppliers 

are increasingly capable of providing similar 
equipment. U.S. aircraft sales in the region, 
important to sales of auxiliary equipment and 
services, have been negatively affected by U.S. 
export controls. Middle Eastern governments 
have in some cases sought to diversify sup
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pliers for political reasons, such as dissatisfac-
tion with U.S. policy positions. 

Medical Services 

During the last 10 years, Middle Eastern 
governments have strongly emphasized health 
care by increasing budgetary allocations to 
that sector. Of all the technology transfers ex-
amined by OTA, those in medical services are 
most likely to affect directly the longevity and 
quality of life of the average citizen in the Mid-
dle East. In addition, U.S. policymakers have 
a special interest in technology transfers in 
medical services-not only because medical 
equipment and services are important exports,
but also because health care has been a pri-
ority in U.S. assistance programs. 

Saudi Arabia is the largest Middle Eastern 
market for medical equipment and hospital 
management services. U.S. firms produce
high-quality and reliable equipment, and they 
provided 18 percent of the medical equipment
imported by Middle Eastern nations in 1980. 
U.S. firms have also been particularly promi-
nent in tbe field of hospital management, pro-
viding evidence of their strong role in curative 
medicine. However, U.S. firms are not known for 
after-the-sale service. OTA's research indicates 
that such service has become a critical consid-
eration for Middle Eastern buyers of medical 

equipment.
 

In contrast, U.S. assistance programs car
ried out by the Agency for International De-
velopment (AID) have focused on preventive
health care, particularly in rural areas of lower-
income countries, such as Egypt. Other 
Tupia ountriesd ucha agsBe ivdelyJapr-
Taiwan, :'d Belgium have aggressively pro-
agreements. 

A major obstacle to medical technology trans-
fer to the Middle East has been a lack of appro-
priately trained local medical personnel and ex-
perienced managers. Kuwait and Saudi Arabia 
possess the most sophisticated medical facil-
ities, but their indigenous technical manpower
bases are much more limited than those of 
Egypt and Algeria. Despite the commitment 
of Kuwait and Saudi Arabia to training and 

employing indigenous populations, cultural 
and other factors have inhibited recruitment 
of nationals into medical services. Foreign ex
patriates will be required to staff their medi
cal facilities well into the 21st century. On the 
other hand, Egypt-a nation that exports
medicai personnel to other Arab nations-is 
challenged to improve the quality of person
vel and management and integration of Egypt's 
varied health care facilities, public and private. 

In the past decade, U.S. firms have been in
dependently involved primarily in large hos
pital development projects in the region. In the 
future, the most pressing need will continue to 
be in the area of preventive and less-sophisti
cated health care. While opportunities for hos
pital management will continue in Saudi Arabia, 
demand for these services may grow less 
rapidly. Recipients will attempt to establish 
joint ventures with foreign suppliers in order 
to obtain specialized services such as training
of indigenous personnel The market share of 
U.S. firms min ementsar madent may shrink 
unless improvements are made in U.S. after
the-sale service and maintenance. AID health 
projects have generally contributed to im
provements in Egyptian health indicators, but 
programs providing specialized training and 
retraining of medical personnel may be par
ticularly important in the future. 

Nuclear Power Generation
 
Nuclear power is in its infancy in the Islamic
 

countries of the Middle East: there is no com
mercial nuclear power reactor in operation in 

the region today nor is there likely to be one
in operation before the 1990's. However, deci
sions made now concerning nuclear technology transfers may significantly affect the economic, milt-ary, and political future of the 
region. Middle Eastern approaches to nuclear 
technology transfers differ widely: Iran had 
the most ambitious commercial nuclear power 
programn prior to the revolution; Egypt has the 
strongest rationale for commercial nuclear 
power, but financing remains majora con
straint; Libya has most clearly expressed its 
intentions to develop nuclear weapons. Most 



of the nations of the region have not yet com-
mitted themselves to nuclear programs. 

Despite the very high growth in demand for 
electricity, a number of factors reduce the at-
tractiveness of commercial nuclear power for 
most Middle Eastern countries. The most im-
portant is the availability of hydrocarbon 
resources. In addition, only Egypt, Iran, Ku-
wait, and Saudi Arabia will possess the inter-
connected grid and electricity generation ca-
pacity needed to accommodate a 900-
megawatt (MW) commercial reactor by 1990.* 
However, if small reactors (under 600 MW ca-
pacity) become available, other Middle East-
ern nations could be buyers. OTA's analysis 
indicates that nuclear desalination, a potential-
ly useful application, will be attractive only to 
nations where nuclear power generation is eco-
nomically feasible. Even for Egypt, the coun-
try with the strongest rationale f r nuclear pow-
er, progress in nuclear power development has 
been slow. Egypt's program will progress only 
with subsidized financing from abroad. 

Transfers of nuclear technology are impor-
tant not only because of their potential in elec-
tricity generation, but also because transfers 
of certain types raise questions of nuclear 

weapons proliferation. OTA's analysis indi-
cates that no Islamic Middle Eastern country 
will be capable of acquiring a nuclear device 
on a wholly indigenous basis within this dec-
ade, and most would find it impossible to do 
so before the turn of the century. The majorconstraints on the proliferation of nuclear 

weapons have been the weak technical capa-
bilities of these countries and the reluctance 
of suppliers to sell unsafeguarded enrichmentand reprocessing facilities. 

The most likely path to nuclear weapons pro-
duction is through the use of small-scale re-
search reactors in conjunction with laboratory-
scale enrichment or reprocessing facilities over 
a long period of time, allowing for production 
of very small amounts of weapons-grade materi-
als. Middle Eastern countries will build their 

*These countries will probably be able to install a 900-MW 

reactor that. does not generate more than 10 percent of total 
installed interconnected electrical grid. 

35-507 0 - 84 - 2 : QL 3
 

Ch. 1-Summary and Findings * 9 

latent nuclear weapons production capabilities 
gradually, unless one of the countries in the 
region demonstrates its capability to produce 
nuclear weapons and thereby stimulates other 

or unless supplier nanations to follow suit, 

tions significantly relax export regulations
 
and safeguards requirements.
 

Prospects for nuclear weapons proliferation 
in the Middle East are likely to increase during 
the next decade because new supplier states, 
such as Argentina, Brazil, and India, that are 
not parties to the Nonproliferation Treaty may 
be willing to sell sensitive facilities and also 
because Middle Eastern countries will gradually 
improve their indigenous capabilities. Policy op
tions available to the United States are lim
ited, but they include bilateral nuclear coop
eration agreements with countries developing 
expanded nuclear power for peaceful purposes, 
financing of nuclear exports to countries ac
cepting stringent safeguards, or assistance to 
developing nations in assessing various energy 
options. Stronger consensus among suppliers 
to limit exports of highly enriched uranium 
and laboratory-scale sensitive facilities could 
contribute significantly to nonproliferation 
goals. 

Impacts of Technology Transfer 
to the Middle East 

The ability of recipient countries to utilize 
imported technologies effectively depends not 

ortedtech isfctive epen t 
oly on the sophistition of the equipment,but also on the capabilities of the indigenous
work force. OTA's research indicates that ex
periences with technology absorption differ 
piencs with technologysr tosf 
widely across countes and technology sectors.Generally speaking, recipients have developed 
an independent capability to operate and main
tain facilities, but not to modify equipment or 
significantly adapt technologies imported from 
abroad. 

Not surprisingly, technology absorption has 
been most limited when new and extemely 
complex technologies were introduced. Transfer of nuclear technology represents the ex

treme case-not only is experience limited and 
technologies complex, but most of these coun
tries have not built an internal consensus fa
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voring nuclear power development. Technol. 
ogy absorption has been comparatively 
extensive when transfers contribute directly toproduction of locally used goods and services, 
as indicated by successful transfer of commer-cial airline support technologies. In cases where 
industries are not forced to compete directly
with foreign firms, recipients have more lee-
way to introduce training and local employ-ment requirements, though this is often costly. 

In contrast, technology absorption in the
petrochemical sector will be limited for someyears to come, mostly becau3e this industrymust compete directly with industry leaders 
in world markets. Middle Eastern petrochem-
ical producers are relying heavily on expatriate
personnel and thp -cquisition of technology inthe form of packages, while gradually increasig indigenous personnel. Technology transfers 
in petrochemicals will benefit recipients through
increased export revenues, despite the near-term
limitation of technology absorption. Figure 2 il-lustrates a range of experiences with technology 
absorption in the five sectors under study. 

Middle East countries face varied problems
in importing and using foreign technologies. 
A key question is how quickly to implementprograms aimed at expanding the indigenous

technical work force. Rapid expansion 
can be 

very costly inthe short 
run.However,reliance 

on expatriate labor may limit long-term ab-
sorption, particularly if it precludes develop-
ment of dot estic technological capability. For 
both the oil -rich and oil-poor countries, inade-
quate supplies of technical manpower present
a critical constraint on technology absorption.
Egypt's prob em is to put to better use and
upgrade the c ipabilities of its comparatively
well-developed technical manpower base; Saudi
Arabia and K iwait must build from much
smaller techni( al manpower bases. 

The technolog ,transfers examined by OTAhave cer7tainly c 'ntributed to the growth ofMiddle Eastern ec nomies and to the export rev-
enues of supplier I -ms.From a commercial per-
spective these tec, iology transfers have gen-
erally been mutualhy beneficial. For each type
of technology transfer, OTA identified positive
and negative effects (political, sociE:, economic) 

Figure 2.-Sumnary of Findings: Technology 
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on recipients and suppliers. The choiep 
 ,ide
 
by political and technical leaders inthe iecipi
ent countries about selection and use of im
ported technologies lead to fundamental eco
nomic, social and political changes in their
countries. In some cases, certain groups in 
society may benefit disproportionately from
advanced technology transfers, leading to re
sentment and political opposition on the partof others. In other cases, the life of the aver
age citizen may be greatly improved. Choices
 
made by policymakers determine whether the

technology transfers fit with resource endow
ments, meet the needs of the local population, 
or build indigenous capabilities.

Technology transfers involve ongoing rela
tionships between recipients and suppliers
that include both potential risks and benefits.
It is beyond the capacity of governments to
develop policies that eliminate these risks or
anticipate the potential effects of all commer
cial technology transfers. 
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POLICIES AFFECTING TECHNOLOGY 
TRANSFER 

No nation has developed a systematic policy 
governing international technology transfer, but 
many recipient and supplier nations have devel-
oped policies to promote and regulate technol-
ogy transfer. 

RECIPIENT COUNTRY 

POLICIES 


Policymakers in the Middle East are trying 
to transform their economies rapidly, largely 
through the introduction of foreign technol-
ogies. Yet they are attempting to do so while 
avoiding excessive dependence on foreign sup-
pliers; maintaining their political legitimacy 
and influence over domestic economic, social, 
and political developments; and preserving in-
digenous cultures, traditions, and values. De-
spite these common challenges, there is consid-
erable variation in the policies of these countries, 

These countries do not have comprehensive 
technology transfer policies, but all are at-
tempting to improve their capacities for select-
ing and using foreign technologies, carried out 
primarily by strong government firms and in-
stitutions. Each has developed an implicit 
strategy for dealing with technology transfer 
choices in conjunction with development plan-
ning, and some have already experimented 
with and modified their approaches in the last 
decade. All face choices concerning the nature 
and pace of economic development, promotion 
of private enterprise, regulation of foreignbusiesss,coic ofsuppier, fiancng, 
businesses, choice of suppliers, financing, 
education and manpower policies, and admin-

Saudi Arabia and Kuwait emphasize capital-
intensive technology transfers, while Algerian 
leaders, dissatisfied with the earlier emphasis 
on heavy industrialization, have come to stress 
labor-intensive technology transfers. While 
Iraq has attempted to limit involvement by 
foreigners, Egypt and Saudi Arabia have en-
couraged joint ventures, 

These countries face different immediate 
problems. For the labor-short Gulf States, 
Saudi Arabia and Kuwait, one challenge is to 
train indigenous workers to use foreign tech
nologies effectively. In both countries, short
ages of technical manpower may be allayed 
over the short term through a reliance on for
eign labor while the local population is grad
ually trained. However, technology absorption 
may be limited in the long term unless the lo
cal population is attracted to enter technical 
jobs by incentives introduced by the gov
ernments. 

For those countries with larger populations 
but limited financial resources, such as Egypt 
and Algeria, issues of promoting private sec
tor firms, administrative reform and the fi
nancing of technology transfer are paramount. 
Egypt, a country rich in human resources, is 
challenged to eliminate the economic disincen

tives such as subsidies and occupational re
dundancy that grew with a large bureaucracy 
and to introduce efficiency into public sector 
firms. Egyptian leaders must chart a delicate 
course, however, because economic reforms 
may give rise to conflicts among various 
groups. Algeria as well as Egypt must dea', 
with the issues of administrative reform and 
migration of workers abroad. 

Both Iran and Iraq had comparatively well
developed infrastructural and industrial bases 

prior to the current Iran-Iraq War. A key issue 
for both is how to compensate for the diminu
tion in resources available for civilian technol
ogy transfers resulting from their preoccupa

tion with the war effort. In Iraq, lack of fi
nancing has already jeopardized technology 
transfer plans in certain sectors. The regime 
in Iran, though outwardly hostile to Western 
influences, has in recent years expanded trade 
with West European and Japanese suppliers. 
For both these countries, however, the war is 
the key factor affecting prospects for civilian 
technology transfer. 
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These countries have attempted to diversify
their reliance on outside suppliers of technol-
ogy for both political and economic reasons,
Most of them also look favorabl- on proposals
for regional economic and technical coopera-
tion, though progress has been limited by po-
litical differences. The persistence of regional
conflicts undoubtedly remains a major con-
straint on effective commercial technology
transfer. 

POLICIES OF OTHER 

SUPPLIER COUNTRIES 


Apart, from the United States, the most im-
portant countries supplying advanced technol-
ogies to the Middle East are those in West-
ern Europe, and Japan. In comparison to the
United States, Japan and West European coun-
tries emphasize economic interests more in their
foreign policies, and their policies have generally
supported technology trade with the Middle
East. While these nations have approached
technology transfer quite differently, the ab-
sence of controls on technology exports-as
well as their readiness to combine develop-
ment assistance and commercial promotion 
programs and the willingness of government
officials to take a leading role in economic
diplomacy-have supported expanded technol-
ogy trade withfnaningthe region.as Supplier-govern-con-mentexprt nfluncement export financing has influenced com-

petition in transfers of commercial aircraft,

telecommunications, and nuclear power tech-
nologies, to countries such as Egypt and

Algeria, but official export programs have not

determined general patterns of technologytrade. More importantly, government and bus-

tre. Mre
iness ioratly goherment nd-s-are normally on samethe side-sup 

Soviet bloc nations, in contrast, are much
less important as suppliers of advanced civil-
ian technology to the Middle East, and there-
fore do not figure prominently as competitors
in the technology transfer sectors examined
by OTA. For the Soviet Union, military assist-
ance has been the most important channel for
interactions with Middle Eastern countries, 
but commercial interests have become more 

salient in recent years. Some East European
countries have expanded exports to the Mid
die East, but they provide only a small share
of total imports to the region, and these have
been concentrated in a few sectors such as
heavy machinery. Despite the comparatively
small role that Soviet bloc nations play in com
mercial technology trade with the region, some
Middle Eastern countries have been recipients
of Soviet military assistance, and the £.iddle 
East has been the largest non-Communist devel
oping country export market for Soviet bloc 
nations. 

Supplier governments play important rolesby setting the context for technology trade
through their foreign policies. Historical and
political factors strongly influence technology
trade with Middle Eastern countries. French ex
ports flow primarily to Egypt and Algeria (a
former colony), while British exports go toOman, the United Arab Emirates (UAE), and
Qatar-all under British rule in years past. So
viet bloc exports are concentrated in Iraq,
Iran, Syria, and Algeria. In contrast, Japan's
technology exports are less concentrated and
reflect that country's weak historical ties to
particular nations in the region.

The United Kingdom and the Soviet Union,
which in addition to the United States have
whach i n poiti n d States halepayed importantpolitical and diplomatic rolesin the Middle East, have placed less stress on 

inmtidl Es haecdlss tre
promotion of commercial technology tradethan have nations such as Japan, West Ger
many, Hungary, and Romania. France, in con
trast, has attempted to combine a high-profile
diplomatic role with state-led tradepromotion. 
In the past decade, Japan, a nation that has notassumed a leading political role in the Middle
East, expanded its market presence in countrieswith differing positions on political issues. Gov
ernment policies, particularly overall foreign
policies concerning the Arab-Israeli dispute,
remain important influences on technology
trade. In some cases, the absence of political
constraints on trade set by supplier govern
ments has been an asset to foreign exporters
in establishing diverse trading relations in the 
Middle East. 
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U.S. POLICIES 	 investment treaties with any nations in the re-

U.S. policies affecting technology transfer gion except Egypt. 

have been more restrictive than those of other U.S. development assistance policies are 
Western supplier nations. During the past dec- particularly important for lower-income Mid
ade, U.S. trade with countries of the Islamic dle Eastern countries, especially Egypt. AID 
Middle East has grown rapidly, despite the administers a vast number of programs, but few 
fact that official policies have been character- are designed with the goal of promoting tech
ized by an unusual tension between economic nology transfer in the industrial and service sec
and political goals. This tension has precluded tors examined by OTA. Congress has empha
the formulation of a coherent policy govern- sized the importance of science and technology 
ing technology transfer. programs, but in Egypt these programs have 

U.S. interactions are strongly concentrated in not been guided by a coherent strategy and 

a few Middle Eastern countries: in commercial 	 only a small number are directed toward as
sisting industrial end-users of technology. Thetrade, Saudi Arabia and Egypt are the major

trading partners of the United States; in eco-	 United States has few Government-supported 
technical assistance efforts in high-income, denomic and military assistance Egypt (and Israel) 

have been the most important Middle East reci- veloping nations in the Middle East, the most 
pients. U.S. technology trade with the Middle prominent being those supported by the U.S.-

East thus reflects political alliances. 	 Saudi Joint Commission. 
During the last 30 years, U.S. foreign pol- U.S. policies affecting technology transfer are 

icy has reflected four themes: ensuring the distinguished from those of other Western sup

security of Israel, ensuring oil supplies to the plier nations by the recent expansion of controls 
West, limiting Soviet expansion in the region, on exports. These controls heighter. ? 
and promoting the economic and social devel- ical dimension of U.S. technology trade with 

opment of Middle Eastern countries. Official the Middle East. There is general agreement 
U.S. policies have, however, placed increasing 	 among U.S. experts that national security and 

stress on military and security issues rather nuclear nonproliferation controls have been ef
fective in limiting exports of military equipmentthan on commercial interests during the past 10 
and slowing nuclear weapons proliferation.years. 	 There is less agreement concerning foreign pol-

U.S. Government programs designed to pro- icy controls, antiboycott regulations, and other 
mote the representation of U.S. business abroad, types of controls. Proponents of controls argue 
including both high-level trade missions and rou- that the United States can use them to take 
tine representation by the Foreign Commeecial a stand in support of political principles and 
Service, have been comparatively weak. Only a that the economic loss resulting is minimal c
few programs are designed, even in pa't, to worth the cost. Opponents argue that foreign 
promote technology transfer. In addition, policy and other "political" controls have 
there has been continuing controversy con- rarely achieved their designated goals, that 
cerning official export financing, particularly the economic effects have been significant, and 
mixed credits, which combine commercial and that they earn the United States a reputation 
concessional financing. U.S. export financing as an unreliable supplier. It is impossible to 
programs are not as broad in scope as those measure precisely the impacts of various types 
offered by some other Western supplier na- of controls on trade, but taken together these 
tions. On the other hand, such Government controls have been a liability to U.S. exporters 
supports have only infrequently been deter- and have served to inhibit trade. OTA's re
mining factors in competition for contracts in search did not uncover cases where the use of 
Middle Eastern markets. Finally, the United foreign policy controls clearly resulted in the 
States has established few bilateral trade or achievement of desired political results. 
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FUTURE PROSPECTS 
PROSPECTS FOR U.S. 


TECHNOLOGY TRADE WITH 

THE MIDDLE EAST 


For the Islamic countries of the Middle
East, the decade ahead will be one of slower
economic growth than the 1970's. The major
reason is that oil revenues are expected to 
grow at a slower rate (5 percent per annum or
less in real terms), reducing the prospects for 
government spending, which has been the ma-
jor driving force behind technology trade. For
this and other reasons, imports of machinery
and equipment can be expected to grow at
roughly the same rate as oil revenues, in con-
trast to the 19 percent annual real growth in
the 1970-82 period. The Middle East will remain 

mi
 

an important market for technology trade in the 
years ahead, but the explosive growth of years 
past will probably not be repeated. 

OTA's analysis includes two scenarios for
the future, involving high and low U.S. export
shares to the Middle East. While the high ex
port share is theoretically possible, OTA con
cludes that it is less plausible. In light of an
ticipated slower growth in the volume of oterall 
exports to the Islamic Middle East, it may well
be that the U.S. export share will decline. A
number of factors, including a shift toward 
smaller projects in the Middle East and the
desire of Middle Eastern countries to diver
sify suppliers, and the course of the Iran-Iraq
War will influence technology trade. U.S. 

In less than Photocredit: Aramco World Magazinea decade backyard generators have been replaced by power grids, like the one shown here carrying
electricity to the new industrial city of Jubail in Saudi Arabia 
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firms, no longer enjoying an overwhelming closely associated with U.S. positions could 
technological edge over competitors in many enhance their regional and global stature. 
sectors, must adjust to changing Middle East The approach, however, has serious draw
technology requirements in order to maintain backs. Success would depend on accurate fore
their position. casts of the foreign policies of Middle East

ern countries. One danger would be that shifts 
OPTIONS FOR U.S. POLICIES in political alignments and regime changes 
AFFECTING TECHNOLOGY 	 could lead to sudden interruptions of technol-

TRANSFER 	 ogy transfers. Another problem is that if U.S. 

In view of the persisting tension among vari-	 policyrmakers control items that are readily 
ouspolies ofmpercsia, deiomn ai-	 available from foreign suppliers, buyers prob

ous policies (commercial, development assist- ably will simply go elsewhere. This option 
ance, military-strategic) affecting technology would place considerable burden on the Gov
transfer, it is not surprising that a coherent ernment to monitor and regulate commercial 
technology transfer policy has not been estab- trade and technology transfers, despite the 
lished. Policymakers may wish to alter ,sub- fact that OTA's research indicates severe 
stantially the scope and nature of commercial obstacles to anticipating the long-term effects 
technology transfers to the Middle East by of technology transfers. 
developing a more consistent policy. In order 
to do so, however, a new understanding of the In addition, this approach could be serious
role of technology transfer in U.S. foreign pol- ly impeded by disagreement concerning appro
icy would have to be established. Three general priate U.S. policies toward specific countries. 
perspectives are outlined below. Finally, it would rely strongly on the use of 

foreign policy controls, despite the fact that 
Perspective 1: Selective Use of many observers question their effectiveness 
Technology to Promote Political in achieving political goals. It would certainly 
Interests politicize even more strongly U.S. technology 

trade and would run the risk of jeopardizingThis approach would make technology trade 	 relations with nations not closely associated 
with U.S. positions, yet not strongly oppos

the servant of U.S. foreign policy toward the 
ing them.

Middle East. The U.S. Government would not 

only extend export controls to impose sanc

tions on countries whose policies run counter 
to those of the United States, but would also Perspective 2: Decouple Commercial 
selectively provide advanced technologies Technology Trade From Political 
(e.g., dual-use items) to countries associated Interests 
with U.S. political positions. Development Policymakers may wish to reduce the link
assistance programs could be used as a vehi- age between politics and economics which has 
cle for rewarding friendly nations. distinguished U.S. policies from those of other 

This option has the advantage of placing supplier nations. This approach is based on the 
major emphasis on U.S. foreign policy in- assumption that technology trade should be 
terests that are of central importance to pol- promoted with all nations, regardless of their 
icymakers. It capitalizes on denial and supply political positions, because it not only brings 
of technology to influence the behavior of re- commercial gains to the United States but also 
cipient countries. In cases where other policy serves as a foundation for friendly political 
measures are inappropriate or unavailable, relations. U.S. diplomatic efforts would pro
this approach would allow for systematic pol- ceed independently, while trade in nonmilitary 
icies of denial. On a more positive note, the items would be permitted with any nation in 
provision of advanced technologies to nations the region where U.S. firms judged the mar
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ket opportunity worth the risk of investment 
or involvement. Foreign policy export controls
would be eliminated, making U.S. policies 
more similar to those of Japan and West Euro-
pean countries, 

One advantage would be to eliminate thetension that has existed between commercialand political interests; another would be to 
promote technology trade with Middle East
countries. It would put U.S. firms on a more 
equal footing with their competitors, and
possibly lead to the expansion of exports to
nations not currently major U.S. trading part-

ners in the region. In addition, it would place
fewer demands on the Government to regulate 
trade than would the first option. This option
could be expanded to include improved repre-
sentation of business, but the major empha-
sis would be on decoupling trade from politics. 

By eschewing the use of technology trade 
as a lever, this approach narrows the range of
instruments available to policymakers. At the 
same time, it might increase the probability
that U.S. firms could become targets of polit-
ical opposition because of their expanded in-
volvement in countries whose governments 
oppose U.S. political positions. Nor would 
such a policy guarantee the end of the selec-
tive technology trade characteristic of years
past. OTA's research indicates that technol-
ogy trade may remain strongly influenced by
U.S. foreign policies: even if the disincentives 
for nonselective trade were eliminated and pro-
motional policies enhanced, recipient govern-
ments might still wish to diversify suppliers
for political reasons and U.S. firms might pre-
fer to trade with countries friendly to the
United States. However, ending foreign policy
and other political constraints on technologytrade would undoubtedly encourage wider andmore flexible trading relations over time. 

Perspective 3: Promote CivilianTechnology Transfer 

Both the technology leve.-age and decoupl-
ing perspectives are orientad more toward
technology trade than its transfer. Policy-
makers may wish to facilitate expanded tech-
nology transfers from the United States, and 

more extensive absorption of technology by
recipients in the Middle East, by establishing 
more explicit policies. This is based on the
assumption that civilian technology transfers 
have been generally mutually beneficial, and 
the U.S. Government can do more to promotethem. Underlying this perspective is the conviction that it is useless toto try control
transfers of civilian techrology, and a recogni
tion that U.S. firms can best maintain their 
technological strength by fully participating
in international technology exchange. While
retaining national security and nonprolifera

tion controsach would employ
other types of export controls only u der ex
traordinary circumstances, such as the Tranian 
hostage crisis. 

A variety of commercial and development
assistance policy measures could be used to 

promote technology transfer. These include
expanding assistance programs involving
technology transfers in manufacturing and
service sectors, upgrading the technical capa
bilities of the commercial representatives, ex
panding technical assistance and bilateral in
vestment agreements, improving U.S.
Government financing and insurance pro
grams supporting technolog,, transfers, as
well as improving the ability of the Federal
Government to record and anticipate trends 
in technical service trade. In light of the in
terrelationship of manpower problems among
countries in the Middle East, U.S. Govern
ment-supported technical assistance efforts 
could include participants from a number of
countries, including the higher-income nations.
Coordination with private sector firms would

be important to the success of all these efforts.
 

One problem is to coordinate the efforts ofGovernment agencies currently involved invarious aspects of these disparate programs. 
This implies increased allocation of resources,challenges in designing programs aimed totransfer technology, and in evaluating their 
success. In addition, disagreements might well
arise over when "extraordinary circum
stances" would justify use of controls on
trade. On the other hand, this approach em
phasizes the positive aspects of teclnology 



transfer. While these programs would prob-
ably not drastically affect technology trade 
with close political allies or with strong polit-
ical opponents, they could open relations with 
nonaligned countries. This approach is unique 
in that it could also contribute significantly 
to regionwide development. 

Each of the three policy perspectives out-
lined above involves a consistent strategy, em-
phasizing political and economic objectives in 
different ways. Although each may have its 
virtues in the abstract, a new consensus on the 
role of technology transfer in foreign policy 
would be required to implement fully any one 
of them. 

Even if no consistent technology transfer
willpolicy is established, U.S. policy rnakers 

continue to face a fundamental choice as they 
make decisions on a case-by-case basis: they 
can promote or discourage technology trans-
fer. Civilian technology transfers to the Is-
lamic countries of the Middle East appear to 
have been mutually beneficial in economic 
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terms, and are highly valued by recipient coun
tries. Therefore, U.S. policies-regardless of 
which goals are maximized-will remain im
portant to Middle Eastern countries. 

In the decade ahead, the Middle East will 
remain a market for U.S. equipment and tech

nical services, and a region of great strategic 
importance. Instead of subordinating econom
ics to politics, the challenge for U.S. policy
makers is to balance these interests in a more 
consistent way. In the absence of such effort, 
the pattern of expanding controls and selec
tive technology trade characteristic of years 
past is likely to continue. Technology transfers 
from the United States to countries in the 
Middle East are a major dimension of U.S. in
fluence there. Despite the negative effects of 
some technology transfers, more often civil
ian technology transfers have supported mu
tually beneficial relations with countries of 

tualryeica eons icoune o 
great strategic and economic importance to 
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CHAPTER 2 

Analyzing Technology Trade and Transfer: 
Conceptual Issues and Policy Choices 

INTRODUCTION 

Technology transfer to the Middle East is 
a complex process that occurs primarily in the 
commercial marketplace through transactions 
between suppliers and recipients. in the Mid-
dle East, governments and public corporations 
are the primary recipients. On the supplier 
side, while governments influence civilian tech-
nology trade through various policies and as-
sistance programns, the major participants are 
private U.S. firms. In Western Europe, Asia, 
and Soviet bloc nations, the suppliers are 
often public corporations. 

Technology transfer is necessary for the 
achievement of widely differing goals, and its 
effects on recipient countries can vary consid-
erably. For example, tecmnc]ogy transfers can 
lead to improvements in agricultural yield 
(through introduction of irrigation technolo-
gies), better quality of life (through provision 
of medical services), foreign exchange reve-
nues (through the establishment of manufac-
turing facilities that produce goods for export), 
or to the potential expansion of regional con-
flict (through the introduction of enrichment 
and reprocessing technologies which can be 
used to produce nuclear weapons). When tech-
nology transfer works, the recipient develops 
a greater capability to operate a production 
process or a service system, and the supplier 
accrues commercial and sometimes political 
gains. However, suppliers and recipients right-
ly worry about the potetial negative conse-
quences of technology transfers that fail to 
achieve anticipated results. 

This report evaluates the benefits and costs 
of technology transfers to the Middle East 
from the perspective of the U.S. Government. 
Generally speking, unless overarching for-
eign policy interests justify restrictions on 
technology transfer for military or strategic 

reasons, the major concern is that technology 
transfers involve fair exchanges in which U.S. 
firms and organizations are appropriately 
compensated, that the transfers be successful 
in improving the recipient's capability and 
thereby serve to reinforce mutually beneficial 
international relations, and that trade frictions 
with new recipient producers and with other 
supplier nations be ovoided. In practice, how
ever, U.S. policies affecting technology trans
fer to the Middle East have been distinguished 
by a tension between political and economic 
interests. Chapters 13 and 15 identify and 
assess the competing themes in U.S. policies 
affecting technology transfer. 

Analysis of technology transfer poses some 
difficult questions: How is commercial tech
nology transfer' distinguished from trade
and how extensive have technology transfers, 
in contrast to trade, been to the vliddle East 
during the past decade? What factors affect 
the ability of recipients to use or "absorb" im
ported technology? What factors influence 
flows of tecimology between suppliers and re
cipients in the Middle East? What choices do 
recipients and suppliers face as they engage
in technology transfer transactions? This 
chapter outlines an approach to analyzing 
these questions. Its primary focus is concep
tual; it provides a framework for the analysis 
of technology trade and transfer in the chap
ters that follow. 

Because of the absence of quantitative in
dicators which would allow us to measure tech
nology transfer precisely, trade flows can be 
traced much more easily than the actual ex

'Technology transfer can take place illegally through theft 
of information, documents, or products embodying technology.
This report, however, focuses on commercial technology 

transfers. 

21 
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tent of technology transfer. This chapter ex-
plores cconomic and political factors influ-
encing technology trade, the context in which
technology transfer normally occurs. It iden-
tifies factors which affect technology transfer
directly at the project or firm level, as well as
broader effects. A central theme of the chapter
is that there are significant constraints on
technology transfer, despite the rapid growth 
and mutually beneficial effects of trade. 

Technology transfer to the Middle East
raises important foreign, commercial, and de-
velopment assistance policy issues for the 
United States. The U.S. Government has a 
strong interest in the peaceful development of
Middle Eastern nations, and Western technol-
ogy can contribute to this process. This ap-
plies not only to the oil-rich countries of the
region, but also to other important countries 
such as Egypt. Transfer of advanced civilian
technologies is also important from a strate-
gic perspective, since U.S. policies include
restrictions cn exports of advanced technolo-
gies (e.g., civilian aircraft), in order to achieve
foreign policy goals, and technologies with mil-
itary applications (e.g., some nuclear technol-
ogies) in order to reduce the proliferation of 

nuclear weapons. From a commercial perspec
tive, the United States has an interest in pro
moting technology trade and in anticipating
and avoiding trade frictions arising from the 
geowth of Middle Eastern export industries
"nId from unfair competition between suppli
ers. Technology transfers are, in turn, affect-ed
by and raise critical questions for commercial,
assistance, and strategic policies of the United 
States. 

Chapter 2 begins with a discussior of the
meaning of technology transfer, which in
cludes consideration of factors directly affect
ing the process and problems of measurement. 
Next, the chapter analyzes factors affecting
international flows of technology to the Mid
dle East, since technology trade (through var
ious channels such as sales of products and
equipment, turnkey plants, technical services,
direct investment, licenses and patents) is the 
means through which technology transfers 
normally occur in the commercial marketplace.
Finally, the chapter deals with the policy
choices that recipients and suppliers face, ex
plicitly or implicitly, as they interact in tech
nology transfers. 

TECHNOLOGY TRANSFER AND TRADE: 
MEANING AND 

RELATIONSHIP BETWEEN 
TRANSFER AND TRADE 

IN TECHNOLOGY 

Definitions of technology and technology
transfer abound. Technology is the knowledge
needed to design, create, or implement a pro-
duction process or the services related to the 
process. Technology is the specific applicationd t echi caofan s ien ific kno led e to thethrof scientific and technical knowledge to the 
production of goods and services.' 

2See "Technology Transfer: Definition and Measurement,"
in Technology and East-West Trade (Washington, D.C.: U.S.Congress, Office of Technology Assessment, OTA-ISC-101, No-vember 1979), pp. 99-105. 

MEASUREMENT
 
As used in this study, technology transfer 

is a process involving at least two parties,
whereby the recipient attains, as a result, animproved capability to design products or tooperate a production facility or a service sys
tem. Technology transfer involves:

1. technology trade-the provision of tech
noogy bradsuppr o ech

nology by a supplier to a recipientough com mercial transactions; and2. technology absorption-the use of that 
technology by the recipient; e.g., in oper
ating and maintaining a manuacturing fa
cility. 

Because technology transfer involves scientific and technical knowledge required for these 
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specific operations, it differs from the general 
dissemination of scientific information. Most 
standardize,' -chnologies are rather far re-
moved from science. 

For technology transfer to occur, a variety 
of transactions must take place, often simul-
taneously. These transactions include the sale 
of industrial rights, provision of training, tech-
nical and management services, designs, 
plans, and documents, as well as the supply 
of equipment needed to operate and maintain 
a complex industrial or service system. Trans-
for costs ircurred by both parties range from 
trivial to very high. Normally, these transac-
tions take place in the commercial market-
place, but government-supported economic 
assistance programs and government-to-
government technical cooperation programs 
are also conduits. 

A commercial transaction (e.g., the sale of 
a turnkey plant) indicates only that successful 
technology transfer might have taken place. 

The teaching and learning required for tech
nology absorption generally take place over 
time and imply a two-way interaction. For 
technology transfer to occur between parties 
in industrialized and developing countries, it 
is necessary to bridge a considerable "techno-
logical distance," and this bridging usuallytakes place gradually 3-particularly when the 
taehnolace trandually -rults ditny hen 
technology transferred results h~ithe addition 
of completely new production capacity. 

Technology transfer occurs through technol-
ogy trade but should be distinguished from it. 
If the recipient merely purchases equipment 
but is unable to use it, technology trade has 
occurred, but no absorption has taken place; 
in such a case, only part of the process of tech-
nology transfer has been completed. As the re
cipient more fully absorbs the technology, the 
capability to operate and maintain it is devel-
oped. When technology is fully mastered or ab
sorbed, the recipient is also able to design and 
produce new products, to adapt the technolo-

'For a discussioa of characteristics of technology transfer be-
tween developed and developing nations, see Organization for 
Economic Cooperation and Development, North/South Tech
noiogy Transfer (Paris: Organization for Economic Cooperation 
and Developraent, 1981), p. 24. 

gy. If the recipient depends completely on ex
patriate workers to operate and maintain the 
facility, technology absorption is limited. 
However, even in this case, the production ca
pa-ity may be an asset to the recipient if rev
enues accrue from sales of products or services. 

Technology transfer normally occurs in the 
context of a particular enterprise, project, or 
industrial sector. In order to determine the lev
el of capability that has been developed (the 
extent of technology absorption), it is there
fore necessary to examine the effects of tech
nology transfer in the particular productive 
enterpri3e. Although numerous factors-e.g., 
national development plans, education, labor, 
investment and trade po.icies, the political and 
economic context, and policies of and relations 
with suppliers-importantly affect and are af
fected by various transfers, the effects in the 
productive enterprise or sector receiving thetechnology are the most important indicators 
of the extent of transfer. 

ASSESSING TECHNOLOGY
 
TRANSFER
 

Evaluatios of the extent of technology 
transfer are based on judgments about the 
tran al ed of thents and the 
operational efficiency of the facilities, and thequality and skills of the work force in the par
ticular krm, project, or sector. In addition, the"linkage effects," or the contribution of the 
transfer to other economic sectors or to the 

country's overall science and technology infra
str-ucture, are also often taken into consider
ation. But policymakers in particular often 
evaluate the overall "success" (the net costs 
and benefits) taking a variety of other consid
erations into account. 

Evaluating the Extent of 
Technology Transfer 

Operational Cr iteria.-From an operational
viewpoint, transfer occurs when the transfer 
and production costs and the quantity and 
quality of output are acceptable by relevant 
standards. Particularly for export industries, 

the relevant standards may be those of the 
most advanced producers in other parts of the 
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world. These standards may include costs of
production, foreign exchange earnings, and 
profits of the firms that are the industry lead-
ers. For other types of operations, such as )ocal
service systems, the relevant standards rmay
be those of newly industrializing nation;. In
developing countries, it is often difficult to 
assess the efficiency of operations: costs may
be competitive if labor is cheap, even though
efficiency is low by other measures. 

In cases of unsuccessful technology trans-
fer, the operation may be abandoned before it 
goes onstream, or the output of the facility 
may be of such high cost and low quality that
t',en domestic sales in a protected market are 
difficult. More specifically, inefficient opera-
tions may resuit from lack of proper mainte-
nance of equipment, owing to improper pro-
cedures; inadequate skills and spare parts; and 
inclement surroundings. Judgments about 
operational efficiency must be based on knowl-
edge of the technologies and production facil-
ities involved, and comparisons to operations
elsewhere. 

Quality and Capabilities of the Work Force. 
-People are essential for technology transfer,
Transfer involves technology absorption-
learning by the work force of skills needed for 
effective operation and maintenance of inter-
related technical, financial, marketing, and 
personnel functions of the enterprise. Normally, these capabilities are developed over 

time when the transfer involves the establish-

ment of a new type of facility in a developing

country. In such cases, expatriate workers 

may be needed at early stages. 


The number of indigenous workers alone isan inaqequate indicator of technology trans-

fer: local workers may serve in name only to
fill an employment requirement. It is more im-
portant to determine what positions indige-
nous people hold, what capability they possess 
to carry out their jobs, and whether there has
been improvement in their capabilities over 
time. Recipients in developing nations often
place special emphasis on technology absorp-
tion in their assessments of the extent of tech-
nology transfer. 

Linkages to Other Sectors.-The extent of
technology transfer can also be assessed in 
terms of the linkages that exist between the
technology-receiving firms and other firms and 
organizations throughout the society. The 
movement of skilled workers from the original
enterprise to other enterprises may be viewed 
as a means of diffusing technology transfer to 
other firms or sectors in the national economy.
On the other hand, such movement may result 
in a loss of capability at the original enterprise.
Regional manpower migration in the Middle
East is a complex phenomenon, and the ben
efits and costs may be assessed from the pen
spectives of the firms, the industrial sectors,
and the countries of origin and destination. 

Technology transfers can also be evaluated 
in terms of the contribution they make to the
development of a science and technology in
frastructure in the recipient country. When re
search capabilities are expanded, when the
numbers of trained scientists and engineers 
are increased in conjunction with the transfer,
the technological capability of the nation may 
be improved. Development of institutions and 
centers for research and training is essential 
for deepening technology transfers in the long
term. 
Evaluating the Success of 
Technology Transfer 

Evaluations of the overall success (the net 
costs and benefits) of a transfer depend on the 
broad policy goals and priorities of suppliers
and recipients. Evaluation depends on the pri
ority placed on various political, social, envi
ronmental, and economic goals, and on judgments about the past or potential impacts of 
transfers. As discussed in detail later in this 
chapter, suppliers and recipients alike weigh 
a number of factors in deciding whether to en
gage in technology transfers and in judging
their success. 

To expand the indigenous work force and to 
ensure fairness in technology transfer transac
tions, recipient governments introduce regu
lations. These may encompass ownership, con
trol, local content, technology and output 
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4-- At the supplier firm level, criteria of success 
may be much narrower than a full operational 

, . uL-. criterion. When a turnkey plant has paid off 
04 /the cost, or when the risk has been passed to 

the government, the supplier is likely to con
sider the contract a success. This may occur 
years before the technology-receiving enter
prise is fully self-sustaining, and is obviously 
even more true for equipment sellers whose re
sponsibility normally ends when the goods are 
shipped. 

In certain cases, where continuing supplier 
relationships are contemplated or where the 
reputation of the firm is at stake, the technol

,,,,trl,,ogy supplier may apply the full operational cri-
Solar energy research in Saudi Arabia involves 
researchers from the Universty of Petroleum 

and Minerals 


pricing, and the ability of the recipient to 
transfer to third parties. Broadly speaking, the 
aim isto ensure that transfer will result in a 
self-sustaining capability for technological de-
velopment. What is desired over the long term 
is thus not only a maintenance and production 
capability, but also an indigenous technical ca-
pability to develop technology and a demon-
stration that particular projects contribute to 
achieving this goal. 

Recipient governments and firms often se-
lect certain types of technologies because of 
other policy goals-in order to develop particu-
lar economic sectors or because of a preference 
for labor- or capital-saving technologies. Po-
litical considerations may importantly influ-
ence choices of technologies and evaluations
of success or failure. Planners in developing 

countries may evaluate technology transfer as 
problematic if production costs are substan-
tially higher than estimates, if production ma-
chinery designed to conserve energy and la-
hor is installed in a labor- and energy-abundant 
but capital-poor ecoi, my, or if equipment de-
signed for large-scale operations is installed 
in a small factory and operated at high cost. 
On the other hand, recipients may judge a 
project successful if they see it as adding to 
national prestige, regardless of efficiency of 
operations. 

terion. When ownership of the technology
receiving firm is involved, through joint yen
tures or other arrangements, profitability is 
an imporuant criterion. In a multinational 
operation, the contribution to worldwide oper
ations of output of the particular enterprise 
isalso important.
 

Supplier country governments may or may 
not take a broader view than that of the firms. 
Technology transfers are often viewed as for
eign exchange earners unless other foreign pel
icy or employment considerations are at stake. 
When output from the technology-receiving 
enterprises abroad competes with the supplier 
country's domestic industries, successful 
transfer from an operational point of view 
might be considered unsuccessful from the 
supplier government's perspective. Similarly, 
projects supported by economic assistance 
may be j udged successful if recipients are sat
isfied or, contrastingly, if certain goals of oper

ational efficiency are met.
 

In other words, evaluations of the success 
of teclmology transfers depend on the rank
ing of these various criteria. Technology ab
sorption is one basis for evaluating the extent 
of transfers, but many other criteria can be ap
plied in judging overall success. Evaluations 
can be based on recognizable effects or im
pacts which have already occurred, or on ex
pectations about future effects. Generally 
speaking, when recipients are able to effective
ly use technologies which fit the requirements 
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of a particular production process, they are 

likely to judge the technologies as appro-
priate.' 

MEASURING TECHNOLOGY 
TRADE 

Technology flows internationally through 
Lrade in machinery and equipment, invest-
ments, technical services, industrial rights,
and contracts awarded. Taken together, these 
flows constitute international technology
trade between suppliers and recipients. Such 
flows are only very imprecise indicators of 
technology transfer, but they are important 
in their own right because international trans-
actions are reflected in trade balances between 
nations. Trade in technology is also important 
as the major mechanism for commercial tech-
nology transfer, and factors affecting trade 
also influence the technology transfer process,
including technology absorption. The third 
section of this chapter identifies factors in-
fluencing general patterns of technology trade;
chapter 4 assesses the extent and character-
istics of Middle East technology trade during
the past decade. 

However, as important as international
trade intechnology isa as discrete topic, it 
must be distinguished from technology trans-

fer, as used here to include technology absorp-
tion or the development of recipient capabili-
ty. In order for technology transfer to occur,
technology trade (or provision of technolog,
for free through development or other assist-
ance programs) must take place. Technology
trade is thus a necessary but not a sufficient 
condition for full technology transfer, includ-
ing technology absorption. 

Since technology is not measurable in any
natural unit, measurements of technology
flows (technology trade) are imprecise at best 
and provide only the roughest approximation 

'Appropriate technolokg" has been defined variously as 
capital-savings technology, community technology, environ-
mentally sound and appropriate technology, soft technology,
and intermediate technology. For a discussion of appropriate
technology and its definitions, see The World of .Appropriate
Technology (Paris: Organization for Economic Cooperation and 
Development, 1983), pp. 10-11. 

of the resulting level of technology absorption.
Nevertheless, international flows of technol
ogy in machinery and equipment, technical 
documents, patents and licenses, international 
contracting for large projects, and invest
ments are the channels for technology trans
fer. Competition for these sales among vari
ous sellers is a characteristic feature of 
technology trade, and the positions of U.S. 
firms in the international market are an im
portant concern for the U.S. Government. 

Problems with measuring international tech
nology flows are significant and deserve atten
tion. However, despite these difficulties, the 
various indicators can be judiciously used to 
assess indicatona be yso l asedimo
 
assess international flows so long as their im 
most of the various indicators include transac
tions other than those involving technology.
In addition, the various indicators, such as 
equi tond h ndcor c tt rae 

equipment and machinery trade and contract 
awards, overlap. 

Machinery and Equipment Imports
Perhaps '.emost easily accessible single in

dicator for technology trade is data on imports
 
of machinery and equipment into recipient
countries. This trade category includes capital

goods, sometimes referred to as "engineering
 

The competitiveness" of U.S. firms is acomplex issue. See
 
International Competitiveness in Electronic. (Washington,
 
D.C.: U.S. Congress, Office of Technology Assessment, OTA
ISC-200, November 1983), for a discussion of competitiveness

of U.S. industry that focuses on the domestic determinants.While analysts have measured competitiveness in terms of U.S.
 
share of world exports, there is no agreement on an approach
 
for analyzing U.S. competitiveness in ilternational technology
 
trade. One approach is to look at the competitiveness of "hightechnology industries," meaning thos,- involving a high levelof scientific and engineering skills, those whose R&D effort is 
high relative to sales, or those with a rapid rate of technologi
cal development. See, for example, U.S. Department of Coin
merce, An Assessmewt of U.S. Competitivenessin High Tech
nologvPrintingIndustriesOffice, 1983).

(Washington, D.C.: U.S. Government 

Analysis of competitiveness also depends on whether one 
defines U.S. firms by ownership or location of production, orboth. For a discussion, see Samiye Okubo, Impact of Technol. 
ogy Transferon the Competitivenessof U.S.Producers,paper
submitted to the Economic Trade Policy Analysis Subcommit
tee of the Trade Policy Staff Committee, July 18, 1980, p. 6. 

In this report, OTA examines factors affecting sales of tpeh
nology and equipment, and trends inmarket shares of supplier 
firms. 
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products." As a data base for assessing tech-
nology trade, this category has several signif-
icant virtues: It is probably the most quan-
titatively complete indicator of technology 
flows, in that virtually all technology transfers 
involve imports of equipment recorded in the 
import accounts. It can be disaggregated to 
subcategories important for specific types of 
technology transfers (e.g., telecommunications 
equipment). Finally, these data reflect actual 
flows, rather than plans for project devel-
opment. 

However, these data also have significant 
limitations for analysis of technology flows. 
Even the finer subcategories group together 
many types of equipment, making it impossi-
ble to clearly distinguish "advanced technol
ogy" product imports. There is, furthermore, 
no way to ascertain the number and types of 
users of the equipment, or the ancillary exports of industrial rights or human capital in-

pors o inustialrigts r hmancaptalin-
volved in particular instances of technology 
transfer. It is thus impossible to determine 
whether equipment is destined for an entirely 
new production facility or for an existing fa-
cility. Nevertheless, exports of machinery and 
equipment make up the largest single categoryof exports to the Middle East. 

Technical Services 

Balance of payments data also include a cat-
egory for trade in services. The value of world 
trade in services for 1980 has been estimated 
at $350 billion, compared with $1,650 billion 
for merchandise trade. The United States was 
the largest exporter of services, with exports 
valued at $34.9 billion during that year.7 How-
ever, aggregate data on trade in services in-
clude a nmnber of elements (e.g., reinsurance, 

'M achinery and equipment imports are recorded in Category 
7 of tbe Standard Industrial Trade Classification (SITC), which 
includes two revisions. The United Nations publishes a Bulletin 
of Statisticson World Trade in EngineeringProducts (New 
York: United Nations, 1983), which includes trade in SITC 
Revision 2, Category 7. Categorizations of high-technology 
products, of which there are many, allinclude subcategories of 
SITC 7. 

'Office of the United States Trade Representative, U.S. Na-
tionalStud)y on Trade in Services, December 1983, p. 111. It 
is widely believed that official data substantially underestimate 
the extent of service trade. 

transactions by defense agencies, and passen
ger transportation) not normally included in 
civilian technology transfer." Thus, despite the 
growing importance of service trade for the 
United States, and the importance of exports 
of technical services for analysis of technology 
transfer, there is no aggregate data source ade
quate for detailed analysis of service trades 
of particular types, such as technical services. 

One recent study by the International Trade 
Commission carried out a survey of exporting 
firms in order to build a data base on trade 

in services.9 The Office of the United States 
Trade Representative has also produced a re
port in support of efforts to promote liberaliza
tion of trade in this sector. 

Contracts Awarded 
Data on major contracts awarded, collected 

by trade publications, are a valuable source of 
information on technology trade associated 
i ti onechlg tade sociad 

with large projects. These data have some ad
vantages. They are organized by specific proj
ects and therefore provide an indication of 
technology transfer "packages." They provide 
information about the context of the project;for example, the names of the principal inves
tors and the prime contractor, and the value 
of the contracts. However, contract datL also 
have glaring deficiencies from the perspective 
of analyzing technology flows. Since the data 
are gathered by private sources, such as trade 
journals, there is no way to be certain how 
complete the listings are. Even some large 
projects may escape notice, and many small 
contracts may be omitted. In addition, the 
contract data usually do not give much infor
mation on the source of the equipment, nor do 
they identify even large subcontractors. 

'For a discussion of service trade, from a national income and 
product accounts perlpective, see Carol S. Carson, "Net Ex
perts of Goods and Services, 1980-82," Survey of CurrentBus
iness, March 1983. 

'International Trade Commission, The Relationship of Ex
portsin Selected U.S. Service Industriesto U.S. Merchandise 
Exports(Washington, D.C.: U.S. Government Printing Office, 
1982). 

"Because the principals may wish to avoid public note, some 
projects may not be reported, or may be reported only in part. 
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It is thus difficult to measure with confi-
dence the actual shares of various suppliers,
since prime contractors from different nations 
may differ in their reliance on international 
versus own-country sources. Finally, contract 
data record commitments to proceed, not ac-
tual exchanges. Therefore, the import of goods
and services associated with a particular con-
tract recorded in one year may not take place
for years to come, and in some cases, contracts 
may be altered or canceled and payments may
be delayed." 

Foreign Direct Investment 
Investments abroad have been an important 

means of technology transfer worldwide. 
Since, by far, the greatest volume of transfers 
measured in royalties and license fees goes
from U.S. firms to their subsidiaries abroad, 
foreign investment data are important as gen-
eral indicators of potential technology flows,
There are, however, significant limitations to 
the value of thesc data as a basis for analyz-
ing technology flows. Data on U.S. direct in-
vestments are not disaggregated to show 
types of investments in all Middle East na-
tions. U.S. investments in the region have 
been limited. The data reflect past technology
transfers rather than current transactions, 

In addition, these data do not indicate the 
magnitude of investment by joint venture 
partners. The reinvested earnings and other 
equity transaction data,wlhich pertain to the 

current year, also do not necessarily indicate 
current technology transfers, both because 
they may reflect accounting oddities and be-
cause they may be invested in assets that have 
little to do with technology transfer, such as 
real estate. Data on the assets of affiliates and
"new investment" are not complete or very 
current. Comparison of i-n-vestment stocks and
flows can be highly misleading, since the data 
on stocks may be more severely distorted by

valuation problems. 


'Postponement in payments to contractors was reported dur-
ing 1982-83 in the Middle East, when government revenues werebelow anticipaLed levels owing to the fall in demand for oil. See, 
for example, Micha'l Field, "Prudent Spending Puts Saudi 
Spending Back on Target," FinancialTnes, Aug. 18, 1983, p. 3. 

Investments by Middle Eastern nations in 
firms in Western nations can also be a source 
of technology. However, available data indi
cate that such direct investments in the 
United States have so fai" been limited.2 For 
example, some recipient firms have expanded
their equity participation in Western firms in 
order to gain access to technology, managerial
expertise, or markets. Hlowever, even if a for
eign firn is prchased completely it is not nec
essarily true that all of its technological ca
pability is thereby transferred; some of its 
staff may depart and the operations of the firm 
may be changed. 

Technology Licensing and 

Royalty Payments 
Technology licensing and roya-lty payments 

are commnonly used to measure aggregate in
ternational flows of technology transfer, but 
they are of limited usefulness in assessing
transfer to developing nations. First, these 
data are not compiled on a sufficiently disag
gregated basis to show receipts for sales in all 
developing nations, nor do the recipient coun
tries provide accurate reports of payments.
Not all relevant transactions are included in 
the data, since provision of technology in the 
form of cross-licensing or buy-back agree
ments is not recorded and those associated 
with joint ventures are often not systemati
cally covered. Furthermore, these statistics 
record past as well as present payments for 
technology trade transactions."
 

Technology transfer also occurs when sup
plier firms carry out research and development
(R&D) activities in recipient countries. How
ever, only about 7 percent of all R&D expend
itures by foreign affiliates of U.S. multina
tional firms have occurred in developing 

According to the Department of Commerce 1980 benchmark 
survey of direct foreign investment in the United States, total 
assets of nonbank U.S. affiliates of Middle Eastern foreign direct investors amounted to about $7.3 billion out of a total of$292 billion. See R. David Belli, "Foreign Direct Investment 
in the United States: Highlights From the 1980 Benchmark Sur
vey," Survey of Current Business,vol. 63, No. 10, October 1983, 
p. 28. 

"For example, the licensee may pay fees over a period of 5 
years, but the major provision of technology may occur dur
ing the carlier period. 
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nations, and only a minuscule portion in the 
Middle Eastern nations. 4 U.S. subsidiaries in 
developing nations are the major source of 
payments for royalties and fees made by de-
veloping nations: in 1978 their share totaled 
about 85 percent of all such payments. 5 Thus, 
arriong the limited transactions involving pay-
ments for industrial property by participant3 
in developing nations, most occur between 
U.S. firms and their affiliates. 

"U.S. Department of Commerce, U.S. MultinationalCompa-
nies: U.S. Merchandise Trade, Worldwide Sales, and Technol-
ogy-Related Activities (Washington, D.C.: U.S. Government 
Printing Office, 1983), p. 60.

"National Science Board, Science Indicators--1980(Wash-
ington, D.C.: U.S. Government Printing Office, 1981), p. 26. 

Technology also flows through noncommer
cial transactions, such as technical publica
tions and documents, education of foreign stu
dents in the United States, government
sponsored technical assistance programs, and 
cooperation in science and technology. How
ever, there is no authoritative source providing 
aggregate data on these activities and their 
contribution to technology transfer, and in 
many cases they overlap with commercial 
transactions listed above. A government-spon
sored technical assistance project, for exam
ple, normally involves payments by the recip
ient government to U.S. firms and organizations
carrying out the programs in-country. 

FACTORS AFFECTING TECHNOLOGY TRADE
 
AND TRANSFER
 

A variety of economic and political factors 
affect the international flow of technology to 
the Middle East. The discussion that follows 
briefly reviews these factors. 

FACTORS AFFECTING RECIPIENT 
DEMAND FOR TECHNOLOGY 

A nation's demand for the goods and serv-
ices of tcchnology trade depends on a complex 
set of factors. The basic determinants are the 
rate of economic growth and the nature of the 
economic structure. In addition, a wide vari-ety of constraining factors limit technology ab-sorption 

The following discussion reviews major ele-
merits in recipient country demand for tech-
nology, and points to crucial institutions as 
the key actors in technology selection, bar-
gaining, and utilization in Middle East na
tions. An important theme is that firms in de-
veloping countries, particularly those that 
compete in world markets, often import tech-
nology in the form of "packages." By relying 
on packaged technology and expatriate labor, 
Middle Eastern countries faced with con-

straints to technology transfer (arising from 
limited technical manpower bases and other 
factors) can produce products competitive on 
world markets. 

These firms and industries must promote development of indigenous skills in order to in
crease technology absorption over the long 

term. Firms producing goods and services for 
local or captive markets are often required by 
recipient governments to introduce training 
and other programs in order to expand the em
ployment and improve the skills of indigenous
workers. In firms which export, as well asthose producing for local markets, poicymak
ers in crucial institutions make key decisions 

about the type and volume of technology im
ports and their utilization. 

Basic Economic Determinants 

For nations of the Middle East, a major 
stimulus to technology importation in the last 
decade has been economic growth based on 
growing oil revenues. Annual growth in the 
gross domestic products (GDP) of the nations 
examined by OTA ranged from a high of 12.1 
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percent for Iraq, to 10.6 percent for Saudi 
Arabia, 7.4 percent for Egypt, 7.0 percent for 
Algeria, and 2.5 percent for both Iran and 
Kuwait during the 1970-80 period."

While the situation changed in the early 

1980's, economic growth in most of these 
cotriesdurin thecpumulaionofusd 	 e wwerestimulated by the accumulation of surplus oil 
revenues. During the period 1973-80, four of 
these six Middle Eastern nations accumulated 
sizable current account surpluses. Table 1 pre-

For all these countries, total imports grew
eoxtremeIy rapidly during the period, ranging
from a high of 25 percent for Saudi Arabia to 
a low of 3 percent for Iran in real terms on an 
annual basis during the 1973-82 period. Fur-thermore, government revenues, which grew

therorae,weovernmenpeens, 
 hich greseat rates well over 10 percent per year in thesecountries, were extremely large in comparisonto GDP. In Saudi Arabia, an extreme case, the 

rto DP.governmentrbianesxtr G 
e as, teratio of government revenues to GDP was al-
most 63 percent diuring the 1975-78 period.",

The basic economic determinants, as well as 

patterns in technology trade during the past

decade, are analyzed more fully in chapter 4. 


Generally speaking, economic growth engen-
ders an increasing demand for technology,

both in existing enterprises (to expand produc-


"World Bank, World Development Report, 1982, pp. 112-113. 
Data for Iran includes the revolutionary period in 1979 and1980. Kuwait's comparatively low growth rate reflects falling

oil production during the period, 


Data provided in table 13, ch . ."International Monetary Fund, Oil Exporters' Economic D-

velopment in an Interdependent World, April 1983, p. 15. Data
on government revenues do not include Egypt. 

Table 1.-Cumulative Current Account Balances,

1973.80: Six Middie Eastern Countries 


(million U.S. dollars) 

Total 

Saud Araia........................... 
 140,697

Kuw ait ................................... 
 68,996Iraq ................................... 
 41,252 
Iran.............................. 
 34,481 
Algeria ...................................
Egypt..................................... 	 - 9,700
10,248 
SOURCE: 	 International Monetary Fund, 0il Exporters' Economic Development

in an Interdependent World, April 1983, p. 21. 

tion) and in new industries and services. Tech
nology imports thus reflect not only the nature 
of the economic structure, but also planners'
expectations about the economy, includingstrategies about production for export or for 

local markets. Among developing countries,
the oil-producing countries of the Middle East

in a unique position to rapidly expandtheir imports of technologies during the
1970's. However, the six Middle Eastern coun
tries focused on in this report possess widely
varying capital, human and natural resources 
available to support technology transfers, as
discussed in chapter 3. 

Constraints on Technology Transfer 
Despite the growth in imports of technolo

gy, piteum e o wth i n i n tec hnocogy, a number of factors constrain the capacity 
of developing nations to utilize it. With the excpino sal otMdl atcutisception of Israel, most Middle East countries,irrespective of their gross national products, 
have limited science and technology infrastructures. In such countries, there may be a 
sotg ftehia n angra kls
shortage of technical and managerial skills,
owing to inadequate education, training, and
research institutions, or to small enrollmentsin very new institutions. While leaders (includ
ing government officials and industrialists) 
may be extremely well educated, the labor 
force as a whole is generally inadpquately 
trained in the skills required for operation ofcomplex production facilities. A related prob

lem is that labor markets may fail to providethe incentives (monetary and otherwise) 
needed to attract and retain properly skilled
workers.


In some countries, public infrastructure
 

services, such as electric power, transportation, and communications, are unreliable and
thereby inhibitdevelopment of new industries
and services. Expansion of infrastructure itself 
requires technology transfers and considerable 
investment of resources. 

Social and cultural values also come into
play. Tasks such as replacing spare parts im
ported from abroad, ordering custom parts tospecification from local machine shops, building additions to manufacturing facilities, alter
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Pioto cr...., Us Owrs as Pr6, Investment Corn) 

Mideast Engineering, partially owned by the General 

Electric Co., provides maintenance and repair services 


as weil as technical training in Saudi Arabia. 

This is a protect insured by the U.S. 

Overseas Private Investment Corp. 


ing materials handling procedures to fit local 
conditions, or simple troubleshooting adapta-
tions of procedures or tecnuologies needed to 

afono rocdur rterabreakdengineersget operations going aity 
difficult enough in a developing country. 
Where social norms emphasize authority rath
er than procedures, or where operations and 
maintenance skills are not valued, it may be 
extremely difficult to sole these routine oper-
ational problems. 

Enterprises using imported technology are 
sometimes inhibited by government regula-
tions. When spare parts sit for months in con-
gested ports and customs areas, when permits 
required for minor constnuction are given only 
after long delays, and when seniority regula-
tions require the retention of incompetent em-
ployees, the manager may find it difficult to 
acquire or properly utilize technologies im-
poited from abroad. Price and economic reg-
ulations designed to produce "orderly mar-
kets" or to protect consumers may create 
distortions that hinder operational efficiency. 

The major challenges for developing coun-
tries that have limited science and technology 
bases are to operate and maintain properly the 
technology imported from abroad. These na-
tions usually have isolated successes in tech-

nology transfer, but failures are not uncom
mon. Generally speaking, the number of local 
manufacturing enterprises is small, and these 
countries often depend on agriculture or nat
aral resource exports, tourism, or foreign as
sistance for foreign exchange. In some cases, 
a significant pool of scientific and technical 
manpower may be unemployed, causing 
"brain drain" or labor migration. 

Policymakers in these countries seek to pro
mote indigenous technological development so 
that the country can produce internationally 
competitive goods and services. Setting their 
sights on higher levels of economic, technologi
cal, and social development, variously defined, 
their goal is to enter the ranks of the newly
industrializing countries. This involves install

g
ing a reasonably reliable physical infrastruc
ture, promoting the growth of labor markets,
and developing a capability in many produc

tive enterprises not only to operate and main
tain facilities, but also to adapt technology to 
changing market demand. For example, local 

should eventually gain the capabilto design new products which can be pro
duced with existing or adapted technology. 

Crucial Institutions and 
"Transfer Packages" 

In developing nations, particularly those 

with limited indigenous technological capabil
ity, the crucial institutions involved in tech
nology transfer are normally large, govern
ment-owned or strongly government-led 
organizations. These include government min
istries and public enterprises. These institu
tions-because often they, alone, have the 
necessary resources-lead the process of tech
nology transfer that results in the establish
ment of new production facilities. 

Initially, these institutions concentrate their 
efforts on large-scale infrastructure projects
roads, ports, dams, large office buildings and 

hotels, electric power grids, central communi
cation facilities, and airports-usually built by 
international contractors hired by government 
agencies or by multinaticonal corporations. 
Sometimes the government organization is an 
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autonomous agency, such as the Suez Canal 
Authority in Egypt, but often it is a section 
of a government ministry. The multinational 
firms may be minerals extraction firms, like 
ARAMCO in Saudi Arabia, or international 
food-processing firms. 

The primary reason for the predominance of 
strong institutions is that only they are likely
to have the resources (including financial re
sources, as well as political clout) needed to 
carry out large-scale importation of advanced 
technologies into nations with limited indige
nous capabilities. These institutions often rely 
on technology transfer "packages" and expa
triate labor in order to maximize the success 
of firms that produce for competitive, particu
larly world, markets. 

Key features of transfer packages are that 
substantial process technology is embodied in 
the hardware (making it comparatively easy 
to use and maintain) and that considerable
technical and manageial assistance is pro-

, 
 .
 

Photo c, r,1,t U S Oversells Pri L'5te/nhes pse,'JCorp 

Suez Electronics, an affiliate of the International 
Telephone & Telegraph Corp., provides routine 
checks, maintenance, repair, and replacement for abroad range of electronic equipment as ships pass
through the Suez Canal. The project is insured by

the U.S. Overseas Private Investment Corp. 

i 
 ....
"....
 

- 74":6., .... 

Photo credit: Agency for International DevelopmentThe Suez Canal is over 100 years old and handles an average of more than 200 ships a day, generating nearly $1 billion 
annually for Egypt in foreign exchange revenues 
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vided in conjunction with the transfer. Such 
assistance may take the form of high-level 
management and technical pc sonnel supplied 
on a cor Linuing basis as part of a joint ven-
ture or subsidiary, or technical and rianage-
ment contracts let by an independent enter-
prise. Alternatively, assistance may consist of 
a quality-validation team sent by the equip-
merit supplier under an offset or trademark 
agreement. A major feature of technology 
transfer packages is that -hey minimize the 
amount of technology absorption required and 
augment indigenous capabilities with techni-
cal assistance from abroad. 

It would be a mistake, however, to conclude 
that transfer packages eliminate altogether 
the need for technology absorption. In fact, 
a nur her of factors may stimulate the need 
to develop indigenous capabilities. It may be 
necessary, for example, to change products or 
volumes of production to fit fluctuations in de-
mand. In addition, managers may find it nec-
essary to alter production processes to take 
advantage of low-cost materials or to take ac-
count of shortages in some kinds of inputs. 
These factors increase the need for adaptation 
of technology by the enterprise. The firm may 
rely on new technical as3istance contracts, butsome local personnel may "alsobe involved in 
diagnosing the problems, selecting contrac-
diaorsing te apoble , secing conskills 
tors, or (later) adapting technology. 

For firms serving international markets, 
these demands for technology adaptation are 
likely to be especially strong. After initial mar-
ket success, firms may find it necessary to ex-
pand the scale of production or alter processes.
The urgency of such demands may be particu-
larly great when the firm is competing with 
world-class manufacturers from other nations. 
In many cases, the requirements for technol-
ogy adaptation may be so high that the enter-
prise has no alternative but to rely extensively 
on foreign technical and managerial expertise. 

In contrast, firms producing goods and serv-
ices for local or captive markets may find these 
demands less pressing, at least in the near 
term. In some instances, the strong institu-
tions primarily involved in technology trans-

fer may not be particularly efficient by inter
national standards. Neverthele.3s, their 
existence is more or less guaranteed. Such en
terprises may be required by the government 
to employ all, or great percentages of, local 
employees, and to introduce training and other 
programs for improving the skills of indige
nous workers. This is not to say that firms pro
ducing for locvl markets are always less effi
cient than thoso producing for export; the 
nature of markets and the orientations of the 
firms vary. 

Indeed, the capabilities of work forces to 
operate and maintain facilities may be im

proved substantially over time in firms pro
ducing for local markets, though not necessar
ily to the levels required for some of the firms 
producing for export. Because such firms are 
often government enterprises, their dilemma 
is that expansion of employment (normally 
promoted in labor-rich nations such as Egypt) 
may jeopardize operational efficiency. 

Even strong institutions imporung technol
ogy in packages, however, face difficult prob
lems. They may lack tha expertise necessary 
to make good choices of technology and to ne
tiate good choie quate lor arets 

gotiate good terms, inadequate labor marketshinder recruitment, or th criteria for selection 
may be so "political" that even the available 

are underutilized. In infrastructural enterprises, there may be excess demand for the 

services provided. These enterprises may be 
overstaffed, and their services may be priced 
below costs of production. Strong institutions 
may continue to operate for years in such a 
fashion, presenting formidable problems for 
leaders wishing to introduce economic and 
operational reforms. 

Often independent local firms make smaller 
contributions to manufacturing production 
than the large government-run enterprises. Be
cause the barriers to importation and use of 
advanced technologies are overwhelming for 

such firms, private firms need local political 
support; government policies are often intro
duced to promote their growth. As the num
ber of such firms grows, and as they compete 
for shares of local markets, their requirements 

http:Neverthele.3s
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for technology adaptation increase. Increas-
ingly concerned with price, quality, and mar-
keting, the independent local firms are in that 
situation challenged to improve their capabil-
ities, which they sometimes accomplish by es-
tablishing joint ventures with foreign firms, 

The relationship between public and private
sectors indeveloping nations is often a sub-
sectors intedeelpingdntons isoftenkarsub 
tie and interdependent one. Policymnakers indeveloping nations often stress the importance
of private sector firms in industrialization.Nevertheless, industry remains largely under 
government conltrol, and private firms are, in 

govenmet cntrl,rivae frmsare inndm any instances, closely associated with gov-erment ministries. The private industries 
mnay be heavily concentrated in a few sectors
and function to produce for small local mar-
kets. ' tl 

Regardless of whether the recipient firm is 
private or state-owned, its need for technolo-gy adaptation increases with expanded pro 
gadattion ingoodsadserihceparticu yduction of goods and services, particularly 
when firms serve competitive markets--inter-national or domestic. Strong institutions play 

central oles in technology transfer in develop-
ing nations, but they are often unable to oper
ate efficiently, much less to build a capabil-
ity for self-sustaining technological adapation 
among their work forces, 

FACTORS AFFECTING SUPPLY OF 
TECHNOLGGY AND COMPETITION 

AMONG SUPPLIERS 


The primary factors affecting supply of 

goods and services of technology trade are the 

same economic (including the skill of individ-

ual firms in marketing their products and serv-

ices) and political factors that influence inter-

national trade more generally, 


Economic Factors Affecting 

Supply of Technology 


Economic theory provides methods for ana-
lyzing why some suppliers succeed in selling 

"See Charlf s Issawi, An Economic Historyof the Middle East 
andNorth Atica (New York: Columbia University Press, 1982),
discussion of Middle East industrialization, pp. 159-169. 

technology and equipment in developing coun
tries. The traditional theory of what deter
mines the composition of a country's exports
and imports, the factor-endowments theory,
holds that a country exports goods and serv
ices whose production is intensive in the re
sources it has in abundance. In the UnitedStates, human capital, defined as the produc
tive abilities of the work force over and above 
1rwlb,"inosenaafctrheUtd 
raw labor," is now seen as a factor the United 

State s in relative abundance. Human capital is developed through education and train
ing. It resides nDt only in individuals but also , itechnology -blueprints, techniu-d manuals,co mterno og - r int e k no w-h w emcomputer programs-and in the know-how em
bodied in functioning organizations. Empirical
research has demonstrated that the United
States exports goods and services more intensive in human capital than those we import.' ° 

Although many suppliers are theoretically
alto nto p ie are teoilin a position to provide particular types of ci. 

vilian technologies to buyers in the MiddleEast, there is a tendency for a small number 
ofs eil ts oem r .C mp aiv n
of specialists to emerge. Comparative advand 
tage and product cycle theories provide par-

Comparative advantage is a theory which 
can be used to explain why particular coun
tries export some types of goods and services 
and import others. The basic idea is that firms
 
of a country export the goods and services pro
duced with relative efficielncy. (Relatively ef
ficient production invoives large amounts ofthe productive factors that are comparatively 

abundant and cheap in the country's econo
my.) Conversely, importers tend to import
goods and services that are produced with less 
relative efficiency. Comparative advantage is 
normally visible in lower costs and prices for 
goods and services. 

"°SeeGary C. Hufbauer, "The Impact of National Character
istics and Technology on the Commodity Composition of Trade 
in Manufactured Goods," in The Technology Factorin World
Trade, Rajnond Vernon (ed.) (New York: Columbia University 
Press, 1970). See also Robert E. Baldwin, "Determinants of the
Commodity Structure of U.S. Trade," American Economic Re
view, vol. 61, No. 3, March 1971, pp. 126-46. This researchhelped to unravel the "Leontif Paradox, which stated that U.S.
manufactured goods exports are, contrary to expectation, less 
capital-intensive than its imports. 
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One implication of this theory is that, as the 
comparative advantage of the most competi-
tive firm (e.g., a supplier of technology and 
equipment to the Middle East) narrows, other 
factors like government policies may become 
more important in influencing market compe-
tition. In such a situation, the ability of firms 
to win sales in export markets may be affected 
strongly by factors such as supplier govern-
ment policies, in addition to the production ef-
ficiency of the firm itself. 

In addition, the theory helps to clarify thefact that U.S. firms compete among thrm-

selves for exports. Therefore, a U.S. firmi that 
efficiently manufactures technologically ad-
vanced equipment in comparison to counter-
parts in Western Europe or Japan (as meas-
ured in output per man hour, or other 
indicators of productivity) may nevertheless 
not export much of this equipment if there are 
other U.S. firms which are even more efficient 
producers. At the product level, it is the firms 
that build up -.omparative advantage. Because 
of this, it would be difficult to predict the loca-
tion of the most competitive firms solely on 
the basis of country characteristics, 

Another way to approach the question of
supplier competition is through consideration 
of the product cycle. Basically, when the em-
bodiment of technology in goods, machinery, 
people, organizational units, and systems be-
pole, oraniaion, its anysemabe
or-ies standardized, it becomes transferable 

to countries that provide appropriate comple-
mentary factors at lower cost. This is observ-
able on a product-by-product basis. First, off
shore production of some components occurs, 
followed later by full production overseas of 
products that were once manufactured in the 
originating country. This pattern has been 
noticeable in textiles and consumer electron-
ics, as developing countries have become the 
major producers, and the industrial nations, 
the importers. The newly industrializing coun-
tries thus gradually gain comparative advan-
tage in certain product lines.2' 

21G. K. Helleiner, "The Role of Multinational Corporations 
in the Less Developed Countries' Trade in Technology," World 
Development, vol. 3, No. 4, April 1975, p. 167. 

Both comparative advantage and product 
cycle theories point to the fact that U.S. firms 
in many cases no longer hold a strong compar
ative advantage in exports of machinery and 
equipment over firms in other industrial coun
tri, _or even over firms in the newly industri
alizing countries. In the advanced-technology 
sectors examined by OTA in this study, there 
are often many suppliers in Western Europe 
and Japan producing comparable equipment 
efficiently. Thus, while one important factor 
influencing competition in the Middle Eastmarket is which firms produce at lowest costs, 

many other factors in practice come into play 
and it is often difficult to determine which are 
operating a particular case. 

One way to gauge competition among sup
pliers is to look at market shares of firms from 
various nations. A rise or fall in the market 
shares of U.S. firms should not, however, be 
simply equated with gains or losses in com
petitiveness; market shares reflect a variety 
of other factors. First, some third country mar
kets reflect strong historical or colonial ties 
to certain suppliers-Japan in Southeast Asia, 
the United States in Latin America. Second, 
if demand in the particular market is for more
standardized goods and services, the U.S. sup
pliers would not necessarily be able to supply 
the demand at the lowest cost. Third, in some 
sectors such as telecommunications, where 
standards are particularly important, the ini
tial selection of equipment may help determine 
which firms will be in the best position to pro
vide follow-on equipment and services. 

Finally, the over- or under-valuation of a 
supplier nation's currency will strongly affect 
exports, regardless of the productivity and ef
ficiency of particular firms and industries. 
These effects may be strong in the short run, 
but over the long term their impact on the 
overall export competitiveness of nations 
should diminish. 

Corporations compete for sales in a number 
of ways. Those with unique technological ad

vantages or very efficient manufacturing proc
esses are in a good competitive position, other 
things being equal. In distant third country 
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markets such as the Middle East, the ability
of supplier firms to market their goods and 
services may be particularly important. The 
costs of opening a branch office overseas may
be considerable, and a new-to-market firm may
be discouraged from selling abroad, particu-
larly in unfamiliar markets. For many U.S. 
firms, such as those producing telecommunica-
tions equipment, the domestic U.S. market 
has traditionally been so large that many didnot see the need to export to distant markets. 
Corporate strategies, therefore, are often thecritical factors influencing the resources that 
a firm puts into marketing overseas. 

In the Middle East, where many recipient
countries face constraints in technology ab-
sorption. the willingness of supplier firms to 
put together technology transfer packages, in-
cluding after-the-sale service and training, 
may also affect supplier competitiveness. In-
dividual firms, moreover, may develop unique
strategies that set them apart from other national firms. The U.S. hospital management
firm Whittaker, for example, developed a 
strategy focusing specifically on the Middle 
Eastern market. Finally, willingness to par-
ticipate as joint venture partners may also
help firms to win contracts of certain types in 
some Middle Eastern nations, such as Saudi 
Arabia, where such partnerships are encour-
aged in order to expand technology transfers, 
among other reasons. 

Political and Other Factors 

Political factors often strongly influence 

technology trade in developing-country mar-

kets. At the most general level, long-term po-

litical relations between recipient and supplier
nations (including antagonisms as well as al-
liances) shape the overall context within which 
technology trade occurs. Close political rela-
tions or alliances between supplier and recip-
ient countries set a context conducive to tech-
nology transfer, investment, and involvement 
of supplier country firms. Likewise, recipient
governments may attempt to reduce trade 
with supplier countries whose political per-
spectives on issues such as the Arab-Israeli 
conflict differ sharply with their own. 

On the recipient side, contract selection for 
large projects may be highly politicized, and 
in such cases the preferences of host-country
actors in influential positions may be impor
tant determining factors of supplier competi
tion. Recipient country regulations (e.g., per
formance and local employment requirements) 
may make it easier for certain fir. is to win con
tracts. 

Supplier governments also attempt to com
pete by assisting their own firms in a numberof ways, including representing business in
terests abroad, negotiating on behalf of national firms, providing important market information, and enacting industrial policy 
measures, such as subsidies for their research 
activities. In addition, supplier governments 
can assist exporting firms by providing export
credits and insurance guarantees that reduce 
the cost and risk to domestic firms of overseas 
business activities. 

Since the end of World War II, an interna
tional trading regime has been established to 
ensure fairness in competition. The aim has 
been to eliminate government regulations
which provide disproportionate advantages to 
some firms (usually national firms) over 
others. As a result, while direct barriers to
trade have been reduced, up until recently few
specific actions had been taken to affect sup
plier government subsidies. 

The General Agreement on Trade and Tariffs (GATT) subsidies code and the Organiza
tion for Economic Cooperation and Devel
opment (OECD) arrangement on officially sup
ported export credits are quite new and not 
fully tested, but their aim is to set ground
rules for government subsidies. These agree
ments are likely to have their major effect 
through a combination of negotiation and de
terrence, because in both cases there is incom
plete coverage of countries, specific exclusions,
lack of remedies, and weak enforcement. Nev
ertheless, such agreements do set standards 
for official subsidies against which deviations 
can be assessed. No agreements cover inter
national trade in services-including construc
tio, engineering, and management services
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though exploratory discussions have been 
held. 

Only since 1982 have the minimum interestrates established under the OECD arrange-

ment been close enough to commercial rates 
to make much of a difference. A large loophole 
remains regarding sales to developing nations: 
the guidelines established are not valid when 
soft financing is offered under the guise of of- 
ficial development assistance (ODA)."2 In such 
cases, called "mixed credit," official export 
credits are used in conjunction with conces-
sional financing permitted for development 
assistance. OECD nations have discussed pro-
posals supported by the United States to es-
tablish an agreement on mixed credits, but no 
agreement has been reached. 

To summarize, despite recent efforts to elim-
iate unfair subsidies, in practice supplier gov-
ernments determined to support their export-
ing industries employ a variety of direct and 
indirect mechanisms. 

Perhaps least susceptible to international 
agreempet epie which in-dienatlisagreement are the policies which indirectly af-

fect international technology trade included 
under the general category of domestic indus-

"In order to qualify as official development assistance, the 
grant element of the loan must be greater than 25 percent, of 
the total. 'lhe grant element reflects the financial terms of the 
transaction: interest rate, maturity, and grace period. It is a 
measure of the concessionality of the loan. To calculate this ben-
efit, the present value at the market rate and the length of time 
the funds are available to the borrower are determined. The 
"grant element" of the loan is the excess of the loan's face value 

over the sum of these present values, expressed as a percent-
age of the face value. 

trial policies of supplier nations. Tax benefits, 
R&D subsidies, and procurement practices 
favoring domestic firms may be used to support export industries. Government-ownedtelecommunications firms in some supplier rna

tions irms good p ien 
tions are in a particularly good position to re
ceive indirect supports of various types. 

All industrial nations have such policies that 
affect international technology trade; however, 
it is technically difficult to measure the sub
sidy element and politically difficult to build 
a consensus concerning rules of the game. As 
discussed in chapters 12 and 13, the types of 
assistance that various Western nations pro
vide to exporting firms reflect differing tradi
tions of government-business relations. In 
some cases, the large state-owned or strongly 

government-led firms (particularly telecom
munications firms) are the major exporters of 
equipment and services to the Middle East, 
heightening the political dimension of large 
contract awards. 

Theoretically, competition among suppliers 
determined most importantly by the abilityof individual firms to efficiently produce goods 

and services, as compared to their competitors 
(including both foreign and other national 

firms). However, in practice, other factors 
come into play, particularly in situations 
where no firm has a clear-cut cost advantage

.#based on the efficiency of its production, and 

where many firms are in a position to supply
roughly equivalent technology. Analysis of 
competition among suppliers for sales of tech
nology must take this wide range of factors 
into account. 

TECHNOLOGY TRANSFER: THE POLICY ISSUES 
Technology transfer, from the perspective ing nations; the stakes are high for recipient 

of a policymaker, holds tremendous promise, governments initiating new and highly visi
but also potential problems. The opportunities ble projects involving the introduction of so
and the pitfalls are particularly salient when phisticated technology imported from abroad. 
technology flows from developed to develop- For the supplier, potential losses include grow
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ing resentment about projects that have failed,
which may, in extreme cases, jeopardize for-
eign relations with suppliers. 

Technology transfers raise difficult choicesfor policymakers in recipient and supplier
countries because it is impossible to anticipate

coutrist i bcaueimossbl toantcipteall the future consequences or even trace the 
effects of past technology transfers. Because
technology transfer normally occurs in thecontext of economic development projects, it 
can te viewed as a facet of the development 
process. Because it is related to other trendssuch as urbanization, economic growth, im-
provmen lianizards,,as economic groiticlprovement in living standards, and political
and social change, it is usually difficult to dis-tinguish the discrete effects of technology
transfer at the national level, 

Because their potential gains and losses dif
fer, recipients and suppliers-whether they be 
governments, private enterprises, organiza-
tions, or individuals-inevitably evaluate the 
costs and benefits of particular technologytrnsesn ifeet ay. °, ecpins2n
transfers in different ways.2 I Recipients andsuppliers alike--forced to make choices in a 
context of inadequate information, experience,
and capacity for anticipating results-may
seek to maximize political and other goals
rather than ensuring the success of technolo-
gy transfer. Policy choices affecting technol-
ogy transfer often reflect political compro-
mises, foreign policy aims, and social values,
The purpose of this section is to outline briefly
the generic choices policymakers face as they
seek to affect technology transfer. 

RECIPIENT POLICY ISSUES 

For developing countries, technology trans-

fer involves learning and applying technolo-

gies imported from abroad. commonly from

the industrialized nation. 
 The lsiamic coun-
tries of the Middle East have had historic ties 
to Europe and were among the last to experience Western colonialism. What distinguishes 

"See Joseph S. Szliowicz (ed.), Technology and International
Affairs (New York: Praeger, 1981). See also I enry N. Nau, Tech-
nology Transferand U.S. Foreign Policy(New York: Praeger,
1976), for a discussion of national perspectives on technology 
transfer. 

the region is that the end of the colonial period
coincided with the discovery of oil wealth in 
some of these nations, providing them with 
unique resources for economic growth andtechnology transfer.2 4 The oil-importing, developing nations of the region have also been affected by these developments through remittances earned abroad by their citizens, Arab 

tance a d y t ic it ary de
economic assistance, and political-military developments in the region. However, the per
capita GNP of most developing nations re
mains well below that of the major oil-exporting nations.25 For policymakers in all of these 
countries, however, the central question is howto use Western technology to speed economnict h an atr n c al ospe ed an dgrowth and attain social prosperity and, at the 
same time, preserve their political legitimacyand avoid clashes with traditions. 

Selection of Technologies
To recipients, a critical problem is the selec

tion of technologies needed to attain develop
ment obt echnologment objectives. Technologytran lltransfer will 
"work" for the recipient only if the recipientknows what to ask for and if the foreign sup
plier is willing to provide it. Disappointment

with foreign firms in technology transfer often

results when the recipient does not possess the

knowledge or experience needed to define re
quirements. In such cases, the foreign partner

quieet. itsuchlcases, theorei and
 
may its obligations, but the level and
noieet 

type of transfer may not meet recipients' ex
pectaticns.
 

Theoretically, technology selection should
 
fit in with a broad range of policy concerns: 
economic growth, international trade, and en
vironmental, labor, and social policies. However, because policies are rarely well defined 
and consistent across these areas, the prob
lems of selection are significant. A group of
Kuwaiti policymakers have characterized the 
problem as follows: 

"'Dankwart A. Rustow, "Modernization, Oil and the ArabCountries," Arab Resources: The Transformationof Society,
I. Ibrahim Ibrahim (ed.) (Washington, D.C.: Centre for Contem
porary Arab Studies, 1983).

23Egypt's per capita GNP in 1981 was $650, while Kuwait's 
was $20,900, according to World Bank figures. WorldBank De
velopment Report-1983 (London: Oxford University Press, 
1982), p. 148. 

http:nations.25
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Developing countries should be selective in 
the type of technology they choose to meet 
a prescribed set of objectives and criteria. 
The choice of technology should be made 
with a view to enhancing their resource base, 
to suit their socio-economic setting, and to 
be consistent with their natural endowments 
(capital- versus labor-intensive). It should 
also meet certain environmental constraints, 
promote self-reliant development, strengthen 
indigenous research capability, and lessen 
technological dependence. 6 

Considering their varied resources, it is nat-
ural that Middle Eastern countries have cho-
sen different paths to development. The Gulf 
States, rich in oil and gas and small in popula-
tion, have made the hydrocarbon sector the 
focus of development. Saudi Arabia's First 
Five-Year Plan, for example, outlined a strat-
egy for using oil wealth to purchase advanced 
technology in order to diversify the economy.27  

The question is how far diversification into 
steel, aluminum, and petrochemicals should be 
taken.28 Some of the new heavy industries in 
the Gulf, such as steel, are locally marketed, 
while new petrochemical plants will serve ex-
port markets. Technology transfer decisions 
are interrelated to choices about the type and 
speed of development, including export and 
import substitution strategies. 

The choices Egypt faces are strikingly dif-
ferent. With limited natural resources and cap-
ital, Egypt nevertheless has a wealth of human 
resources. Egypt's engineering and medical 
schools date back to the early 19th century. 
By 1960, the country had twice as many uni-
versity students as Britain. By 1970, it had 
twice as many university students among 

"K. Behbehani, M. Girgis and M. S. Marzoulk, "The Role -f 
Science and Technology in Kuwait's Development: AiOver-
view," The Symposium on Science and Technology ForDevel
opment in Kuwait, Behbehani, et al. (eds.) (London: Longman, 
1981), p. 2. 

"Fouad Abdul-Salam AI-Farsy, "King Faisal and the First 
Five Year Development Plan," King Faisaland the Moderniza
tion of Saudi Arabia,Willard A. Beling (ed.) (London: Croom 
Helm, 1980), p. 63. 

"Abdullah al-Kahlifa of the Bahrain Industry Ministry ar-
ticulated the question in May 1983, when he asked: "Our 
declared aim is to diversify an oil-based economy. But are we 
doing the right thing? Is industrialization real, or is it a gold
rush?" See "Persian Gulf Industrialization." New York TYmes, 
May 23, 1983, p. D6. 

Third World countries as would have been ex
pected, given its industrial infrastructure.2 9 

Enjoying a large population and a compara
tively high proportion of technically educated 
people, Egypt's challenge is to use these hu

man resources fully, particularly in industrial 
development. 

Policymakers in different countries may
reach different conclusions about what tech
nologies are most "appropriate," even if the 
national resources are comparable. Consider

able attention has been paid to the potential 
uses of intermediate, small-scale, labor-inten
sive technologies by developing nations. Tech
nologies have been defined by theorists as "in
appropriate" for a number of reasons-such 
as failure to utilize local materials, to adapt 
to local markets, or to introduce suitable scale 
of production.3o However, in practice policy
makers determine the appropriate mix of tech
nologies; and the long-term environmental, 
social, and other effects are often insufficiently 
considered. 

Public and Private Sectors 
Technology transfer also raises questions 

about the relationship between public and pri
vate sectors in developing nations. As dis
cussed earlier, government ministries play cen

tral roles in making up development plans, 
thereby influencing the growth of the private 
sector. Public corporations, such as the min
istries of health and telecommunications, are 
usually the critical institutions requiring im
ported technologies. In many instances, gov
erminent officials plan and implement technol
ogy transfer to developing nations. 

Successful transfer implies a degree of oper
ational efficiency that is, in some cases, con

strained by the presence of a large bureaucra
tic public sector. Such problems can be traced 
to high government salary scales, which draw 

"Clement Henry Moore, Images of Development: Egyptian 
Engineersin Search of Industry (Cambridge, Mass.: MIT Press, 
1980), p. 4. 

"°SimonTeitel, "On the Concept of Appropriate Technology
for Less Industrialized Countries," TechnologicalForecasting 
and Social Change, vol. 11, 1978, pp. 349-369. 

http:production.3o
http:taken.28
http:economy.27
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qualified technical people from the private sec-
tor without using their talents effectively, to
the need to reward political allies, and to the 
lack of experience of government officials with 
the actual workings of industry. As a general
rule, where the public sector completely over-
shadows the private sector, technology trans-
fer choices may be taken without sufficiently
involving those who will use the technologies,
As discussed in chapter 11, there is a wide 
range of variation in the capabilities of govern-
ment institutions in these countries, but im-
proving efficiency has been a goal in all of 
them. 

All of the Middle Eastern nations studied, 
including Saudi Arabia as well as war-torn 
Iraq, have announced plans to promote the 
growth of private sector firms and organiza-
tions in an attempt to liberalize their econo-
mies and enhance market operations. In many
instances small private firms interact with and 
are dependent on public sector ministries for 
special treatment, including protection. Devel-
opment of private sector firms may promote
efficient use of imported technologies over the 
long term, but significant change in public/pri-
vate sector roles may involve challenges to 
vested interests in public sector corporations 

The Egyptian experience illustrates prob-
lems accompanying attempts to introduce 
changes. Egypt's decision in the early 1970's 
to promote an "open door" policy for encour-
aging the growth of the private sector fol owed 
years of centralized planning by the public sec-
tor. However, despite the open door, the pri-
vate manufacturing sector has grown slowly.
(In ch. 8 the relationship oi public and private
sector health care enterprises in Egypt is dis-
cussed and problems relating to technology
transfer are identified.) 

Recipient Firms and Foreign Suppliers
of Technology 

In the Middle East, recipient governments
have expanded regulations which help to de-
termine the relationship between recipient
firms and foreign suppliers of technology. This 

is analyzed more fully in chapter 11. For ex
ample, some nations encourage foreign invest
ments through special tax policies, including
free zones. Egypt's Law 43 is designed to pro
vide incentives for the import of modern cap
ital-intensive technologies. Saudi Arabia has 
encouraged the formation of joint ventures 
with foreign firms because these are viewed 
as a pdime avenue for technology transfer. 
This approach is based on the idea that if a 
foreign firm is committed over the long term,
successful technology transfer is more likely
to result than if the firm is interested only in 
exporting goods. Kuwait, in contrast to Saudi 
Arabia, has favored a nationalization policy
that stresses direct acquisition of foreign
firms. 

Related to these choices are larger questions
about whether to pursue a strategy of tech
nological "self-sufficiency," involving a stress 
on indigenous technology mastery, or to plan
for long-term involvement of foreign suppliers.
Laws governing investments, patents, licens
ing and trademarks, resolution of settlements,
and trade affect the type and duration of rela
tionships formed with foreign suppliers.

Similar decisions are made, explicitly and 
implicitly, concerning the role of foreign
governments as suppliers of technology through
development assistance and other programs.
Participation of the foreign government may
be extensive-in planning a technical assist
ance project, staffing it, and evaluating its suc
cess. Reziplent countries have sometimes com
plained that they have insufficient opportunity 
to st priorities and to participate fully in such 
development assistance programs. In contrast 
to lower-income developing countries, Gulf 
States such as Saudi Arabia and Kuwait re
cive no development assistance and have be
ccme major donors themselves. Such countries 
may purchase technology directly from pri
vawe firms abroad or enlist foreign government
involvament through technical assistance 
projects. 

In addition, developing countries have at
tempted to cooperate in addressing questions
of relations with technology suppliers, particu
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larly multinational firms. For a decade, devel-
oping nations have pressed for the establish-
ment of a code to regulate international 
technology transfer. Access to science and 
technology was a primary aim of the New In-
ternational Economic Order, inaugurated by 
the U.N. General Assembly in 1974. Develop-
ing countries argued that they were unable to 
bargain effectively with suppliers-that tech-
nology was too costly and that the terms of 
the arrangements were too restrictive. The 
draft International Code of Conduct on the 
Transfer of Technology has still not been ap-
proved.:" Although preparation and negotia-
tion of a draft code has continued through the 
fifth session of the United Nations Conference 
on an International Code of Conduct on the 
Transfer of Technology (November 1983), 
there appears to be little prospect of agree-
ment in the near future. 

In addition, a number of multinational con-
ferences sponsored by various U.N. agencies 
and international organizations have focused 
on regional technology transfer problems.'2 

onereNageonatch UNIDOopmentThe U.N. agency UNIDO, for example, is at-
tempting to establish a system for monitor-
ing technology flows in developing nations, 

through its Technology Exchange System and 
sTechnological Advisory Services. 3' The

its TcnlgclAvsrSevcs"Temore narrowly defined efforts of UNIDO and 
have ooydrnt-

other specialized U.N. agencies have contrib-
uted to a greater understanding by develop- 

"'Dennis Thompson, "The UNCTAD Code of Transfer of 
Technology,'" ,ournal of Iorld7'radeLaw. vol. 16. No. .1, July/ 
August 1982. UNCTAD held a general conference June 6-30, 
1983. and prior to the meeting, Third World countries called 
on the conference to improve data on technology transfer, and 
to explore the possibility of drafting international standards 
on marketing, promotion, distribution, trade, and technology 
in plarmaceuticals. The United States and other developed na-
tions were criticized for not participating sufficiently in efforts 
to speed technology transfer to developing countries. See U.S. 
Import Weekly, May 25, 198:3, pp. 301-302. See also Pedro 
Roffe, "UNCTAD: Transfer of Technologky Code." Journalof 
World Trade Law, vol. 18, No. 2, March/April 1984. pp. 176-
182 for a review of outstanding issues of debate, 

3 ECICWA United Nations Economic Commission for West-
ern Asia) has attempted to improve understanding of IrobIems 
related to technology transfer in various manufacturing sec-
tors of this region's developing nations. 

"UNIDO Secretariat, "Overview of Selected Problems of 
Technology Transfer to Developing Countries," UNII)O/LES 
Joint Meeting on Problems of Licensing Into Developing Coun-
tries, Vienna, Austria, June 22. 1982. 
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ing countries of the problems of technology 
transfer, particularly the legal issues. 

In contrast to the U.N. negotiations that in
volve a wide spectrum of countries, Middle 
Eastern nations have also established regional 
organizations that attempt to improve the ca
oaiztis tha tate tomp r e a
pabilities of member states to acquire and 
bargain for Western technology. Such regional 
organizations date back to the formation of 
the more than 400 joint Arab projects actually 
involve only limited cooperation among mem
berstae nd ome areralinaog em- ' 
ber states, and some are virtually inactive. a

However, regional organizations such as the 
Gulf Cooperation Council (GCC) have recently 
made significant progress in economic coop
eration. In December 1982, the GCC countries 
signed a unified economk agreement that in
cluded coordination on tariffs. Other special
ized organizations, such as the Gulf Organiza
tion for Industrial Consultancy, have worked 
to improve the ability of member nations to 
select and use technology. The Islamic Devel-

Bank has established an Islamic Research and Training Institute which aims to 
improve technology transfer, particularly 

through increased reliance on local consult
ants. 6 At present, there is strong interest in
technolog cooperation amongaog Middle East-attcnlgy copeaio Mdl 
ern nations, but defining relations with foreign
suppliers may be difficult for organizations 
with varied membership. 

Promotion of Technology Absorption 

Another set of choices for recipient countries 
concerns promotion of technology absorption. 

Recipient governments have an interest in en
suring that indigenous capabilities are im
proved-that technology is absorbed or mas

'S:,e Elias T. Ghantus, Arab Industrial Integration:A Strat
eg," for Development (London: Croom Helm. 1982), for a review 
of the arguments concerning the economic benefits of regional 
integration. 

"Yusif A. Sayigh, "A New Framework for Complementarity 
Among the Arab Economies," Arab Resources: The Transfor
nmtion of a Society, I. Ibrahim Ibrahim (ed.) (London: Croom 

elm, 1983). 
"Islamic Development Bank, "The Transfer of Technology 

and the Role of Development Financing Institutions and the 
Consulting Engineers," paper, 1983. 
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tered. Technology absorption is important for
the user firms, and because it can conti-ibute 
to the national science Lild technology infra-structure needed for society-wide devel-
olpment. 
The desire to use foreign technology effec-

tively, without relying completely on for-
eigners, leads to difficult choices about man-
power. Saudi Arabia's King Faisal, like other 
Middle Eastern leaders, worried about mas-
sive infusions of Western technology: 

It is within our power, for example, to erect 
an enormous plant-but can we run the plant
properly or get the desired results from it?
In my opinion, it is far better to equip our-
selves with the ability to do things on our 
own without relying on foreigners or on any-

Particularly in sparsely populated Middle 
Eastern ccuntries, manpower constraints af-
fect the extenc of technology absorption. The
Kuwait Mini. try of Planning has forecast a 
shortage of skilled workers. 3" Kuwait and
other Gulf States have made manpower devel-
opment a high priority, but reliance on foreign
workers will continue for years. There is an 
ample supply of Egyptian, Palestinian, and
Asian workers and during 1983, when oil re,-
enues fell, many of them were sent home.Many countries have used foreign consultants 
and laborers in the process of industrializa-tion-Japan learned from foreign advisors 
after the Meiji Restoration, and foreign labor-ers helped build American railroads and runU.S. industry. 

A critical question for Middle Eastern coun-
tries is how much to rely on foreign labor, par-
ticularly for professional and managerial po-
sitions. Related, of course, are issue-

concerning citizenship rights of foreign work-

ers and the status of women workers. The 
presence of foreign labor, in itself, may not be 
a major problem, but related issues of indige-

"Qu ted in Fouad Abdul-Salam AI-Farsy, "King Faisal and 
the First Five Year Development Plan," King Faisaland theModernizationof Saudi Arabia, Willard A. Beling (ed.) (Lon-don: Croom I lehm, 1980), p. 64. 

"'Behebani, et al.,op. cit., p. 10. 

nous skill development and efficiency of oper
ations are certainly affected by the foreign la
bor mix. 

These are issues of considerable controversy
for Middle Eastern policymakers; rapid "in
digenization" programs are costly in the short 
term, bu. complete and long-term reliance on
foreign workers certainly limits domestic tech
nological deveiopment. However, the short
term costs of inefficient production are also 
great, and in practice, these choices require 
balancing long- and short-term objectives and
setting priorities for manpower development.

Technological development at a national lev
el requires building an institutional infrastruc
ture. This base is needed to incorporate tech
nical, commercial, managerial, financial, and
research expertise so that technical know-howwill reach the users. Firms in developing coun
tries often have limited abilities to diagnose
problems or to select and fully utilize technol
ogies. As a result, operations and maintenance 
of facilities are often neglected, and equipment
is underutilized, or even wasted. A local tech
nical and managerial infrastructure is thus es
sential for technology transfer.", 

Foreign Policies 

Decisions about civilian technology trans
fer affect and are affected by foreign policies.
Acquisition of advanced civilian technologies 
can contribute to the political influence and
prestige of a developing country, as well as to
its economic development. Technology transfers enable developing countries to enhance
their bargaining positions through the trans
formation of their natural resources 
(e.g., oil)
into exports, such as petrochemical products.
During the 1970's the power and influence of
Middle Eastern countries rose in international 
politics as a reflection of rising . venues
earned by application of oil production and re
fining technologies. This influence has extended not only to negotiations with industrial 

oil-consuming nations, but also through Arab 
!'Harvey W. Waullender III, Technolog, TransferandManage.

ment in the Developing Countries(Cambridge: Ballinger Pub
lishing Co., 1979), p. 6. 
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aid to developing countries worldwide-espe-
cially to oil-importing Islamic countries. 

Military and strategic considerations are 
sometimes important for technology transfer 
choices. Ongoing hostilities such as the Arab-
Israeli dispute, the Iran-Iraq War, and inter-
Arab rivalries have stimulated demand for 
military technologies. In recent years, 40 to 
50 percent of the world's arms exports have 
gone to the Middle East. Also, the perception 
of Is. ael's technological strength, particularly 
in the military area, has stimulated expanded 
demand in Islamic nations for military and 
dual-use technologies, 

However, these countries face difficult 
choices in balancing military needs against 
other development priorities, and they must 
anticipate the possible responses of other 
countries to their actions. Among the trans-
fer sectors examined in this study, nuclear 
technology transfers most dramatcally illus-
trate these choices. As explored in chapter 9, 
demonstration of nuclear weapons capability 
by any nation in the Middle East would very 
likely stimulate weapons programs in neighbor 
countries, 

In addition, in transfering both civilian and 

military technologies, suppliers interact with 
and perhaps gain some degree of influence 
over recipients. and this presents important 
choices for recipient nations." Some recipient 
countries have attempted to limit their de-
pendence on any one technology supplier by 
"diversifying" suppliers. Others have re-
sponded by building special relationships with 
key supplier countries. Regardless of which ap-
proach is taken, the political and strategic di-
mensions of technology transfer are key con-
siderations for recipient as well as supplier 
countries. 

'"One Middle Eastern leader noted the political dimensions 

of technology transfer: 
Soviet technology is communist. American technology 

is American, bourgeois and capitalist... Even when 
these states export their technology abroad, they are act
ing from political mot'ves, as well as others, including 
transferring their political and social character to socie-
ties in which they are exporting. 

Amir Iskander, Saddam Hussein: "TeFighter.The Thinker and 
The Man (Paris: Hachette Realites, 1980), p. 371. 

Impacts of Technology Transfers on Local 
Social, Political, and Economic Structures 

Technology transfer is a process closely as
sociated with a number of factors promoting 
rapid change in developing nations. While con
troversy continues concerning the precise 
meaning of "development."'" few would dis
pute that development is characterized by far
reaching changes. In the process of technol
ogy transfer in the Middle East, foreign values 
and procedures (efficiency, rationality, prob
lem-solving) may conflict with traditional val
ues. 2 Such conflicts may arise in conjunction 
with the exit of working-age males from the 

poorer countries or with the influx of foreign 
workers to the Gulf States. 

Similarly, the introduction of modern com
munications systems into the domain of tradi
tional desert nomads, the growth in numbers 
of Western-educated Middle Eastern women, 
and the growing desire of citizens to affect po
litical choices in countries governed by royal 
families can result from exposure to Western 
ways. Viewed from the perspective of the gov
erning elites, political instabilty and social 
discontent associated with rapid change are 
serious concerns. 

Despite the overriding importance of the fir
pacts of technology transfer for developing 
countries, it is very difficult to measure effects 
precisely or to anticipate all results in advance. 
Chapter 10 assesses the impacts of technolo
gy transfers. Political choices normally dictate 
who benefits from Lransfers, and often certain 
groups within society such as the middle or 
upper classes reap the most immediate re
wards from large-scale projects involving im
portation of advanced technology. (The term 
"technology transfer," however, is not .,rop
erly used to encompass all aspects of devel
opment.) Nevertheless, policymakers must cal
culate the combined effects that technology 

transfer, urbanization, and industrialization 
may have on domestic society and culture, and 

"See, for example, Yusif A. Sayigh, The Determinantsof Arab 
EconomicDevelopment (New York: St. Martin's Press, 1978). 

2Denis Goulet, The Uncertain Promise (New York: IDOC/ 
North America, 1977), p. 16. 
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they must attempt to gauge the appropriate
pace and scope of these changes. 

SUPPLIER POLICY ISSUES 

Technology transfers raise important policy
issues because supplier governments sponsor 
programs involving transfer thereforeand
have an interest in their efficient operation,
and because decisions about transfer taken byprivate firms sometimes run counter to broad-
er national foreign policy goals. 

Econortic Effects of Technology Trade
and Transfer 

A central set of issues concerns the econom-
ic effects on the supplier nations of technol-
ogy trade with and transfer to the Middle
East. While it is difficult to measure all the
economic effects of technology trade andtransfer on the United States, aggregate in-
dicators (exports, foreign investment, receipts
for patents and licenses, sales of turnkey
plants, technical training, and managerialservices) of technology trade show that U.S.
firms have benefited by sales of technology,
equipment, and services in the Middle East-
ern market and that these sales have helped
offset the balance-of-payment effects of oil im-
ports from the region. 

In most cases, technology trade and Lrans-fers from the United States to the Middle East 
have contributed to the growth of manufac-
turing and service systems that produce goods
and services for local consumption. U.S. ex-
ports of telecommunications 
 and medical
equipment and services, for example, fall into

this category. Supplier firms may 
use their 
revenues from technology trade to increase
Lheir production capacity, begin new market-
ing endeavors, and expand R&D efforts. Such 
exports benefit U.S. firms and the American 
economy more generally, as discussed in 
chapter 10. 

In a few sectors such as petrochemicals,
however, technology transfers contribute tothe growth of Middle Eastern export indus-
tries. The joint venture partners and the firms 

licensing petrochemical technology and prcviding contracting services, of course, bene 
fit. In the case of petrochemicals and a fevother industries, such as textiles, transfer. 
spur the growth of new Middle Eastern industries that compete with those in the Unitec
States and other supplier countries. In vie1A
of the worldwide overcapacity in petrochemi.
cal production, the establishment of new pe.
trochemica] plants in the Middle East will hasten the need for adjustment by U.S. firms. 

Some have argued that U.S. firms do not geta fair return on the technology they sell
abroad. Multinational firms, they assert, have,by transmitting American technology to foreign competitors, narrowed the technological
lead of U.S. firms, eliminated U.S. jobs, and
reduced U.S. domestic production. Those whohold this view argue essentially that multina
tional firms are not able to make wise choices
and that the U.S. Government should institute 
new regulations to limit these activities by
multinational corporations." 

In addition, some observers note the expan
sion of recipient government regulations con
cerning performance requirements, standards,
investment, and employment as potential bar
gaining leverage which developing countries 
may use to wrest better technology transferterms." The question which must be posed,however, is whether the Government is in abetter position than private firms to define 
econorrjc interests. 

Proponents of technology transfer feel that
the conmercial gains far outweigh those potential prolems. The firms best able to devel
o technology in the United States are often


those mom 
likely to export and invest abroad.
Viewed from this perspective, technology
transfer is essential for continued technologi
cal development and worldwide market suc
cess. In the vast majority of cases, U.S. firms 

"See discussion of this position and others in EdwinMansfield, et al., Technology Transfcr,ProdictivityandEco
nomic Policy (New York: W. W. Norton, 1982), p. 21.
 

"S.
Countries," FederalBariNews ardJournal,
Linn Williams, "Transfer of Technology to Developingvol. 30, No. 5, May1983, p. 266. 
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transfer technology to their subsidiaries in de-
veloping nations, thereby maintaining a meas-
ure of control. 

Many conclude that the net effect of U.S. 
foreign investment has been "good for the 

U.S. economy."I' They also point out that the 
U.S. trade balance in technology -intensive 
p.rodts (awithaseices h sehow-ntosiveproducts (as with services) has shown positive 

growth in contrast to the overall U.S. trade 
deficit. Developing countries account for 60 
percent of the overall favorable trade balance 
and 38 percent of U.S. exports in R&D-inten
sive manufactured products." 

In the midst of disagreements about the 
overall economic effects of technology trans-
fers on the U.S. economy, policymakers are 
faced with decisions regarding issues such as 
export financing. Debates over financing high.. 
light controversies about the appropriate role 
of the Government in promoting technology 
trade and issues surrounding coordination 
with other suppliers. All goveru nents provide 


some financial assistance for exporting firms. 
The U.S. Export-Import Bank provides such 
financing,75 percent of which has been usedfinacin,prcet o whih hs ben sed 
for exports to advanced developing countries, 
in order to match financing provided by for-
eign governments and thereby promote fair- 
ness in competition. 

As mentioned earlier, OECD nat;ons have 
established general rules on interest rates for 
export credits through the OECD Export
Credit Arrangement and separate agreementson financing of aircraft and nuclear sales. 

thesenanci ofcleor tf arremts n 

credits cover only a small portion of total com-
mercial technology trade. The U.S. Govern-
ment has taken a lead in negotiating reduc-
tions of unfair trade barriers, but it is much 
more difficult to establish clear rules for do-
mestic subsidies such as R&D grants, tax 
breaks, and other indirect supports often
included among domestic industrial policy 

instruments. 

"National Science Foundation, The Effects of International 
Technology Transferson U.S.Economy, papers of a colloquium 
held in Washington, D.C., Nov. 17, 1973, and July 1974, pp. 
4, 6 ff. 

"National Science Board, op. cit., p. 33. 

However, these agreements on official exportAID ro ams involve 
(A ) progr 

Some argue that the United States must 
emulate the aggressive subsidy policies of 
other Western suppliers; others, that such ac
tions would only accelerate movement toward 
use of these measures elsewhere. The oppo
nents argue that the U.S.taxpayer should not
 
subsidize export industries, even if taxpayers 
abroad are willing to do so. Chapter 13 analyzes these debates in more detail. 

Role of Technology Transfer 
in Development Assistance 

Official development assistance (ODA), or 
official concessionai aid for development pur
poses, plays a relatively minor role in technol
ogy transfer compared to commercial technol
ogy trade. However, economic assistance is 
particularly important for the oil-importing 
developing nations of the Middle East. The 
greater part of U.S. economic assistance to the 
Middle East goes to Israel and to Egypt, 
which in 1981 received about $1.1 billion, or 
about 15 percent of all U.S.economic assist
ance worldwide.,' The U.S. Government has 
an interest in ensuring that its economic assistance is effective. 

One set of policy issues concerns the extent 
to which economic assistance should empha
size technology transfer, particularly in the 
manufacturing sector. During the last decade, 
Congress has been increasingly concerned that 
the science and technology component of as
sistance be raised so that U.S. aid pi.,ograms
emphasize technology rather than resource 
transfers. While all U.S. Agency for Interna

a measure of technology transfer, in recent 
years about one-tenth of the total AID budget 
for Egypt, for example, was earmarked for
 
science and technology. 8 Proponents of a 

'For comparison, in 1981 U.S. military assistance to the Near 

East and Southeast Asia region amounted to $2.4 billion-al
most as much as total U.S. economic assistance to the region 
($2.7 billion). Put another way, 59 percent of U.S. military 
assistance worldwide went to Egypt and Israel in 1981. See U.S. 
Agency for International Development, U.S. Overseas Loans 
and Grants,July 1, 1945-Sept. 30, 1981. 

"Third Annual Report Submitted to Congress by the Presi
dent Pursuant to Section 503(b) of Title V of Public Law 95
426, Science, Technology and American Diplomacy-1982(U.S. 
Congress: Report to Committees on Foreign Affairs and Science 
and Technology, June 1982), p. 130. 
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stronger emphasis on technology transfer 
point to examples abroad. France, for exam-
ple, in recent years has provided more for tech-
nical cooperation and has sent more person-
nel to work in developing nations according 

Nor is there any firm consensus about the 
extent to which econonic assistance should be
used to promote U.S. commercial advantage,
"Mixed credits," which combine grant ele-
ments with commercial loans, have been de-
nounced by the United States, but in 1984 
mixed credits were used by the United States 
in a few instances. In addition, U.S. develop-
ment assistance is "tied" aid in the sense thatprolirement requirements favor U.S. firms5 ° 

Despite the fact that development assistance
and commercial promotion are interrelated,
there is no firm agreement about whether thislinkage should be promoted or curtailed, 

Only a small number of government-sup-
ported programs involve technology transfer 
to middle- and upper-income Middle Eastern 
countries. Included among this small group 
are U.S.-Saudi Joint Commission programs,
valued at $580 million during the 1975-82 pe-
riod and directed toward manpower, trade, in-
dustrialization, science, and technology.
About 80 percent of the funds, which come en-
tirely from the Saudi Government, are trans-
ferred to U.S. private sector firms carrying out 
the programs. Such programs represent a dif-
ferent type of assistance to nations that canwell afford it. 

Business-Government Relations 

Technology transfer issues raise difficult 

questions about business-government rela-

tions, as the discussion of economic effects and 

development assistance illustrates. The tradi-
tional adversarial relationship between gov-
ernment and private business sectors in the 
United States is reflected in antitrust legisla-

"Development Cooperation(Paris: Organization for Economic
Cooperation and Development, 1983), pp. 240-241. 

'"See table 11.13.5, "Tying Status of ODA, 1981," Develop 
ment Cooperation(Paris: Organization for Economic Coopera-
tion and Development, 1982), p. 227. 

tion, and in comparatively stringent regula
tions on the activities of firms overseas (tax
laws and the Foreign Corrupt Practices Act).

As discussed in chapter 13, U.S. export pro
motion programs have been less extensive 
than those of some other supplier nations
not only in levels of funding, but also in in
stitutional resources devoted to these activi
ties. This situation contrasts with the leading
role that many supplier governments have
taken in carrying out "economic diplomacy"
missions to developing nations and in their 
more consistent emphasis on routine commer
cial representation. 

The extent to which public officials organize, 
facilitate, or inhibit commercial technology
transfers is influenced by long-standing traditions. In the Urited States, perhaps more thanin any other Western supplier nation, the distinction between the public and private sectors has been maintained. However, a variety
of proposals to expand export programs, in
cluding mixed credits, reveal growing support
for a more cooperative relationship. 

Energy Requirements 
Energy requirements have strongly influ

enced decisions about technology transfers to
the Middle East, particularly for Western Eu
the ad Ja pa rilad gas We st er 
rope and Japan. Oil and gas make up 90 per
cent of the Middle East's exports. In recent
 
years, the dependence of Western Europe and
Japan on Middle Eastern oil imports has beenconsiderably greater than that of the United 
States. For the United States, oil imports from
 
the Organization of Arab Petroleum Exporting Countries (OAPEC)have declined both ab
solutely and relatively since 1977-79, when
they reached a peak of 3 million barrels per
day, or roughly 50 percent of total oil imports.
In contrast, in 1981 32 percent of French oil 
imports came from Saudi Arabia and 21 per
cent from Iraq. In 1983, about 65 percent of 
Japan's oil still came from the Middle East. 
Thus, despite the fact that U.S. oil and refinedproduct imports from OAPEC have fallen inrecent years, Western Europe and Japanm e ent on o prtd from te 

e
main dependent on oil imported from these 
countries for over half of their imports. 
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Requirements for Middle Eastern oil have 
stimulated Western Europe and Japan to par-
ticipate in development projects in the region. 
In son-,c instances, firms transferring technol-
ogy have been provided with oil supplies. Cri-
tics charge that when oil is used as a bargain-
ing tool, Western nations and firms may be 
commercially disadvantaged or, in a more ex-
treme case, that recipient governments may 
pressure them to change foreign policy posi-
tions. Both public and private leaders in Ja-
pan and Western Europe tend to view their 
political and economic interests as convergent 
in their exchange of technology for energy (see
ch. 12). Nevertheless, differing degrees of re-liance on energy imports from he Middle East 
influence technology transfer and political
relations among the United States, Japan, and 
Western Europe, and between them and Mid-
die Eastern countries, 

Foreign Policy G(ral 

Decisions about technology transfer may be 
closely connected to foreign policy goals. The 
Ui'ited States is the only nation that has had 
a for mal system of "foreign policy controls,"unde:"the Export Administration Act, which 

the Expresideinittion ct,ex s 
empowered the President to restrict exports
of various kinds for political purposes: for ex-
ample, imposing sanctions on countries that 
support terrorist activities or violate human 
rights. These controls have beer used to re-
strict U.S. exports of aircraft and helicopters 
to countries such as Iraq," Syria, PDR Yemen,and Iran and exports of a broader range of 
equipment to libya. 

An ongoing and unresolved debate in the 
United States focuses on different assess-
ments of the costs of such controls, measured 
in terms of lost markets for American goods 
and services ve sus the opportunity to take 
a political stand on important issues, regard-
less of the economic sacrifice, 

'Foreign policy controls affecting Iraq were terminated in 
1983. lowever, debates continued over the question of Iraq's 
classification. The louse of 1epre ,entatives passed a V"rsion 
of the Export Administration Act. which reclassified Iraq. See 
"Congress Wrestles Over Iraq," ]'he Washington Rejort on 
hiddle East Affairs, Dec. 12, 1983. 

Similarly, the United States is the only 
Western nation with a strong policy of non
support for the Arab economic boycott of Is
rael. The policy requires Government interven
tion to ensure that U.S. firms are not 
discriminatea against or made parties to a 
boycott instituted by a foreign nation. As 
such, anti-boycott policies reveal familiar ten
sions between political principles and com
mercial interests. 

Some observers say that U.S. anti-boycott 
policies play a major role n restricting U.S. 
pors to a o ole n rtictin .S 

exports to th Middle East (particularly inhib
iting the participation of firms new to the mar
ket and those transferring technology over the 
long term), while others argue that firms find 
ways to comply with the legal requirements
while simultaneously expanding sales. It is ex
tremely difficult to assess the precise impactof these policies on U.S. technology trade and 
transfer with the regioil, since many fa'tors 
affect sales and only rarely can the impact of 
a particular type of export control be 
measured. 

Nuclear technology transfers represent a 
ver tecal o n sters ppe rvery special case. Among Western supplier 

countries, the United States has the most extensive regulations dealing with exports of nu
ciear maberials and technologies. The United 
States has ernacted special nuclear controls de
signed to limit shipments of nuclear-related 
equipment and matern'als, including dual-use 
items, in order to reduce the spread of tech

ies taord e sedtheelop tearnologies that can be used to develop nuclear 
weapons. In addition, the United States participates in the International Atomic Energy
Agency (IAEA1 and supports ,heTreaty on 
the Non-Proliferation of Nuclear Weapons. 

While there are relatively few nuclear facil
ities in the Middle East today, and U.S. firms 
have been less involved than firms from other 
supplier nations, many Middle Eastern coun
tries will make critical decisions during the 

next decade about the introduction of nuclear 
facilities. Chapter 9 assesses the prospects for 
nuclear weapons proliferation in the Middle 

East and outlines a limited number of policy
options available to the United States. 
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U.S. civilian technology transfers can be 
viewed as an important foreign policy asset. 
The bulk of U.S. civilian technology trade and 
transfer currently goes to friendly countries 
such as Israel, Egypt, and Saudi Arabia. To 
the extent that such transfers result in mutu-
ally beneficial relations with recipient coun-tries in the Middle East, they can be viewed 
ais iontrbteiddle ast ,large ocabviewer-as contributing to larger U.S. political inter-
ests there. Successful civilian technologytransfers help cement political alliances with 
friends and allies. The U.S. Government thus
friens andntees. The U.S.om thso vtermt 
ment can be taken further: if the United States 
does not ueacte te itetan 

has an interest in promoting them. This argu-
n spursue active technology transfer pol-

icies, Middle Eastern countries may turn toothe suplirs,ncldin theSovet loc 
other suppliers, including the Soviet bloccountries. 

Policymakers in supplier countries must,
however, take note of counter arguments. Cri-
tics point to "white elephant" projects as sym-
bolic of technology transfers that can lead to 
damaged relations between suppliers and recip-
ients. Such failures, the critics argue, signify 
waste of finite economic resources and also 
pose potential social and political problems inrecipient countries. The logical extension of 
this argument is that since poorly planned
technology transfers backfire, and sometimesreduce goodwill for the United States in the 
reduce odwill fornentd es tkearegion, the U.S. Government should take amore active role in regulating commercial tech-

The question of what roles supplier govern-

ments can 
and should play in promoting or 
regulating civilian technology transfers to the 
Middle East is complex. At its center are dis-
agreements about the extent to which trans-
fers have been mutually beneficial, the extent 
to which governments can influence the vol-
ume and type of commercial trade and trans-
fers, and, most particularly, the question of 
whether governments are capable of identify-
ing the mutually beneficial projects. Despite
these uncertainties, it is clear that Middle 
Eastern nations place a high priority on tech
nology transfer, and other supplier governments have generally viewed such transfers 

as mutually beneficial. 

Cooperation With Other 
Supplier Countries 

A related issue concerns the extent to which 
Aorelated i tho the exte nt riesw s 

cooperation with other supplier countries is 
possible or desirable. During the 1970's, Euro
pean and Japanese approaches to the MiddleEast were sometimes seen by U.S. observers 
as based on short-term economic considerations. The charge "she stoops for oil" wasTh a ge s o Ont edly e the eoops n."repeatedly leveled against these nations5 2 On 
a number of occasions, American policymak
ers criticized the Japanese for actions such aspurchases of Iranian oil inpuc ae ofI ni n ili 1979. Beginning19 .B gni g
with the Washington Conference following theoil shock of 1973-74, tensions among the West
emu allies over Middle Eastern policy became 
apparent. Despite calls for coordination of pol.icies, the Western nations during the last dec
ade sometimes diverged in their approaches 
to Middle Eastern issues, as reflected in vari
ous European declarations. Nevertheless, 
through the International Energy Agency
(IEA) the Western nations managed to estab
lish emergency oil-sharing agreements and 
joint goals on reduction of oil imports. 

Before 1973, the European Community be
with Third World countries. The Euro-Arab
ith ird Worountr duro-Arabdialog picked up momentum durin~g the oil 
crisis as the Europeans signed the Brusselsdeclai'ation, which called for bilateral cooperation agreements and included a statement of
 
opposition to Israeli occupation of territories
held since 1967. The European approach favo: 
ing negotiations with oil-producing countries 
appeared to run counter to U.S. calls for coop
eration among suppliers. (As discussed in ch.
12, the Euro-Arab talks have progressed slow
ly, due in part to Arab desires to include po
litical as well as economic and technology 
issues in the discussions.) 

These multilateral approaches reveal prob
lens in alliance politics. Despite efforts to 
coordinate Western energy and foreign pol
cies through the eEAand the Euro-Arab dia

62See Dominique Moisi, "Eur-ope and the Middle East," TheMiddle East and the Western Alliance, Steven L. Spiegel (ed)(London: George Allen & Unwin, 1982), p. 18. 
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log, supplier governments have commonly 
formulated bilateral policies with specific Mid-
dle Easteni countries. These bilateral ties con-
tinue to be of primary importance for technol-
ogy trade. 

Through the United Nations, the World 
Bank, and other multinational institutions, 
supplier countries cooperate in programs in-
volving technology transfer. Technical assist-
ance, however, is generally carried out in bi-
lateral programs that are not coordinated, 
Given the growing importance of technical as-
sistae toeoping atimpotans, softec rs-sistance to developing nations, some observershave called for improved cooperation among 

suppliers. Nevertheless, the different perspec-
tives of various OECD nations on develop

ment assistance and the strongly commercial 
flavor of many bilateral programs reduce thepopcsfor multinational coordination. 

prospects fthrough 


For policymakers in supplier countries, deci-
sions about how and when to cooperate with 
other suppliers are often difficult. At a funda-
mental level, the supplier countries and their 
respective firms compete with one another for 
shares in third country markets. On the other 
hand, many of the largest industrial projects 
involve firms from many nations working to-
gether. Indeed, the internationalization of U.S. 
firms (by virtue of their overseas subsidiaries 
and joint ventures) complicates assessment of 
national market shares. 

POLICY TRADEOFFS 

Both recipients and suppliers are forced to 
balance various economic, social, political, and 
strategic consideratio.:s in formulating poli-
cies affecting technology transfers. Supplier, 
and especially recipient, countries and regional 
organizations are currently attempting to 
coordinate such policies. 

Over the last decade, a number of proposals 
have been made for a more coordinated, com-
prehensive U.S. technology transfer policy, 
but none of them have been enacted.63 This re-

"See, for example, Committee on Science and Astronautics, 
U.S. House of Representatives, hearings, InternationalScience 
andTechnology TransferAct of 1974, May 21, 22, and 23,1974. 

flects, at least in part, the complex policy 
tradeoffs that transfer decisions raise for pol
icymakers. Should taxpayers subsidize domes
tic manufacturers through "tied" aid? Are de
velopment assistance goals jeopardized by the 
involvement of profit-maximixing firms? Pub
lic and private sector interests sometimes di
verge in transfer choices. U.S. anti-boycott 
policies and foreign policy controls illustrate 
the tradeoffs between promoting commercial 
gains and upholding political principles. Re
cipient country governments face equally dif
ficult but different types of tradeoffs whichoften center around maximizing goals such asindigenous manpower development in the 
short or long term. 

Because most technology transfers occur 
commercial channels, specific supplier 

government policies have limited effects. (The 
role of the recipient governments is normally 
stronger, given the prevalence of public sec
tor enterprises in developing nations.) On the 
other hand, the general context of foreign rela
tions between supplier and recipient countries 
importantly affects prospects for technology 
transfer. Conversely, transfers also have im
plications for those foreign policies. Examples 
of technology transfers that failed, creating re
sentment on the part of recipients and perhaps 
financial dilemmas for suppliers, lead to a cau
tious approach by both sides. 

Policymakers are wary of unanticipated so
cial and political consequences that accom
pany rapid change. On the other hand, the 
promise of mutually beneficial transfers is 
clear. For countries determined to foster eco
nomic prosperity, such transfers are a critical 
element in development planning. For supplier 
nations, they are a factor in international com

petition. As recipients and suppliers learn 
more about how technology transfers can be 
designed for mutual benefit, the risks for both 
sides may be somewhat reduced. However, it 
is inconceivable that they wil1 be eliminated, 
and this heightens the importance and diffi
culty of policy choice. 

http:enacted.63


50 # Technology Transfer to the Middle East 

CONCLUSION 
Technology transfer, as the concept is used

in this study, refers not only to international 
trade in technology but also to the process of 
technology utilization or absorption by the recipient. This chapter has outlined an approach
to analysis of technology transfer which in-
cludes evaluation of the extent of technology
absorption at the firm or sector level, as well 
as consideration of factors affecting technol-
ogy trade. While no single indicator can beused to measure technology transfer precisely,
technology trade and absorption can be ana-lyzed by considering a number of relevant in-dicators, 

As used in this report, technology transfer
involves trade in technology but is not 
synonymous with it. it involves the develop-
ment of a capability by the recipient to operate a production facility or service system at 
a higher level, and this implies a two-way in-
teraction between suppiier and recipient. In
technology transfer, teaching and learning
usually occur over a period of time, particu-
larly when technology is transferred from in-
dustrial to developing countries. The extent
of transfer is appropriately assessed at the
project or sector level because the resulting
capability is specific to a particular production 
or service system. 

Technology trade-including international 

flows of technology in machinery and equip-

ment, patents and licenses, technical docu-

ments, technical services and training-is im-
portant in its own right, because of its 
significance in national trade balances. It is 
also a necessary but not sufficient conditionfor full technology transfer, including technol-
ogy absorption. The growth of technology
trade indicates the potential for technology
transfer, and trade may have beneficial effects 
even if full transfer does not occur. Factors af-
fecting technology trade include a number of
economic trends such as the level and rate of
economic development, foreign exchange
availability of the recipient, and the compar-
ative advantage of suppliers, product cycles,
and exchange rates. In addition, political fac-

tors such as industrial, labor, and science and
technology policies as well as foreign relations 
between nations influence technology trade. 

Recipients in developing countries often
stipulate that considerable technical training
and assistance be carried out in association
with imports of technology in the form of
equipment and machinery. By packaging tech
nology, the supplier may be able to reduce theeffect of obstacles to operation and mainte
nance of facilities, such as shortages of technically trained manpower. Over the long term,however, firms and users in recipient countriesmust develop their indigenous technological
capabilities in order to attain higher levels of
technology absorption needed for adaptation
of technology. 

The effects of technology transfer are most
clearly identified in the projects or industrial 
sectors receiving technology. Improvements
in the operational efficiency of the facility and
the quality and capabilties of the work force, 
among other factors, indicate technology ab
sorption. It is much more difficult to asse3s
all the impacts of technology transfer. This is
the case because it is difficult to establish the
precise contribution of transfer (as distin
guished from other aspects of development),
to changes in customs or values, or politicalstability. Nevertheless, because advanced
technology transfers often occur in the context
of highly visible development projects, their
 
success or failure may be viewed by recipients
 
as symbolic of larger relations between
 
countries.
 

Because it is often difficult to anticipate fu
ture effects of technology transfers or to trace 
past results, the transfers raise complex issues 
for polcymakers in both recipient and supplier
nations. These issues are rarely systematically
addressed, and often implicit in policy debates. 
In many cases, tradeoffs among political, eco
nomic, social, and foreign policy goals must
be made in formulating policies. Careful exam
ination of past experience with technology
transfers may help policymakers to reduce 
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their risks and enhance their benefits. How-
ever, given the problems in assessing trans-
fer discussed in this chapter, uncertainty 
about effects will inevitably remain a feature 
of policy choice. 

The chapters that follow are designed to as-
sess the process of technology transfer and to 
identify public policy issues for the United 
States. As a foundation for this analysis, the 

Middle East context and technology trade pat-

terns during the past decade are examined. 
Then the process of transfer in particular sec
tors is assessed, with special attention given 
to issues of competition among suppliers and 
technology absorption by recipients. Policies 
of various recipient and supplier countries are 
outlined and compared to U.S. policies. Final
ly, U.S. policy options are identified with a 
view toward future prospects for Middle East 
technology trade. 
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CHAPTER 3 

The Middle East as a Context 
for Technology Transfer 

INTRODUCTION 

In the 1970's Lhe rapid expansion of oil 
wealth in some Middle Eastern countries at 
early stages of economic development was the 
major stimulus for technology transfer. De-
pendence on oil for revenue, limited infrastruc-
ture, a scarcity of technically trained man-
power, and political and socia tensions among 
and within Middle Eastern countries have at 
times, however, posed constraints. 

This chapter outlines opportunities and con-
straints for technology transfer to Islamic 
countries in the Middle East. Two overarching 
themes form the context for technology trans-
fer to the Middle East. The first is the dispar-
ity between haman and natural resource en
dowments that characterizes the region as a 
whole. With the exception of iran, those coun-
tries with larger populations have relatively 
low petroleum reserves. This basic imbalance 
is perhaps the most important feature of the 
Middle East context for technology transfer. 
Neither population nor oil resources are static, 
but they are critical parameters for economic 
and technological development in the near 
term. Technology transfer is thus constrained 
more in some countries by limited capabilities 
to purchase advanced technology, and in 
others by a scarcity of indigenous technical 
manpower. 

Social and political concerns also shape the 
context for technology transfer to the Middle 
East, but in so many ways that it is impossi-
ble to generalize. As Middle Eastern countries 
attempt to combine Western technology with 
traditional values, the role of Islamic tradition 
and culture becomes difficult to define: some-
times it my'support transfer, at other times 
it may be an impediment. Regional conflicts 
often limit prospects for civilian transfer; on 
the other hand, opportunities for regional 

cooperation are also available in joint eco
nomic development projects. 

No one context, of course, can be considered 
optimal for technology transfer. Opinions vary 
about the significance of particular factor en
dowmeni mixes (involving land, labor, and 
capital resources) and of sociopolitical factors. 
A country with a high level of capital avail-a
bility and a highly educated pool of scientific 
and technical manpower would certainly be 
more capable of obtaining and using imported 
technology than one that has neither the fi
riancial resources to purchase technology nor 
the human capability to use and absorb it. 

Technology can itself be considered an ad
ditional resource. While requiring other inputs 
to be effective, technology can also be used so 
as to substitute for resources in short supply. 
Viewed from this angle, the challenge is to car
ry out transfer of technologies that will utilize 
existing factor endowments in the most effec
tive way. In order to do this, a variety of tech
nologies are needed. For these countries, im
portation of less sophisticated technologies 
may be critically important in some sectors, 
while advanced technologies are needed in 
others. 

Definitions of the Middle East region range 

from the borders of the Arab states and Israel 
to the much broader region of Muslim states 
extending into North Africa, Asia, and the So
viet Union. The region r..presents a broad mix 
of resource endowments, levels of industriali
zation, and social and political systems. The 
countries of the region also vary in the levels 
and types of their technology imports, their 
technology suppliers, and hence in their pros
pects as potential markets for Western goods 
and services. 

55 
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This report focuses primarily on six coun-
tries-Algeria, Egypt, Iran, Iraq, Kuwait, and 
Saudi Arabia. OTA recognizes that the six na-
tions selected for special attention in this 
study are by no means representative of the
Middle Eastern region as whole, howevera 
defined. They do not include the poorest states 
of tb:: region, such as the Sudan; the more 
radical states, such as Libya; or any non-
Islamic country in the region. They also do not 
include the region's most technologically ad-
ranced country, Israel, since the main focus 
of the report is on those Middle E;'astern coun-
tries which only in the past 10 to 15 years have 
tried to bridge the developm ent gap very
rapidly. Israel's distinct historical experience
and technological capabilities put it in a sep-
arate category, one that presents different 
issues and problems for technology transferthanthoe i
th si coutris uderrevew, 

than those in the six countries under review. 

OTA's selection is intended to highlight key 
eements that present different opportunities 

and dilemmas for technology transfer. All of 
the countries in this study, for example, are 
oil producers, share a common Islamic heri
tage, are located in a hostile desert geographi
cal context, and are attempting rapid econom
ic development based largely on revenues from 
oil and gas. The differences among them, how
ever, are striking and lie chiefly in levels of hy
drocarbon reserves and production, financial 
reserves, economic structure, population size 
and composition, social and political systems,
and past experience with technology transfer. 

This chapter describes the context in which 
technology transfer occurs and in which poli
t ec n tr m ad inmajor p ollsgy e 

cy decisions must be made. The major part of 
and human resources of Middle Eastern coun
trees of IMidle ncoun

social and political context is b'iefly consid
ered. Questions of how Middle Eastern leaders 

tries of particular interest. In conclusion, the 

develop policies to utilize these resources are 
addressed in chapter 11. 

NATURAL RESOURCES AND
 
ECONOMIC STRUCTURE
 

Figure 3 illustrates the disparity in the Mid-
dle East between human resources and petro-
leum reserves. Oil reserves in the Middle East 
have been the key source of revenues and Lhe 
basis for industrial development in all of the
countries selected by OTA. These reserves are 
especially large in Saudi Arabia and Kuwait; 
reserves in Algeria and especially Egypt are 
more limited. In contrast, the manpower base 
for technology transfer is larger in Algeria and 
Egypt, while being much smaller in Saudi 
Arabia and Kuwait. 

The positions of these countries change, 

however, when viewed from different perspec-
tives. Petroleum revenues in relation to pro-
duction contrast sharply with the same relationship on a per-capita basis. A comparison 
of figures 4 and 5 shows how the positions of 
various countries change when crude oil reserves are calculated on a per-capita basis. As 
illustrated by figure 5, Kuwait, a small city-

state northwest of the Persian Gulf, has the 
highest per-capita oil reserves of any Middle 
Eastern country. In contrast, Kuwait ranks 
on a par with Iran (fig. 4) when total oil re
serves are compared. Disparities also exist 
among the countries in both gross domestic 
product (GDP) and gross fixed capital forma
tion (GFCF) per capita, as well as in the rela
tionship between the two (figs. 6 and 7).
Kuwait emerges as the high extreme when 
these indicators are examined on a per-capita
basis, while Saudi Arabia and Iran were the 
high extremes on the basis of sheer wealth and 
investments ininfrastructure,irrespective of
 
population size.
 

NATURAL RESOURCES 
Petroleum 

The six countries included in this study are 
similar in their present emphasis on hydrocar
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Figure 3.-Population Compared to 

Crude Oil Reserves, 1980 
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Figure 4.-Crude Oil Production Compared to
 
Crude Oil Reserves, 1980
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Figure 5.-Crude Production Per Capita Ccmpared to 
Crude Reserves Per Capita, 1977 
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Figure 7.-Gross Fixed Capital Formation Compared 
to Gross Domestic Product Per Capita, 1977 
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bons as a source of their revenue and growth.
To 	be sure, the centrality of petroleum is a 
comparatively recent development in some of 
the countries under review. But today, oil and 
gas account for over 90 percent of totat mer-
chandise exports of five of the six countries 
under review, and for a large proportion of do-
mestic production. 

Even in Egypt, the country with the small-
est oil resources, petroleum has recently be-
come centrally important. Through the 1960's,
for example, Egypt was the world's leading
producer of cotton fiber and a major producer
of other agricultural products. Today, how-
ever, with population growing rapidly, Egypt 
has become a net importer of many basic food 
products, and in recent years, the importance
of cotton exports has declined. Instead, Egypt
relics increasingly on petroleum and worker 
remittances for export revenues; in 1981, oil 
revenues accounted for 70 percent of Egyptian 
export earnings. 

Aside from Iran and Iraq, the emergence of
the Middle East as an important petroleum 

exporting region dates only from the middle
of this century. Before World War II, few
countries besides Iran and Iraq had discovered 
or developed oil resources. While oil had also 
been discovered in Saudi Arabia and Kuwait 
before the war, exports became significant
only in the mid-1940's for Saudi Arabia, and
later in the decade for Kuwait. At the begin
ning of the 1950's, development of Middleoil was still in its early stages; in the 
next 10 rs, production nearly tripled, and 
in the fo., iwing 10 years, it tripled again. Oiloutput in the Middle East rose from nearly 10 
million barrels per day (b/d) in 1967 to 22 mil

b/d in 1977, an annual increase of 8.3 percent; by 1977, the Middle East alone accountedfor over 36 percent of total world output and 
about 60 percent of total world exports. 

Despite the common importance of petro 

um, however, there is a sharp division between 
the oil-rich countries and those less well en
dowed with hydrocarbon resources. Table 2 
and map 1 illustrate some of the major differ
ences in oil reserves, production, and exports 
among the six countries examined, with Saudi Arabia, Kuwait, and Iran at one end of the 
spectrum and Egypt and Algeria at the other. 
Saudi Arabia's huge proven oil reserves, for 
example, estimated at 165 billion barrels in 
1983, vastly exceed by as much as 18 and 50 
times those of Algeria and Egypt, respective

'iy. Saudi Arabia's close to 10 million b/d in 
crude oil production in 1981, was more than 
16 times that of Egypt.' Similarly, Saudi Ara
bia's 9.3 million b/d petroleum exports vastly 

'Peter Mansfield, The Middle East (Oxford' Oxford Univer
sity Press, 1980), p. 87.:'The World Bank cites Egyptian oil reserves at 2.9 billionbarrels. An estimate of 3.3 billion barrels is inclu(ed in "Eco
nomic Trends Report: Egypt." Economic and Commercial Sec
tions, American Elmubassy. Cairo. EgypL. Sept. 6i. 1982, p. 10.'In 1977 before the Iranian Revolution and the outbreak of 
war between Iran and Iraq, Iran, Iraq, Saudi Arabia, and Ku. 
wait accounted for about one.third of total Middle East crude 
oil production, and Iran and Saudi Arabia numbered amongthe four largest producers in the world. See Mansfield, op. cit., 
p. 89. 
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Table 2.-Oil and Gas in the Middle East 

Reserves Produchtoo Exports Apparent consumption 

Crude Total prod Crude Refined 
Crude oil Natural gas o;l Nat gas C! "Jo-.9: DC! Petroleum Dry 

(billion bbl) (trillion tt1) (1,000 Ppd) (billion ft) exports, product gas, (thousand bpd), gas, 
1981 1981 1971 1980 1979 )ry gas 1979 exports, 1979 1979 1979 1979 

Kuwait 67 9 33 2 2,625 1,656 460 213 2.081 294 0 154 213 
Algeria 8 2 1315 1.291 1.012 1,539 520 1,082 71 393 104 129 
Egypt 2 9 3 542 595 ND 14D 267 33 ND 226 ND 
SaudiArabia 1680 112.1 9.83) 9,900 1.786 390 8,818 429 0 415 390 
Iran W75 1850 1178 tff? 1.401 512 2,407 141 154 532 358 
Iraq 30 0 27 5 3,487 2,511 5119 60 3,275 42 ND 191 ND 
t5t) - no data 

SOURCE: Erierg,'info'matio' Adminimtration, U.0 Deparriiert OfEneUrgy,InternationaEnergy Annual t980(Waohington, D.C.: U.S Government Printing Office, September 
1981),
pr) 28, 29, 66, 67,86 

.,. -- . . .
 

. . . .
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Photo credit United Nations (B.P Wolp (LS)) 

Egypt's population is concentrated in the Nile Valley, and Cairo (shown here) 
is the largest city 
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exceeded the 199,000 b/d of crude oil exported 
from Egypt in the same year. In the 1970's, 
Saudi Arabia and Iran were the two largest 
oil exporters in the world, and oil revenues in 
Saudi Arabia were the largest in the world. 

While reserves are large in Iraq and Iran, 
the war between them has resulted in greatly 
reduced petroleum exports. This has been true 
especially in lraq, where petroleum exports 
were at a record low of less than 1 million b/dwer ata rcorofles thn 1milionb/d
lo 

as of 1983 in contrast with three times that 
level before the outbreak of hostilities. 

f n some countries, such as Algeria and Iran, 
natural gas has also been important. Table 2 
highlights some of the major differences in 
natural gas reserves, prduction, and exports. 

'l"r the Prsian (1ull region, proved natural gas resources 
have en est'inated at about 700 trillion ft'. or about 26.6 per-
cent of the world total In 1980 the aggregate gross produc-
tion (t minural gas in th I'ersian Gulf countries was ,t.3trillion 
I,'.But 60 percent of this was flared, and less than 5 percent 
reinjec.ed into oil reservoirs. See U.S. Department of Energy 

As table 2 illustrates, dry gas exports have 
been very important for Algeria and Iran in 
particular. whose reserves of natural gas are 
among the world's four largest. In 1983, Ira
nian prove- natural gas reserves, estimated 
at about 483 trillion cubic feet (ft 3), were sec
ond only to those of the Soviet Union. Dur
ing the 1970's, Iran was the largest natural 
gas exporter in the Persian Gulf. Algerian nat
ural gas reserves have been estimated asfourth in magnitude after the Soviet Union, 
Irn an thgnite ate SU 
Iran, and the United States.'
 

The Petroleum Resources of the Middle East, Foreign Energy 
Supply Assessment Program Series (Washington, D.C.: Energy 
Information Administration, May 1983), p. 75. 

'See U.S.Department of Energy, The InternationidEnergy 
M.,.ail, 1982 (Washington, D.C.: U.S. Government Printing 
Office, September 1983), p. 80. In 1981, Algeria posses3ed an 
estimated 131.5 trillion ft' of natural gas reserves, and approx
imately 29 trillion ft' of probable and possible reserves; this 
did not include an additional 1.5 billion barrels of liquefied petro
leum gas. Dry gas exports from Algeria in 1979, at close to 400 
billion ft', were higher than most other countries in the Middle 
East, and more than 2% times those of !ran. 

Photo credit: Aramco World Magazine 

Butane and propane liquefied gases are stored in special refrigerated tanks prior to export from Saudi Arabia 

http:reinjec.ed
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In Egypt, natural gas reserves are far more 
limited but not insignificant. Egypt's proven 
natural gas reserves are now estimated at be-
tween 5.5 and 7 trillion ft3.6 Although natural 
gas reserves in Saudi Arabia, at about 121 tril-
lion ft3 in 1983, are fifth in size, in Saudi 
Arabia and Kuwait tle production of natural 
gas has been small relative to oil, and almost 
all has been associated gas (i.e., gas produced 
in conjunction with petroleum extraction oper-
ations). 

As discussed in chapter 14, however, pror,-
pects for oil and gas production in the Middle 
East are uncertain. On the one hand, some ob-
servers argue that oil reserves may be signif-
icantly depleted in many Middle Eastern coun-
tries by the beginning of the 21st century. One 
study conducted by the Department of Ener-
gy (DOE), for example, projects that if the 
average production during the 1990's were to 
remain the same as that in the 1980's, then 
by the year 2000 over one-half of the total 
known oil resource base in the Persian Gulf 
would be depleted.'"On the other hand, large 
reserves can be expected to remain in the Mid
dle East for the next two decades, and oil re-
sources are not static. Several Gulf States will 
be able to produce some additional deposits, 
using more costly secondary recovery tech-
niques, and large oil fields may yet be discov-ered. In addition, the importance of natural 

gas may rise greatly during the post-1990 pe-
riod, offsetting the projected decline in oil pro-
duction. 

Water 

Aside from oil and natural gas, the natural 

resources of all six countries selected by OTA 

are limited. With a minimum of 40 percent of 
the land mass of these countries classified as 
desert-and in some instances, more than 90 
percent-the limited amount of cultivable land 

lbid, p. 80; and "Economic Trends Report: Egypt," Eco-
nomic and Commercial Sections, American Embassy, Cairo,
Egypt. Sept. 6, 1982, p. 10. 

'U.S. Department of Energy, The PetroleumResources of the 
Middle East,op. cit., pp. 67, 82. These estimates are based on
the assumption that oil production will increase at an average 
rate of 6 percent in the 1980-95 period; during recent years ths 
has not actually occurred. 

in these countries makes extensive agricultur
al development difficult. The Arabian penin
sula is the most arid part of the Earth, with 
Saudi Arabia the largest country in the world 
having no rivers and few streams. In the other 
countries under study, basic resources for agri
cultural expanion-mainly water-have been 
limited as well, and prospects for substantial 
improvement are uncertain. 

The scarcity of water is a critical constraint 
in most of the countries under review, al
though the situation has been alleviated some
what in recent years by desalination and the 
construction of dams and irrigation systems. 
All of these countries have upgraded the de
livery of potable water, particularly in urban 
areas. The Middle Eastern region is fed by two 
main river systems: the Tigris-Euphrates and 
the Nile. These two river systems have been 
the lifeline of this region for centuries, and the 
heart of great ancient civilizations. Both sys
tems, however, are today limited in their abil
ity to support the region's rapidly growing 
population. 

Agriculture 
Limited water availability has precluded ex

tensive agricultural development. Most ex
treme in this regard are Saudi Arabia and Ku

t, ith rer are of heiandwait, with well over 90 percent of their land 
mass in 1982 classified as desert. Althoughthere is some variation among the countries 
under review, al have considerable expanses 
of unpopulated land, with a few areas of dense 
population. Cultivable land is generally re
stricted to small areas lying between vast 
stretches of desert and steppe. In Iran, for ex
ample, more than 50 percent of the total land 
area has been classified as desert, wasteland, 
or barren mountain range of no agricultural
value. In the late 1970's, only 15 to 16 percent 
was regarded as land that could be farmed 
with ,Adequate irrigation.' In Egypt, agricultural cultivation has been limited to only 4 per
cent of the country, with harsh desert compris

'Richard F. Nyrop (ed.), Iran:A Country Study (Washing
ton, D.C.: Foreign Area Studies Series, The American Univer
sity, 1978), pp. 330-331. 
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kt 

Photo credit: Chevron U.SA. Inc. 

Pipeline construction in Saudi Arabia 

ing much of the remainder. In only a few of 
the other countries in the Middle East outside 
of the six examined by OTA-such as the For-
tile Crescent in Syria-can greater wealth in 
agricultural land be found, but even here, rain-
fall is uncertain, and the amount of cultivated 
land small, 

sgget tat 
ucts have been insignificant for domestic con-
sumption or as sources of income for most of 

rjljs s nt t grculura prd-

thes coutris. romhydrcarbns,Aide 
these countries. Aside from hydrocarbons, 
agricultural products have comprised the bulk 
of exports from many of them, including such 
items as barley, wheat, and dates from Iraq, 
cotton from Egypt, and dried fruit from Iran. 
But the resources for agricultural expansion 
have been limited, and the climate for expan-
sion of crops much less favorable than in other 
parts of the developing world. 

The further development of agricultural re
sources is ar, open question. The extent of 
underground water resources in the Egyptian 
and Arabian deserts has yet to be fully deter
mined, and in Egypt, there has been some de
bate over whether agriculture there has actu
ally reached its limits, given Egypt's physical 
environment (sun, soil, and water). Israel's success in agricultural production with limited 
ress is a c in pit. Forite 
tim e i h erhas ca e n d tetime b)eing, however, harsh climate and terrain 
make Lhe region an importer of many food and 
m akeronmtey 
agricultural products. 
Minerals 

The six Middle Eastern countries selected 
by OTA may have significant reserves of min
erals, but they have not been extensively de
veloped. Saudi Arabia and Iran, for example, 
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rich countries of the Middle East to be freer 
of the balance-of-payments constraints found 
in most other parts of the developing world, 
But in those Middle Eastern countries with 
smaller reserves, such as in Egypt, financial 
constraints remain strong. During the current 
period of oil glut, moreover, the overall finan-
cial situation of all of these countries has 
changed. 

The rapid influx of large amounts of capital 
into the Middle East dates mainly to the early 

1970s. capitalcpitl1970's. Large-scale arg-scleflowsfowscountries.resulting 
from the oil price rises in 1973 generated mas

sive financial resources for the oil-producing 
countries. Nominal prices continued to in-
crease well into the early 1980's, while oil pro-
duction remained high. As table 3 indicates, 
the largest price increase occurred between 
1973 and 1974, but between 1979 and 1980, 
another jump in prices occurred, with Saudi 
Arabian Light, for example, almost doubling 
from slightly over $13 to $26/barrel (or about 
$17 to $30 in 1982 prices), 

While the large producers benefited most 
fom this wealth, the effects were felt through
out the Middle East in: 1)private investment, 
public investment, and direct assistance by oil 
producing countries to other Middle Eastern 
countries; and 2) labor remittances to those 
countries poorly endowed with oil but which 
exported manpower to the labor-short, oil-rich 
nations. Large-scale capital flows intc, the Mid
dle East, in turn, led to rising investments by 
oil-rich countries in the West and massive im
ports of goods and services from industrialized 

Circulation of oil revenues throughout the 
Mddle East, however, did not greatly offset 
the growth of vast 0d;fferences in financial 
resources among Middle Eastern countries. 
Table 4 and map 2 show improvement in the 
financial situations of selected Middle East
ern countries between 1970 and 1980. In 1981, 
Saudi Arabia's gross international reserves 
were reported as over $34 billion (U.S.)-more 
than 20 times those of Egypt. By 1982, Saudi 

Table 3.-Crude Oil Selling Prices a (U.S. dollars per barrel, Jan. 1,1934) 

1973 1974 1975 1976 1979 1980 1981 1982 
Saudi Arabian 2.41 10.84 10.46 11.51 13.34 26.00 32.00 34.00 
Light (34) ..................... (4.72) (19.52) (19.15) (18.02) (16.29) (30.23) (34.04) (34.00) 

Algerian 3.30 14.00 12.00 12.85 14.81 30.00 40.00 37.00 
Saharan (44) .................. (6.47) (25.21) (19.76) (20.12) (18.11) (34.80) (42.39) (37.00) 
aFigures are in nominal prices; numbers in parentheses are real prices in 1982 dollars. 

SOURCE: Enegy Information Administration, U.S. Department of Energy, 1981 International Energy Annual (Washington, D.C.: U.S. Government Printing Office, 1983), 
p. 47 	1982 prices computed from given. 

Table 4.-Balance of Payments and Financial Situation of Middle East Countries (million U.S. dollars) 

Current account balance 
(milions of dollars) External public debt a Gross international reserves 

1970 1981 1970 1981 1970 1981
 
Egypt ........ -148 -2,135 1,644 13,887 165 1,683
 
Algeria ....... -125 937 14,392 352 5,915
24 9 b 
Iran .......... -- 507 - 2,193 - 217 17,205c 

Iraq .......... 105 - 274 - 472 -
Saudi Arabia.. 71 45,119 - - 670 34,051 
Kuwait ....... - 13,758 - - 290 5,077 
aOutstanding and disbursed.
 
b 1 980.
 
c1 979.
 
Note: 	Gross international reserves include holdings of gold, special drwing rights, the reserve position of Intemational Monetary Fund members In the fund, and holdings 

of foreign exchange under the control of monetary authorities. 

SOURCE: The World Bank, World Development Report, 1983 (New Ycrk: Oxford University Press, 1983), pp. 174.175, 178-179. 
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Map 2.-Economic Activity in the Middle East 
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Arabia aid Kuwait claimed total official for-
eign assekts of almost $199 billion-or more 
than those held by the industrial country 
bloc. And today, in addition to oil revenues, 
both Saudi Arabia and Kuwait enjoy substan-
tial investment income as well. Oil revenues 
to Kuwait, for example, declined during the 
first 3 years of the 1980's-falling from $19.5 
billion in 1980, $13.6 billion in 1981, and a pro-
jected $8 billion to $9 billion in 1982. But this 
decline has been offset by Kuwait's rapidly 
growing foreian im,,ostment income,estimated 

at $6 billion in 1980, $8.2 billion in 181, and 

Egypt, and to a lesser extent Algeria, on the 
other hand, have much more limited financial 
reserves. Egypt is in a more favorable posi-
tion than most developing countries in that 
it not only has some petroleum for export, but 
also earns considerable foreign exchange from 
remittances to workers from foreign countries 
and companies. The bulk of Egyptian foreign 
exchange revenues has come not only from pe-
troleum exports, but from three main services 
largely connected with petroleum: workers' re-
mittances, tourism, and Suez Canal tolls. 3 But 
at least for the past decade, Egypt faced seri-
ous balance of payments and debt repayments 
problems. In 1981, therefore, Egypt's current 
account balance was a negative $2.1 billion 
(U.S.), as opposed to a positive $45.1 billion 

"See Ragaei EI-Mallakh, "U.S. Economic Ties With the Arab 
Statesof the Gulf and Egypt," The MiddleEastin the 1980's: 
P-oblems and Prospects(Washington. D.C.: The Middle East 
Institute, 1983), pp. 17-32. For estimates of total foreign assets, 
see George T..Abed, "Arab Financial Resources: An Analysis 
and Critique of Development Policies," in Arab Resources, 
Ibrahim Ibrahim (ed.) (Washington, D.C.: Center for Contem-
porary Arab Studies, 1983), pp. 43-70. 

""Kuwait Economic Trends," American Embassy, Kuwait, 
October 1982, p. 3. Figures for 1982 were preliminary estimates. 
Investment income for Saudi Arabia was estimated at 35 bil-
lion Saudi riyals in 1982-83 (or about $10.2 billion at a 1982exchange rate of 3.44 Sadi riyals = $1 U.S.). See ibid., p. 21.

x"In 1981, exports of petroleum and petroleum products corn-

prised a total of 2820 million Egytian pounds (L.E.), out of a 
total export revenue of 4,040 million pounds; cotton, the sec-
ond largest Egyptian export, brought a total of only 310 mil
lion L.E. in export revenue. And out of a total of 4,920 million 
Egyptian pounds in services receipts, approximately 590 were 
from tourism, 888 from Suez canal revenues and an estimated 
2,200 million from workers remittances. "Economic Trends Re
port: Egypt," op. cit., p. 1. (At the end of 19811 Egyptian pound 
= $1.23 U.S.) 

for Saudi Arabia. Gross international reserves 
for Egypt were only about $1.6 billion, as op
posed to Saudi Arabia's $34.0 billion (see table 
4). Indeed, Egypt's external public debt reg
istered over $13 billion (U.S.), or more than 
half of its gross national product (GNP). 
Egypt's financial position has been supported 
by foreign aid, especially from the United 
States, with economic assistance in fiscal year 
1981 reaching over $1 billion. 
Algeria's financial resources are also more
 

limited than those of the Gulf States. Butwhile Algeria's external public debt is even 

higher than Egypt's, natural gas reserves have 
tended to mitigate reservations about Alger
ia's high foreign debt and the ability to repay 
it; Algeria has therefore been able to borrow 
more freely. In the mid-1970's, Algeria num
bered among the world's most heavily in
debted less developed countries (LDCs), both 
in absolute terms and on a per-capita basis. 
By 1981 Algeria's total estimated disbursed 
external debt was $17.5 billion, and the debt 
service was estimated at 25 percent of im
ports. But the easier access to foreign capital 
which Algeria has enjoyed relative to Egypt 
has allowed the Algerian Government to ex
pand its investments and increase its volume 
of technology trade. Thus, while Algeria's ex
ternal public debt in 1981 was even slightly 
higher than Egypt's (table 4), this represented 
a smaller proportion of Algeria's GNP, and Al
geria's international reserves remained signif
icantly higher than Egypt's. Limited capital 

availability, however, still remains a serious
 
problem for Algeria. 

Iraq and Iran represent a middle position.
Both Iraq and Iran were important petroleum 

exporters before the outbreak of war, but since 
then their financial positions have changed
dramatically. As the world's fourth largest 
producer and second largest exporter of petro
leum in the rind-1970's, Iran's revenues from 
petroleum exports grew from $155 million in 

1956 to a peak of $23.6 billion in 1977. Large
oil revenues have also dominated Iraq's 
sources of foreign exchange since the early 

1950'sand have largely determined the level
 
of imports.The Iran-Iraq War,however, has
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greatly eroded the generally favorable finan-
cial position of both countries. As income from 
sales dropped with export interruption andfalling prices, and as expenditures for war-
related consumption dramatically increased,
the estimated $35 billion in Iraq's foreign cur-
rency reserve were drawn down. Capital avail-ability in Iraq has become severely limited and 
Iraq has turned to external loans and grants.Iran, too, has encountered financial con-stranto,thas wrenkonefore f areo-straints that were unknown before the revolu-
tion and the outbreak of war with Iraq. Iranwas able to export more oil than Iraq during
the 1982-84 period, whlle Iraq reportedly
thed 982-84ieriodble Ira q re yreceived considerable Arab aid, 

Prospects for financial resource availability
in the Middle East are difficult to assess. Because of their reliance on exports of oil and ex-
ternal sources of income (e.g., remittances andforeign aid in the case of Egypt), Middle East-
ern countries will remain sensitive to their in-
ternational environment, including changes in
the oil market and regional politics. Most pro-
jections suggest that the oil-exporting coun-
tries will probably have to adapt to a lower
level of income growth in the coming years
than in the decade of the 1970's. Opinions dif-
fer mainly as to just how much adaptation this 

One view suggests that if oil prices do not
rise dramatically, financial constraints may
become an important issue, even in the capital-
rich states. Along these lines, one estimate
projects that the price of oil, which declined 
in 1983, will rise moderately after 1984.'1 
These projections portend only a partial recov-
ery in revenues in the following few years of
the 1980's. In real terms, this report suggests
that by 1986, nominal government oil reve-

-- ;4See-rexample, Joseph C. Story and Vahan Zanoyan, "Eco-
non'ic Outlook for the Middle EasL and North Africa," Middle 
East Economic Digest, June 3, !983, pp. 39-41."According to Storey and Zanoyan, by 1985, Kuwait, alongwith some of the other smaller Gulf States is projected to beproducing either at almost full capacity or at the production
ceilings they had before the oil glut began. Saudi Arabian output is projected to grow at a more moderate rate at an average4.9 b/d in 1983, 6.15 million b/d in 1984 ,nd to remain between7.2 million to 7.8 million b/d in subsequent years, ibid., pp. 38-39. 

nues will be about 94 percent, and their pur
chasing power only about 74 percent, of 1981 
levels. 

On the other hand, other observers have 
n the theast othe r s ates , 

noted that at least for the capital-rich states, 
even if revenues decline substantially in thecoming years, this will not necessarily lead to 
more severe capital constraints in the oil-richnations. This is attributed to these countries'limited absorptive capacity, and the flexibilityand diversity of capital-rich states in theirsources of cnpI t-h es obsersources of revenue.'6 Indeed, these observers 
note, despite budgetary cutbacks in certainsectors, the total 1984 Saudi budget waslarger than that for 1982. These issues are dis
cussed in chapter 14. 

ECONOMIC STRUCTURE 

The countries of the Middle East can be di
vided between the traditionally agricultural
and the overwhelmingly oil-based economies. 
Despite some diversification during the 
1970's, this division still holds. 

Figure 8 illustrates this dualism in economic
 
structures in the Middle East, with Egypt at
 
one extreme, and the oil-based economies,

mainly Saudi Arabia and Kuwait, at the other.


Prior to the 1970's, few of the countriesunder review had a well developed industrial 
or manufacturing base, although their levels
of industrial production differed. In Saudi
Arabia in 1973, for example, there were four
refineries, a fertilizer plant, and a small oper
ation for producing iron and steel products for
the building industry.IISaudi Arabia had vir
tually no experience with industrialization,
aside from that which the Arabian American 
Oil Company (ARAMCO) had fostered, and 
data suggest that under 5 percent of the
employed population was engaged in manufacturing activities in the mrid-1960's. Iran was 
at the other end of the scale. With a larger, 
more skilled population and initial discoveriesof oil more than 30 years earlier than in SaudiArabia, Iran's industrial development was at 

"See, for example, El-Malakh, op. cit.
 
"See, for example, Turner and Bedore, op. cit., p. 4.
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Figure 8.-Percent of GDP From Agriculture 
Compared to GDP Per Capita, 1977 
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a more advanced stage. Nonetheless, until the 
1970's, industry was poorly developed in most 
of the countries under review, 

During the 1970's, growth in revenues stim-
ulated changes in economic growth and struc-
ture. In the countries under review, GDP grew 
rapidly throughout the 1970's, even in those 
countries with smaller petroleum reserves. The 
growth rate of GDP in Egypt prior to 1974 

was a relatively poor 1 to 3 percent. Between 
1975 and 1977, however, it averaged around 

13 percent, before declining to an average of 
8 to 10 percent annually through mid-1981. 
These high rates of growth greatly offset pop
ulation growth rates, and per-capita income 
also rose rapidly. In Algeria per-capita income 
in 1976 was estimated as between $780 and$1,000, lower than that of the larger oil pro

ducers but substantially higher than that of 
neighboring countries such as Morocco and 
Tunisia. 

Table 5 illustrates the changes in the sec
toral structure of GDP in selected Middle 
Eastern countries. The Middle East has beencharacterized by an almost uniform decline in 

the contribution of agriculture to GDP and 
continued importance of hydrocarbons to the 
growth of the GDP. One of the largest declines 

in agriculture occurred in Iran, where agricul
ture's contribution to the GDP declined from 
29 to 9 percent between 1960 and 1977. Be
tween 1960 and 1981, agriculture's contribu

tion to the GDP declined from 30 to 21 per
cent in Egypt and 17 to 7 percent in Iraq; in 
Algeria, agriculture's contribution to the GDP 
was reportedly around 6 percent in 1981. 

At the same time, the proportion of the hy
drocarbon sector in the GDP grew rapidly in 
the more agricultural countries, and remained 
high in the oil-rich countries. The proportion 
of hydrocarbons in Algeria's GDP grew from 
about 15 percent in the late 1960's to about 

Table 5.-Distribution of GDP by Sector, 1981 

GDP Agriculture Industry Manufacturing Services 
($ billion) (%) (%) (%) (%) 

Kuwait ..................... 24.3 (.) 71 4 29 
Saudi Arabiaa ............... 115.4 1 78 4 20 
Iranc 
Iraqb 

...................... 

...................... 
(69.2) 
30.7 

(9) 
8 

(54) 
73 

(12) 
6 

(37) 
19 

Algeria .................... 41.8 6 55 11 39 
Egypt ...................... 23.1 21 38 32 41 
Developing country averages 
Middle-income economies ... NA 14 38 22 48 
Low-income economies ...... NA 37 34 16 29 
NA - not available. 
aData for 1980.
 
b 1 979 , World Development Report, 1981, p. 139.
 
CData for '977, in parentheses, from World Bank.
 

Note: Manufacturing is a part of the industrial sector. 

SOURCE. The World Bank, World Development Report, 1983 (New York: Oxford University Press, 1983), pp. 152-3. 
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30 percent in 1979. In Egypt, from a negligi-
ble contribution to GDP of 1 to 2 percent at 
the beginning of the decade, the petroleum sec-
tor grew to over 13 percent of the GDP in 
1979, 22 percent in 1980, and 20 percent in 
1981.18 Today, in the oil-rich countries of Saudi 
Arabia and Kuwait, GDP is still heavily oil-
centered. Egypt remain~s on the other end of 
the scale, with a nonoil GDP still at a rela-
tively high 80 percent of the total GDP. Iran, 
Iraq, and Algeria again fall in between. 

Declines in agriculture have not been accom-
panied by a rise of manufacturing with like 
strength. Especially for the heavily oil-cen
tered economies, manufacturing remains a 
very small contributor to GDP, registering
only about 4 percent of GDP in 1981. In Iran 
and Algeria, the proportion of manufacturing
has been somewhat higher (about 11 percent),
but still below the average for both low- and 
middle-income countries worldwide. Instead, 
the oil-rich countries of the Middle East have 
been highly service-oriented: the ratio of serv-
ices to manufacturing output is 2.5 to 3.5 
times bigher in Saudi Arabia and Kuwait than 
the average for low- and middle-income coun-
tries worldwide; and while somewhat lower in 
Iran, Algeria, and Iraq, it is well above the 
world average. In Egypt, on the other hand,
manufacturing contributed 32 percent to GDP 
in 1981, and the ratio of services to manufac-
turing output was well below the world 

average. 


"Figures for Algeria taken from U.S. Department of Com-
me:ce, ForeignEconomic Trends and Their Implications for
the United States:Algeria, July 1981, p. 2. Figures for Egypt,
from U.S. Department of Commerce, ForeignEconomicTrends 
and TheirImplicationsfor the UnitedStates: Egypt, May 1982,p. 10. Figures for oil and nonoil GDP for the remaining coun-
tries in OTA's study vary widely. One of the more conservative
estimates suggests that in 1980, petroleum accounted for about 
70 percent of the total GDP in Saudi Arabia, 59 percent in Kuwait, 52 percent in Iraq, and about 22 percent in Iran, although
other estimates suggest the proportion may be much higher. 
These estimates are computed from Wharton Econometric As-
sociates, Middle EastEconomic Outlook, vol. 3, No. I (Washington, D.C., April 1983), computer printout appendixes to each 
country section. 

There are also striking differences between 
the oil-rich states and the middle-income oil 
exporters in volume of exports. The export
share of GDP is highest in the oil-rich states, 
reaching as high as 74, 72, and 63 percent in 
the UAE, Kuwait, and Saudi Arabia, respec
tively. Two Middle Eastern countries stand 
out in this context, Algeria (33 percent) and 
Jordan (51 percent). These data indicate diver
sification in Algeria's economy but in the case 
of Jordan the important fact not revealed in 
the data is substantial exports despite the 
absence of oil. 

IMPLICATIONS FOR 
TECHNOLOGY TRANSFER 

This context provides both opportunities 
and constraints for technology transfer. On 
the one hand, the oil-rich countries have sub
stantial revenues, on a scale rarely found in 
ther rvns, on a enrmou in 

other LDCs, allowing for enormous purchas
ing power for imports of advanced technology.

Especially for the oil-rich countries, how
ever, the heavy reliance on petroleum for both 
revenue and economic growth also imposes
constraints on technology transfer. The price
of oil has been subject to unpredictable fluc
tuations so large as to have strong effects on 
Middle Eastern economies. With continuing
uncertainty surrounding the price of oil, cap
ital constraints could morebecome severe,
 
even for the oil-rich countries.
 

Another implication for technology transfer 
stems from economic structure. Oil-centered 
economies such as the Gulf States aim to de
velop other economic sectors, but may faceconstraints in such diversification due to limitations in other natural resources. The oil-rich 
countries, facing uncertainty in the magnitude
of future earnings, must work to increase productivity in their economies and to expand 
manufacturing. In contrast, countries such asEgypt less well endowed with petroleum have 
a somewhat more diversified resource and eco

nomic base but face severe financial con
straints. 
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MANPOWER 

Technology absorption requires not only fi-
nancial resources, but also a skilled scientific 
and technical manpower base. Most Middle 
Eastern countries face shortages of manpower 
skilled in scientific and technical areas. This 
is especially the case for the oil-rich countries, 
while Egypt is among the countries best en-
dowed with large and skilled population re-
sources. The following section assesses the 
manpower resources of the countries under re-
view, the role migration has played in address-
ing imbalances among them, and the contextfrthi siuatonproidetchnlog tans . r. 
this situation provides for technology transfer. 

LABOR FORCE 

As illustrated in map 3 and table 6, differ-
ences in total population among the countries 
under review are substantial. Estimates of 
total population in 1981 ranged from 1.5 mil-
lion for Kuwait and approximately 7 million 
to 9.5 million for Saudi Arabia, to populations 
of close to 40 million in Egypt and Iran. Be-
cause of differences in land size and terrain, 
population density varies considerably. 
Egypt's territory, less than half the size of 
Saudi Arabia, hosts a population upwards of 
five times that of Saudi Arabia. And since 
Egypt's population is heavily concentrated in 
approximately 5 percent of its total territory, 
the disparity in population density is even 
greater.'" 

The size of the labor force also varies greatly 
in the six countries under review. Approxi-
mately one-half the total population of these 
countries in 1979 was of working age (15 to 
64 years old); in Egypt, the proportion was 

' Estimates of the total population of Saudi Arabia vary 

widely from 7 million to 9.5 million people, for 1980. A plausi
ble midrange estimate is 7.7 million. Between 1970-77, most 
of the countries under review had population growth rates of 
between 3.1 and 4.0 percent per year. Egypt, with an annual 
population growth rate of 2.1 percent, was the exception on the 
low end, as was Kuwait, at 6.0 per,iiLt per year, on the high 
end. Indeed, 98 percent of Egypt's population lives in the Nile 
Valley, where population dens'cy may reach as high as 2,300 
persons per square mile. Sa' J. S. Birks and C. Sinclair, Arab 
Manpower: The Crisesof -,'.velopment (London: Croom Helm, 
1980), p. 215. 

slightly higher, 57 percent. The size of the la
bor force is estimated to range from about 1.8 
million people in Saudi Arabia to over 10 mil
lion people in Egypt. 

Especially during the past decade, all of the 
Middle Eastern countries under review have 
seen rapid growth and structural diversifica
tion of the labor force; yet today, all are expe
riencing shortages of skilled professional and 
technical manpower necessary to meet the de
mands associated with rapid economic devel
opment and technology transfer from abroad. 
Matching changes in economic structure dis
cussed earlier, the proportion of the labor force 

engaged in agriculture has declined over the 
past two decades. 0 This decline in agriculture, 
moreover, has been matched by a growth in 
the proportion of the labor forces employed in 
manufacturing, construction, services, and in
dustry, and in the number of managerial and 
administrative personnel, profcsional and 
technical workers, and industrial production 
workers. Nonetheless, throughout the Middle 
East, agriculture and pastoralism are still the 
main employers of the population, while pro
fessional and technical workers comprise but 
a small share of the total work force in these 
countries. (See fig. 9.) 

In general, there is a sharp division between 
the traditionally labor-importing and labor-ex
porting countries. Saudi Arabia and Kuwait 

have indigenous populations and labor forces 
that are relatively small, less technically 
skilled, and heavily concentrated in the serv
ice sectors. On the other end of the scale are 
the labor-exporting countries such as Egypt, 
with larger populations and a more skilled and 
diversified manpower base, but which have experienced high underemployment and unem

ployment rates. 

20See The World Bank, WorldDevelopment Report 1983 (New 
York: Oxford University Press, 1983), pp. 188-189, 147. As il
lustrated in fig. 9, the agricultural labor force decline may have 
been even greater, as indicated by the International Labour 
Organization, which reported an even lower proportion of the 
labor force in agriculture in 1977. 
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Table 6.-Basic Indicators, Selected Middle East Countries, 1981 

Population Average annual Adult Urban population 
(millions) Area population growth literacya as percent of total 
(mid-1981) (1,000 km) (1970-81) (%,1980) population (1981) 

Saudi Arabia ................... 9.3 b 2,150 4.5 25 68
 
Kuwait ........................ 1.5 18 6.3 60 89
 
Iran ........................... 40.1 1,648 3.1 50 51
 
Iraq ........................... 13.5 435 3.4 NA 72
 
Algeria ........................ 19.6 2,382 3.3 35 44
 
Egypt ......................... 43.3 1,001 2.5 44 44
 
Average middle-income
 

economies ................... NA NA 2.4 65 45
 
NA - not available. 
aAdult literacy represents the percentage of persons aged 15 and over who can read and write. Data for Iran, Algeria, and Egypt are foryears other than 1980 but not 

more than 2 years distant from the other estimates. 
bAs illustrated in the text of this report, this is among the higher estimates for the total population of Saudi Arabia, which range between about 7 million and 9.5 million. 

The estimale here is used to retain consistency of sources. 

SOURCE: The World Bank, World Development Report, 1983 (New York: Oxford University Press, 1983), pp. 148-9, 184-5, 190.1. 

Figure 9.-Structure of Economically Active Population in Selected Middle East Countries, (in percent) 
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Many occupational categories are important
for technology transfer, among them trained 
scientists and engineers. Their contribution as 
managers of projects, in particular, is impor-
tant. Table 7 shows the number of trained 
scientists and engineers in these countries in 
the 1970s. Egypt and Kuwait are at opposite
ends of the scale, although scientists and en-
gineers comprise a relatively high proportion
of Kuwait's total labor force. 

Expansion in education suggests that the 
availability of scientists and engineers will im-
prove, but that disparities among countries 
may remain wide. In all of the countries underreview, educational enrollments have grownrapidly compared to those of other middle-
income countries. Between 1960 and 1980, as 
table 8 shows, the proportion of the age group
enrolled in secondary school more than 
doubled-and in some cases more than tripled. 

By 1980, it had reached as high as 75 percent 
in Kuwait, 57 percent in Iraq, and 52 percent
in Egypt, compared to the average weighted
growth for middle-income countries in general 
of 39 percent. Educational training has been
extensive in Egypt, while in the labor-short 
countries under review, the numbers and per-
cents of school enrollments are still low. In 
1980, 15 percent of Egypt's population aged
20 to 24 was enrolled in higher educational 
establishments, as opposed to half that 
amount in Saudi Arabia. Generally speaking,
the availability of indigenous scientific and 
technical manpower can be expected to in-
crease as a result of these efforts, 

Today the disparity among countries is,
however, especially pronounced in the voca-

Table 7.-Number of Trained Scientists 

aEstimated; data for Iraq Include 

and Engineers, 1970's 

Country Total 
Kuwait (1975) ............................ 
Algeria .................................. 
Egypt (1973) ............................. 
Saudi Arabia (1974) .......................Iran (1974) ............................... 
Iraq (1972) ............................... 

27,246 
NA 

593,254 
33,376a

161,183 
43,645a 

persons in government Institutions only. 

Note: Current data are not available. 


SOURCE: UNESCO, Statistical Yearbook, t981 (London: Computaprint, Ltd., 1981), 

pp. V. 23.5. 


tional and technical fields. In Egypt, almost 
one-fifth of all students enrolled in secondary 
or higher level schools in 1976-77 were in vo
cational and technical schools. The proportion 
was considerably lower than this in all of the 
other countries under review, especially in Al
geria. While some of this difference may be ac
counted for by the different structure of tech
nical training in the countries under review 
(see ch. 11), these data indicate shortfalls from 
country plans and perceived requirements. In 
Algeria, the National Development Plan an
ticipated a need for 80,000 highly skilled and 
180,000 medium-skilled personnel by 1984;50,000 people of the latter group were to bein technical, scientific, and production areas. 
In 1978, however, less than 2,000 degrees were 
awarded in Algeria in scientific and technologi
cal fields; as of 1980, higher educational enroll
ment was 67,000 students, but only 27 percent 

were in the scientific and technical fields. 

FOREIGN MANPOWER 

The disparities in the size and quality of 
manpower resources have led to high levels of 
migration in the Middle East, both within the 
region itself and from without. This migration

of labor is a relatively recent phenomenon. Un
til the early 1970's, the Islamic Middle East
 
was conventionally viewed as a closed labor
 
market, with little inflow or outflow of popula
tion. The oil price increases of 1973, however,
 
led to an exploding demand for labor in the
 
newly rich oil-exporting countries. Wages in
creased, employment opportunities grew, and

labor from other countries responded ration
ally-i.e., by moving from low-wage areas to
those of higher wages. Once a relatively contained region with little migratory movement 

of labor (aside from the migration of workers 
from Algeria to France and the resettling of many W est Europeans in Israel), the Middle 
East became a region of dynamic and massive 
labor migration. The migration involved both
skilled and unskilled labor, and entailed movement both among the Middle Eastern coun
tries and from almost all other of thewrl d regionsworld. 



Table 8.-Educational Enrollments in Selected Middle Eastern Countries 

Number enrolled in 
higher educational Number enrolled in 

Number enrolled in Number enrolled in establishmers, as vocational and 
primary school, as secondary school, as percent of population technical schools, 

percent of age groupa percent of age groupb aged 20 to 24 	 1977-78 

As percent of 
students 

enrolled in 
secondary

Total levels or 
1960 1980 1960 1980 1960 1980 number abovec =-

Kuwait .................. 117 96 37 75 NA 
 12 2,084 4.6 
Algeria .................. 46 95 8 33 (.) 5 11,798 1.6
Egypt ................... 66 76 16 52 
 5 15 40 3 ,5 4 1d 1 8 .0d 
Saudi Arabia ............. 12 64 2 30 (.) 7 5,169 5.9
 
Iran .................... 41 101 12 44 
 1 5 NA NA 
Iraq .................... 65 116 19 
 57 2 9 28 ,3 65 d 4.7 
Average, middle-income i" 

economies, 1960-80 ..... 75 100 14 39 3 11 NA NA 
aPrimarj school age is generally considered to be 6 to 11 years old, but may varyby country. Insome countries,enrollment ratios may exceed 100 percent,owing to some pupilsbeing above or below the Sb 
official primary school age. ym 

bSecondary school age is generally considered to be 12 to 17 years old. a)
c"Secondary levels or above" includes preparatory schools following primary certification, secondary schools, and all higher institutions. 0 
d1976-77. 
NA = not available. ""
 

SOURCES: 	Cols. 1-6: The World Bank, World Development Report, 1983 (New York: Oxford University Press, 1983), pp. 196-197. 
Cols. 7-8: Paul Shaw, Mobilizing Human Resources in Arab World (London: Kegan Paul International, 1983), p. 169. 
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During the 19 70's, therefore, the pattern oflabor movement in the Middle East became
highly complex, affecting employment in alleconomic sectors. Algeria continued to exportunskilled labor mainly to France while import-
ing skilled labor from other countries in theMiddle East. The oil-rich countries became im-porters of all skills in greater numbers, while
Egypt became a major exporter of all skills."The Sudan and the Yemens continued to ex-
port unskilled labor. And some countries, such as Iraq, began to both import and export la-bor simultaneously. 

As the demand for manpower rose, the num-bers of migrants in the Middle East grew, sothat by the mid-1970's, one-fourth of North
Yemen's labor force and almost one-third ofJordan's was employed in other countries of
the Arab world,2" while close to three-fourths
of Kuwait's labor force was comprised of for-eign personnel. Table 9 illustrates one set of 
estimates of the magnitude of migrant work-ers in the Arab world in 1980. According tothese data, the number of Egyptians workingin other parts of the Arab world grew to al-most 750,000 in 1980. Beginning in 1976,
Asian labor-Pakistanis, Indians, Bangla-
deshis, Koreans, Baluchis, and others, or peo-ple from countries which traditionally had lit-
tle contact with Arab economies-began tomigrate to the Middle East as well. The num-ber of Pakistanis and Indians working in theMiddle East grew to more than 650,000 in1980.23 At the same time, the influx of person-nel from Western countries also increased,

mainly to work in highly skilled professional

and technical positions, 

2"For a discussion of the development of engineering skillsin particular in Egypt, and problems of utilizing skills most
closely associated with technology transfer and industrial de-
velopment, see Clement Henry Moore, Images of Development:
EgyptianEngineersin Search of Industry (Cambridge, Mass.:MIT Press, 1980).erinIahabenuaalbesceter
22Nazli Choucri, Migrationin the Middle East: Transforma.tions,PoliciesandProcesses,Technology Adaptation Program,Massachusetts 

1983, p. 3-4. 
Institute of Technology, Cambridge, Mas.., 

"According to another estimate, the number of Pakistanisalone working in the Middle East grew from less than 200,000in 1975 to almost 1.25 million in 1979. See ibid., pp.3-10, 3-11. 

Table 10 illustrates the sectoral distribution
of foreign workers for two of the largest laborimporting countries in the Middle East, SaudiArabia, and Kuwait as of the mid-1970s. BothSaudi Arabia and Kuwait have been paricu
larly dependent on foreign workers in their
manufacturing, construction, and commercesectors. In Kuwait, the construction sector is
nearly completely (95 percent) dominated byforeign workers, with about 90 percent of themanufacturing sector being comprised of foreigners as well. According to one estimate,Egyptians and Turks make up between 20 and 
25 percent of Iraq's work force, a significant
proportion of whom are in agriculture, serv
ices, and construction. In many Middle East
ern labor-importing countries, Asian labor
mainly Korean, Indian, and Paldstani-has 
dominated much of the construction sector,
while Egyptian labor has dominated manufac
turing and such services as education and
medicine. 

Foreign workers are generally concentrated
in either the technical occupations or in thelowest skilled, manual occupations, while indigenous personnel are concentrated in either
the managerial positions (often with foreign
assistants or deputies) or in the service occupations outside of the production process. Table
11 illustrates the occupational distribution ofthe labor force in Kuwait. In Kuwait, Egyptians and Jordanians make up large percent
ages of the professional and technical work
ers. Kuwaitis make up a larger share of themanagerial and clerical workers, with Jorda
nians being the major foreign group fillingthese jobs. In the second half of the 1970'sSaudi Arabia likewise grew increasingly reli
ant on foreign labor in the managerial, professional and particularly the technical occupational groups. 

Information on the number of migrant work
ers in Iran has been unavailable since the Iranian revolution. While there may have beenupwards of 1 iaillion foreign workers in Iranin17,teeisltl'esn 

obleetain 1977, there is little reason to believe thatmore than a fraction of these workers remains.Prerevolution patterns were that the unskilled 
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Table 9.-Migrant Workers in "'e Arab World by Country of Origin and Employment, 1980 

Country of employment 
Saudi United Arab Jordan (YAR)

Country of origin Arabia Libya Emirates Kuwait Qatar Bahrain (East Bank) Oman Yemen Iraq Total 
Egypt ............................ 155,000 250,000 18,000 85,000 6,000 3,000 69,000 4,000 4,000 150,000 744,000
Yemen (YAR) ...................... 325,000 - 5,000 3,000 2,000 1,000 
 - - - - 336,000
Jordan/Palestine ................... 140,000 15,000 19,000 54,000 8,000 2,000 - 2,000 2,000 
 10,000 252,000
Yemen (PDRY).................... 65,000 - 7,000 10,000 2,000 
 1,000 - - - - 85,000
Syria ............................. 25,000 15,000 6,000 35,000 1,000 - - - 1,000 
 5,000 88,000
Lebanon .......................... 33,000 6,000 7,000 
 8,000 1,000 - - 1,000 1,000 5,000 62,000
Sudan ............................ 56,000 33,000 2,000 6,000 1,000 1,000 - 2,000 
 1,000 - 90,000
Maghreb .......................... 1,000 65,000  - - - - - 66,000
Oman ............................ 10,000 - 19,000 2,000 2,000 1,000 - - -  34,000
Iraq .............................. 3,000 - 1,000 40,000 - - -  - - 44,000
Somalia .......................... 8,000 5,000 5,000 1,000  - - - - - 20,000
 

All Arab ........................ 821,000 377,000 89,000 244,000 23,000 9,000 69,000 
 9,000 10,000 170,000 1,821,000 
Pakistan .......................... 30,000 64,000 137,000 34,000 21,000 26,000 4,000 31,000 3,000 8,000 359,000 
India ............................. 29,000 26,000 110,000 45,000 12,000 12,000 - 81,000 2,000 2,000 319,000 
Other Asiar ....................... 94,000 27,000 21,000 10,000 5,000 11,000 1,000 13,000 - 4,000 186,000 

All Asian ....................... 153,000 118,000 268,000 89,000 38,000 49,000 5,000 125,000 5,000 14,000 864,000 
OECD and Eastern Europe .......... 30,000 15,000 12,000 5,000 1,000 6,000 2,000 5,000 1,000 3,000 80,000
Africa and other ................... 6,000 10,000 1,000 1,000 1,000 1,000 
 - 1,000 1,000 3,000 25,000
Turkey ........................... 2,000 26,000 - 1,000  - - - 2,000 31,000 C)
Iran .............................. 11,000 41,000 39,000 18,000 3,000 .... 
 112,000 0 

Grand total ....................... 1,023,000 546,000 411,000 379,000 81,000 68,000 76,000 140,000 17,000 192,000 2,933,000 
SOURCE: J. S.Burks, I. Serageldin, C. A. Sinclair, and J. A. Socknat, "Who is Migrating Where? An Overview of International Labor Migration in the Arab World, paper prepared forthe World Bank, June 1981, p. 20. 
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Table 10.-Employment by Nationality and Economic Sector, Saudi Arabia and Kuwait, 1975 
Nationals as percentTotal employment Percent distribution Distribution ofof total of nationals nonnationalsSaudiSector SaudiArabia Kuwait SaudiArabia Kuwait SaudiArabia KuwaitAgriculture ............................. Arabia Kuwait
585,550 7,514Mining.................................27,000 90.6 53.1 51.7 4.6
4,859 57.0 36.6 7.1 1.7

Construction................6....2.... 1.5
Manufacturing ........................... 2.0 1.5
115,900 24,467 18.6 1.5 . 2.1 2.61.5U t rutiesa ............................ 
 239,300 32,256................................ 15.0 5.5 0.7
20,350 7,271 2.0 1.7Trade ................................... 35.4 14.4
Transport and communications ............ 192,100 28.0 3.5 2.3
103,800 39,559 26.315,685 31.5 16.0 25
70.2 5.929.2 7.1 7.3 17.0 15.7Community and personal servicesb ......... 5.2 4.0
455,150 166,802 5.354.1 38.6Not defined ............................ 24.0 73.9 27.0 48.5
60,650 2 59.1 -Total ............................... 3.5 - 3.2 1,799,800 298,515 57.0 29.2 100c 100 c 100c 100aElectricity, gas, and water. 
bIncludes financing.
CNumbers may not equal 100 due to rourding. 
SOURCE: Computed from J. S. Birks and Clive Sinclair, Arab Manpower The Crisis of Development (Lcndon: Croom Helm, 1980), 
 pp. 45, 108.
 

Table 11.-Employment by Nationality and Occupational Groups, Kuwait, 1975
 
Professional Clerical andtechnical Productionrelated Sales Service Agriculturalworkers Managers workers workers 

and related Total
Total. .......................... workers workers
41,836 2,854 workers work forceKuwaiti......................... 38,018 24,093 78,300 7,702
9,739 1,045 17,853 6,185 

105,608 298,415aNon-Kuwaiti ..................... 32,900 3,897
32,097 1,809 20,165 15,348 86,97117,908 45,400Of which other Arabs ............. 27,147 3,805 90,260
1,286 211,44416,043Of which Egyptians .............. 12,282 28,576 3,244
Of which Jordanians and8,34 11,061 241 2,359 58,140 146,718740 8,338 436 14,383 37,558Palistinians ................... 61 ,833 5 8
12,052 562 8,327 3,795Iranians......................... 4,086 893
246 17,93823 47,653Pakistanis ...................... 384 3,394 4,308 464
730 20,11468 28,933762
Indians ......................... 380 1,781 61
2,602 177 2,672 1,729 
7,256 11,038Other Asians..................... 10,546 9
194 3,74041 21,475United Kingdom ................. 53 43 76 586 82 133 733 1,140
France ......................... 29 40
48 2 88
16 960
Other Europeans ................. 12 1 3 2 13
336 
 64 95
8
Americensb ..................... 

57 24 11 128
176 638
45 
 25 

includes four persons in the category "not 

7 1 1
aTotal 15 
 270
stated." 
blncludes "USA" and "other Americans." 

Z"
 

2_ 
C"
 

SOURCE: Calculated from Kuwait Ministry of Planning, Annual Statistical Abstract, 1981, 
 Edition XVIII (Kuwait: Central Statistical Office, 1981), pp. 108-114. 
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workers came from Afghanistan, while the "technician" category and in the professional 
skilled workers came from the Far East. and technical occupations. 

For many of the labor-exporting countries, 	 It is difficult to predict whether increased 
on the other hand, large-scale out-migration 	 educatior and training at home will be suffi
of technical and profescicnal manpower has 	 .ent to meet these demands, and to what ex
led to shortages in these skills at home. Due 	 tent demand will have to be met with foreign 
to out-migration of skilled personnel, Egypt, 	 manpower. But for the labor-importing coun
traditionally a "labor surplus" country, has 	 tries, most projections indicate that the de
experienced labor shortages in many of the 	 manci in the technical and professional sectors 
skilled occupations, such as administrators, 	 may be met largely by foreign workers. The 
teachers, and clerks, of which Egypt continues 	 same World Bank study estimated that by 
to be a major s:'pplier to other Arab coun-	 1985, between two-thirds and three-fourths of 
tries.24 Algeria today exports over 15 percent 	 the inanpower requirements of the oil-rich na
of its labcr force. The bulk of Algerjar mi-	 tions, in four out of the top five occupational 
grants go t Europe, particularly to France, 	 levels will be filled by foreigners. 6 
where (Ies . migrants work mainly as laborersand s'vesk ih works pmarily in thres The impacts of the recent decline in oil priceson migration, however, remain to be seen. Ifheavy industries and construction. economic growth rates remain high, labor re-

Projections concerning migrationary move- quirements will grow as well. But if further 
ments and chalges in Middle Eastern labor retrenchment in economic activity should oc
resources are uncertain. With the decline in oil cur, the need for foreign labor will decline. 
prices and shifts in development plans and pol- Large layoffs of foreign workers in Saudi Ara
icies (discussed in ch. 11), some observers have bia's petroleum industry, especially in the 
already noted an apparent stabilization, if not Eastern province, for example, and Kuwait's 
decline, in the magnitude of migTation to and decision in 1983 to send many Asian workers 
within the Middle East. I-aq is one of the only home are cases in point.27 But there is no way 
exceptions: owing to the drain on its labor of judging now whether a large-scale exodus 
force caused by the war with Iran, Egyptians of other types of foreign labor will occur. 
and other foreigners have been recruited to 
move there in greater numbers. IMPLICATIONS FOR 

Labor issues in the 1980's will be determined TECHNOLOGY TRANSFER 
not only by magnitude of demand, but by its Implications of the manpower situation for
structure and composition. A World Bank Ipiain ftemnoe iuto oth 
study predicted thatthe labor-importing countries, for example, it 

thatcture copoiltions' mBan- technology transfer are difficult to assess. For 
power requirements will rise sharply in the is unclear at what point the dependence on for
next few years especially in manufacturing. 5 i lar at a po bled e ign wor-
This study, carried out in the late 1970's, esti- eign labor becomes a problem. Foreign workmated that demand will be greatest in the 	 ers can provide enormous economic benefits 

for recipient countries, aiding technology 
transfer by filling jobs for which the appropri2 Emigration of workers, for example, has allegedly created ate skills canrot be found among indigenous

bottlenecks in Egypt particularly in the construction and pe
troleum sectors. See, for example, Saad Eddin Ibrahim, "Oil, personnel. But if one aim of technology trans-
Migration and the New Arab Social Order," Rich and Poor 
States in the MiddleEast Malcolm H. Kerr and El Sayed Yassin 
(eds.) (Boulder, Colo.: Westview Press, 1982), pp. 38-44. 'Professional and technical personnel, other professional per2 See Ismail Serageldin and James Socknat, "Migration and sonnel, technicians, and skilled office and manual personnel re-
Manpower Needs in the Middle East and No. h Africa, 1975- quirements were expected to be filled largely by foreigners; only
85." Financeand Development, vol. 17, No. 4, December 1980, "other subprofessional" occupations were projected to be 
pp. 35-36. Note, however, that the study was carried out prior staffed largely with nationals. See ibid., p. 35.
fn thp ±eriod of lower oil exports in the early 1980's when many 2 See, for example, "Kingdom Restricts Foreign Work Force," 
toreign workers were sent home from the Gulf States. Middle East, vol. 2, No. 4, Mar. 20, 1983, p. 3. 

http:point.27
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fer is to maximize technology absorption 
among the indigenous personnel, then the con-
tinued presence of foreign workers may high-
light a bottleneck in the technology transfer 
process. What is clear, however, is that the
labor-importing countries of the Middle East
remain heavily dependent on foreign labor in 
sectors and occupations critical for technology
transfer, and levels of training in the techni-
cal fields suggest that this situation may not
significantly change for some time. 

The manpower context for technology trans-
fer in the labor-exporting countries is two-
sided. On the one hand, the export of skilled
labor provides remittances, providing countries such as Egypt with substantial revenue 
and thus enhance purchasing power for ad-and husenhnceLpurhasng pwerforad-vanced technology from abroad. Some have 

aLso argued that job vacancies created in
Egypt by out-migration could stimulate up
ward mobility among those who stay behind.8
On the other hand, the loss of highly skilled 
manpower in many labor-exporting countries
has exacerbated problems at home.29 Many ob
servers have argued that the out-migration of
doctors, teachers, engineers, and other highly
skilled manpower has left shortages which it
will take years of training to fill. The policies
different Middle Eastern countries have 
adopted to deal with these issues are discussed 
in chapter 11. 

"See Georges Sabagh, "Migration and Social Mobility in 
Egypt," Rich and PoorStatesin the MiddleEast,op. cit., pp.72-73. 

"Choucri, op. cit., p. 9-4 and ibid., pp. 72-73. 

SOCIAL/POLITICAL CONTEXT
 
Technology transfer both affects and is af-

fected by the social and political milieu inwhich it occurs. In th(e Middle East, religious 
and cultural factors, domestic social strains,
and regional politics all play a role in technol-
ogy transfer, in addition to the economic and 
manpower factors described above. This sec-
tion briefly discusses the role of Islam, social
stratification, social attitudes toward work
and women, and regional politics as they relateto technology transfer to the Middle East. 

SOCIAL FACTORS 

The past decade in the Middle East has been
characterized by two sometimes contradictory
tendencies: increased modernization, secular-
ization, and/or "Westernization" on the onehand, and a greater reaffirmation of Islamictraditional values on the other. 

Rapid economic development has brought
with it substantial change in social structures 
and attitudes throughout the Middle East.
Until the middle of this century, the Middle
Eastern countries under review were largely
tribal-nomadic or agricultural societies where 

Islam formed the basis of culture and tra
dition. 

The migration to the towns and the settle
me m a ds,o wve wns a e ith 

ment of nomads, however, which came with
economic rnwth and industrialization, in some cases changed the social syatems and at
titudes of the indigenous populations and
created new cleavages and classes along ur
nomic development and technology transfercoincided with the development of new urban 

upper-middle classes and the emergence of a 
new class of often Western-educated technocrats. The influx of foreigners to the Middle East brought with it new Western ideas
and consumer goods often embraced by the in
digenous populations. 

In all of the countries under review, however, these changes have been accompanied bypowerful conservative strains as well. First,the vast majority of the indigenous popula
tions remain relatively removed from the in
dustrialization and technology transfer proc
ess; indeed, a schism has sometimes appeared
in these countries between this majority and
the minority of people who are most involved 
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in and who reap the benefits of economic lected and adapted to meet indigenous needs, 
growth. Among almost all groups and classes, or the viability of a traditional, Islamic social 
moreover, traditional and family/kinship and cultural fabric will become severely threat
values and norms, based on the Islamic reli- ened. Contemporary Western technology, pro
gion, endure. More than 90 percent of the ponents of this view argue, embodies its own 
population of each of the six countries under Western values, both in terms of those inher
study are Muslims, and Islam remains an im- ent in the technology and those embodied in 
portant source of legitimacy for Middle East- the channels through which technology is 
ern governments-as well as for opposition transferred. These values are considered to 
groups. Although the interpretation of Islamic conflict with the human values, traditions, and 
tradition and culture varies widely among na- social patterns found in traditional Muslim 
tions and different social classes and groups,30  society. In line with this view, many Islamic 
the rise of Islamic fundamentalism through- fundamentalist groups, for example, are now 
out the Middle East has reaffirmed the impor- advocating a return to the fundamental values 
tance of retaining Islanic tradition and culture of the past and a rejection of much that is 
in the face of economic change. "modern" or "Western." In their view, tech

nology transfer is a disruptive process, one atOpinions vary as to the context these social 
factors provide for technology transfer. One odds with traditional society and demanding 
argument i3 that Middle Eastern and Islmic fundamental changes in the recipient coun
tradition and culture are intrinsically at odds try's whole social fabric to conform to the val

ues embodied in the technology. In this view,with technology transfer from the West. This 
tcn fe
view is based on the notion that Islam is fun- technologylg rnfrmyb transfer may be often rejectedeetdotoiutright, or the stress laid on tralsfelTing "appro

damentally resistant to change, and thus rep
resents an impediment to economic develop
ment and technology transfer. Although this In contrast, others believe that Middle East
view has generally been discredited, it is one ern and Islamic culture and tradition comple
that still colors the vision of some Western ment technology transfer from the West. Pro
observers.' ponents of this view argue that nothing 

inherent inIslam would oppose technology
Some Middle Easterners, however, also wor-
ry about an incompatibility between Islam and transfer; on the contrary, Islamic tradition is 
Western technology. Here, the argument is regarded as having traditionally encouraged 
that Western technology must be carefully s- scientific inquiry and modernization, and tech

nology transfer is regarded as a means of en
3 The underlying current in all of the countries under review, hancing this process. Resistance to technology

the precise nature of "Islam" is nevertheless quite varied, with 
sharp splits among Sunni and Shiia,fundamentalist and more transfer in the name of Islam, proponents of 
liberal, urban, and rural, etc. The fundamentalist Shi'ia Islam this view argue, therefore has little to do with 
of the Ayatollah Khomeini, for example, is in many ways dif- the essence of Islam itself. instead, they argue,
ferent f:'om the conservative Sunni Islam of the government 
of Saudi Arabia or the more liberal interpretations in Egypt. Islam is being used simply as a rallying cry 
In many Middle Eastern countries, the more symbolic and or a source of legitimacy on the part of those 
socially conservative popular Islam of the poorer classes con- disaffected social or economic groups opposed 
trasts with the more liberal, intellectualized Islam of the 
wealthier, educated classes. In all cases, however, Islam is a to technology transfer in one form or another. 
key factor in individual and group identity. See, for ex:nmple, "Islam," one such observer writes, "is an in-
Michael Hudson's discussion in "The Islamic Factor in Syrian strument espoused both by incumbent goven
and Iraqi Politics," Islam in the PoliticalProcess,James P. Pis
catori (ed.) (Cambridge, Mass., 1983). ments and opposition forces as they... try to 

"iFor a discussion of some of these arguments, see Michael obtain legitimation and mass support for their 
C. Hudson, "Islam and Political Development," Islam and De- programs and policies."" Proponents of this 
velopment, John L. Esposito (ed.) (New York: Syracuse Univer
sity Press, 1980), pp. 1-25. For a discussion of this view as rele- "Hudson, op. cit., p. 13. Whether in economic or political af
vant to the developing world as a whole, see, for example, Denis fairs, another observer argues, Islam has become "the language 
Goulet, The Uncertain Promise (New York: IKOC/North of both power and resistance to power" (Vatin, p. 98 in Pis-
America, Inc., 1977), pp. 17-30. catori). 
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view argue that values associated with West-
ern technology can be shaped by the social mi-
lieu into which this technology is transferred,
and combining science and faith has been thetheme of several writings and political parties
in the Middle East.33 Depending on the tech-
nology and its method of transfer, proponents
of this view argue, Western technology may
be used to buttress, if not to further promote,
traditional values and beliefs." 

A third argiument is a combination of these

two. In this view, technology transfer is

viewed as intrinsically neither destructive nor 


1See, for example' Ziauddin Sardar, Science, Technologi'and 
Development in the Muslim World (London: Croom Helm Ltd., 
1977).
3 Ziauddin Sardar, ibid. For a broader discussion of LIis, seeJohn D. Montgomery, "Development, Withott 'rears." Tech-nolob.gv and IntornationalAffairs, Joseph S. Sayliowicz led.)
(New York: Praeger, 198I), esp. pp. 155-170. 

*1 W 

supportive of traditional Islamic values, but 
as having the potential to lead to a new and
distinct situation that contains elements both
traditional and modern. As illustrated in the case of Japan, for example, adherents of thisposition argue that it is possible for Western
technology to interact synergistically with tra
ditional culture, neither destroying the tradi
tional nor the modern, but ultimately creating
a new and more productive pattern. 5 

Because interpretations of Islam vary, thereis no one way in which Islam can be said to
blend or conflict with economic development 
and technological change so as to resolve thesearguments. Little in the writings of Islam and 

3 Fora discussion of some of these ideas, see Charles Weiss,Jr., "Mobilizing Technology for Developing Countries," WorldBank Reprint Series: No. 95, reprinted from Science, vol. 203,
Mar. 16, 1979, p. 1. 

Photo credit: Saudi Arabian Ministry of CommerceMuslims from all over the world travel to Mecca in Saudi Arabia. For centuries, this has been a place of pilgrimage 
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religious practice spells out clearly the extent 
and ways in which technology should be used 
or adopted. Because all practices associated 
with economic or technological change are not 
explicitly discussed, the evaluation of technol-
ogy and its consequences by Islamic precepts 
as had to rely on interpretation of law and 

practice, and these have varied among coun
tries and Islamic groups. Thus, Islamic tradi-
tion and culture fan be viewed as comprising 
a social context that may be either hostile to 
or favorable for technology transfer, depend-ing n ohersocal te atitdes
actos ad 

ing on other social factors and the attitudes 
of the government in power. 

In adL-,don to issues concerned with the in-
terplay of Islamic tradition and culture with 
technology transfer, two commonly cited ex-
amples of the effect of social attitudes on tech-
nology transfer are attitudes towards female 
employment and attitudes concerning occu-
pational prestige. In light of the labor con-
straints discussed above, both of these issues 
are often regarded as having important impli-
cations for technology transfer. 

While the role of women in Middle Eastern 
Islamic societies is certainly complex, and al-
though there is wide variation among Middle 
Eastern countries, a woman's role in the Mid-
die East has traditionally been outside of the 

labor force and segregated from men. One re-
sult has be-n to limit the potential size of the 
total labor force. Especially for the labor-short 
countries, this may have contributed to the 
manpower shortages affecting economic devel
opment and technology transfer.' 6 Today, 
evidence suggests that the role of women and 
attitudes toward female employment in the 
Middle East have been changing: even in 
Saudi Arabia-among the most conservative 
Middle Eastern countries in this regard-the 
proportion of women in schools and in the la
bor force has grown considerably since the 
early 1970's. But the number and proportion 
of women employed is still low, especially in 
the professional and technical occupations, 

"See, for example, discussion in AI-Riyad, Nov. 22, 1983, p. 
17 translated in "Study Examines Role of Women in Replac-
ing Foreign Labor Force," reported in JPRS:NearEast,South 
Asia, Jan. 11, 1984, po.80-84. 

and female employment probably will not sig
nificantly help to meet expected labor demand 
for some time. 

I 
Some observers have also noted that cor

mon historically or culturally shaped prestige
values, such as aversion to manual or industrial labor, can also act as constraints on tech

nology transfer. The "high value placed on 
leisure," two specialists on Middle Eastern 
manpower note, the "disinclination to work in 
manually strenuoustojobs,"an impersonaland "the desire not outsideto be subordinate 
authority" comprise, in the words of these 
authors, "an important explanatory factor be

hind many Saudi Arabians' reluctance to en
ter a wide spectrum of employments in the 
modern sector."a3 Similar observations have 
been made regarding even those Middle East
ern countries where the labor force is regarded 
as more highly developed: in Egypt, another 
observer notes, social values have reduced 

"See J. S. Birks and C. Sinclair, "The Kingdom of Saudi Ara
bia and the Libyan Arab Jamehiriya: The Key Countries of 
Employment," Migration for Employment Project, Working 
Paper WEP 2-26/WP39 (Geneva: International Labor Organi
zation, 1979), esp. pp. 21-26. As explained by another observer,
despite the enormous achievements accomplished by Islamic 
scientists and thinkers throughout the centuries, "the empha
sis on enjoying God's bounty rather than earning God's grace 
through hard labor tends to deprive Saudi society of a work 
ethic capable of efficiently harnessing the country's human re
sources." Sep John A. Shaw and David E. Long, SaudiArabi

an Modernization, No. 89, vol. X of the Washington Papers, 
series published by the Center for Strategic and International 
Studies, Georgetown University (Washington, D.C.: Praeger
Special Studies, 1982), p. 2. 

['
 

Photo credit: Embassy of Kuwaif 

Women students in laboratory 



84 a Technology Transfer to the Middle East 

technical education and vocational education 
to "a second-class type of education." "Social
values," this analyst adds, "may be the fac-
tor which has the strongest impact on the ed-
ucational and training system."" Because one
aim of technology transfer is the transfer of
skills to indigenous personnel, the low prestige
associated with technical fields may well be 
a constraint on the technology transfer proc-
ess. But examples such as the successful train-
ing of Saudis in ARAMCO to take over many
managerial and technical jobs would suggest
that, like female employment, these attitudes 
too may be changing. 

Inother words,traditional values and beliefs 

provide a mixed context for technology trans-
fer to the Middle East. On the one hand, tradi-
tional values and beliefs could be regarded as
impeding technology transfer, to the extent 
that the latter shapes new attitudes and vi-
sions often disconsonant with the patterns cf 
traditional Islamic society. At the same time,
trad'+ional attitudes can enhance technology
transfer in other ways--for example, by pro-
viding legitimacy for technology transfer deci-
sions or creating a context for increased coop-
eration in technology transfer efforts. A central 
challenge for Middle Eastern governments
today is to balance economic development 
aims with the maintenance of Islamic values
and beliefs, and to avoid choices that might
result in social discontent that might find 
its expression in opposition technologyto 
transfer, 

POLITICAL CONTEXT 


Political systems in the Middle East vary
greatly, ranging from the oldest ruling mon-
archy in the world, to republican and socialist 
systems. These different political systems di-
rectly shape the way technology transfer deci-
sions are made and implemented, 

Of the countries under review, for example,
the governments of two, Saudi Arabia and Ku-
walt, are presently monarchies, with leader-

"See Bent Hansen and Samir Radwan, Employment Oppor-
tundiesand Equity ina 
ChangingEconomy.Eypt inhe 1980s

(Geneva: International Labour Organization, 1982), p. 255. 

ship based on heredity. While the last 10 years
have seen the development and growth of a
cabinet government and ministries in both
countries, power still resides in the hands of
the monarch-the King in Saudi Arabia, the
Amir in Kuwait. Neither country has politi
cal parties; public opinion is expressed through
the National Assembly in Kuwait (a formally
elected representative institution), or the maj
lis in Saudi Arabia (an informal institution).
Prerevolutionary Iran was also a monarchy
with, theoretically, an independent legislature
(a majlis, or parliament) and an independent
judiciary. In practice, the monarchy was the 
central place where power resided, and the 
Shah personally played an active role in ll af
fairs of state.
 

Both Iraq and Algeria, on the other hand, 
are one-party states, socialist in orientation 
and also Lased on Islam. Iraq's political sys
tem today is under the control of one party,
the Arab Socialist Baath (Resurrection) party,
with the Party's high command (the Regional
Command) being headed by one dominant 
ieader: Saddam Hussein. Like Iraq, Algeria is
socialist in orientation and legally a single
party state, with the Front de Liberation Na
tionale (FLN) as the official party.

In contrat, since 1952 Egypt has had a re
in ort, ith a e 

publican form of government, with an elected

president 
as head of state and government.
The executive branch is headed by the presi
dent and his cabinet, which dominates the unicameral elected legislative body, the People's

Assembly, and the judiciary, although each is
constitutionally independent. 

Also providing a perhaps unique context for
technology transfer are the strains of conflict 
and cooperation that characterize Middle
Eastern regional politics. For the past two dec
ades, almost every country in the Middle East
has been involved in war: conflicts ranging 
frcm the Arab-Israeli conflict, the Iran-Iraq
War (and the revolution in Iran) and, for coun
tries such as Algeria, the West Saharan dis
pute. These conflicts have set the stage for
political alliances in the Middle East, often pitting Muslim against Muslim, and one MiddleEast government againsL another. At the 
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same time, however, efforts to promote greater 
Islamic and Arab ties continue through a 
myriad of regional organizations established 
for cooperation in the political, social, and eco-
nomic arenas. Because of the importance of oil 
to the world economy-and especially after the 
Soviet invasion of Afghanistan, which brought 
Soviet forces to within only a few hundred 
miles of the Gulf region-the Middle East has 
also been seen as an area of great goostrategic 
significance and superpower rivalry. 

IMPLICATIONS FOR
 
TECHNOLOGY TRANSFER
 

These domestic, regional, and international 
issues affect all aspects of political and eco

nomic relations in the Middle East and create 
a political context for technology transfer that 
extends Ueyond questions of resource or man
power availability. A key challenge for policy
makers is to make decisions about technology 
transfer which take into account economic, po
litical, and social factors and to ensure that 
these decisions are consistent with broader in
terests in the Middle Eastern region as a 
whole. The ways in which different govern
ments have attempted to meet these chal
lenges are discussed in chapter 11. 
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CHAPTER 4
 

Technology Trade With the Middle East
 

INTRODUCTION: EXPLOSIVE GROWTH
 
OF TRADE AFTER 1973
 

In recent years, expo.-ts to the Middle East 
have become a significa it fraction of the total 
exports of the major ;idustrial countries. For 
instance, U.S. 1982 exports of all kinds to the 
Middle East ($17.5 billion) were 8 percent of 
the total U.S. exports in 1982 (table 12). The 
other major non-Communist industrial coun-
tries also exportod comparable or greater per-centages to the region 

Industrial-country exports to the Middle 
East reached this high level after a decade of 
phenomenal growL.. Total Middle Eastern real 
expenditure on imports, most of which came 
from the industrial countries, increased at an 
average annual rate of 15.3 percent in 1973-
82, compared to 5.4 percent for world trade as 
a whole.' After oil prices escalated following
the 1973 oil crisis, the value of industrial-country imports from the Middle East in-creased rapidly, and most industrial countries 
cxrieed apidly, atra ibaln countriesexperienced large bilateral balance of pay-

ments deficits with the region. A jump in bal-
ance of payments deficits occurred again in 
1979, when oil prices rose substantially in real 

'Calculated from International Monetary Fund, Directionof 
Ti-ade Statistics Yearbook, 1979, 1983. Deflated using U.S. 
gross national product deflator. 

terms and the value of industrial-country im
ports froir the Middle East increased substan
tially. 

Technology trade wh the Middle East has 
also grown rapidly within this dynamic over
posofrdutnmaheyadeqiall trade context. Real expenditure on U.S. etex
ports of production machinery and equipment 
to the Middle East grew rapidly, at an aver
age rate of 18 percent per annum over the pe

riod 1970-82.1 The export experience of other 
industrial countries in this category was sim
ilar, except for Japan's, whose trade expanded 
even more rapidly, and France's, whose trade 
grew more slowly. Contracts for large projects, 
another technology trade indicator, also ex
panded rapidly from a small base after 1978. 

On the recipient side, Middle Eastern coun
ti are aeiese , de aallyncotries are a diverse group, demographically, eco
nomically, and politically. This diversity is 
also reflected in their trade growth. The realvalue of total exports from Middle Eastern 

coue ge at ery fr eraste 
countries grew at very different rates for the 
countries in OTA's Middle Eastern sample, 

2"Production machinery and equipment" refers to nontrans
portation machinery and equipment as it appears in OECD 
trade data in the United Nations trade data categorization: 
SITC (Revision 1) categories 71-72. 

Table 12.-The Importance of Exports to the Middle East for the
 
Major Industrial Countries
 

Exports to Exports to Machiney and 
Middle East Middle East equipmert exports as 

as percent of as percent of 'iarc'jnt of exports
country's exports, country's exports, to Middle East,

Country 1970 1982 1982 
United States ........ 
 2% 8% 67% 
Japan ............... 3 12 59

West Germany ....... 2 8 68
 
France .............. 6 10 52

United Kingdom ..... 4 9 51
 
Italy ................ 4 15 56
 
SOURCE: International Monetary Fund, Direction of Trade Statistics Yearbook, 1975 and 1983 volumes. 
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primarily because they exported varying 
amounts of petroleum. As seen in table 13, the 
average annual growth rates of the real value 
of total exports of the six countries examined 
most closely by OTA ranged from 3 percent
in the case of Kuwait to 17 percent in the case
of Saudi Arabia over the period 1973-82. 

Total imports of the Middle Eastern coun-tries also grew at diverse rates (table n3),be-cause the countries that exported large quan-

tities of petroleum had large positive trade
balances, while the countries exporting smaller 
amounts of oil were constrainrod by small sur-

pluses or negative balances. During 1983 and 
1984 changes in the petroleum market-price
and quantity shortfalls from earlier levels-re
sulted in reduced export revenues. Together
with continuing high imports, the result has 
been ieverely diminished trade surpluses and
increased trade deficits. (Table 13 gives im
ports as a fraction of exports for 1979 and1982 for six countries.) This chapter analyzes
technology trade with the Middle East over 

the last decade and evaluates factors affect
ing the export shares of the major technology
suppliers. 

Table 13.-Trade With the Middle East-Data for Six Importing Countries 
Average growth of Average growth ofreal exports, 197 3 . 82a real imports, 19 73 -82 aCountry (percent per annum) 

Saudi Arabia ..... 
Egypt ........... 

17% 
8 

25% 
17 

Algeria .......... 
Iraq ............ 
Iran ............ 
Kuwait .......... 

14 
12 
3 
3 

9 
27 
3 

17 
aEypork or import values adjusted for changes in the general purchasing power of 1tE, dcjlar using the U.S. 
SOURCE* International Monetary Fund, Direction of Trade Statistics Yearbook, 1979 and 1983 

Imports as 
1979 

41% 
198 

75 
40 
38 
28 

GNP deflator. 

volumes, world table, pt. A. 

percent of exports 
1982 
43% 

239 

71 
159 
59 
84 

TECHNOLOGY TRADE WITH THE MIDDLE EAST
 
IN GLOBAL CONTEXT
 

Exports from industrial countries to all de-
veloping countries considered together are 
very large business. West European countries 
send about one-third of their total exports, and 
also of their manufactured goods exports, to
less developed countries (LDCs).3 The United 
States and Japan export even higher percent-
ages of exports to LDCs-somewhat less than 
half of both total and manufactured exports
for the United States and somewhat more 
than half of both categories for Japan (see
table 14). 

'OTA categorizes the Middle East high-income oil exporters
(Libya, Kuwait, Saudi Arabia, and UAE) as LDCs for purposes 
of this calculation. Source of the data cited in this paragraph' World Bank, World Development Report 1983 (New York: 

ford University Press, 1983), tables 12 and 13. 

There is a contrast between the United 
States and Japan, on one hand, and the West 
European countries, on the other, in exports
of machinery and equipment, a trade category
which gives a closer indication of technology
transfer. While the United States and Japan
had the highest supplier shares in 1982, they
sent only 20 and 27 percent, respectively, of
their production machinery exports to LDCs 
to the Middle East. The West European coun
tries, with lower market shares, sent 35 to 47 
percent to the Middle East (see table 15). 

To put the Middle East in world context, forindustrial countries, individual Middle East
ern countries are in some cases export markets as large as all but their largest industrial coun
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Table 14.-Industrial-Country Exports to the Middle East in World Context 

Manufacturud 
Total exports to exports to LDCs as Manufactured 

Total exports to Middle East as percert of total exports to Middle 
LDCsa as percent of percent of exports to manufacturing East as percent of 

country's exports all LDCs exports, those to all LDCs, 
Country 1981b 1982 	 1982
1 980 b 

United Staqes ................ 43% 16% 45% 19%
 
Japan ....................... 51 25 51 26
 
West Germany ............... 24 43 22 44
 
France ...................... 30 33 28 33
 
United Kingdom .............. 30 31 33 32
 
Italy ........................ 36 53 30 52
 
Industrial market economiesc .. 32 2 8 d 31 3 0 d
 
aLess developed countries (LDCs) are defined here to include the high-income oil producers of the Middle Ea3l: Saudi Arabia, Kuwait, Libya, and the United Arab Emirates.
 
bCalcuilatod from percentages in World Development Report 1983; there may be some inaccuracy due to rounding.
 
cFourteen West European countries plus the United States, Canada, Japan, Australia, and New Zealand.
 
dUnited States, Japan, West Germany, Franca, Uniter' ingdom, and Italy only.
 

SOURCES: 	 World Bank, World Development Report t. J, tables 12and 13;Organization for Economic Cooperation and Development, Trade Series C, obtained from 
Data Resources, Inc., data bank. 

Table 15.-Production Machinery Exports to the Middle East in World Context, 1982
 

Production machinery exports 
Country's market share of to Middle East as percent of 

production machinery country's total production 
Country exports to the Middle Eastb machinery exports to LDCs 
United States ............... 24% 20% 
Japan ..................... 23 	 27
 
West Germany .............. 19 41
 
France .................... 12 38
 
United Kingdom ............ 13 35
 
Italy .............. ........ 10 47
 
asITC (Revision 1)categories 71-72. Nontransportation machinery and equipment (includes electrical mochanical consumer 
durables).

bData for 15countries: Saudi Arabia, Algeria, Egypt, Iran, Iraq, Kuwait, Libya, United Arab Emirates, Syria, Lebanon, Jordan, 
Oatar, Oman, North Yemen, and South Yemen. 

SOURCE- Organization for Economic Cooperation and Development, Trade Series C,obtained from Data Resources, Inc., data 
bank. 

try trading partners. For instance, Saudi Ara-
bia was the sixth largest customer of the 
United States in 1982, larger than France. 
Iran was in a strong bilateral position with the 
United States in 1978; at that time it was thetent lages arkt fo Untedexprt thtenth largest export market for the United 
States. As other examples, Algeria was the 
ninth largest customer for France in 1982, and 

Libya 	was the eighth largest buyer for Italy 
in the same year. 

These data indicate clearly that the Middle 
Ese data in cerly tat th ei le 

East is important in world trade in general,and particularly for imports of machinery and 
eup et 

equipment. 
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INDICATORS OF TECHNOLOGY TRADE 
WITH THE MIDDLE EAST 

This section analyzes a number of indicators 
of technology trade with the Middle East: ma-
chinery and equipment imports, large con-
tracts, and direct investment in the Middle 
East. 

ANALYSIS OF MACHINERY 
AND EQ44TJIPMENT IMPORTS 

Middle East Imports of Machinery 

and Equipment 

The size and prominence of machinery and 
equipment imports into the Middle East is 
striking. As table 16 shows, in recent years 
more than half of the Middle East's imports
from the major industrial countries have con-
sisted of machinery and equipment. In this 
limited sense, trade with the Middle3 East can 
be thought of as the exchange "oil for tech
nology." 

In 1982, imports of machinery and equip-
ment into 15 Middle East countries4 and from 
the six major industrial countries were valued 
at more than $42 billion. These imports from 

six industrial countries constituted 57 percent
of total imports for the 15 Middle Eastern 
countries, according to official trade statis
tics.' The predominance of machinery and 
equipment imports was also apparent for the 
individual countries. In 1982, the percentage 
of machinery and equipment imports varied 
from 51 percent for Iran to 67 percent for Iraq(see table 17).

hee a ie a u tp 

These machinery and equipment import per
centages were much higher than those of other
large groups of countries-e.g., middle-income 
LDCs (31 percent) or even industrial countries 
(22 percent).' The Middle East has thus im
ported machinery and equipment at a rate uc.
matched by other developing countries during
the past decade. 

'The 15 countries are listed in the footnote below table 16.
'Saudi Arabia, Egypt, Iraq, Iran, Algeria, and Kuwait also 

had a similarly high percentage 31' machinery and equipment
imports (table 16).'The World Bank, World Development Report, 1983, table1.1. These percentages apply to 1980. 

Table 16.-Imports Into Middle Eastern Countries From Major Industrial Countries, 1982a 

Import category 
Machinery and equipment 
Nonelectric ........................... 

Electric ................................
 

Telecommunication .................. 

Electrical medical .................... 

Othur electric ....................... 


Transport ............................. 

Road vehicles ....................... 

Aircraft ..............................
 
Other transport ...................... 


Other Imports 
Food, beverage and tobacco .......... 
Material, chemical, miscellaneous 

United Kingdom, France, West Germany, and Italy only.
bSaudi Arabia, Iran, Algeria, Egypt, Iraq, and Kuwait.CThe above sixcountries plus Libya, United Arab Emirates, Syria, Lebanon, Jordan, Qatar, Oman, North Yemen, and South Yemen. 
SOURCE: Organization for Economic Cooperation and Development, Trade Series C, Data Resources, Inc., data bank. 

..... 5,849
Other manufactures .................. 
 14,055 

Total Imports $56,603 

aData are for theasliamajor industrial countries: united States, Japan, 

Total 6 countriesb 
Millions of dollars 

$32,663 

11,262 
8,021 
1,724 
118 


6,179 
11,235 
8,577 
1,351 
1,307 

23,939 
4,036 

Percent 


57.7% 


19.9 
14.2 
3.0 
0.2 

10.9 
19.8 
15.2 
2.4 
2.3 

42.3 
7.1 

10.3 
24.8 


100.0% 

Total 15 countriesc 
Millions of dollars Percent 

$42,070 57.0% 
13,945 18.9 
10,394 14.1 
2,358 3.2 
144 0.2 

7,892 10.7 
14,523 19.7 
10,819 14.7 
1,810 2.5 
1,895 2.6 

31,746 43.0 
5,204 7.0 
8,424 11.4 

'8,119 24.5 
$73,816 100.0% 
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Taole 17.-Imports Inta Six Middle Eastern Countries F. m Six Major Industrial Countries, 1982 a 

(millions of dollair,) 

Import category Saudi Arabia Egypt Iraq Iran Algeria Kuwait 
Machinery and equipment $13,757 $3,335 $7,560 $2,069 $3,164 $2,778 
Nonelectric ............................... 

Electric .................. .............. . .
 

Telecommunication ...................... 

Electrical medical ........................ 

Other electric .... ...................... 


Transport ................................. 

Road vhicles .... ...................... 

Aircraft ................................. 

Other transport ......... ................ 


Other imports 

Food, beverage and tobacco .............. 

Material, chemical, miscellaneous ......... 

Other manufactures ...................... 


4,850 1,349 2,283 724 1,272 784 
3,405 885 1,985 434 554 758 

658 268 526 52 86 134 
45 9 16 9 31 7 

2,702 608 1,442 373 437 617 
4,676 918 2,599 754 1,169 1,119 
3,687 487 2,027 557 1,013 805 

620 213 229 103 50 131 
368 213 343 94 106 183 

10,33W' J,018 3,763 1,991 2,670 2,164 

1,353 1OC5 462 248 772 195 
2,226 994 605 871 660 493 
6,753 1,019 2,1.96 872 1,238 1,476 

Total inpoth $24,090 $6,353 $11,324 $4,060 $5,834 $4,942 
Machinery and equipment imports 

as percent of total imports 57.1% 52.5% 66.8% l 54.2% 56.2%51.0% 
aata 3re for the six major indus!al couries United States, Japan, United Kingdom, France. West Germany, and Italy only.
bSaudi Arabia, Iran, Algeria, Egypt, Iraq and K.!wait. 
CTnv above six countries (b) plus Libya, United Arab Emirates, Syria, Lebanon, Jordan, Ouatar, Oman, North Yemen, and South Yemen. 
SOURCE Organization for Economic Cooperatin and Develcpment, Trade Series C, Data Res',urces, Inc., data bank. 

The bulk of imports was probably destined 
for nonmanufacturing uses, such as consumer 
use and infrastructure development. 7 This sit-
uation is not surprising because manuf.ac-

turing (which includes oil refining and petro-
chemicals) has been a relatively small 
contributor to the gross domestic product 
(GDP) in five of the six countries, as shown 
in table 18.1 Revealingly, the ratio of services 
to manufacturing output in five of the six 
countries under stutdy is well above the aver-age of both low and middle-income develop-
inge fcontrie lo and mie davailable
ing countries (table 8)? 

'A modern production enterprise requires general electrical 
; 1upment, machine tools, transportation equipment, materials-
hanulin, equipment, data-processing equipment, pip3es, build
ing materials, etc. In the internationa, rade data these are 
classified under types of equipment and materials and thus can-
no' be straightforwardly linked with their industrial desti
nations. 

'Although ma-ufacturing industries in general are not yet 
important in five of the sin Middle Eastern countries, down
stream petroleum-b.:sed industries are present in ill six. Un-
fortunately, identification of petroleum refining and petrochem-
ical production with particular equipment categories in the trade 
data is not possible because the equipment components that 
figure important.ly in oil refining and petrochemical installa-
tions, pumps, pipes, valves, boilers, and computers, not to men-
tion more general industrial machinery, cannot be associated 
with petrocheinical/refining use as distinguished from infra-
structural, construction, or othet uses. 

'The high ratios of services to manufacturing output for the 
Middle Eastern countries are nrobably slightly underestimated, 

Tre' communications 

Imports of telecommunications equipment
indicate a major effort to build the telecom

munications infrastructure in the Middle East, 
with over $3 bill'on in annual telecommunica
tions impor 's t1980) for the 15-country region. 
A substantial percentage of telecomranu ica. 
tons imports consisted of user (consumer and 
business) eleronics-television and radio receivers and sound equipment. Table 19 givescevran so deqim t.Tbe1gvs 
telecommunications imports in the categories

that mosc nearly correspond to userelectronics and telecommunications infrastruc

ture.° 
Defined in this way, imports into the Mid

die East of equipment for telecommunications 
infrastructure amounted to $2 billion in 1980, 

with $750,006 imported into Saudi Arabia 

since petroleum-processing industries (included in man'ufactur
iug) record contributions to GDP that may be overestimated, 
due to the fact that oil-input costs in enterprise a,.couinting 
records are set below market valurt. The Egyptian ratio. in par
ticular, is undoubtedly overstated for this reason. 

"The categories overlap to a cert ain extent, and the defini
tions differ for the 2 years, since different standard trade 
classification systems are used. fhp "infrastructure" compo
nent does, however, provide at least an indication of telecom
munications imports that are used in building the national tel
ecommunicatious system. 

http:important.ly
http:manuf.ac
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Table 18.-Structure of Production in Middle East 

Countries Compared to Other Developing Countries,


1981 

Manufacturingas percent Ratio of 
of gross services to 

Country 
domestic 
producta 

manufacturing 
Outputa 

Kuwait ............
Saudi Arabia ...... 
Algeria ........... 
lranb ..............
Iraqc .............. 

4%
4 

11 
11
6 

7
5 
3.5 
3.5
3 

Egypt ............. 

Developing country 
32 1 

Low-ncome 

countries ....... 
Middle-income 

16 2 

countries ....... 22 2 
acalculated from 1-and 2-digit percentages presented in source: thus thew may

be ,orne inaccuracy due to the original rounding in the source.bDala for 1960.CData t9790
Oata forfor 1980qipet' 


NOTE: Services as defined in the source do not include electricity, water, gas,
and Construction. 
SOURCE: The World Bank. World Development Repo,-t983, table 3 

.-


Photo credit: Unitd Nations/1J. O'Brien 
Oil tanker terminal under 2;onstruction atJubail, SaudiArabia in 1977. Over 6,000 Korean workers were 

emploved on this project 

alone. In 1978 and 1980, equipment for tele-
communications infrastructure constituted be-
tween 60 and 70 percent of all telecommunica-
tions equipment imports into the 15-country
region. This infrastructure component also 
constituted 5 to 6 percent of all machinery and 
equipment imports in the same years. 

Airline Development 

Data on imports of aircraft and parts are in
dicators of the development of airlines in the
Middle East. Table 20 gives data for aircraft
and parts imports to various countries andcountry groups for 1978 and 1982. In theseyears aircraft and parts were a substantial cat

p artsegory of imports, in excess of $1.5 billion peryear. They were on the order of 2.5 porcent of
total imports from industrial countries and4 to 5 percent of machinery and equipment 

imports. 
The import bill for aircraft differed markedly

from country to country. In 1978, for instance,Saudi Arabia, Kuwait, and Iran in particular
built up their commercial air fleets. 

Medical Equipment 

'M edical appears n h 
trade 

data in two categories. One category is assigned to electr.cal medical equipment onlyand the other includes along with medical 
equipment other types of professional, scien
tific, and control instruments. Data in these 
two categories are presented in table 21. Elec
trical medical equipment alone has been a 
small part of Middle Eastern imports of machbiery and equipment, not even 1 percent.
Middle Eastern countries have, however, im
ported about $1 billion of professional and 
scientific instruments annually. 

ANALYSIS OF
 
CONTRACT DATA
 

Technology transfer to the Middle East has
 
involved 
 large contracts as an importantmechanism in recent years. Although no of
ficial data on contract awards exists, the larger 
ones are monitored in the trade press. OTA 
has compiled data on contract awards during
recent years.1 ' Frequently, the contract award 

OTA's major sources have been the Middle EastEconomic 
Digest (MEED), Projects Research, Inc., reports, the Middle 
East EconomicSurvey, and The Financial Times. MEED, which 
is the primary source, reports individual contracts on a weeklybasis, and "MEED Consukants" issues a semiannual publication, Middle East Contracts,Directoryand Analysis. 
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Table 19.-Middle East Telecommunications Imports From Industrial Countries, Selected Years 

Telecommunications Telecommunications Telecommunications 
imports, 19781 Percent imports, 1980c Percent imports 1982d 

'b bCountry or country group (millions) "infrastructure' (millions) "infrastructure' (millions) 

(1) (2) (3) (4) (5)
 

SaudiArabia.. .... ......... $ 786 56.6% $1,164 63.7% $ 658
 
Egypt ........................... 195 71.8 258 69.8 268
 
Iraq ....... .. ............... 207 79.7 357 71.4 526
 
Iran ....... ..... ......... . 360 81.4 120 62.5 52
 
Algeria ................... ..... 125 80.8 138 72.5 86
 
Kuwait. ......... ...... . 150 44.7 294 30.6 134
 

Total 6 countries .................. $1,823 66.5% $2,331 61.8% $1,724
 
Total 15 countries ................ $2,417 68.2% $3,362 59.3% $2,358
 

As percentage of
 
total imports .................. 2.9% 2.0% 4.0% 2.4% 3.2%
 
As percentage of
 
machinery and equipment ......... 7.4% 5.1% 10.3% 6.1% 5.6%
 

3SITCResision 1 #724 -Telecommunications Apparatus
 
OTelephone switching andlineequipment andtelevision broadcast equipment, which might becalled "inirastructure," are included in SITCRevision
1 #7249 and SITCRevision 2#726, and itisthese 
sulcategores thatare used to calculate the perct tages in cols 2 and A Whilethese categories doexclude (and also ether telecommunicationstelevisionand radio receivers gramophoes for#726), theyInclude all 

equipment and parts and, hence only roughly
measurethe infrastructure component


cSiTC Revision and Sound Recording and Reproducing Apparatus and Equipment
 2 .76-Telecommunications 

dSiTC Pevsion1 #724, 198?datafor six malor a,2istrlal countries only
 

Table 20.-Middle East Aircraft Imports From Industrial Countries, Selected Years 
(millions of dollars) 

Country or country group Aircraft Aircraft and parts Aircraft and parts 
,.ports, 1978 a imports, 19 78 b imports, 1982c 

Saudi Arabia .................. $ 267 $120 $ 620
 
Egypt ........................ 26 21 218
 
Iraq .......................... 0 14 229
 
Iran .......................... 182 90 103
 
Algeria ....................... 3 7 50
 
Kuwait ....................... 170 21 131
 
Total 6countries .............. $ 648 $278 $1,351
 
Total 15 countries ............. $1,016 $559 $1,810 
As percentage of total imports 1.5% 0.8% 2.5% 
As percentage of machinery 

and equipment ............ 3.1% 1.7% 4.3% 
aSITC Revision 1 p73 

4 
less . 7349-Aircraft and parts lessparts.
 

bSITC Revision I p7349-Parts of aircraft, airships and balloons (not including rubber tires, engines, or electrical parts) and
 
airships and balloons.
 

cSITC Revision 1 .734-Aircraft and parts. 1982 data for sixmajor Industrial countries only.
 
SOURCES: 1978: United Nations, "Trade With Industrial Countries," supplement to theWorld Trade Annual; 1982: Organization 

for Economic Cooperation and Development, Trade Series C, Data Resources, Inc., data bank. 

data has been extensive enough to allow OTA A great number of contract awards have 
to separate the projects inato the expenditure been made in recent years. In 1980-82, total 
categories of technical services, equipment contracts awarded (and recorded) were valued 
supply, and construction. 12 Table 22 includes at $40 billion to $75 billion per year. These con
contract values for the period 1980-82. tracts were highly concentrated in a few coun

tries. In 1981, Saudi Arabia and Iraq awarded
"uDifficultiesin analyzing contract data were discussed in Vl' the greatest shares of the contracts. 

2 at greater length. They include incompleteness (witn large 
projects disproportionately represented), double counting of con- The concentration of contract awards in var
tracts and subcontracts, the fact that awards are subject to 
substantial changes in both project design and amount, and ious countries has shifted strikingly in recent 
the paucity of data on certain projects. years, owing to political events and to events 
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Table 21.-Middle East Medical Equipment Imports From Industrial Countries, Selected Years (millions of dollars) 

Country or 

country group 

Saudi Arabia .......... 

Egypt ................ 

Iraq .................. 

Iran .................. 

Algeria ............... 

Kuwait ............... 

Total 6 countries ...... 
Total 15 countries ..... 

As percentage oftotal imports ...... 
As percentage of 

equipment
machinery and

imports 
aSITC Revision 1 -726--Eectricai 

Electri.al 
medicat 

equipmenta 

$28 
8 
7 

22 

7 
5 

$77 
$99 

0.1% 

0.3% 

1978 
Professional 

aod scientific 
instrumentsb 

$ 445 
70 
90 

256 

79 

117 
$1,058 

NA 

1.3 %1 

2 .8 %f 

Electrical 
medical 

equipmentc 

$27 
10 
18 
7 

8 
7 

$76 
$99 

0.1% 

0.3% 

1980 
Professional 

and scientific 
instrumentsd 

$ 	322 
105 
153 
84 


110 
50 

$824 
$1,126 

1.3% 

3.0% 

1982 
Electrical 
medical 

Professional 
and scientific 

equipmentae instrumentsbe 
$ 45 $301 

9 78 
16 132 
9 55 

31 88 
7 43 

$118 $698 
$144 $895 

0.2% 1.2% 

0.3% 2.1%apparatus for medical purposes and radiological apparatus.bSITC Revision 1 #86-Professional, scientific, and controlling instruments; photographic and optical goods; watches and clocks.CSITC Revision 2 o774-Electrical apparatus for medical8 7	 purposes and radiologcal apparatus.dslic Revision 2 # - Professional, scientific, and controlling instruments and apparatus, n.e.e.e 19 82 data for six major industrial countries only. 
fCalculated oii data for six Middle East countries. 
NA-not a ailable.
SOURCES. 1978: United Nations, "Trade With Industrial Countries," supplement to the World Trade Annual; 1980: Organization for Economic Cooperation and Develop.ment, Stdtistics on Foreign Trade; 1982; Organization for Economic Cooperation and Development, Trade Series C, Data Resources, Inc., data bank. 

Table 2 2.-Contract Awards by 15 Middle East Countries, 1980.82 

Country or 
country group 
Saudi Arabia .......... 

Egypt ................ 

Iraq .................. 

Iran .................. 

Algeria ............... 

Kuwait ............... 

Total 6 countries ...... 
Total 15 countriesb . . . 

Total contract Percent of Total contract Percent of Total contractawards 1980a 15-country awards, 1981a 15-country awards, 1982 Percent of(millions) totalb (millions) total (millions) 15-country total$15,697 37.1% $21,847 28.5%1,709 	 $27,107 60.3%4.0 4,248 5.5 1,38212,647 	 3.129.9 23,018
70 	 30.0 3,832 8.50.2 899 1.2 928 2.11,083 2.6 1,375 1.8 2,704 6.03,522 8.3 3,564 4.6 2,814$34,728 	 6.382.1% $54,951 71.6% $38,767$42,304 	 86.3%100.0% $76,789 100.0% $44,939 100.0%aTotai contract awards refers to the annual contract amounts compiled in Middle East Contracts: Data and Analysis, MEEDIs an incomplete total both because smaller contracts escape notice and because information on value is sometimes 

Consultants, London, semiannually. Thisdouble counting of 	 not available. There is an unknown amount ofcontracts and their subcontracts.bSaudi Arabia, Iran, Algeria, Egypt, Iraq, Kuwait, Libya, United Arab Emirates, Syria, Jordan, Qatar, Oman. Lebanon, Yemen, and South Yemen are not included for 1980.These three countries awarded contracts in the MEED compilation of only $780 million in 1981.NOTE: Total contract awards for 1983 amounted to $33,984 million for the six countles under review. Saudi Arabian contracts reported were valued at $14,980 million.SOURCE: MEED Consultants, Middle East Contracts: Data and Analysis, various issues. 

in the international oil economy. In certain 
past years Iran (in 1978) and Libya (in 1980)
have both been large contract purchasers, butneither were large contract purchasers in 1981.
In another example, Iraq was the largest con-
tractor in the Middle East in 1981. In 1982
and 1983, however, Iraq scaled back its civil-
ian contracting effort, primarily because of the 
war-related diminution of its oil revenues. Its
payments on existing contracts were also cut 

back, leaving in jeopardy the completion of 
many projects contracted for earlier."3 

Countries such as Saudi Arabia and Egypt
have experienced large unexp'gted changes in
their financial positions owing to the recent
changes in the price of oil, and these changes
have affected their willingness to undertake 

lSee, for instance, "West Germans in the Iraq Quagmire," 
FinancialTimes, Oct. 17, 1983, p. 14. 
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contracting on the same scale as previously, 
Saudi Arabian international contracts contin-
ued to expand in 1982, with total contracts of 
$27 billion, but in 1983 only about $15 billion 
in contracts were awarded.' 4 

The annual amount of large construction 
and equipment contracts has varied greatly. 
Contracts like the $1.8 billion Siemens Group 
contract to install the new Cairo telephone sys-
tem or the $3 billion Fluor Corp. contract to 
build a petrochemical complex at Jubail, Saudi 
Arabia, are not likely to be duplicated in these 
same countries. Since each such large contract 
is a significant fraction of a country's contract-
ing in a given year, annual totals are quite 
variable. 

con-With many of the large infrastructure 
tracts completed, service and maintenance has 
emerged as an increasingly important area of 
contracting. This is a natural follow-on to tech-
nology transfer in the original projects." In 
general, as the structure of Middle Eastern 
economies changes the emphasis will shift 
toward management, financial, and technical 
services contracting. 

OTA analyzed of contract awards in the 
Eastalyrzfou of thntach dsict.MiddleMiddle East for four of the technology sectors. 

Where information is available, the total con

tract amounts are broken down by technical 
services, equipment supply, and construction. 
Table 23 summarizes this information by tech-
nology sector. 

Contracts with Saudi Arabia dominated the 
tabulation in all four sectors; three-fourths of 
all the contracts tallied were with Saudi Ara-
bia. Iraq came in a distant second, with sig-
nificant participation in three of the four sec-
tors. Although Iraq was a significant contractor 
overall in 1980 and 1981, it did not invest in 

"See, Edmund O'Sullivan, "Saudi-Arabia-The Construction 
Buibble Bursts," Middle East Economic Digest, June 17-23, 
1983, pp. 8-12; "Proof That the Bubble Has Burst," Middle East 
Economic Digest, April 1983, special report. 

"'See "Service and Maintenance-The Way to Go in the King-
dom," Middle East Executive Reports, October 1983, p. 18; 
"Cleaning Up the City Streets," The MiddleEast,October 1983. 
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these sectors to nearly the extent that Saudi 
Arabia did. Iraq's civilian contracting pro
gram decreased markedly in 1982 owing to the 
Iran-Iraq War. 

No contracts were reported for the construc

tion of nuclear powerplants during the 1978
82 period. In fact, contracts for two 900-meg
awatt (MW) plants, which were to have been 
built in Iran by Framatome of France, were 
canceled in 1979, and a letter of intent given 
by Egypt to Westinghouse Electric of the 
United States was canceled in 1981. Neverthe
less, as analyzed in chapter 9, a number of 
Middle Eastern countries are considering com
mercial nuclear power development. For in
stance, Egypt has accepted bids on a $2 bil
lion nuclear power project. 6 

Saudi Arabia also was the only country ex
tensively purchasing technical services in iden
tifiable contracts. As noted in chapter 2, the 
technology transfer "package" normally in
cludes technical and management assistance 
when the transfer is to developing countries 
with limited technical capabilities. Thus, the 
absence of identifiable technical services con

tracts does not mean that technical assistance 
was not provided, but rather that it may havebeen included in other contracts. 7 

ANALYSIS OF DATA ON 
DIRECT INVESTMENT 

Direct investment from the industrial coun
tries has not as yet been a major mechanism 
of technology transfer to the Middle East, ex
cept in petroleum extraction and refining. The 
U.S. direct investment position in the Middle 
East (excluding Israel and including Turkey) 
was only $3.3 billion in 1981 ($2.2 billion in 

'"FinancialTimes, Sept. 1, 1983, p. 1. 
"The large Fluor contract to build the Jubail petrochemical 

complex is an example of both points. Although the technical 
services aspects of the contract were identified in press cover
age of the contract, no amount was given; thus, inthis case, 
it was not possible to ascertain the value of the technical serv
ices component. Much of th technical services (as an identifi
able part of a turnkey project or separately) were to be provided 
in this project by multinational joint venture partners. 
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Table 2 3.-Contract Awards by Technology Sectors, 1978.82a 

Technology sector Technical 
services 

Telecommunications ................ 
 $1,412Saudi Arabia ...................... 
 1,362Egypt ............................. 
 21Iraq ............................. 
 15 
Iran. ........................... .Algeria .......................... 
 1Kuwait........................... 
 13

Commercial airline support systems... 963Saudi Arabia ..................... 
 953Egypt ............................. 
 7 
Iraq .............................
Algeria .......................... . .. 
Kuwait........................... .-

Medlcal services ..................... 1,926Saudi Arabia ..................... 
 1,925Egypt ............................-

Iraq ............................. 


-Algeria .......................... 

Kuwait........................... 

1
Petrochemical facilities.............. 
 54Saudi Arabia ..................... 
 . -Egypt ............................ 


Iraq .............................. 
 -Algeria .......................... 
 54Kuwait........................... 

.-


Four sectors (total) .................. 
 4,355
Saudi Arabia ...................... 
 4,240Egypt ............................. 
 28Iraq ............................. 
 18
Iran. ........................... 
 ..Algeria .......................... 
 55Kuwait........................... 
 14 

alncomplete coverage, especially tfor 1978-79 and 1982. See notes to table 30. 
SOURCE: OTA compilation. 

the petroleum sector) out of a world total of
$227 billion (see table 24). 

Other industrial countries have limited di-rect investments in the Middle East, with the
United Kingdom being the principal source be-
sides the United States. Data on their direct
investments are often inadequate to determine
their positions in individual countries.I While 
U.S. data on direct investment are better, 

'"In 1978, the United Kingdom had direct investments of $2.8billion in "oil-exporting countries" out of a world total of $50.7billion, and in 1977 West Germany had direct investments of$1.0 billion in OPEC out of a world total of $22.8 billion. Year-end stock figures were not available for France, Japan, and Italybut investment flows to the Middle East were relatively small,OECD, InternationalInvestment and MultinationalEnterprise,
Recent Trends in InternationalDirect Investment, Paris, 1981. 

Millions of dollars 
Equipment 

supply 
$9,339 
5,881 
2,442 

828 

Construction 
$479 

293 
4 

149 

Total 
$11,230 

7,536 
2,467 

992 

Percent 
100.0% 
67.1 
22.0 
8.8 

111
4 

73 
488 
338 
135 

-
26 
7 

3,;92 
2,348 

122 

111
31 
93 

5,443 
3,639 

264 

1.0
0.3 
0.8 

100.0% 
66.9 
4.9 

11
1-11 
3 

69 
31 
3 

16 
1 

18 
884 
751 

-
2 

1t486 
-
36 

4,283 
2,950 

47 
1,264 

-

22 
4,804 
4,497 

168 
-

1,500
1 

39 
6,278 
4,906 

50 
1,280 

1 
41 

5,742 
5,248 

168 
2 

27.6 
0.0 
0.7 

100.0% 
78.1 
0.8 

20.4 
0.0 
0.7 

100.0% 
91.4 
2.9 
0.0 -

131 
10,780 
7,001 
2,580 

857 
111 

6 
225 

139 
13,558 
10,088 

341 
2,899 

-

26 
204 

270 
28,693 
21,329 
2,949 
3,774 

111 
87 

443 

0.9 
4.7 

100.0% 
74.3 
10.3 
13.2 
0.4 
0.3 
1.5 

country coverage is restricted and data are
suppressed in various categories.19 

Nevertheless, U.S. direct investment data
do allow conclusions to be drawn concerning
the role of direct investment in technology
transfer to the Middle East. First, U.S. non
pet;roleum direct investment in the Middle
East is small compared to that in developing 

"'The suppression is designed to avoid revealing confidentialdata about individual companies. The data are subject to surprising instability from year to ycqr, and accounting reevaluations can affect changes in positions. For example, considering countries in the non-African part of the Middle East andnot including Israel, the investment position of U.S. companies in OPEC countries plummeted by $655 million in 1981,while increasing almost tenfold in non-OPEC Middle East
countries. 
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Table 24.-U.S. Direct Investment Position Abroad, Year.end 1981 (millions of dollars) 

Country or region Petroleum 
Middle East (not including Israel). 

Egypt ............. 934 
Libya ............. 473 
Other Saharan 

Africa ........... 139 
Other OPECb ...... 312 
Other ............. 362c 

Total ........... $ 2,220 
Other less developed countries: 

Israel ............. 43c 
Latin America ..... 4,499 
Asia and Pacific ... 4,183 
Sub-Saharan Africad 1,187 

Total ........... 9,912 
Developed countries.. 37,348 
World totale ......... $52,107 

Chemicals and Other Trade, banking, Other 
allied products manufacturing finance industries Total 

8a 


0 

a 

12 

0 


$ 20 


15 

3,719 

770 
96 

4,600 
15,380 

$20,000 

12 91 38 1,083 
16 0 12 501 

33 12 16 200 
22 246 432 1,024 
2 148c 17 529 

$ 85 $ 497 $ 515 $ 3,337 

147 180c 20 405
 
12,043 14,371 4,252 38,884 
2,139 2,851 1,043 10,986 

283 321 612 2,499 
14,612 17,723 5,927 52,774 
57,784 45,004 11,596 167,112 

$72,481 $63,224 $19,533 $227,345 
aThe total for Egypt and other Saharan entered under Egypt. 
bSaudi Arabia, Iraq, Iran, Kuwait, United Arab Emirates, and Qatar. 
CEstimated as follows: rough division of the $128 million U.S. investment in trade subsidiaries in Israel and non-OPEC Asian Middle East ($70 million for Israel, $58 

million for non-OPEC Asian Middle East), which was not disaggregated in the source in order to avoid disclosure of individual company data, allows us to disaggregate 
pelroleum investment between the two for the purposes of this table. 

dDoes not include South Africa, which is included in developed countries. 
eWorld total includes 'international" petroleum and shipping investment of $799 million which cannot be allocated to Individual countries. 

SOURCE: Based on U.S. Departmenl of Commerce, Survey of Current Business, August 1982, table 14, p. 22. 

countries generally. Only 2.5 percent of total 
U.S. nonpetroleum direct investment in devel-
oping countries was in the Middle East. The 
Middle East's share of U.S. investment in 
LDC manufacturing subsidiaries was extreme-
ly small-one-half of 1 percent. This contrasts 
with the large Middle Eastern share of exports 
to LDCs (13 percent of industrial-country ax-
ports of manufactured goods to LDCs in 1980), 
and with the vast contracting effort that has 
been occuring in recent years. 

The lack of foreign direct investment in the 
Middle East reflects manufacturing output's 
relatively small fraction of gross national prod-

uct (GNP) for most of the countries in the re-
gion. Where direct investment is relatively 
large in developing countries, manufacturing 
is typically its largest destination. Direct in-
vestment in manufacturing in Egypt is prac-
tically nonexistent, despite the relatively high 
fraction of Egypt's GNP that comes from 
manufacturing, the strong bilateral relation-
ship with the United States, and favorable 
Egyptian investment law. 

Political risk, the lack of import barriers in 
most countries to stimulate domestic invest
ment, small internal markets for many man
ufactured goods, and anticipated difficulties 
in technology transfer have all probably de
terred manufacturing investment. The major 
exception to this is the Saudi petrochemical 
plants that are now starting to come into pro
duction. The availability of generous debt 
financing for joint venture partners, which re
duced the amount of direct investment they 
were required to contribute to 15 percent in 
some Saudi Arabian joint ventures, was a 
powerful incentive.20 

Most of the nonpetroleum direct foreign in
vestment in the Middle East has been in sub
sidiaries in trade, banking, finance, and other 
industries, such as hotels and construction. 
Middle Eastern governments provide invest
ment incentives to foreign firms willing to 

1Oi entitlements have also been cited as an attraction to joint 
venture partners, but this was less of a benefit during the early 
1980's when demand for oil fell. 

http:incentive.20
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form partnerships with local firms2 Even in
the chemical industry, which includes the pe-

"'lhe existence of such joint ventures may be the explana-tion of the significant direct investment position in "other industries" in the "other OPEC' countries (table 24). See discus-
sion of plans to set up the National Industrialization Company
in Saudi Arabia to promote joint ventures with local firms in"Saudi Arabia's NIC Seeks Foreign Partners," Middle l'astEconomic Digest, Apr. 6, 198,4, p. 45. 

trochemical sector, little direct investment 
was recorded as of 1981. Table 25 shows that 
U.S. direct investments in the Middle Eastdeclined slightly in the early 1980s,in 
con

trast to the pattern of increasing direct investment in other LDCs. 

Table 2 5.-Change in U.S. Direct Investment Position Abroad, 1980.81 

Millions of dollars 
Total position Total position ChangeCountry or region 	 Percent of1980 1981 

Middle East (not including Israel):Egypt ............... 

Libya ................ 
Other Saharan Africa .. 

Other OPECa ......... 

Other ................ 


Total .............. 

Other less developed:

Israel ................ 
Latin America ........ 
Asia and Pacific ...... 
Sub-Saharan Africa' ... 


Total .............. 
Developed countries .... 


World totala ............ 
aSee notes for table 24. 
SOURCE- U.S. 

$ 1,038 $ 1,083
575 501 
190 200 

1,679 1,024 
55 529 

$ 3,537 $ 3,337 

$ 379 $ 405 
38,882 38,884
8,505 10,986
1,975 2,499

$ 49,741 $ 52,774 
$158,350 $167,112 

$215,579 $227,345 

Department of Commerce, Survey of Current Business, August 

1980-81 1980 

$ 45 4.3% 
-74 -12.9 

10 5.3 
-655 	 -39.0 

474 861.8 
-$ 200 -5.7% 

$ 26 6.9% 
2 0 

2,481 29.2 
524 26.5 

$ 3,033 6.1% 
$ 8,762 5.5% 
$11,766 5.5% 

1982. tables 13 and 14, pp. 21.22. 

SUPPLIER COUNTRY EXPORT SHARES
MIDDLE EAST TECHNOLOGY TRADE 

IN 

TR'ENDS IN INDUSTRIAL-
COUNTRY EXPORT SHARES 
Supplier shares of total exports of all in-

dustrialized countries to the Middle East have
remained fairly stable inmost cases during the 
past 12 years, despite changes in the oil econ-
omy, the exceptionally rapid expansion of Mid-
dle Eastern trade in the 1970's, and political 
conflicts and the shifting alliances in the region. For instance, according to tables 26 and
27, four of the principal suppliers had shares
in industrial-country exports to 15 Middle 

Eastern countries, as follows, in 1970 and 
1982: 

Total export shares
 
(percent)
 

United States..........18 1970 1982
 
18West Germany ......... 15 15
 

United Kingdom ........ 11 9
 
Italy .................. 
 10 11 

In contrast, the shares of two other coun
tries, France and Japan, did change steadily
and markedly over the 12-year period. The 
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Table 26.-Industrial-Country Exports and Export Shares to the Middle East, 1982 

Other 
United West United industrial Total value 
States Japan Germany France Kingdom Italy countries (millions) 

Saudi Arabia .......... 29.3 21.4 11.4 6.4 7.7 8.0 15.8 $30,820

Egypt ................ 30.1 6.9 12.0 10.4 6.2 8.7 25.7 9,557

Iraq .................. 6.0 19.5 22.2 10.2 10.8 11.8 19.5 14,105

Iran .................. 2.0 15.6 23.2 5.5 9.6 12.0 32.2 6,031

Algeria ............... 11.1 8.3 16.5 25.9 4.2 8.1 25.9 8,198

Kuwait ............... 15.9 30.2 13.8 5.3 8.9 10.6 15.2 5,908
 
6 countries ........... 19.7% 18.0% 15.2% 9.6% 8.0% 9.3% 20.1% 74,619
 

Libya ................ 5.1 4.8 25.7 7.2 7.7 36.0 13.6 5,952

Oman ................ 10.3 27.3 9.6 4.5 27.4 5.2 15.7 1,680
 
Qatar ................ 9.8 22.1 9.6 12.1 27.5 5.0 13.9 1,564

UAE ................. 17.2 23.3 11.3 8.5 15.3 9.2 16.4 6,403

Jordan ............... 22.8 9.2 14.8 6.3 18.9 11.6 16.4 2,714
 
Lebanon .............. 13.3 7.2 11.1 15.1 5.3 22.3 25.6 2,209

Syria ................. 8.3 10.2 22.0 12.0 9.4 14.4 23.6 1,663

North Yemen ......... 4.5 22.6 12.4 14.2 10.9 12.5 23.0 847
 
South Yemen ......... 2.1 22.9 4.6 9.3 16.0 14.4 30.7 388
 
15 countries .......... .17.9% 17.2% 15.4% 9.5% 9.4% 11.2% 19.5% $96,039
 
NOTE Supplier shares calculated on the basis of total industrial-country exports to the Middle East countries listed. 

SOURCE International Monetary Furd, Direction of Trade Statistics Yearbook, 1983 

shares of the two countries were as follows in the expansion in exports to the Middle East 
1970 and 1982: follows the striking expansion of Japan's ex-

Total export shares ports to the world in general. Japan's relative 
(percent) earlier neglect of export markets of all but the 

1970 1982 major countries of the distant Middle East 
Japan ................. 10 17 changed to greater interest because of the in-
France................. 17 9 crease in the size of the regional market, Ja-

Changes in supplier country export shares pan's official desire to redress bilateral trade 
were more noticeable for machinery equipment imbalances and develop relations with oil sup
exports to the Middle East: pliers, and the improvement of global commu

nications and transportation. The increased 
Machinery and equipment importance that Japan's government and pri

export shares (percent) vate sectors placed on the Middle East follow
1970 1982 ing the oil "shock" of 1973 was matched by


United States .......... 23 20
 
West Germany ......... 23 22 a substantial increase in both commercial and
 
United Kingdom ........ 16 9 government presence. On the commercial side,
 
Italy .................. 10 14 trading companies opened new branch offices,
 
Japan ................. 9 23 and on the government side, high level official
 
France................. 18 9 delegations visited various capitals and helped
 

This calculation of supplier shares is based on negotiate large contracts. In this way, Japan 
total exports for the six major suppliers only. developed a competitive position in the Mid-
In machinery and equipment exports, a decline dle East fully consistent with its worldwide 
in the position of the United Kingdom and an position. With the removal of the Middle East 
improvement in Italy's position occurred dur- as an exception to Japan's world trading pat
ing the period, tern, the factors that affect Japan's worldwide 

export share-the rate of growth of the Japa-
These changes in share for Japan and nese economy, the government's general ex-

France are related to events that probably port promotion policies, the pattern of Japan's 
have run their course. In the case of Japan, comparative advantage, and the value of the 
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27Table .- Industrial-Country Exports to the Middle East-Market Share for Selected Years (percent) 

1981 

United 
States Japan 

West 
Germany France 

United 
Kingdom Italy 

Saudi Arabia ............... 
Iran ....................... 
Algeria .................... 
Egypt ..................... 
Iraq ....................... 
Kuwait .................... 

Total 6 countries .......... 
Total 15 countries ......... 

27 
4 
8 

29 
7 

18 
17 
16 

23 
19 
5 
1 

23 
30 
19 
18 

12 
20 
14 
15 
22 
11 
15 
14 

7 
9 

27 
14 
11 
4 

11 
10 

8 
9 
5 
7 
9 

11 
8 
9 

8 
10 
16 
11 
10 
9 

10 
14 

1980qaudi Arabia ............... 
Iton ....................... 
Algeria .................... 
Egypt ..................... 
Iraq ....................... 
Kuwait .................... 

Total 6 countries .......... 
Total 15 countries ......... 

25 
0 
6 

26 
7 
0 

15 
14 

23 
20 
5 
6 

23 
28 
19 
17 

11 
20 
16 
13 
19 
12 
12 
14 

7 
9 

30 
14 
11 
5 

12 
11 

8 
12 
4 
8 
8 

12 
8 
8 

9 
7 

15 
9 

10 
8 

10 
12 

1975Saudi Arabia ............... 
Iran ....................... 
Algeria .................... 
Egypt ..................... 
Iraq ....................... 
Kuwait .................... 

Total 6 countries .......... 
Total 15 countries ......... 

30 
28 
13 
22 

8 
21 
22 
20 

27 
16 
5 
7 

20 
22 
16 
15 

11 
19 
12 
14 
26 
12 
16 
16 

9 
6 

39 
14 
10 
6 

12 
12 

9 
10 
4 
8 
7 

13 
8 
9 

6 
5 

11 
12 
6 
7 
7 

10 
1970
Saudi Arabia ............... 
Iran ........................ 
Algeria .................... 
Egypt ..................... 
Iraq ....................... 
Kuwait .................... 

Total 6 countries .......... 
Total 15 countries ......... 

26 
23 
6 

13 
8 

16 
16 
18 

16 
13 
2 
2 
6 

24 
10 
10 

12 
23 
10 
21 
7 

11 
16 
15 

5 
5 

55 
11 
13 
8 

19 
17 

15 
11 
4 
8 

21 
18 
11 
11 

6 
6 
9 
11 
6 
7 
8 

10NOTE: Supplier shares calculated on the basis of total industrial country exports to the Middle East countries listed in table 26.
SOURCE: Compiled for the Office of Technology Assessment, from International Monstary Fund, Direction of Trade Yearbook, various issues. 

yen-will be key factors influencing Japan's in Algeria will continue. Some further reduc-Middle East trade. tion in the French share of the Algerian mar-
In the case of France, the decline in its ex- ket may take place, but in view of the deport share to the Middle East was almost en- creased importance of the Algerian market totirely caused by the steady decrease in its France, it is unlikely to have a large impact

share of the postcolonial Algerian market from on France's regionwide share.
55 percent in 1970 to 27 percent in 1981 (see In the past decade, to reiterate, the overalltable 27). Its exports to Algeria in that year shares of most countries have been relativelyalso dropped to 24 percent of its exports to stable and those that have changed signifithe 15-country region. Given the historical cantly have done so for reasons that are notrelationship between France and Algeria, vithin likely to persist. Nevertheless, a number ofwhich French firms have developed significant changes in bilateral political relationships didmarket presence, there should be no simple ex- have effects on bilateral trade in the last
pectation that the decline in the French share decade. 
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1. 
Iw, r Pcrw. ijnStoAIaIhi} Oil (Sxl)()rl , btLutliRii A ith111reverwts 1() finance imports of technology 

drill siivn.,; from ,'jp hw!oi rri iro,trln tio Wviild 

F)r exaniple. t he U.S. export share t() Egypt status and strong U.S. political positions in 
went from 13 percent in i197( to 3 1 percent in the Arab-Israel dispute. Therefore, despite 
197., and the [IJ.S. export share to Iran went overall stability of U.S. export shares, there 
from 2.1 percent in 1978 to zero in 1980. Simi- has been striking variation in particular coun
lar gyrations in shares have affected bilater- try markets which has been affected by polit
a1 II.S. tri(le with Iraq, ihva, Syria, and ical factors.
A\,lgeri It V iOLs tille1s. Ne eteesIdv r 
AerIa'at vaiou tIe .ov rtheless. diver- The experience of other industrial countries 
pi)liiiit isresultedpin substantial stability n over the period was similar to that of the
t1U [i.S. ret shre in the Miaddle ltaltY in United States in the overall stability of their
glie. ISaen the complete cessation of exports regional export shares, despite some shifts in 
to Iran after 1979only reduced the . 1- particular country markets, such as West Gerntorv 1M t heI7to 15 Imanyae romOnlV-erce c o)u trv Share fron t 1I 1 per c'ent in 19)78 to -1 s growing share in Iraq or the volatility 

of Japan's share in Iran. Year-to-year countrypercent in 1981). B3xy 1982, the U.S. share had 
recovered to I S percent. " These developments changes in share for the other industrial councverl to18- Perceit-I .Ieed bV (. pe\lO~me tries usually varied gradually. As a rule, coun
were str'(ingly in fluenced by U.S. superp~ower tries with dominant trading positions in form-

Ahe I s , - hr vi, .'hd ii high t ))t 2 tc(ent er colonies or protectorates have seen these 
i,, ,h, 17,' 7rio, positions deteriorate (although they are still 
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strong). TIhis has been true o)fF~rance in ..\lIge-
ria and the Unhited Kingdom in the ( ,ul f coun-
tries. Table 27 presents export shares for sup-
lplier count ries inlvari( )tS Middle ICastern 
countriies and countriy gro)ups in selected 
,Vt,irs. 

PR I)UCI'LXPO tInSPECIALIZATION OF MAJOR 
SUPPLIER COUNTRIES 

l'xport shares by3 product category show a
significant dlegree
shar 

of supplier specialization,of chemrWSillals to th MiddleE asten
Table 28 gives the market shares of' the six ma-
jo)r industrial co)untries by product categoryin 1978 and 1982. Similar tab~les for six jMidl-
dIe Eastern co)untries are presented inamppen-
dix tables ItA-4iF. IFroin these tables it can tbe 
seen that the United States, Italy. and Francehad large shar-es in food andl other raw mate-
rial exports. All the major West European
countries (except Italyf oinheialth8vi,1982) exported largershre f as thendd 

l l' '
-- -.-. _. 
 - .-


Sea offering 

Shl ) )I!l1 tue
 

did the Uni ted States and ,Japan, probably be
(at]se of transportation cost di fferentils. In
1978. ,Japan and It aly were relatively strong
in basic and ot her manufactures. Bi\ 1982,
however, It aly's share of the combined cate
gory of b~asic and other manufactures had de
(lined suIbstantially. 

the machinery andl equipment category,certain specializations emerged in the export
data for the Middle East: ,Japan was the dIominant supplier of consumer electronicsrnad vehicles in 1)oth and

1978 and 1982. Japan
also gained the largest over-all market sharei" bascandarterm 
[rmhanuhfactre.
in machinery and equipmen t exports in 1982.1 V192 

In 1978, West (Germany and the United
States wer-e clearly the most important export
er-s of prodluction machinery (SI '['C 71 and 
72),y but ,Japan, France, the United Kingdom,
and other OICl) countries wetre all significant
exporters of production machinery as well. In1982 bohteUiet tae Sapanan aa inn olthla ntite tateand 
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creased their shares relative to West Ge,'many 
in both nonelectric and electric inachinery. 

. •/ West Germany, which in 1978 had the highest 
) -- A-share in both categories, relinquished first 

Splace in i 982 to the United States in nonelec
tric machinery and to Japan in elecLric machin
ery. Except for Italy, all of the major indus
trial countries participated significantly in 
telephone and other nonconsumer telecominu

" nications equipment exports, judging by 1978 
-- - - and 1980 data." 

_'F"r 1978 data. see tahle 2l. I110suppliir shares of teliconi

. '. ilun icationlr,, I.c.s., the categorV that itlLthICS t(jiJJititflt for 

Photo c oitht US igvnO(7ir?Interiiin, ), DvelopI nt701 	 coillntfllCitlUi!ns YStelns. are is follow s: Unitcd States 118.0 
percentl, Japan 112.5 percent, West (ermianY (17.8 percent), 

Port of Alexandria, Egypt 	 France 123.6 percent), U1nited Kingdom 121:9 percenti, I taly (16. 

Table 28.-Supplier Export Shares to the Middle East by Commodity Class, 1982, 1978 
(15 Middle East Countriesa-6 Major Industrial Countriesb) 

United West United 
SITC Commodity Code States Japan Germany France Kingdom Italy Total 

1982 
0-4-Raw materials .................... 31.4% 3.5% 10.2% 19.0% 11.2% 24.8% $ 7,870
 

5- Chemicals ....................... 15.2 5.4 24.7 20.1 24.3 10.2 3,534
 
6- Basic manufactures ............... 13.2 40.5 18.1 14.6 9.6 3.9 12,998
 
7-Machinery and equipment ......... 20.3 23.5 22.8 9.4 9.6 14.4 42,070
 

71- Nonelectric ..... ............ 30.0 21.0 21.6 11.4 13.8 2.2 13,945
 
72- Electric ..... ............... 15.3 26.0 15.7 11.7 11.7 19.6 10,394
 

724-Telecommunications ..... 13.6 43.5 13.9 13.6 15.3 0.1 2,358
 
726-Electrical medical ....... 25.5 10.7 33 1 15.9 9.9 5.0 144
 

73- Transport .................... 19.0 29.3 29.3 7.9 6.1 8.4 14,523
 
732-Road vehicles ........... 12.8 36.3 35.3 7.1 5.8 2.7 10,819
 
734-Aircraft ................ 63.0 0.7 .0 13.4 7.7 15.2 1,810
 

8-Other manufactures .............. 17.8 23.9 14.7 13.5 13.9 16.1 5,120
 
861 -Professional scientific
 

instruments ................ 22.0 22.9 20.5 14.9 18.3 1.3 895
 

9- Other ... ....................... 4.8 1.6 13.7 0.5 25.4 54.0 2,223
 
Total .............................. 19.3% 22.9% 19.9% 11.9% 11.2% 14.8% $73,816
 

1978 
0-4- Raw materials .................... 44.8 2.0 9.7 20.0 10.7 12.9 $ 3,605
 

5- Chemicals ....................... 14.0 6.1 24.0 17.5 22.6 15.8 2,566
 
6-Basic manufactures ............... 9.9 33.6 17.2 11.1 10.2 18.0 11,046
 

7-Machinery and equipment ......... 21.2 21.9 24.4 11.1 12.9 8.6 28,456
 

71- Nonelectric .................. 21.7 16.4 26.6 11.9 13.2 10.2 12,100
 

72- Electric ..................... 17.9 23.1 27.2 10.4 13.5 8.0 7,551
 
724-Telecommu nications ..... 35.4 10.8 15.8 3.8
19.0 15.1 1,918 

7249-Telecommunications, 
n.e.s .................... 26.7 14.2 17.1 149 22.0 5.2 1,354
 

726-Electrical medical .......... 23.3 7.3 38.2 9.4 14.3 
 7.5 83 
73- Transport ...................... 23.4 28.4 18.8 10.5 11.9 7.0 8,805 

734- Aircraft ................... 55.3 1.3 1.3 7.2 22.9 12.0 1,482 
7349-Aircraft parts ........ 63.3 0.1 1.6 8.2 17.8 9.0 545 

8-Other manufactures ................. 10.3 18.6 12.9 11.0 16.4 30.7 3,797
 
Total ............................... 22.7% 20.7% 19.8% 11.4% 12.7% 12.7% $53,365
 

aSaudi Arabia, Iran, Algeria, Egypt. Iraq, Kuwait, Libya, United Arab Emirates, Syria, Lebanon, Jordan, Qatar, Oman, North Yemun, South Yemen. 
bUnited States, Japan, West Germany, France, United Kingdom, Italy, only. 

SOURCE: 1982: Organization for Economic Cooperation and Development, Trade Series C, Data Resources, Inc., data bank; 1978: United Nations, "Trade With Industrial 
Countries," supplement to the World Trade Annual. 

35-507 0 - 94 - 9 : QL 3 
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Some other machinery and equipment spe-cializations were notable. The United States was the dominant supplier of aircraft andparts in both years. All the industrial coun-tries, except Italy, were strong in instruments
in 1982. Finally, Italy had a specialization in 
office equipment exports. 

CONTRACTING SPECIALIZATIONCONRACTN P ECIL T ION
OF SUPPLIER COUNTRIES 
Because of the incomplete coverage 5 of thedata on contracts, and because the magnitudeof many of the individual contracts lends in-stability to the data from year to year, thedaLa presented in table 29 support only limitedjudgments about supplier shares and abouttheir significance. Four major suppliers-the 

United States, Japan, West Germany, andFrance-had about equal shares of the over-all MEED contract data totals for 1979-82. Inaddition, the United Kingdom and Italy to-
gether had a share about equal to one of theleading countries. The United States had asmaller 4 -year contracts share than the otherthree leading countries.", 

Ideally, OTA would carry out detailed anal-ysis of the components of these contracts toestimate the benefits to the various supplier 

percent). In both 1978 and 1980, smaller industrial countries as
agroup, notably the Netherlands and Sweden. also exported
significant share!; of telecommunications, n.e.s. t quiprnent tothe Middle East-17.9 percent of the total for industrial coun-tries in 1978 and 36.5 percent in 1980.


"'The major source of contractor data used here is Aiddle 
 lst
Contracts,MEED Consultants, London,
tract years since 1979. MEED relies mnnual issues for
on voluntary reports of
contracts and on information from correspondents. As discussed 

in chapter 2, small contracts may he missed and certain country data may be unreliable. A further source of difficulty is that
joint venture contracts with various Western suppliers may be 

attributed to local contractors. 
 In this case it also is impossible to determine the nationality of the international contractor.
"Supporting the judgment that the United States has not
been the leading prime contractor during the past few years

is the expectation that unreported Iraqi data would not be likely
to favor the Um:ed States if they had been included. On the
other hand, some local Middle East companies receiving about
one-fourth of contract awards in 1982 were joint ventures withindustrial-country firms, and some of these undoubtedly in-volved U.S. firms particularly in Saudi Arabia where most of
the contracts 
were awarded. There is no way to determinewhether or not U.S. firms play a disproportionately large rolein these joint ventures, although ",edirect investment datapresented above suggest that the3 do. 

countries-e.g., to determine the employmentsupported by these contracts in the varioushome countries. Unfortunately, the contractdata do not generally include information concerning subcontractors, or other detailed databelow the prime contract level. 

Trade data indicate that the United States 
exports large amounts of machinery andequipment to the Middle East. The value ofmachinery and equipment exports ($8.5 bil-
Lion) in 1982, for instance, was larger than thatof 1981 reported contracts awarded to U.S.firms.27 This suggests that prime contractsof other countries were serviced by largeamounts of U.S. machinery. The contract datamay, therefore, underestimate the underlying
U.S. share of contract expenditure. 

CONTRACTING SPECIALIZATION 
OF SUPPLIER COUNTRIES IN FOUR

TECHNOLOGY SECTORS 

The picture changes substantially when oneexamines contracts in the four technology sectors examined in depth in this report. Table30 indicates that the United States was thedominant contractor country for the four-sector total, with 44 percent of the total identified 
contract amounts of $19.7 billion going to the 
major industrial countries. This was true ofall three types of contracts as well-technicalservices, equipment supply, and construction. 

The United States was particularly dominant intechnical services,as indicated by data
presented in table 31 which examines the four 
ponn
sectors individually. U.S. contractors had 42,
96, and 78 percent, respectively, of the tech
nical service contracts in communications, aircraft support systems, and medical services.8
 

"There would be a lag between contract award and machincry import, so 1981 contract awards should be compared to 1982

machinery imports.


"This is not to suggest that the United States is dominantin services exports in general. 1980 International MonetaryFund data, as compiled by the Office of the U.S. rrade Representative, show that the United States was only fourth in services exports worldwide other than transportation, travel andtourism: West Germany ($15.5 billion), United Kingdom ($13.3billion), France ($12.8 billion), and United States ($10.8 billion).(Source: Office of the U.S. Trade Representative, U.S.NationalStudy on Trade in Services, December 1983, table 3, p. 114. 

http:firms.27
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Table 29.-Supplier Shares of Middle East Contracts, 1979-821 

Total 
Supplier 1979 1980 1981 1982 4 years 

Total atnmjnt b (billions of dollars) ....................... $41.1 $36.2 $67.6 $40.8 $185.7
 

Six major industrial countries ........................ 70.7% 57.5% 5'.2% 52.8% 59.3%
 
South Korea ........................................ 9.1 12.0 13.4 16.5 12.9
 

East Europe ... ....................................... 4.3 4.8 9.3 4.0 6.2
 
Local and M iddle East .................................. 15.9 25.7 20.0 26.7 21.7
 

Total .. .......................................... 100.0 100.0 100.0 100.0 100.0
 

Six major industrial countries (billions of dollars) .......... $29.1 $20.8 $38.7 $21 5 $110.1
 

United States ............................... ........ 22.9% 11.2% 17.1% 15.8% 17.2%
 
Japan ............................................ 23.5 16.1 19.1 25.4 20.9
 
W est Germ any ....................................... 17.2 14.6 22.8 11.6 17.5
 
United Kingdom ..................................... 9.3 11.7 7.8 16.1 10.5
 
France ................... ......................... 20.1 32.1 17.6 20.1 21.5
 
Italy .............................................. 7.0 14.3 15.6 11.0 12.3
 

Total ............................................. 100.0 100.0 100.0 100.0 100.0 
aContracts were awarded in a range of cat3gories including, above $5 billion in 1981. marine, petroleum, and roads and railways. Smallerdefense, housing, industry, 

totalcontract amounts were awarded in agriculture, aviation, education, health, urban development, public buildings, telecommunicatioris, tourism, vehicle.;, and water. 
bThis total is for contracts identifed Ly contractor's home country Joint venture companies are char.cterizEd according to place of reg;stration; consortia allocLAions 
have been divided proportionally. Countries or country categories not listed are not included in total 

SOURCE 	 MEED Consultants, Middle East Controcts--Dtrectory and Analysis, 1982 second half, p 9 

Table 30.-Supplier Share of Middle East Contracts in Four Technology Sectors,
 
Aggregated, By Type of Contracta 1978-82
 

Type of contract 

Technical Equipment 
Supplier services supply Construction Total 

Total amount 
(billions of dollars) ........ . $4.4 $10.8 $13.6 $28.8 
Six maior industrial 
countties ................ 46.1% 69.1% 76.1% 68.9% 

Other .................... . 23 .2b 30.3c 16.2 22.5 
Local and Middle East ..... 30.7 0.6 7.6 8.5 

Six major industrial countries 
(billions of dollars) ....... $2.0 $ 7.4 $10.3 $19.7 

United States ............. 75.5% 37.2% 43.6% 44.4%
 
Japan ................... 3.4 16.5 7.9 10.7
 
West Germany ............ 2.8 10.2 7.0 7.8
 
United Kingdom .......... 16.3 11.6 1.5 6.8
 
France .................. 0.2 21.5 30.9 24.3
 
Italy ..................... 1.9 2.9 9.1 6.1
 

Total major industrial 
countries ............ 100.0% 100.0% 100.0% 100.0% 

aCommunications, commercial aircraft support systems, medical services, and petrochemical facilities. incomplete coverage, 

especially for 1978-79 and 1982. 
bComprised entirely of one large Canadian communications technical services contract (Bellof Canada). 
CComprised primarily of a few SwedenlNetherlands telecommunications equipment contracts. 

SOURCE: 	Office of Technology Assessment. A detailed compilation of the contracts by supplier firms and awarding Middle 
Eastern countries for the 1978-82 period is available from OTA upon request. 
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Table 31.-Supplier Shares of Middle East Contracts in Four Technology Sectors,By Type of Contract,, 1978.82 (percent or millions'of dollars) 

Type of contractTechnology sector/ Technical Equipmentsupplier country services supply Construction Total 
CommunicatinsMajor industrial countrie,, .... $266.9 $6,379.6 $167.7 $6,514.1United States ............. 
 42.0% 44.6%Japan .................... 1.0% 43.4%
8.4 100 11.7West Germany ............ 20.2 

79.4 

11.8 -United Kingdom .......... 15.2 11.9
12.2France .................. - 12.0
0.2 19.8 19.6Italy .................... 19.0
14.1 1.6 -Fetal.................. 2.1
100.0% 100.0% 100.0% 100.0%

Commercial aircrsft support systemsMajor industrial ccuntries .... $462.7 $488.7 $2,873.8 $3,825.3United States ............. 
 96.3% 0.2% 16.5%Japan.................... 
2.3 

6.5% 

-West Germany ........... 2.6 2.3
0.3 3.5 20.4United Kingdom .......... 2.8 15.8
15.8France .................. 3.5 5.0
. 0 6 77.1 67.0italy..................... 60.3
 .- 1.0Total .................. 0.1
100.0% 100 (% 



100.0% 100.0% 
Medical sarticesMajor industrial countries .... $1,231.1 $44.7 $2 841.9 $4,117.7United States ............. 
 77.8% 56.0%Japan ................... 6.4% 28.3%
.- 4.1 21.4 14.8West Germany .United Kingdom .......... 22.2 4........... 3.0
39.9France ................... -.1 8.2
0.1 - 43.5Italy ......................- 30.1
 

22.7 15.7Total ...................
 100.0% 100.0% 100.0% 100.0%Petrochemical facilitiesMajor industrial countries .... $45.0 $883.8 $4,429.2 $5,358.0United States ............. 
 .Japan .................... - 93.1% 76.9%
100.0% 67.6% - 12.0West Germany ............ 
 .- 2.1 0.2 0.5United Kingdom .......... 
 17.5France ................ 
.-

- 2.9
 
Italy..................... .-
 12.8 6.7Total ................... 7.7
100.0% 100.0%ait appears that West ferman 100.0% 100.0%tirms received a nunmber of sizable hospital construction contracts. Contract values were not

available, however. 
SOURCE: Office,of 1echnology Assessmeit. 

The telecommunications figure would un- ative advantage in the sale of technicaldoubtedly be higher if American participation services in the Middle East that matches thein the large 1978 Bell of Canada technical serv- comparative advantage it has in human capiices contract in Saudi Arabia were given tal-intensive trade in general.
weight. 

In petrochemicals, technical service con-
No such suggestion of a general comparativeadvantage in equipment supply can be gleanedtracts were not reported separately to any ex- from the four-sector contract data. U.S. content. Nevertheless, a large component of tech- tractors did well in telecommunications andnical services is undoubtedly included in the medical equipment supply, but France and Jalarge U.S.-dominated petrochemical construc-

tion contracts. All this supports the hypoth-
pan were dominant in supply of equipment foraircraft support and petrochemical facilities,esis that the United States has had a compar- respectively. Except for the petrochemical 



construction contracts, U.S. contractors were 
awarded very few construction contracts dur-
ing the period under review. French contrac- 
tors did well in airport and hospital construc-
tion, and Japanese contractors won all of the 
identified communications construction con-
tracts, except for a small amount won by 
French contractors. 

It is hard to generalize about contracting in 
the Middle East from the experience in the 
four technology sectors because supplier 
shares in the four sectors were substantially 
different from those in contracts as a whole. 
However, OTA has framed the hypothesis 
that in technology sectors where transfer of 
technology is difficult, where technology is 
transferred in packages overseen by expatriate 

technical and managerial experts, and where 
because of these factors, unbundling of certain 
components is difficult, U.S. contractors have 
had a comparative advantage, 

In individual cases, this advantage may, of 

course, be overridden by the superior perform-
ance of companies from other supplier coun-tries, by political factors, or by price differen-

tials arising from supplier subsidization or 
exchange-rate misalignments rather than from 
long-run comparative advantage. Neverthe

less, the evidence suggests that U.S. com-
panies have been preeminent in the Middle 
East in technical services and other difficult 
technology transfer tasks in the recent past. 
OTA's evidence is largely from the four tech-
nology sectors examined and is not conclusive, 
but it is consistent with what is known about 
U.S. comparative advantage generally. 

Another hypothesis suggested by the con-
tract data in the four technology sectors is 
that U.S. -.tractors won at least some of the 
equipment supply and construction contracts 
when the equipment and construction tasks 
could not easily be unbundled from the tech-
nical services in the package. The large petro-
chemical contracts and the Litton Industries 
contract to install a national communications 
system in Saudi Arabia may be examples of 
this. On the other hand, according to this hy-
pothesis, suppliers from other countries would 
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be more likely to win contracts to supply 
standardized airport equipment, such as radar 
systems. 

In certain contexts (e.g., medical equip
ment), where, presumably, much of the large
ticket equipment items could be unbundled 
(and perhaps are at the subcontract level), U.S. 

equipment sales may have come more as a re
sult of the high quality of equipment. 

FACTORS AFFECTING
 
SUPPLIER SHARES
 

ener Dh ares 
Exporter Shares 

Two fundamental determinants of exporter 
shares and of change in shares are the sizes 
of the exporting economies and their rates of 
growth, Large countries tend to have smaller 
ratios of exports to GNP, since internal trade 

opportunities are greater for a given firm in 
a large country than in a small one. This factor provides an underlying reason why the 

U.S. share of exports to the Middle East is 
sm0er than its share of industrial-country 

As an economy grows, a country's trade can 
generally be expected to grow as well, with 
faster growing countries tending to increase 
their trade faster than slower growing ones. 
This is an underlying reason why Japan, with 
a relatively fast growing economy, has in
creased its share of both world and Middle 
Eastern trade. 

Beyond these very general factors are a va
riety of other factors that determine the 
overall export share of a country and how it 
changes over time. Natural and artificial bar
riers to trade (shipping costs to the Middle 
East and the boycott against firms trading 
with Israel) and natural and artificial incen
tives to trade (Japan's complete lack of domes
tic petroleum resources and favorable tax 
treatment for exporters) affect a country's 
overall export share in the world and in par
ticular countries. 
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Regarding supplier shares of particular corn-
modities in Middle Eastern trade, countries
tend to have higher shares in those commodi-
ties in which they have a comparative advan-
tage-i.e., in commodities produced by their
relatively more efficient industries. As dis-
cussed in chapter 2, the United States has
comparative advantage in research and devel-
opment (R&D) intensive and human capital-in-
tensive goods and services and a comparative
disadvantage (relative West:o European
countries and Japan) in standardized machin-
ery and manufacture. A study covering theperiod 1970-78, which examined 73 manufac-
tured commodity classes, concluded that the
U.S. comparative advantage continued 
technology-intensive exports over the period.

in 
9 

Comparative advantage differences among
the industrial countries should not be overem-
phasized, however. All the larger industrial 
countries have well diversified economies and 
are able to compete with one another in a widevariety of export markets. The competitive dif-
ferences among firms of a given country may
be larger than those among firms of different
countries, especially if all governments sub-
sidize their exporters. Furthermore, political
factors may overshadow comparative advan-tage in particular contexts. 

Middle Eastern Regional Shares 

Table 32 shows that exporter shares of Mid-die Eastern regional trade are sometimes heav-
ily dependent on trade with individual coun-
tries. The United States had fully two-thirds
of its 1982 Middie Eastern trade with just twocountries, Saudi Arabia and Egypt, and half

of its trade with Saudi Arabia alone. All but
France had Saudi Arabia as its major trading

partner, but no supplier country's trade was 

more heavily concentrated there than that of
the United States. If Saudi Arabian imports

decline or if the United States significantly
loses market share there, its overall Middle 
Eastern share could decline substantially, 

S'Raymond F. Mikesell and Mark G. Farah, U.S. ExportCorn-petitiveness in Manufacturein Third World Markets (Wash-ington, D.C.: Center for Strategic and International Studies,Georgetown University, 1980, p. 16ff. 

O(Lier trade concentrations above 15 percent
in 1982 included Japan and all the West Euro
pean countries with Iraq; France with Algeria;
and Italy with Libya. Except for changes in
volving these countries, in most cases even
large changes in trade or share would result
in little change in regional share. The case of
Iran is a partial exception; large changes intrade are possible with the end of the Iraq-Iran
War, as is a large change in the U.S. export
share. Both of these changes could result insignificant changes in supplier regional shares. 

Major Specific Factors in Export
Competition in the Middle East 

The major specific factors affecting supplier
export shares in the Middle East market ap
pear to be a set of factors affecting price; a setof factors involving bilateral relations, histori
cal presence, and diplomatic support; and, fi
nally, the industry standing of the competing
firms.3" 

Price.-OTA's market share data in the four
technology sectors examined indicate that, for
the levels of quality demanded, U.S. firms tendto be price competitive in the items in which
the United States has a comparative advan
tage, namely in managerial and technical servae aeyi aaera n ehia ev
ices and in R&D/human capital-intensive 


com
modities. This advantage is matched by some
price disadvantage in standardized equipmentand services. 
- T.,o other factors, the use of local agents and the design

of training programs, have been mentioned as important fac
tors in winning contracts and making sales. They do not ap
pear to be important determinants of export share, however.
The use of local agents has been an important, sometimes required means of competing for contracts throughout the Mid
die East, particularly in Saudi Arabia and Kuwait, but since
 
suppliers widely use local agents, it does not seem to he a fac
tor that differentiated suppliers of different countries.
The strategy particularly favored by the Saudi Arabian Gov
ernment in recent years to engage international suppliers in
joint venture with local firms also does not appear to have been
an important factor affecting supplier shares, except for thelarge petrochemical projects ini Saudi Arabia, since the aggre
gate value of direct investment outside of trade and financial 
enterprises has been small.In all sectors examined, Middle Eastern countries usually require contract proposals to incorporate programs to train nationals to eventually take over the operational responsibilitiesof the foreign firm. OTA has seen no evidence, however, thatany country's exporters have an advantage in training per sebeyond their expertise in particular types of technologies. 

http:period.in


Ch. 4-Technology Trade With the Middle East @ 111 

Table 32.-Percentage Distribution of Supplier Trade With Middle East Countries, 1932 

United 
States Japan 

Saudi Arabia ............... 51.4% 39.2% 

Egypt ..................... 16.4 3.9 

Iraq ... ................... 4.8 16.3 

Iran ................ ...... 0.7 5.6 

Algeria .................... 5.2 4.0 

Kuwait .................... 5.4 10.6 


Total 6 countries .......... 83.9% 79.6% 


Libya ...................... 1.7 1.7 

Oman ..................... 1.0 2.7 

Qatar ...................... 0.9 2.1 

UAE ....................... 6.3 8.8 

Jordan ..................... 3.5 1.5 

Lebanon ................... 1.7 0.9 

Syia ...................... 0.8 1.0 

North Yemen ............... 0.2 1.1 

South Yemen ............... 0.0 0.5 


Total 15 countries ......... 100.0% 100.0% 

SOURCE. International Monetary Fund, Direction of Trade Statistics Yearbook, 

Price can be affected in other ways, however, 
For long-lived items, export credit subsidies 
are one way. Direct subsidization of produc-
tion or of exports, assumption of risk in cost 
or political insurance, and, more cubtly, indus-
trial policy support of R&D are other ways 
governments can affect the prices their firms 
charge. In each of these cases, the subsidies 
or other factors may prevent a given country's 
firms from competing profitably. All of these 
factors affecting price appear to be significant 
factors affecting exports to the Middle East. 

Of the major industrial-country exporters, 
France in particular, and to a certain extent 
the United Kingdom and Italy, have subsi-
dized exports. None of the other countries 
eschew this entirely, however. The United 
States has been taken to task over what have 
been called industrial policy subsidies to the 
aerospace industry and for the tying of bilat-
eral assistance to the purchase of American 
goods-torelations 
tions. These issues are analyzed more fully in

chape,,s 12and13.country
chapters 12 and 13. 

Bilateral Relations, Historical Presence, and 
Diplomatic Support.-During the period under 
review, governments affected sales to the Mid-
dle East in several ways. Perhas the most 

United 
Germany France Kingdom Italy 

23.4% 21.2% 25.8% 22.3% 
7.6 10.7 6.4 7.6 

20.8 15.6 16.5 15.1 
9.3 3.6 6.3 6.6 
9.0 22.9 3.8 6.0 
5.4 3.4 5.7 5.7 

75.4% 77.4% 64.5% 63.3% 

10.1 4.6 5.0 19.5 
1.1 0.8 5.0 0.8 
1.0 2.0 A 7 0.7 
4.8 5.8 10.6 4.8 
2.7 1.8 5.6 2.9 
1.6 3.6 1.3 4.5 
2.4 2.2 1.7 2.2 
0.7 1.3 1.0 1.0 
0.1 0.4 0.7 0.5 

100.0% 100.0% 100.0% 100.0% 
1983 

dramatic trade effects have been those occur
ring when political relations are frigid. For ex
ample, U.S. trade relations with Iran, Libya, 
and Iraq have during the past decade been 
negatively affected by political differences. 
Commercial relations then tend to fall by the 
wayside but can be repaired, as the case of the 
United States and Egypt demonstrates. Ja
pan, West Germany, and Italy have been able 
to "sell to all," with the United States and 
France more strongly linking political and eco
nomic relations. 

In another example, antiboycott and over
seas business regulations, since they apply to 
U.S. exporters across a broad span of business 
activity, probably reduced the U.S. export 
share at least by a small amount. U.S. national 
security, foreign policy, and nonproliferation 
controls appear to have had an impact on sup
plier shares in aircraft and nuclear sales dur
ing the 1970-82 period. 

On the other hand, extremely close political 
between a supplier and a recipient 

con be follow e ap d inrwhich 
may be followed by a period in which 

the recipient attempts to diversify. The secu

larly declining share of French suppliers in 
Algeria during 1970-82 and the recent trends 
in diversification away from dependence on 
U.S. contractors in Saudi Arabia appear to fit 
this pattern. 
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The historical presence of firms in certain 
countries, such as the ARAMCO set of firms
in Saudi Arabia, is sometimes an important
factor in current commercial success. The pe-
trochemical ventures involving these firms il-
lustrate this point. 

The importance of diplomatic support of ex-
porters is difficult to determine. When the
diplomatic support extends to government fi-
nancial and performance guarantees, however,
it may be a decisive factor, as has been the 
case in contract awards in the medical serv-
ices sector in the Middle East. High-level ecc,-nomic diplomacy on the part of supplier gov-ernments has been a asset to supplier firms
in some contract awards, as documented in the 

act awain s me ontds, s d cum nte in themedical service, telecommunications, and com-mercial airlines sectors and discussed in 
chapters 7, 8, and d. 

Industry Standing.-Finally, an impo,'tant
factor in a number of contract awards during
the period 1970-82 was the industry standing 

of the firm. Industry standing refers to the 
proven track record of a firm and the length
of its experience with a particular type of tech
nology transfer. Particularly when the firms
bidding for contracts are inexperienced (new
entrants in the market) or risk-averse, strong 
industry standing for the prime contractor or
the consortium leader can be an extremely im
portant factor. In the hospital management
subsector of management services, the strong
reputation of U.S. firms has undoubtedly been 
an asset in winning contracts; in sales of med
ical equipment, however, firms from manyWest European nations have gained industrystanding and U.S. firms have not fared as well
in sales. In a situation where all firms bidding 
have industry standing and the contractinghave in the st a at re co ntratinggroups in the Middle East are comparatively 
experienced, industry standing is not as important. Sales of commercial aircraft fall intothis category, as evidenced by the Boeing-
Airbus competition. 

CONCLUSION
 
Trade with the Middle East has been big

business for the Western industrial countries,
with exports to the region in 1982 in the range
of 8 to 12 percent of total exports for five of
the industrial countries. During the past dec-
ade industrial-country trade with the Middle
East expanded more rapidly than trade with 
any other region of the developing world. 

Technology trade, insofar as this is meas-
ured by imports of machinery and equipment 
or by large contracts, has been a large com-
ponent of Middle Eastern imports. These im-
ports were principally destined for use in phys-
ical and social infrastructure projects in theoil-rich countries. Direct investment outside 
the petroleum sector was not a major mecha-nism of technology transfer in the Middle East 
during the last decade, 

Saudi Arabia has been by far the largest
market of the 15 countries in both trade and 
contracts, purchasing in recent years about 

one-quarter of all industrial-country exports
to the region, one-third of all machinery and
equipment exports, and one-third to one-half
of the value of all contracts. At various times
in the last decade, the Saudi position has beeni
rivaled by Iran and Iraq in one or the other
of these categories, but political instability and 
war reduced their imports of civilian technol
ogies. Saudi Arabia has also been among the 
top ten export customers worldwide for many
of the industrial countries. It was the sixth
largest customer of the United States in 1982,
for example. 

No clear trend was apparent in the expconrt
shares of the major industrial country suppliers, despite the context of political turmoil, 
oil crisis, and rapid growth of trade in the region. The United States, in particular, becauseof political differences, has seen its trade van
ish in certain countries like Iran. Nevertheless, 
over the region as a whole, four of the major 



exporting countries-the United States, West 
Germany, the United Kingdom, and Italy-
maintained their overall export positions 
through the decade (despite variations in par-
ticular types of exports or markets). Japan and 
France exchanged share positions, with Jap-
anese firms dramatically expanding export 
shares while French firms lost ground. 

The share of U.S. firms in contracting in the 

region was similar to that of the United States 

in total exports-18 percent in total exports 
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and 16 percent in contracts in 1982. However, 
for the four technology sectors examined in 
this chapter-telecommunications, aircraft 
support systems, medical services, and petro
chemical facilities-the U.S. share for 1978-82 
contracts was 44 percent. This higher market 
share in these advanced technology sectors 
confirms the view that the United States has 

a comparative advantage in R&D and human 
capital-intensive trade. 
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CHAPTER 4 STATISTICAL APPENDIXES 
Appendix Table 4A.-Supplier Export Shares to Saudi Arabia, by Commodity Class, 1982 

United United Total valueStates Japan = Germany France Kingdom ItalyCommodity 100 percent 
(percent)Food and live animals .............. ($ millions)
0 43.4 3.2Beverages and tobacco ............. 10.5 26.4 15.7 0.8 1,032
1 36.6 28.6 0.5Crude materials .................... 0.8 22.9 10.6 322
2 71.1 2.9Mineral fuels .............. ........ 3 5.4 12.1 6.6 2.0 69
8.5 0.2Oils and fats ...................... 0.8 26.5 4.3 59.7
4 73.4 1.0 48610.6 6.5Chemicals ......................... 6.0 2.6 30
5 29.1Manufactured, classified by material 

4.1 15.4 13.5 31.2 6.6.. 6 22.7 45.1 11.3 10.3 
949

Machinery and equipment ........... 9.1 1.4 4,739
7 32.8 27.7Machinery, other than electric ..... 
17.9 5.4 8.1 8.2 13,75771 42.7 21.3 14.4Electrical machinery .............. 7.4 13.2 1.0 4,850
72 29.9 28.0Telecommunications apparatus... 724 16.0 8.0 7.9 10.2 3,40525.6 51.1 12.4 4.7 6.2 0.0 658Electrical, medical andradiological ................. 
 726 40.7 7.9 37.4 1.5Transport equipment ............. 9.3 3.3 45
73 30.4 39.1 21.2 2.3Road motor vehicles .......... 4.3 2.6 4,676
732 21.0 48.7 24.7Aircraft....................... 1.8 2.9
734 81.6 0.8 3,687

Miscellaneous manufactured goods... 
2.1 0.0 1.8 11.3 3.38 27.5 24.2 620

Instruments and apparatusb ....... 861 
10.7 9.9 10.4 17.3 2,014
35.5 29.8 11.0 10.4Not classified according to kind 12.2 1.0 3019 7.0 1.5 6.6 0.1Total........................... 8.5 76.3 
 6932 9.7 27.5 1 4.6 8.2 9 .8 10.2 24,090Note Percentages for the six supplier countries sum to 100 percent (except for rounding error).bSlandard International Trade ClassicationScientific. ridical optical

SOURCE OECD 
masuring and controlling
Trade Series C obtained frorn Data Resources, Inc. on-line 
 service 

Appendix Table 4B.-Supplier Export Shares to Iraq, by Commodity Class, 1982 
United United Total value = 
States Japan Germany FranceCommodity Kingdom Italy 100 percentSITCa (percent) ($millions)Food and live animals .............. 
 0 38.8 0.4Beverages and tobacco 8.0 47.2 3.8 1.7............. 336
I 0.0 0.3 5.7Crude materials .................... 7.3 65.2 21.5 126
2 16.8 36.2 18.3Mineral fuels ............. ......... 3 

13.8 13.0 1.8 28
3.6 7.2 16.3 10.9Oils and fats...................... 43.2 18.8 
 264 10.6 2.3Chemicals............... 6.0 
........ 5.4 11.5 64.2 5
Manufactured, classified by material 
5 8.4 9.1 32.3 18.6 24.0.. 6 1.9 34.2 25.8 18.9 12.3 

7.7 362

Machinery and equipment ........... 6.8 2,083
7 8.2 24.2Machinery, other than electric 28.9 8.9 12.2 17.6..... 7,56071 14.3 25.4 28.1 10.7 16.9Electrical machinery .............. 72 4.5 2,283
3.2 28.2Telecommunications apparatus... 724 

10.7 17.8 16.8 23.3 1,9852.2 32.1 7.2 30.3 28.2 0.1 526Electrical, medical andradiological ................. 
 726 47.5 11.3 19.4Transport equipment ............. .' 3 
4.5 13.2 4.2 16
8.7 26.6 41.6 2.9Road motor vehicles ........... 732 49.0 

7.8 12.4 2,599
2.6 33.3Aircraft....................... 2.5 8.0 
 4.6 2,027734 73.8Miscellaneous manufactured goods... 8 2.6 
0.0 0.0 5.4 1.7 19.1 29925.1 22.2Instruments and apparatusb 3.5 

15.6 23.7....... 861 10.9 613
17.9 31.7Not classified according to 16.1 29.7 1.1kind ... 1329 0.7Total........................... 6.0 65.5 3.1 0.7 23.9 184
7.4 24.3 27.8 12.5 13.5 14.6 11,324Nole Pecentates for tfie six Supplier countrie SUt o 100 pecent (except for rounding error)
bStandard International Trade Classilcatnio
Scientific. medical n ilcai, reasuriog and controlling

SOURCE OECD, Trade Series C, obtained from Data Resour,_as. Inc un-line service 
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Appendix Table 4C.-Supplier Export Shares to Egypt, by Commodity Class, 1982 

United United Total value = 

States Japan Germany France Kinpom Italy 100 percent 

Commodity SITCa (percent) ($ millions) 

Food and live aniimals .............. 0 65.0 1.8 5.9 24.0 2.5 0.9 881 

Beverages and tobacco .............. 
Crude materials ................ .. 

1 
2 

62.0 
58.9 

0.0 
2.1 

0.4 
12.6 

1.2 
11.4 

11.5 
11.9 

24.9 
3.1 

124 
74 

Mineral fuels ..................... 3 20.9 0.0 1.8 12.7 5.7 59.0 222 
Oils and fats ...................... 4 98.3 0.0 1.2 0.4 0.1 0.0 175 
Chem icals ........................ 5 13.1 3.4 29.4 19.5 22.7 11.9 448 

Manufactured, classified by material .. 
Machinery and equipment ........... 

Machinery, other than electric ..... 
Electrical machinery .............. 

Telecommunications apparatus... 

6 
7 

71 
72 

724 

22.3 
27.2 
39.7 
20.2 
20.6 

20.5 
12.6 

7.4 
22.8 
49.8 

19.4 
22.3 
26.5 
11.0 
5.5 

19.0 
14.7 
12.8 
13.3 
13.6 

9.6 
8.2 

12.3 
8.9 

10.4 

9.1 
14.9 

1.4 
23.8 

0.2 

770 
3,335 
1,349 

885 
268 

Electrical, medical and 
radiological ................. 

Transport equipment ............. 
Road motor vehicles ........... 

726 
73 

732 

23.7 
21.1 
14.1 

16.8 
13.0 
21.5 

39.2 
29.1 
35.9 

10.5 
21.7 
15.5 

9.3 
3.1 
3.5 

0.6 
12.0 

9.4 

9 
918 
487 

Aircraft ....................... 734 39.0 0.0 0.0 49.2 3.7 8.1 218 

Miscellaneous manufactured goods... 
Instruments and apparatus b ....... 

Not classified according to kind ..... 
Total ............ ....... . ........ 

8 
861 

9 
. . 

23.0 
29.0 
7.9 

3 .3 

19.0 
15.1 
2.3 

10.4 

16.0 
20.4 
15.0 
18.0 

12.9 
12.7 
0.7 

15.8 

20.2 
21.2 
44.7 

9.3 

9.0 
1.7 

29.4 
13.2 

249 
78 
75 

6,353 

Nore Percentages for the six supplier countries sum to 100 percent (except for rounding error) 

Standardi Inlerna:ional Trade Class!fication. 
Scientific. Medical. opical. measuring and controlling 

SOURCE OECD Trade Series C. obtained from Data Resources, Inc. on-line service 

Appendix Table 4D.-Supplier Export Shares to Iran, by Commodity Class, 1982 

United United Total value = 

States Japan Germany France Kingdom Italy 100 percent 

SITCa (percent) ($ millions)
Commodity 

Food and live animals .............. 0 10.0 2.0 39.2 44.1 4.3 0.4 216
 
Beverages and tobacco ............. 1 0.0 0.0 69.7 0.0 2.7 27.5 33
 
Crude materials ................... 2 1.0 44.0 27.0 2.5 25.0 0.5 109
 
M ineral fuels ...................... 3 0.3 0.1 14.6 0.9 1.2 82.8 271
 
Oils and fats ...................... 4 22.8 1.4 65.7 7.6 1.7 0.7 10
 
Chemi-'s ........................ 5 2.3 11.9 42.5 9.2 18.2 15.9 468
 
Manufactured, classified by material .. 6 0.3 51.0 32.1 3.5 8.1 5.1 757
 
Machinery and equipment ........... 7 3.6 20.0 34.6 7.3 16.7 17.8 2,069
 

Machinery, other than electric ..... 71 7.6 32.6 34.2 4.5 18.5 2.6 724 
Electrical machinery .............. 72 2.6 14.6 33.6 3.5 11.3 34.4 434 

Telecommunications apparatus... 724 0.1 21.9 68.5 2.4 7.0 0.0 52 
Electrical, medical and 

radiologtcal ................. 726 4.5 35.6 41.1 4.4 9.9 4.4 9
 
Transport equipment ............. 73 1.2 15.1 41.3 13.7 21.4 7.2 754
 

Road motor vehicles ........... 732 0.8 15.0 54.0 1.9 27.5 0.8 557
 
Aircraft ....................... 734 2.9 0.0 0.0 89.1 6.7 1.3 103
 

Miscellaneous manufactured goods... 8 5.8 21.4 45.2 5.6 20.3 1.7 116 
Instruments and apparatus b ....... .861 5.7 30.9 35.5 3.8 23.0 1.1 55 

Not classified according to kind ..... 9 2.0 15.9 36.4 0.7 1.2 43.8 13 
Total ........................... 3.0 23.0 34.4 8.1 13.7 17.8 4,060 

Note: Percentages for the six supplier countries sum to 100 percent (except for rounding error). 
aStandard International Trade Classification. 

Scientific, medical, optical, measuring and controlling. 

SOURCE: OECD, Trade Series C, obtained from Data Resources, mc. on-line service. 
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Appendix Table 4E.-Supplier Export Shares to Algeria, by Commodity Class, 1982 

United United Total valueStates Japan Germany FranceCommodity Kingdom Italy 100 percentSITCa (percent)Food and ($ millions)live animals .............. 
 0 22.0 0.1 30.0Beverages and tobacco 28.1 19.7............. 0.1 567
1 4.3 0.0 0.0 0.9Crude materials .................... 1.4 93.3 205
2 42.3Mineral fuels ...................... 9.2 13.9 28.5 5.7 0.5
3 33.4 2.2 8.6 52
Oils and fats...................... 5.3 26.9 23.6 
 1834 56.6 0.1 19.7 23.6Chemicals .... ................... 0.0 0.0 29
5 3.5 1.3Manufactured, classified by material 23.1 63.1 4.6 4.3 367.. 6 4.7 14.4 29.0 45.3Machinery and equipment ........... 7 11.3 15.4 

3.6 3.0 967

22.8 35.8Machinery, other than electric ..... 3.7 11.0 3,16471 12.3 16.0 27.3 39.0Electrical machinery .............. 3.4 2.1 1,272
6.4 18.3 

724 14.6 18.6 38.3 554Telecommunications apparatus... 
72 13.7 28.4 4.7 28.4

11.3 17.2 0.0 86Eleclrical, medical and

radiological ................. 
 726 0.1Transport equipment ............. 7.7 23.8 60.3 4.6
73 14.1 15.5 22.5 3.6 3141.1 4.3Road motor vehicles ........... 2.6 1,169
732 10.9 17.9 22.3Aircraft....................... 43.5 3.6 
 n.8 1,013734 97.6 0.0 0.0Miscellaneous manufactured goods... 0.1 2.3 0.0 503.0 13.7Instruments and apparatus . ....... 

8 20.0 52.4 3.4 7.4
861 2711.8 12.3 27.2 51.6Not classified according 5.5 1.6to kind 889 7.0 2.1 35.0Total 1.4 3.7. . .. ...... 50.8 2911.3 11.6 23.2 3 6.6 5.9 11.4 5 ,834Note Pf rceritaqve for the !;ni i,upiphercouPtries sum to 1O percent (exceptaStandarf International for rounding error).
Irrade Cla)ssifcation
 

Scientific. fridlCct opted {iC rinq end
M~ rii contr giiq
SOURCE OECD, itonTrace Series C, ofi,ime(I Data Resources, Inc on-tine selvice 

Appendix Table 4 F.-Supplier Export Shares to Kuwait, by Commodity Class, 1982 

United United Total value =States Japan Germany FranceCommodi!y Kingdom Italy 100 percentSITCa (percent) ($ millions)Food and live animals ............. 
 0 23.0 6.0 18.5Beverages and tobacco 25.7 26.6............ 0.3 129
1 41.8 5.3 0.5 0.9Crude materials ................... 37.5 14.0 66
2 79.5 2.7 3.1Mineral fuels ..................... 3.8 10.9 0.0 11
3 16.6 2.8 6.5Oils and fats...................... 4 
10.9 10.2 53.0 40
69.0 0.1Chem icals........................ 6.3 4.6 11.8 8.2
5 19.2 7.4 3 

Manufactured, classified by material 
19.5 11.7 39.3 2.9.. 6 10.5 63.4 8.9 

162 
5.5 10.3Machinery and equipment ........... 1.3 962
7 20.8 36.1 19.0 5.1Machinery, o'her than electric ..... 9.3 9.7 2,77871 25.8 39.4 19.5 4.2 10.6Electrical machinery .............. 0.4 784
72 10.2 37.9Telecommunications apparatus... 13.4 10.5 16.0 12.1724 10.1 74.2 6.7 7581.4 7.6 0.0 134Electrical, medical andridiological ................. 
 726 25.4Transport equipment ............. 

3.9 26.8 0.2 31.6 12.2 
 773 26.5 36.4 24.1 2.6Road motor vehicles ........... 4.8 5.6 1,119
732 24.1 41.3 28.6Aircraft...................... 1.3 3.6 1.1 805
734 685 0.0Miscellaneous manufactured goods. . 8 
0.0 6.8 1.8 22.9 13111.7 29.1
Instruments and apparatusb ........ 861 16.8 33.0 

13.1 11.7 14.0 20.5 514
19.1 6.5Not classified according 23.7 1.0to kind'..... 439 5.5 0.9 20.9 0.1 6.9Tol.. . . . ........................... 65.8 277
17.4 36.2 1 6.2 6.3 11.7 12.2 4,942Note P-rcentages for the six supplier countries sum
da 

to 100 percent (except for rounding error).agbstan rd International Trade classificationScientific, medical, optical, measuring and controlling.
SOURCE OECD, Trade Series C,obtained from Data Resources, Inc. on-line service. 
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CHAPTER 5 

Petrochemical Technology Transfers
 

INTRODUCTION 

Petrochemical technology transfer to the 
Middle Fast is of interest for several reasons. 
First, petrochemical manufacture involves 
coml)lex technologies that are often difficult 
to master, heightening the importance of train-
ing programs for indigenous personnel. Be-
cause petrochemical products are sold in a 
world marketplace, efficient operation and 
quality control are critical. Second, petrochem-
ical production is a very capital-intensive, 
feedstock-dependent, industry where plants 
with a small number of highly trained personnel nd nexensie suplie beeerg canel and inexpensiv~e energy supp~llies can be 
cost competitive, even in remote locations. 
Several Middle Eastern countries are in this 
situation. With their small populations, sub-
stantial oil income that permits operation at 
world scale-capacity, using state-of-the-art 
technology and formerly wasted (flared) nat-
ural gas resources, downstream operations 
such as petrochemicals may be the most 
appropriate technology for such countries. 
Third, actual construction, licensing, and oper-
ation of petrochemical plants and marketing 
of the products is a lucrative business for for- 

eign suppliers. Finally, the huge plants pres
ently urder construction or planned in the 
Middle East could cause severe dislocations 
in world commodity petrochemical markets 
once they come onstream. If more capacity is 
brought online in a slack world petrochemical 
market, this may quicken the pace of indus
try restructuring, particularly in Western Eu
rope and Japan. 

This chapter assesses the present status of 
Middle Eastern petrochemical production, per
spectives of recipient and supplier countriesand firms, and long-term developments. Final
and ir ad l ongtr opmns. inar
ly, it addresses U.S. policy options, which are 
fairly limited. 

One major theme is that, despite limited ab
sorption of petrochemical technology by indig
enous workers, Middle Eastern petrochemical 
facilities can be expected to operate efficiently 
and contribute significantly to their export 
revenues. Another major theme is the poten
tial for negative effects on manufacturers in 
industrial countries, possibly leading to trade 
disputes, as these plants come onstream. 

PETROCHEMICAL PRODUCTION IN
 
THE MIDDLE EAST
 

Production of petrochemicals is an extreme-
ly complex industry wherein scores of inter-
national firms produce and trade many differ-
ent feedstocks, intermediates, and product 
chemicals.' Central to the process is the con-

'Feedstocks are used in the first step of petrochemicals pro-
duct ion and include natural gas, natural gas liquids, and crude 
oil. intermediates such as butylenes arise during the course of 
steps leading toward production of desired petrochemical prod-
ucts and are generally not used by themselves as finished chem
icals. Product chemicals, such as methanol and ammonia, can 
be used independently or further processed. 

version of feedstocks, such as natural gas or 
byproducts from the oil refining process, into 
basic petrochemicals such as ethylene, meth
anol, ammonia, and a limited range of simple 
derivatives such as low-density polyethylene 

and polyvinylchlo-ide (PVC) (see app. 5A).
Technical expertise is required in selecting
appropriate feedstocks, products, and proc
esses to produce those products; constructing, 

operating, and maintaining the plants; and 
marketing and distributing the products. 

119 
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PRESENT AND NEAR-TERM 
STATUS OF PETROCHEMICALS 

IN THE MIDDLE EAST 
Several countries in the Middle East cur-

rently plan or have petrochemical construction
projects undlrwav: Saudi Arabia, Kuwait, Al.
geria, Qatar, Bahrain, !ran, Iraq, Abu Dhabi
(UAE), Egpt, and libya. Fach country's spe-
cific needs in eveloping its petrochemical sec-tor, as embiodied in invitations to bid and con-
tract.negotiations, vary and are a function ofthe following factors: I) technological require-
ments, including type of process and products
so)ught and the 1)ianned scale of production;
2) local 1dministrative and op'sational capa-
bilities; 3) the financial resources of the pu--
chasing country renterprise; and 4)politicaland cult-ural considerjfIioIls. 

To take advantage of economies of scale,
Milddle Eastern petrochemical plants are 

planned to be very large; the number of proj-
ects is relatively few. Petrochemi(al plants are
complex installations that are usudly custom
designed. Proven technology for petrochemi-
cal processes and products is widely available
from suppliers in the United States, Japan,
and Western Europe. Technological competi-
tion among these suppliers has centered onma-ginal differences in product yield, energy
use, and product mix. Often the contractors 
must have a track record on work of a similar
scale and have proven logistics capabilities,
Suppliers usually have entered into either joint

ventures or the construction of turnkey plants

for national companies or state-owned industrial enterprises. Even more than is the case 

for some of the other technology sectors ana-
lyzed in this assessment (telecommunications

and comimercial aircraft support), no commod-
ity trade classifications adequately capture im-
ports of equipment for these plants 

"NoStaiindard International 'rade Classification (SI'I'C) prod-ucl analysis isthus attempted, since equipment used in petro-
chemical production is included under a number of clossifica-ti(ns, including Revised SITC 71-18 (gas turbines); 7.12 (liquidpumps); 71:31 (gas pumps); 7281 (special industrial machinery;and control instruments). It is impossible to disaggregate theimports under these categories destined specifically for petro-chemical projects. 

THE MIDDLE EASTERN
 
PETROCHEMICAL INDUSTRY
 

IN GLOBAL, CONTEXT
 
To put the petrochemical situation in the

Middle East and North Africa in perspoctive,
tables 33 through ,10 list the region's 1981 and
projected future capacities for ethylene,:' low
density polyethylene (LDPE)/linear low-den
sity polyethylene (LLDPE), high-density polyethylene (HIDPE), ethylene glycol, styrene, 
methanol, and ammonia. These are all "primar'" or "commodity'' chemicals: they areproduced in large volume, by many companies,
to standard specifications, and traded inter
nationally, with price being a critical factor intrade., Uses for these products in downstream 
operations are indicated later in table 43. Sincevarious petrochemical projects have been an
nounced and then postponed, the announced
dates are subject to considerable change and 
are not included. Projects listed are expected
by OTA io come onstream. 

As indicated in table 33, the most signifi
cant expected development in the Middle East
is the rapid increase in ethylene capacity, ex
pected to in-rease nearly sixfold in 1985 to1990, with more than half of this increase re
flecting the completion of Saudi Arabian pro
jects. An additional 15 percent of new capac
ity could be added if Iraqi and Iranian projects
are resumed. Considering that th2 bulk of this
ethylene volume will be ethylene derivatives 
for export, the impact of these projects will 
be significant. 

'Olefins (e.g., ethylene, propylene, or butadiene) are consid. 
eredused be primarya chemicals, or building blocks whichtoto produce range of derivative products. can be 

'Chemical intermediates (sometimes referred to as "second
tier" chemicals) are produced from other chemicals. For exam
pIe, the intermediate chemical polyvinylchloride (PVC) is itslfproduced from ethylene and chlorine, both commodity chemicals. "Specialty chemicals," unlike commodity chemicals, are
relatively low-volume, high value-added products which are often produced by one or only a few companies. They are oftenspecifically formulated for a particular customer for uses suchas water treatment chemicals, lubricating additives, special adhesives, or electronic chemicals.

"'he cost of canceling a project is often not large if done sufficiently early. In the case of the canceled project of Dow Chemical in Saudi Arabia, approximately 1.5 years after the projectwas announced, the company reportedly wrote-off only $26 mfllion; the total value of the project is $1.5 billion. 
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Table 33.-Middle East and North African Ethylene Capacity, 1981 (thousand metric tons per year) 

1981
Country/company Location capacity Feedstock Expansions (year) 
Middle East: 
K.'wait: 

PIC .............................................. 
Saudi Arabia: 

Shuaiba - Ethane +350 (1988-90) 

SABIC/Shell ...................................... 
SABIC/(Dow)/Mitsubishi ............................ 
SABIC/Mobil ............................ 

Iraq:
Ministry of Industry 

Iran: 

......... 

AI-Jubail 
AI-Jubail 
Yanbu 

Basra 

-
-
-

(130)" 

Ethane 
Ethane 
Ethane 

Ethane 

+650 (1985-86) 
+500 (1986) 
+450 (1985) 

+130 (Restart 1985-90) 

Abadan Petrochemical ............................. 
Iran-Japan ........................................ 

Turkey: 

Abadan 
Bandar Khomeini 

(25)" 
-

Naphtha 
Naphtha 

Closed 
+300 (1990-95) 

Petkim ........................................... 
Petkim ........................................... 

Yarim ca 
Allaga 

55 
-

Naphtha 
Naphtha +300 (1984-85) 

Qatar: 
QAPCO .......................................... Umm Said 280 Ethane -

O ther .............................................. - 130 - + 70 (1989) 
North Africa: 
Algeria: 

Sonatrach ........................................ Skikda 120 Ethane -
Libya: 

Ras Lanuf Oil & Gas Processing .................... Ras Lanuf - Naphtha +300 (1984-85) 
Total .......................................... 585 3,050 

aCapacity installed, but facility not operational as of 1984. 

SOURCE: Office of Technology Assessement. 

Table 34.-Middle East and Morth African LDPE and LLDPE Capacity, 1981 (thousand metric tons per year) 

1981 
Country/company Location capacity Product Expansions (year) 
Middle East: 
Kuwait: 

PIC ................................................ Shuaiba - LLDPE + 165 (1988-90) 
Saudi Arabia: 

SABiC/Exxon ....................................... AI-Jubail - LLDPE +260 (1985)
SABIC/(Dow)/Mitsubishi .............................. AI-Jubail - LLDPE +120(1986) 

- LDPE +130 (1986)
SABIC/Mobil ........................................ Yanbu - LLDPE +200 (1985) 

Iraq: 
Ministry of Industry .................................. Basra (6 0)b LDPE Restart (1985-90) 

Iran: 
Iran-Japan .......................................... Bandar Khomeini - LDPE +100 (1990-95) 

Turkey: 
Petkim ............................................. Yarim ca 24 LDPE 
Petkim ............................................. Aliaga - LDPE +150 (1984-85) 

Qatar: 
QAPCO ............................................ Umm Said 140 LDPE -. 

Other ..................................---.............. -- 96 LDPE -
North Africa: 
Algeria: 

Sonatrach .......................................... Skikda 48 LDPE -
Libya: 

- LDPE +50 (1987)
Ras Lanuf Oil & Gas Processing ...................... Ras Lanuf - LDPE +80(1987)
- LLDPE +80 (1987) 

Egypt:a 
EGPC .......... ................................... Alexandria - LDPE +90 (1990) 

Total ............................................. 
 308 1,405
aBased on Imported ethylene. 
bNot operational as of 1984. 

SOURCE: Office of Technology Assessment. 

35-507 0 - 84 - 9 : QL 3 
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Table 35.-Middle East and North African HDPE Capacity, 1981 
(thousand metric tons per year) 

Country/company 

Middle East: 
Kuwait: 

PIC ................................ 

Saudi Arabia: 

SABIC/(Dow)/Mitsubishi ............... 
SABIC/Mobil ........................ 

Iraq:
Ministry of Industry .................. 

Iran: 
Iran-Japan ........................... 

Turkey:
Petkim ............................. 
Petkim ............................. 

Qatar:
QAPCO ............................. 


North Africa: 
Libya:

LNOC .............................. 
Egypt:a

EGPC .............................. 


Total ............................. 


1981Location capacity Expansions (year) 

Shu,;h% -

AI-Jubail 
Yanbu 

-
-

80 (-1986)
100 (1985) 

Basra - 30 (1985.90) 

Bandar Khomeini - 60 (1990-95) 
Yarmca -
Aliaga - 40 (1984-85) 

Umm Said - 70 (1988.87)a 

- - 50 (Planned) 

Alexandria  40 (1990) 

470 
Ultimately it may be a conversion and expansion of its LDPE facility to LLDPE. An LLDPE facility could be used to produce 
a range of products from LLDPE to HDPE. 

SOURCE: Office of Technology Assessment. 

Table 36.-Middle East and North African Ethylene Glycol Capacity, 1981 
(thousand metric tons per year) 

Country/company 

Middle East: 
Kuwait: 

PIC ................................ 

Saudi Arabia: 

SABIC/(Dow)/Mitsubishi ............... 

SABIC/Mobil ........................ 

Turkey:
Petkim ............................. 


North Africa: 
Libya:

Ras Lanuf Oil & Gas Processing 

Total .............................
 

SOURCE: Office of Technology Assessment. 

........ 


Tables 34 through 37 indicate the types of 
derivative capacity expected onstream in the 
Middle East region during the 1980's. As 
shown in these tables, polyethylene--especial
ly in the form of LDPE and LLDPE-will pre-
dominate over other forms of ethylene deriv-
atives. Most of this material will be exported 

1981
Location capacity Expansions (year) 

Shuaiba - +135 (1988-90) 

AI-Jubail - +300 (1986)
Yanbu - +200 (1985) 

Aliaga - +68 (1984-85) 

Tobruk  +50 (1987) 

7 

to Asia, Africa, and Europe. Similar distribu
tion patterns are expected for other olefin
derivative exports. 

Tables 38 through 40 for methanol and am
monia include export projects under develop
ment in the Middle East and North Africa. A 
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Table 37.-Middle East and North Afhlcan Styrene Capacity, 1981 
(thousand metric tons per yoar) 

1r1 
Coun'rylcornpany Location capacity Expansions (year) 
Middle East: 
Kuwait: 

PIC ................................ Shuaiba - +340 (1988-90)
Saudi Arabia: 

SABIC/Shell ......................... AI-Jubail - +300 (1985-86) 
Iran: 

Iran-Janan ........................... Bandar Khomeini - +20 (1990.95) 
Turkey: 

Petkim ............................. Yarimca 20 -
North Africa: 

Total ............................. 20 660
 

SOURCE- Office of Technology Assessmert. 

Table 38.-Middle East and North African Methanol Capacity, 1981 (thousand metric tons per year) 

Country Company Location Feedstock a Capacity Expansions (year) 
Middle East: 
Egypt ................ Egyptian Petroleum Alexandria NG 10 -

Saudi Arabia .......... SABIC/Mitsubishi Gas Chemical AI-Jubail NG -- 600 (1983)


SABIC/Celanese/Texas Eastern AI-Jubail NG - 650 (1985)

Bahrain .............. SABIC/PIC/BANOCO Sitra Island NG 70 360 (1984-85)

Othe r ................ ................................ NG 60
 
North Africa: 
Algeria ............... Almer Arzew 1G 110 -

Libya ............... Libyan Methanol Marsa El Brega NG 330 330 (1985)
 
Total Middle East and North Africa ................... 580
 
aNatural gas 

SCURCE: Office of Technology Assessment. 

significant number of the ammonia projects dwarf those of all other countries, including
in this region are dedicated *o domestic fer- those in the Middle East, reflecting the large
tilizer consumption. domestic U.S. market. It should be remem-

For purposes of comparison, table 41 shows bered that, because a large part of Middle East 
petrochemical production outside the Middle output is targeted to export markets, these 
East in 1.982 for the same eight commodity plants will have a large impact on world trade 
chemicals covered in tables 33-40. Middle East in these chemicals. As indicated in table 41, 
production-particularly of ethylene, LDPE production declined in many cases in recent 
and LLDPE---is significant when compared years. This foreshadows significant restructur
with non-U.S. producers (Western Europe, Ja- ing ahead as the large Middle Eastern plants 
pan, Canada, M-xico). U.S. production figures come onstream during the next few years. 

PERSPECTIVES OF RECIPIENT COUNTRIES
 
AND FIRMS
 

To understand how petrochemical technol- projects in Saudi Arabia, Kuwait, Bahrain, 
ogy is transferred to the Middle East and the Qatar, and Algeria. Because Iranian, Iraqi,
implications of this transfer, OTA assessed and Egyptian projects will have minimal im
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Table 39.-Middle Eastern Ammonia Capacity, 1981 (thousand metric tons per year)Country/company Location Capacity dstock Expansions (year) 

Bahrain: 
Gulf Petrochemical........................ 

Iran:Iran Fertilizer ............................. 

NPr ..................................... 


Iraq:

Ministry of Industry ........................ 


Kuwait: 
PIC ...................................... 


Qatar:
QAPCO............................... 


SaUdi Arabia: 
Safco ................................. 

SAMAD ............................... 


Turkey:
IGSAS .................................... 


Azot Sanayii .............................. 


United Arab Emirates:ADNOC .................................. 


Other. ..................................... 


Total Middle East ........................ 

aFeestocks: NG - natural ges; N - naphtha. 
SOURCE: Office of Technology Assessement. 

Silra 

Shiraz 
Bandar Khomeini 

Basra 

Um Qassr 

Al-Kain 

Shuaiba 
Shuaiba 

Urn Said 

Damman 
AI-Jubail 

Ism it 
Kirklareli 
Kutahya 
Sillfke 

Ruwals 
Ruwals 

-

28 
540 

272 
272 

-

330 
220 

480 

160 
-

270 
-

124 
-

-

-
80 

3,086 

NG 270 (1984-85)
 

NG 320 (1982-83)

NG Damaged due to war
 

NO Damaged due to war
 
NG 544 (Planned)
 
NG 41 (1984-85)
 

NG
 
NG 270 (1983-84)
 

NG
 

NG
 
NG 270 (1983-84)
 

N
 
NG 270 (1983-84)

N
 
N 270 (1983)
 

NG 270 (1984)
 
NG 270 (1985)

N 270 (1985-90)
 

Table 40.-North African Ammonia Capacity, 1981 (thousand metric tons per year) 
Country/company 

Algeria:
Sonatrach .................................. 


Egypt:
Nasr..................................... 


S............. 
 .................
El Nasr d Engrais et Ind Chimiques 

State .................................... 

Libya:


LNOC ..................................... 


Morocco
OCP ....................................... 

Nitro ar ................................... 


Sudan: 
State ...................................... 


Tunisia: 
Groupe Chimique ........................... 


Total ..................................... 


............ 


aFeedstocks: NG - natural gas: COG - coke oven gas; N - naphtha. 
SOURCE: Office of Technology Assessement. 

Location 

Arzew 

Arzew 

Annaba
Skikda 

Helwan 

Aswan
Suez 
Talkha 
Abu Qir 

Capacity 

-

-
--

49 
119
48 
98 
-

Marsa El Brega 270 

Jorf Lasfar --
Mohammadia . -

Port Sudan -

Gabes -

584 

Feedstocka Expansions (year) 

NG 270 (1980-81) 

NG 270 (1980)
NG 270 (1983-84)NO 270 (Planned) 

COG 
NN 
N 325 (1980-81)
NG 326 (1979-80) 

NG 270 (1984-85) 

N 270 (Planned)
N 90 (Planned) 

N 50 (1983)
 

50 (1985)
 
NG 270 (1985)
 



Table 41.-PFstrochemical Production Outside of the Middle East Region, 1982 
(thoushnd motric tons producedlaverage annual growth, 1981-82, %) 

United United West 
States France Italy Kingdom Germany Japan Caniada Mexico 

Ethylene .................. 11218.2/-16.2 1868.2;1.0 909.1/0.0 1081.8!-13.0 2636.4/-9.0 3590.0/-2.0 1010.01-24.0 400.0/5.0
Linearow-density polyethylene . . }3409.1/-2.0 1881.8/0.0 1509.1/-5.0 }418.21-8.0 } 1122.7/-6.0 }1670.0/0.0 }570.01- 10.0 190.0/2.0 

High-density polyethylene .... 2240.9/5.0 80.0'0.0
Ethylene glycol ............. 1954.6/3.7 
 181.8/-17.0 390.0/-6.0
Styrene .................... 2695.5/-11.3 
 309.1/18 309.1/6.0 136.4/-6.0 1090.0/-1.0 30.0/12.0
Methanol .................. 3300.0/-15.5 340.9!-2.0 
 709.1/2.0 630.0/-15.0 190.0/6.0Ammonia .................. 14081.81-18.6 1900.0/-16.0 1259.1/-15.0 1568 21-20.0 2510.0/-5.0 2470.0/13.0 

SOURCE: "Facts and Figures for the Chemical Industry," Chemical and Engineering News, June 13, 1983. pp. 26ff. 

(b 

C1. 
0r 
oCs 

ZI) 

0 
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pacts on world petrochemical markets, they
are only briefly reviewed, 

GOALS AND OBJECTIVES 

While their priorities may be different, the 
goals and objectives of the Middle Eastern 
countries are similar. Simply stated, their ob-
jective in petrochemical development is to 
move away from overdependence on oil toward 
a profitable manufacturing area that involves 
use of natural resources (natural gas) that have 
been wasted (flared) in the past. The development, via technology transfer, of a petrochem-
ical industry is also a matter of national pride.
They expect their petrochemical development
efforts to result in: 

* Revenues or profits to support future eco-
nomic growth. 

"Human resource development-A dynam-
ic industrial environment that would 
create employment, stimulate training
with clear objectives, support industries 
giving an outlet to the local entrepre-
neurs, and foster a group of technocrats 
to support future national growth. 

" The basis for future downstream in-
dustries. 

The goals and objectives of these countries 
differ little from those typical of developing
countries. Some of the more fundamental 
questions have been how to finance technol-
ogy without incurring inordinate amounts of 
debt, where to gain access to low-cost raw ma-
terials, the degree of capital intensity or so-
phistication of the technology, the availabil-
ity of trained manpower, structuring
relationships with multinational corporations,
technology on localand the implicationscultureof modern or Western 

The Middle East, with its unique combina-
tion of purchasing power and comparatively
low level of industrialization, provides a 
challenging area for petrochemical develop-
ment. Raw materials for petrochemicals are
plentiful in this region and, in the case of the 
Gulf States, can be considered "free" because
they are derived in association with crude oil
production. This utilization of abundant nat-

ural resources helps mitigate the increased 
costs of building and operating petrochemical 
plants in the Middle East. Moreover, the ini
tial capital for petrochemical projects and the
hiring and training of local and foreign manpower can be financed through use of energy
derived funds and anticipated future project
returns for In thiscollateral. environment 
debt, a typical constraint on many less devel
oped countries (LDCs), has not been as impor
tant a consideration. This has made it possi
ble to acquire the best technology available. 

Middle Eastern countries have faced poten
tial problems in a number of ways. By requir
ing competitive bids on all aspects of a proj
ect, potential overpayment is reduced, and
through joint venture and other arrangementswith foreign firms, marketing of products is 
planned. Cultural values are protected by citi
zenship restrictions and by limiting the incen
tives for foreign workers to go beyond their 

own enclaves or work camps. While a potential
brain drain is an issue in these countries, pro
fessional opportunities and financial well-being
should precelde a significant exodus of the
educated in Lne more financially secure Gulf 
States. 

PETROCHEMICAL PROJECTS 
Petrochemical projects in the Middle East

hetbe proe by goeM e at
have been promoted by governments acting
through oil ministries, state oil companies, or
specialized agencies and government-con
trolled companies. Because local abilities of 
private or governmental entities to evaluate,
design, engineer, construct, and operate the 
plants are generally inadequate to carry out
these tasks independently, Middle Easterncountries have attempted to improve indige
nous capabilities in these areas through par
ticipation with other countries in petrochem
ical projects. They also recognize a need for 
some level of foreign assistence from the be
ginning of a project through plant operation, 
a period generally spanning several years.
Thus, through arrangements with joint yen
ture partners, licensors, and contractors these
countries expect to expedite their development 
process via the absorption of state-of-the-art 



technologies, the development of managerial, 
marketing, and organizational skills, as well 
as import substitution and local and interna-
tional market development. International mar-
keting abilities are important because, in or-
der to achieve the level of economic scale 
prevalent internationally, a major portion of 
the output from these petrochemical projects 
must be exported. Since local demand will only 
account for approximately 10 percent of Saudi 
Arabia's eventual petrochemical production, 
the Saudi Arabian Basic Industries Corp. 
(SABIC) actively sought joint venture part-
ners-Shel, Exxon, Mobil, Dow Chemical, Cel-
anese/Texas Eastern, Mitsubishi Gas Chemi-
cal, and Taiwan Fertilizer-capable of 
marketing any surplus beyond the joint ven-
ture's own needs. 

The development of large petrochemical 
projects and related infrastructure provides 
the opportunity for local entrepreneurs to de-
velop supportive industries while enhancing 
business skills and judgment. The moderniza-
tion process entailed in these projects will 
create a more technical and highly educated 
population. Hence, even trainees in petrochem-
ical projects who leave that industry will take 
with them special skills and analytical tools 
that they and their local society might not 
otherwise have. These skills can be as simple 
as welding or as sophisticated as the manage-
ment of large productive assets. 

On the other hand, there are some potential 
disadvantages to host societies participating 
w.th foreign multinational corporations in 
these petrochemical projects. These perceived 
problems include excessive foreign profits. 
Multinational corporations are believed to 
sometimes skew their costs to the disadvan-
tage of the host countries, drawing inordinate-
ly high returns back to their parent company 
while reinvesting very little, if any, funds in 
the host country for future development. An-
other type of problem involves inappropriate 
and inadequate training programs. All of 
SABIC's projects will train a large number of 
people, approximately 7,000 to 10,000 by
1985-86. However, this is a relatively small 

number in light of Saudi Arabia's total man-
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power development requirements. Further
more, large capital-intensive projects do very 
little for the large number of underemployed 
in Algeria. There is also concern that research 
and development (R&D) efforts will never be 
based in the Middle East, and as a conse
quence, that true technology transfer will nev
er occur. Others fear that indigenous business 
development will be preempted by these pro
jects. Subsidizing wholly or even partially for
eign-owned facilities, in their view, may pre
vent the development of similar facilities by 
local business and result in continuing depend
ence on foreign corporations. Finally, even 
those who do not believe that multinational 
corporations are necessarily exploitive still 
worry about potential corruption of cultural 
and religious value systems in their countries. 

PROJECT PROFILES 
The major petrochemical projects now under 

way in the Middle East include three large 
projects in Saudi Arabia (the Mobil/Saudi joint 
venture at Yanbu producing polyethylene and 
ethylene glycol; the ExxonSaudi joint venture 
at Al-Jubail, producing polyethylene; and the 
Mitsubishi/Saudi joint venture at Al-Jubail, 
producing methanol). Other major projects are 
in Kuwait (PIC project, producing polyethyl
ene, ethylene glycol, and styrene which is ap
parently on hold), in Algeria (a Sonatrach proj
ect, producing ammonia; another Sonatrach 

project producing liquefied natural gas-
LNG), in Qatar (the QAPCO/CdF Chimie joint 
venture, producing polyethylene), and Bahrain 
(the PIC/SABIC/BANOCO joint venture, pro
ducing methanol and ammonia).* In Iran and 
Iraq, war has postponed petrochemical devel
opment, while in Egypt there is a well-estab
lished fertilizer industry but little likelihood 
that that country will become a major petro
chemical producer. Summaries for each of the 
major eight projects are given in appendix 5B. 

*Petroleum Industries Co. (PIC), Societ6 Nationale de Trans
port et de Commercialisation des Hydrocarbures (Sonatrach),
Qatar Petroleum Co. (QAPCO), Bahrain National Oil Co. 
(BANOCO). 



128 * Technology Transfer to the Middle East 

Saudi Arabia 

Saudi Arabia is the model case of a well-
financed developing country seeking to devel-
op a modern petrochemical industry through
joint ventures with foreign companies. From
the foreign partner perspective, profits, crude
oil, and prospects for new business have all
been important incentives for participation, 

Saudi Arabia has undertaken an aggressive 
program to establish itself as a significant
world petrochemical center, although this is
not imnediately apparent when comparing
Saudi capacity for various chemicals to world
capacity. It becomes clearer in terms of the
Saudi percentage of total world trade. For ex-
ample, in the late 1980's, Saudi Arabia is ex-
pected to have an estimated 4 to 5 percent of
world LDPE and LLDPE capacity; however,
it is expected to control approximately 20 per-
cent of world trade in this product. (Kuwait
and Qatar combiied could represent an addi-
tional 10 percent.) 

The Saudi program includes five olefins and 
derivatives projects, two methanol projacts,and two ammonia projects. The size and type
of each of the olefins projects are shown in
table 42. All of these projects are scheduled 
for completion in the mid-1980's and, if suc-
cessful, can be expected to be followed by a
second generation of projects in the 19 90's.
However, some of these projects may be de-
layed. For example, the Arabian Petrochemi-
cal Co. project recently lost Dow Chemical as 

a participant. While SABIC has stated that

it would assume responsibility for the Dow ole-

fins complex,6 some delay in startup can be as-

sumed. Moreover, the quantity of ethylene to

be produced and the outlook for the LLDPE 

that Dow was to produce are still in question. 

Most of the projects now being developed 
were conceived in the period 1972-74 when Pc
tromin (the National Oil Co.) invited proposalsfrom foreign companies. The United States, 

Toby Odone, "Petrochemnicals-Dynamo or Drain?.- Mlid.die East Economic Digest, vol. 27, No. 42, Oct. 21-27, 1983,pp. 12-19. rhe downstream aspect of the project has fallen tothe Mitsubishi-led consortium participating in cooperation withEastern Petrochemical Co. in what is often referred to as theSItARQ project. 

Japan, and European countries responded. 
However, changes in the underlying crude oil
situation led some companies to pursue these
negotiations less vigorously., and many of the
projects, including all of European origin, were
dropped. Others were deferred, then revived 
again in 1977-78. Today, these projects are
under the jurisdiction of the Ministry of In
dustry and Electricity. 

The st. caId first-stage petrochemical pro
jects in Saudi Arabia are 50/50 joint ventures
between SABIC and foreign companies or con
sortia. SABIC is a limited company, estab
lished in 1976 for this specific purpose. It is
responsible to the Ministry of Industry. All
of its shares are held by the Saudi Govern
ment, but the Articles of Association specify
that within 5 years of its establishment, a ma
jority of the shares would be offered to the
Saudi public, with the government maintain
ing a minority interest. This is now beginning
to take place; 10 percent of the SABIC shares 
were recently allocated for public subscriptionto Gulf Corporation Council citizens 

A driving force behind the establishment of
these projects was the desire to utilize the
large quantities of associated gas being flared 
at the wellhead. ARAMCO was instructed to 
prepare and implement a gas-gathering and
extraction project. The gas-gathering scheme 
was originally estimated at $7 billion, but esti
mates rose to over $17 billion before imple
mentation. This project is expected to be corm
pleted at a lower cost of between $10 billion
and $12 billion, owing to a combination of 
scope modification, competitive bidding on all
 
procurement items, the impact of the world re
cession on prices, and careful project manage
ment. The project is now virtually complete,

and liquefied petroleum gas (LPG) has beenexported for some time. Ethane and methane 

'Saudi Press Agency-Major News Events, Sept. 26, 1983.'ARAMCO (Arabian American Oil Co.) began with a conces
sion agreement between Saudi Arabia and Standard Oil Co. ofCalifornia (Socal) in July 1933. Texaco, Exxon, and the MobilOil Co. were subsequently added to ARAMCO to gain investment capital and marketing outlets. The Saudi Government had a 25 percent ownership in ARAMCO in 1972, 60 percent in 1974,
and now has complete ownership. 



Table 42.-SABIC's Petrochemical and Fertilizer Projects 

0ercent 

Projects 
Saudi Petrochemical Co ......... 

Location 
AI-Jubail 

Foreign 
partner 

Shell 

Estimated 
Ccst 

$3.0 billion 

completed 
by 12/31/83 

78% 
Feedstock 
Ethane 

Products 
Ethylene 

Capacity 
(tonnes/yr) 

656 
Saltbenzene Ethylene dichloride 454 

Styrene 295 
Crude industrial ethanol 281 

Saudi Yanbu Petrochemical Co. Yanbu Mobil $2.0 billion 78 Ethane 
Caustic soda 
Ethylene 

377 
455 

AI-Jubail Petrochemical Co ......... A.-Jubail 
Saudi Methanol Co ............... A-Jubail 
National Methanol Co ............. AI-Jubail 

Exxon 
Mitsubishi 
Celanese/ 

$13 billion 
$500 million 
$500 million 

85 
100 
86 

Ethylene 
Methane 
Methane 

Linear low-density polyethylene
High-oensity polyethylene 
Ethylene glycol 
Linear low-density pn1ye!hylene 
Chemical grade nethanji 
Chemical grade methannl 

205 
90220 

260 
500 
650 

Arabian Petrochemical Co ....... AI-Jubail 
Texas Eastern 
Formerly Dow $1.5 billion 14 Ethane Ethylene 500 

Eastern Petrochemical Co .......... AI-Jubail Mitsubishi $1.5 billion 27 Ethylene 

Linear low-density roolyethylene
High-density polyethylene
Linear low-density polyethylene 

120 
60 
130 

C, 
1 

AI-Jubail Fertilizer Co ............. AI-Jubail Taiwan $350 million 100 Methane Ethylene glycolUrea 200500 13 

Fertilizer 
NOTE: All of these plants are expected tobe completed by 1985 

SOURCE: Carla Rapoport,"AllEyeson the Petrochemicals Launch." Fmancial Times.Apr. 24. 1984. p. 5 
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, and human resources development.

Balance of payments considerations also 



underlie petrochemical development because 
Saudi Arabia's main resource (crude oil) is be-
ing depleted and it has few renewable re-
sources, and because Saudi Arabia depends on 
imports not only for most manufactured goods 
but also for a large proportion of its food sup-
plies. Consumer spending is Increasing rapidly 
as prosperity spreads across a larger propor-
tion of the population. In 1978, current. ex-
penditures began to exceed oil revenues, and 
budgets had to be cut back. The 1979 oil price 
increases temporarily transformed the situa-
tion, but concerns were once again raised by
the decline in crude prices in the early 1980's. 

Project Organization and Structure.-Al-
though differing in some details, the projects 
in Saudi Arabia have been developed and are 
being implemented according to what is essen-
tially a standardized scheme similar to that 
used by most other countries in the region. 
The main features of project organization and 
structure are detailed below: 

1. Preliminary studies to establish the fea-
sibility of the project (known as prefeasi-
bility studies) are carried out, financed by 
aspirant joint venture partners.

2. 	Following acceptance of prefeasibility 
study findings by SABIC and the poten-
tial partner, an interim agreement is ne-
gotiated, covering: 
* 	terms for a jointly financed, full-scale 

feasibility study, to include sufficient 
engineering to establish reliable capi-
tal and operating cost estimates; 

* 	establishment of a joint team to carry 
out this feasibility study; and 

• 	 training of key personnel, 
3. Detailed agreements for feedstock supply, 

finance, training, marketing, licensing, 
technical, and management assistance are 
negotiated. Also negotiated are the basic 
principles for the agreements that define 
the terms under which the project will be 
implemented.

4. 	On completion and acceptance of the fea-
sibility study, the joint venture agree-
ment is signed authorizing the establish-
ment of a joint company to implement the 

peeonproject and operate the plant. The de-
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tailed agreements referred to above form 
appendixes to the joint venture 
agreement. 

5. The joint company is formed, and the 
project team that has supervised the fea
sibility study is transferred to the new 
company. 

6. 	Technology is selected, and engineering 
and construction agreements are negoti
ated with contractors. 

7. Recruitment of personnel commences, 
and full-scale training programs are im
plemented. 

The projects in Saudi Arabia were conceived 

as joint ventures in which the partners make 
equal contributions to, and derive equal ben
efits from, the projects. Thus, Saudi Arabia 
contributes feedstock (at well below world 
prices),' financing, and a developed site with 
services and utilities. The foreign partners con
tribute technology, management, markets or 
marketing skills, and training of Saudi Ara
biar nationals. 

The projects are expected to meet profita
bility criteria on the part of joint venture part
ners. The original Saudi proposal supposedly
entitled a joint venture partner, from the time 
of signing the agreement, to lift 1,000 barrels 
per day (b/d) of crude oil for every $1 million 
invested in the joint venture. It is believed 
that this ratio has been changed to approx
imately 500 b/d of crude oil per $1 million in
vestment. Under present world market cir
cumstances, the value of this crude oil 
entitlement (to be lifted at posted prices) may 
be questionable. However, in more normal 
times, even a 2 percent net profit in handling 
and processing the crude would be equivalent 
to 	a 12 percent return on equity invested in 
the petrochemical project, and therefore, 
would be comparable to dividends expected 
from the joint venture. 

'The Saudi Government is reportedly charging the new pe
trochemical producers 50C/million Btu for their feedstock. This 
compares with $4.50 to $5.00/million Btu in Western Europe, 
and a U.S. average of $3.3(0 to $3.50. While some call this a 

subsidy, U.S. firms involved call it a natural resource of the 
host country (not a subsidy). See Carla Rapoport, "All Eyes 

the Petroclmicals Launch," FinancialTh1.es Apr. 24, 1984,p. 5 of Special Report on Saudi Arabia. 
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Technology Transfer.-In the case of the 
SABIC/Mitsubishi Gas Chemical methanol 
project (now Saudi Methanol Co.), the technol-
ogy (developed by Mitsubishi Gas Chemical) 
to be used and the engineering contractor (Mit-
subishi Heavy Engineering) were specified in 
the interim agreement. In this case, technol-
ogy transfer could be regarded as embodied 
in the package supplied by Japanese compa-
nies. There was, therefore, no competitive ele-
ment in the selection of processes, licensors, 
or contractors. Chem System s, an outside U.S.consultant, was called in to assist SABIC in 
conslangtewaansed in atevaluating the Japanese package. i 

In all other cases, SABIC has insisted that 
technology selection and engineering be on a 
fully competitive basis. This implies that even 
when the foreign partner has t.echnology of its 
own for the proposed operations, it must be 
assessed by the joint project tcan against 
other competitive technologies. Similarly, al-
though the foreign partnc-'s advice is sought 
regarding the selection of, )ntractors, contrac
tors are selected on a cf.,e netitive basis-by
the joint project team ic' preliminary engi-
neering and by the joint venture company for 
full engineering and construction. Thus, no 
firm link exists between basic technology
transfer and the identity (or nationality) of theforeign partner. 

Contractor Agreements.-All agreements
with licensors and contractors are subject to 
competitive bids that allow a reasonable profit
and hence incentive for the contracting party 
to participate in the project yet not take undo 

advantage of the situation. 


The provision of technical and management
know-how by the foreign partner is covered by 
a service agreement. This includes both proj-
ect implementation and subsequent operation. 
The foreign partner is expected to be able to 
provide this know-how even though the basic
technology may be obtained from another 
source. 

The licensing of the basic technology is cov-
ered by separate license agreements between 
the joint venture company and the licE nsors. 
Such agreements normally cover startup as-

sistance and (in some cases) continuing tech
nology transfer relating to the specific proc
ess or products. Royalties are paid by the joint 
venture company or the licensors, as specified
in these agreements. ill the case of LLDPE, 
Union Carbide Corp. licensed its process to 
SABIC rather than to the individual joint ven
ture companies producing LLDPE. 

In all cases, the foreign partner assumes 
s n r es , th oei l-h ar tn a ges 

nents for disposal of products from the joint 
entu o p a l In o t s trom th i sventure company. In most instances, this 

takes the form of a commitment to market onbehalf of the company a specified minimum 

quantity of products, normally representing 
a high proportion of the output of the plant.
This is accomplished through the foreign part
ner's international distribution network. There 
is also provision for disposal by the partner
of any additional quantity on a best-endeavors 
basis. 

These commitments imply that where the 

foreign partner has capacity to produce theproducts in question elsewhere in the world,it will, if necessary, be prepared to consider 
the cutback of production from this capacity
in order to meet its commitment to the Saudi 
joint venture. This situation could, in times 
of recession, be a serious problem for the forfrcsin easrospolmfrtefreign partner and a penalty for the non-Saudi 

countries in which the partner opzr;'tes. This 
type of problem exists whenever a company
decides to locate a production facility at a 
foreign location-especially when payouts on 
new facilities are compared to those on old fa
cilities. Escape clauses that allow reduced pro
duction when market conditions so dictate arereported to be included in Saudi Arabian proj
ect agreements. Continuing concerns regard
ing crude oil security may provide an added 
incentive to maximize production from Saudi 
sites. 

When the foreign partner has its own re
quirement for the products of the company,
it may be covered by a separate offtake agree
ment. Such a commitment to take products 
may be substituted, in whole or in part, for a 
quantitative commitment under marketing 
agreements. 
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Financing.-The financial provisions for
 
Saudi joint ventures apply to all projects,
 
though there may be minor variations. They
 
are as follows:
 

I. all projects are financed with 30 percent
 
equity, shared equally by the two part-u
 
ners, a GO percent loan from the Saudi
 
Public Investment Fund (PIF), and a 10
 
percent loan from commercial l)anks, Sau
di or foreign;
 

2. financing covers initial fixed capital in
vestment., interest during construction, / 
capitalization of all expenditures under 
the interim agreement, initial working o,,.. ,ht A1. c Wotld, Mag,um.. 

capital, and preoperating expenses; A Saudi geologist uses a petrographic microscope at3. PIF loan and equity are in strict 2:1 pro- the Petroleum Exploration and Engineering Center 

in Dhahranportions, with a commercial loan to cover 
the final 10 percent of the capital re- aquit-omen ts; 	 sors are being hired to teach engineering and

science. King Fahd recently opened (coincidingtypical terms for commercial loans are for 	 with the 50th annive-sary of ARAMCO) the5 years, with rep~ayment in 10 equal in5,yeai-s weinnith epy eti 10 eeqar- new Petroleum Exploration and Engineering
sp.TmenPIF loeganins ar te tefsaritr- Center in Dhahran, v hich is considered the up. The P1 V loan is for 20 ycar-s, with re
payment in 22 equal installments 	 most modern center for oil technol)gy in the 
commencing in the fifth year after 	 Middle East. 
startup; 	 The true test of domestic economic devel

5. 	 the interest rates on commerc;al loans are opment will be the Saudis' capability to devel
negotiated with banl.s, the PIF loan is op and manage their own projects when the 
given at 3 to 6 percent of the outstanding second generation of petrochemical projects 
sum, the actual rate is dependent on the are undertaken in the 1990's. Another sign of 
project's return on equity; development will be the ability to hold mar

6. dividend 	 payments beyond a partner's ket position through expansions in capacity.
share of net income after tax are subject The issue of having development hinge onto agreed on (debt) pr-epayment terms andconiti ons; 	 a large cadre of foreign laborers (and to a lesserton 	 extent managers), as is the case in the Saudi 

7. any excess of cash income over net income Arabian fertilizer complex and refinery, does 
is t~o be used, after meeting other cash re- not seem to worry many Saudis: the Saudi
quirernentls, for prepaynment of PIF loan;and 	 Arabian population is small, with an indige

8. prepayment. terms are set. 	 nous element variously estimated in the range
of 4 million to 7 million and an immigrant por-

Manpower and Socioecononic Considera- Lion exceeding 1 million. The success of the 
tions.-The objective behind Lhe training pro- Saudi national development program over the 
grams is not to employ large numbers of peo- long term, however, will depend on the ability
pie as much as to develop a class of technically of the indigenous population to absorb and ef
competent individuals. Hence large, efficient, fectively use the technology they have pur
capital-intensive petrochemical projects are chased, a process expected to bear fruit in the 
perfectly suited for Saudi Arabia and meet the 1990's. Nevertheless, Saudi Arabia's goal of 
country's training and economic development 
goals. Universities are being built and profes- '.New Oil Center Opened," Saudi Report, April-May 1983. 
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preserving Islamic traditionsl must be carried 
out in the context of a large foreign work force, 

The potential problem of foreign corpora-tions preempting the growth of home-grown
industry is being dealt with in a number of 
ways. First, ScopB ratay be madeda completely
publicly held corporation. In addition, incen-
tives are being provided to domestic compa-

ies to go into downstream product develop-
ment. Saudi Arabia's ability to influence theprice of products their projects produce andtheir joint venture partners' expected desire 
thesis in dontrepartndelpmetd
' ds dto assist in downstream development should 

Kuwait 

The Kuwaiti petrochemical project is the re-
sponsibility of Petrochemical Industries Co.(PIC), whose main business (started in the
1960's) is the prduction of ammonia and urea. 
PIC is a sub,idiary of the state-owned Kuwait
Petroleum Corp. (KPC), which is responsible
for hydrocarbon exploration and development
worldwide. The investment strategy of KPC
distinguishes it otherfrom petrochemical
firms in the Middle East. Kuwait also has ma-
jor investments in the United States, perhaps
the most well-known being the Santa Fe In-
ternational Corp. which is the corporate parent
of C. F. Braun Engineering. Kuwait partici-
pates in projects in Bahrain, oil and gas ex-
ploration in Morocco and Tunisia, and a Volks-
wagen manufacturing facility in Brazil. Its 
most recent investments in Europe are a 25-
percent share of Ho- chst Chemical and the
purchase of both Gulf Oil's refinery and gas-
oline station network in Western Europe. To 

support its hydrocarbon-related activities, the

Kuwaiti Government is melding KPC into 

what is quickly becoming a fully integrated,
multinational oil company with production, refinery, and marketing capabilities as well 
as

chemical and petrochemical operations, 


Goals and Objectives.-The basic rationale 
for a Kuwaiti petrochemical project differs lit
tle from the Saudi Arabian example. Reasons 

"Mohammad Ali flafiz, Journalof ContemporaryBusiness,
vol. 9, No. 3, 1981. 

include national pride, diversification away
from dependence solely on future crude oil pro
duction, availability of ethane from associatedand nonassociated gas, and revenues fromcrude sales to finance the project. In addition,
Kuwait has large earnings from foreign invest
ments and a relatively small indigenous pop
ulation (1.4 million), which matches well with
the capital intensiveness of petrochemical pro
duction. Kuwait has made a great drive to ex

pand its portfulio of investments away fromoil, particularly if sufficient added value ex
ists in downstreanr investments. Thus, it is devel, ping its position as a major internationalinvestor equal in strength to its position as an 

oil producer. In fact, foreign investment capitalized from oil income reserves recently surpassed revenues from oil income. 

One fundamental difference between the Ku
waiti and Saudi Arabian approaches is that 
the former stresses outright equity participa
tion in i'ureign downstream operations, while 
the latter focus on joint ventum-es in Saudi Ara
bia with foreign partners who have established 
expertise in petrochemical production. Ku
wait, tor example, acquired 3,000 gasoline sta
tions and a number of refineries and other fa
cilities located throughout Western Europe,
purchased from Gulf Oil (U.S.)."

Another fundamental difference between the
situations of Saudi Arabia and Kuwait is the
absence of large quantities oi flared gas in
Kuwait. As a conseouence, if Kuwait proceeds
with its project, it witl have to address two ra
jor issues: 1) does the return on the petrochem
ical project meet the standards set for their
 
portfolio of investments? and 2) can the requi
site return be realized if their natural gas is

priced at a value equal to that of heavy fuel
 
oil?
 

It can be argued that with the absence of
large quantities of excess gas, heavy fuel oil 
would have to be substituted for the gas currently being used for utilities and industry. 

Downstream Moves Complete KPC Jigsaw," Middle EastEconomic Digest,Special Report on Kuwait, May 1984, p. 10.See also Louis Turner, "Planning an As-sault on World Mar
kets," Middle East Economic Digest, Aug. 12, 1983, p. 42. 



Hence, this opportunity cost should set the 
price for ethane and the gas currently being 
used in utilities and for ammonia production. 
How,ever, such gas is presently priced in a 
fashion similar to that of Saudi Arabian gas. 

Project Organization and Structure.-Pre-
liminary studies, feasibility studies, and mar-
keting studies have proceeded in a fashion sim-
ilar to that of the Saudi projects. Hoechst of 
West Germany is the only likely joint venture 
partner. Kuwait's leaders hope that the proj-
ect will bring a good return on investment. Kv-
wait would also have the security of having 

its asset (the PIC complex) on its own soil. In 
addition, the project would add to the indus-
trial base of the country. If a joint venture ap-is not pursued, Kuwait is likely toproach 
structure a marketing agreement with a ma-
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jor marketer or consumer of petrochemicals, 
such as its current agreement with Hoechst. 3 

Initially, the intent was to have foreign joint 
venture partners. BASF (West Germany) was 
aented wth ne pet anywRasr."iated with the ethylene project and W. R. 

Grace (U.S.) with aromatics production. After 
a series of studies, completed by 1977, the pe
trochemical project was effectively shelved. 
Meanwhile, the new gas-processing project be
gan operating in the late 1970's. Feedstock 
was thus directly available, and after the oil 
price rises of 1979-80, the petrochemical proj

wdhHoechst of West Germany signed two letters of intent for

malizing plans both to buy ammonia and to market chemical 
fertilizers from the Kuwait Petrochemical Industries Co., a sub
sidiary of KPC. See Carla Rapoport, "Hoechst Signs Deal With 
Kuwait Petrochemicals," FinancialTimes, Feb. 2, 1984, p. 5.
See also Jumada al-Thani, "Hoechst Plans to Service Kuwait 
and Saudi Arabia," Arabia, March 1984, p. 59. 
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Gas gathering and processing plant in Kuwait 



------- 

136 # Technology Tran3fer to the Middle East 

ect was revived. Preliminary engineering work 
was entrusted to C. F. Braun. The plan was 
for KPC and PIC to agree on the viability of 
a project and then proceed in concert with "un-
related" foreign partners. 

keting plan for a set of proposed products. 


This study was completed in the fall of 1982, 
with indications that the project was proceed-
ing. In 1983, however, there were reports that 
the project had been shelved once again, but 
due mainly to marketing considerations and 
difficulties in anticipating feedstock supplies 
as a result of vagaries in the oil market. The 
status of Kuwait's petrochemical project thusremains uncertain. 4 

Technology Transfer.-The project is thus 
still in the planning stage. C. F. Braun would 
eventually be its likely transferring agent if 
the project is implemented. Since it is likely 
that Kuwait will not have a joint venture part-
ner, and it owns the engineering firm, the only 
source of truly foreign technology will be li-
censors. 

Socioeconomic Considerations.-Along with 
its decisions to conserve its oil, to export in-
creasing quantities of refined products ratherthan crude oil (to derive added value), and to
limit heavy industrialization in favor of sup-
porting the service sector (i.e., banking and re-
exports), Kuwait will support petrochemical 
development as long as it provides a good re-
turn compared to that of other investments 
in its portfolio. Within this context of a gen-
eral development strategy focusing on serv-
ice sector expansion, petrochemical develop-
ment, with its spinoff effect on employment, 
education, and support businesses, is far less 
important to Kuwait than to Saudi Arabia. 

___advantageous
"The project may have been effectively canceled in Novem-

her 1982. There was still a certain amount of confusion with 
PIC spokesmen insisting that the project was still going ahead,although KPC officials said it was dead in its current form. 
Some combination of worries about end markets, competition 
from the new Saudi ventures, and perhaps the availability of 
sufficient gas feedstocks within Kuwait meant that the advantages of the project became less and less convincing; Wharton 
Middle East Economic Service, The PetrochemicalIndustry in
the Middle East: CurrentStatus, Uncertainties,Global Impact,
Special Report #2, April 1983, pp. 27-28. 

While a fundamental difference between Ku
wait and Saudi Arabia is Kuwait's propensity 
to invest in foreign ventures, Kuwait also dif
fers in its conduct of domestic projects. The 
Kuwaitis are involved in fewer projects, and 
do not favor joint venture arrangements. Thisreflects their desire to realize maximum ben

efit from their investments.The Kuwaitis,like
 
the Saudis, are not averse to employing non
citizen Arab (e.g., Palestinian) and Western
 
workers to run their projects as long as this
 
employment practice does not detract from 
their project expectations. 

Algeria 
Algeria is a country distinctly different from

the Gulf countries previously analyzed. Per
haps more concerned to limit participation by
foreigners, Algerians nevertheless find them
selves in a position similar to that of many 
Gulf States in their need for foreign technol
ogy to effectively use hydrocarbon resources. 
Unfortunately, Algeria is not as rich in oil as 
Saudi Arabia, and therefore does not have the 
financial resources to purchase the technology,
infrastructure, education, and industrial base 
at the same rate or magnitude as Saudi Ara
bia. Nevertheless, hydrocarbons represent 
over 25 percent of Algeria's gross domestic 
product, approximately 50 percent of govern
ment revenues, and more than 95 percent of
 
export earnings. Crude oil and LNG exports
 
are the major factors in export earnings.


Algeria is the first OPEC nation to attempt 
building a modern petrochemical industry
using natural gas and natural gas liquids. The 
impetus behind its efforts reflects its determi
nation to industrialize and reach self-sufficien
cy in those commodity areas where it has an 

position in raw materials. Son
atrach, the state energy company, is respon
sible for all petrochemical projects. It has been
 

involved with one olefin and derivatives com
plex, three ammonia projects, and three LNG 
projects.
 

A massive program of capital investment in 

the late 1960's and I1970's was largely directed 
at converting Algeria's abundant reserves of 
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natural gas into export products. Thus, LNG, LNG facility was engineered by Chemico but 
' IPG, and condensate" recovery plants were was completed by Bechtel. The project took 

authorized as well as ammonia and petrochem- over 4 years to complete. Difficulties relating 
icals (from ethane). During this period, Alge- to pricing policy resulted in its having only 
ria's principal income was from a modest vol- limited use. The second major LNG facility 
ume of crude oil exports which was insufficient was constructed by Kellogg, also in Arzew. 
to support the investment program. This facility also took a comparatively long 

time by Western standards to build-report-
In recent years, the rate of capital expendi- edly because of the lower level of technical 

ture slackened dramatically as planners faced skills in Algeria. For a time the facility was 
construction and then operating problems1 operated by El Paso Gas, but that arrange-
Many, of the ambitious plans of the 1970's ment failed when the issue of pricing to the 

t be resolved. KeUnied ae were shelved, including a refinery, an aromat- United States could not be resolved. K:iloggseondicsnd rojct, thyene rojct. 
ics project, and a second ethylene project. is now responsible for the operation of both 

Construction of the first ammonia project complexes under a management and training 
in Algeria was initiated by Chemico (U.S.), service agreement. A third LNG complex in 
using its own technology. The project was Arzew has been shelved. A major LNG com
later taken over by Technip and Creusot-Loire, plex in Annaba/Skikda is being operated under 
however, employing the same Chemico tech- a management assistance contract with 
nology. Completed in the early 1970's, the Kellogg. 
project included a downstream urea facility. 
The ammonia plant never operated satisfac- Goals and Objectives.-The objectives of the 
torily, despite repeated modifications by the Algerians are similar to those of the Gulf 
contractors, and was finall- shut down in 1980 States, but terrain, population, hydrocarbon 
for a major revamping, which was carried out resources, and political outlook differ. The role 

of chemicals and petrochemicals in Algeria is
by Technip/CreusAt-Loire. to: 1) provide added value to their hydrocar-

In the meantime, two new ammonia project bons; 2) provide import substitution; 3) con
contracts, one at Arzew and one at Annaba/ tribute to Algeria's base and future economic 
Skikda, were awarded in 1974-75 to a group development; 4) train a technical class which 
of licensors and contractors. The Arzew proj- may either stay in this industry or filter into 
ect was commissioned in early 1981. The U.S. other parts of society; and, finally 5) in the case 
firm Kellogg, which has a technical assistanc of ammonia, Lo assist in increasing agricultur
contract with Sonatrach to operate the ammo- al yields and in deriving export income, since 
nia plant, has assigned approximately 50 men agricultural products are presently a major Al
to Arzew. With Kellogg's involvement, this gerian import. 
plant is thought to run well and is approaching 

Project Organization and Structure.-Whiledesign capability. Hc.vever, actual production 
from the facility has been limited. The Annaba as in other countries, studies are prepared 

plant has not begun operations. prior to a project decision, the absence of joint 
venture partners and the lack of a technical 

The Algerians have had similar operating experienced cadre in Algeria are particularly 
problems with LNG facilities. The first major distinguishing features. Moreover, in earlier 

" Natural gas when extracted is mostly methane but it also projects Algerians were said to distrust con
contains higher hydrocarbons such as propane. butane, and eth- tractors and consultants because of limited Al
ane which can create difficulties in pipeline transport. Thus the 
natural gas is first cooled and the higher hydrocarbons are con- gerian technical expertise, language barriers, 
densed, forming natural gas liquids. and infrastructure problems. Much of this is 

"See Nigel larvey, "Algeria Rethinks Its Petrochemicals changing, however. Projects are now better de-
Strategy," MiddleEast Economic Digest, Mar. 23, 1984, 1 11 fined; Kellogg is providing construction, oper-
Nigel Harvey, "Algeria Fails To Realize Its Full Potential," 
Middle East Economic Digest, Aug. 12, 1983, p. 19. ating, and training assistance; and a more 
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skilled cadre is emerging to work witi contrac-
tors. Still, this is an evolutionary process; rela-
tively long construction periods on new proj-
ects and less-than-efficient operation (by
Western standards) of producing facilities can
be expected for many years to come. 

Technology Transfer.-Technology transfer 
is accomplished via contractors installing turn-key projects and training Algerian personnel,In the ammonia and LNG projects, contrac-tors were hired to provide both teclmology and 

torswer hied boh tehnoogyandt prvidconstruction services. Hence, contractor fees 
were paid rather than licensing fees. Typically,
the trend has been for contractors to be hired 
to operate the facilities and train personnel.
Although the incentives for chemical and
related projects in Algeria have many similari-
ties to the Saudi projects, technology trans-
fer appears to be less efficient, in the sensethat some plants are completed but not 
opeatig,smincentive
operating. 

Financing.-Algeria has typically been in a 
cash-deficient position and has borrowed funds
from the international banking community to 
fund projects. They hiave frequently obtainedfavorable loan terms via intergovernmental
loans. Moreover, due to Algeria's abundant 
gas reserves, as compared to crude oil re-
serves, a major strategy has been to export
natural gas in liquid form (LNG) at a price
equal to its crude oil energy equivalent (meas-
ured in Btu). If this endeavor is successful-
and the undersea pipeline to Italy and associ-ated contracts would indicate this-Algeria

will increase its ability to finance its economic 

development. 


Socioeconomic Considerations. -The role of
chemicals and petrochemicals in Algerian de-
velopment must be viewed in the context of
Algeria's overall philosophy and development 
program. Since independence, Algeria has
tried to modernize with financing from hydro-
carbon export revenues, wlhile managing theprocess through a combination of socialism 
and Islam. The first development plan of 1970-
73 focused on the development of hydrocar-
bon, chemical, iron and steel, and engineering
industries to as baseserve a for economic 

growth. This was followed by a second plan
in 1974-77, with emphasis on agriculture, wa
ter resources, and a continuation f the pre
vious industrialization program. Unfortu
nately, in Algeria's attempt to push forward 
rapidly, infrastructure and human develop
ment were neglected. No new plan was initi
ated until 1980. In the current plan (1980-84),heavy emphasis is placed on infrastructure,
housing, agriculture, education, and lighter industry along with some continued thrusts intoindustrial development. The plan also providesfor training young Algerians who can play a
role in industry, government, and the army,
and for remedying the country's chronic

nd e rem e n g the ast n d 
underemployment. Nonetheless, East and
West Asian labor is used extensively in con
struction projects, a function of both Algerian
work attitudes and contracte cost concerns.Finally, while economic development is a key 

for Algerian projects, rules andregulations with regard to Islamic law and the 
conduct of foreigners are well defined. 

Qatar 

The small state of Qatar has a population
of approximately 220,000, of whom approxi
mately 70,000 are Qataris. Qatar became an
independent state in 1971, having been form
erly a British protectorate, part of the Trucial 
states. When the other Truci states formed

the United Arab Emirates, Qatar declined to
 
join.
 

Petroleum exploration, production, and re
lated businesses are handled 
by the Qatar
General Petroleum Corp. (QGPC). When a de
cision was made to enter into petrochemical

production, the Qatar Petrochemical Co.

(QAPCO) was created by the government to

handle petrochemical production. CdF Chimie 
(France) is a 16 percent joint venture partner
in QAPCO: the other 84 percent is owned by
QGPC.

Qatar is a minor crude oil producer (1981
production rate of 350,000 bbl/d), and its reserves are declining rapidly. However, the 
country possesses remarkably large natural 
gas reserves, with the offshore North Field 
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allegedly containing 100 trillion cubic feet (ft3) CdF Chimie took a 16 percent position in the 
of recoverable gas. This substantial position Qatari project. France provided export credits 
in natural gas underpins the country's future and guarantees to help finance the project and 
prospects and makes it an attractive market exempted QAPCO from French income taxes. 
for international process contractors, gas corn- The actual inflow of French funds to Qatar 
panies, and process companies. was limited, owing to licensing and manage

ment fees earned by CdF Chimie. Engineer-
Goals and Objectives.-Qatar has a relatively 

ing, construction, and procurement are prirnar
limited flow of hydrocarbons on which to sup-

port its economy. It has therefore selected in- ily controlled by French companies. CdF 
dustrialization and, in this case, petrochemi- Chimie later declined crude oil entitlementsmade available because of the pricing of the 

cals to support its development effort. crde oil and Ci o e lac of te 

crude oil and CdF Chimie's lack of adequate
Realizing value for Qatar's flared gas has been 

handling facilities. 
an impetus for petrochemical development. 

Project Organization and Structure.-As in 
Considering Qatar's size, the country has 

Saudi Arabia, preliminary studies, feasibility
embarked on a very aggressive industrializa-
tion program. In fact, it is the first of the rab studies, and the like were conducted. UnliketioI prgra. th f te the Saudi Arabians, however, Qatar has takenfat, t i fist Aab 

Gulf States to establish ethylene production. 
a major position in its domestic project, as well 

Apart from the ethylene, the LDPE plants, 
as a position in its joint venture partner's proj

and the proposed HDPE facility, it has built 
a major ammonia/urca complex and a steel ect in France. Qatar has provided financing foramona/ura ana maor cmple a seel both the Qatar project and the Dunkirk proj

the 
plant, all using natural gas. Two gas-process- ect andi pro gct ed 

ingtenitgsstipo etane or thyene ect and is providing low-cost feedstock for the 
ing units strip the gas of ethane for ethylene Qatar project. However, Qatar used consider

a moe comer fa ta nsadi 
and LPG, which are then exported. The am- ably more commercial financing than Saudimonia/urea complex is owned by QAFCO (Qa-

monilurai cmplx QACO Arabia. The French contributions to the Qatarownd b Qa-
Arabia. The enchcrits tto Qaar

tar Fertilizer Co.), a joint venture of QGPC and 
project are export credits for its supplers, li-

Norsk Hydro (Norway), with minor participa- censes, management know-how, and market
tion by Davy-McKee (the original U.S. con- cnses, management ho ninket 
tractor) and Hambros Bank. The steel plant ing. The principles behind the Dunkirk project 
is a joint venture of QGPC, Kobe Steel, and are similar to those of most joint ventures in 
Tokyo Boeki (the latter two Japanese firms). the West. 

With the help of the French, Qatar brought Technology Transfer.-Agreements devel

oped in the QAPCO project that concern tech
the first major olefins derivativeonstream 

are similar to those in Saudi 
project in the region dedicated to the export nology transfer 

market. This project represented a major ef

fort by the French Government and CdF subishi agreement, the venture partner, licen

sor, and construction contractors are virtually
Chimie to establish a position in the Middle 

all one nationality-in this case, French. CdF 
East. In an arrangement unique among Mid-

Chimie is primarily responsible for all market
dle Eastern petrochemical projects, the terms 
of the agreement calied for an investment y ing. Since CdF Chimie receives a commission 
Qatarh arentcLDPE poro loinvestme. all sales, it has a continuous incentive toQatar in a French LDPE project located in, on mv ag oue fpout 

Dunkirk and a similar investment by the 
French in the Qatar LDPE project, located in Financing.-The exact nature of the project 
Umm Said. The French Government aggres- financing of the LDPE project in Qatar is not 
sively pursued the French venture, secured the known. However, it is thought that France 
construction and procurement activities for provided approximately $300 million in export 
French-based companies, and realized an in- credits at rates of approximately 8 percent. 
flow of funds from Qatar (QAPCO) as a result Euroloans represented approximately $200 
of Qatar's 40 percent position in the project. million. This debt was eventually assumed by 
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the Qataris at preferential rates. Nevertheless,
since Qatar owns virtually all assets (84 per-
cent) and CdF Chimie has a c, ,niisso, sales 
agreement and as such is more concerned with
sales volume than with a project return on in-vestment, the question of financing is not ofcritical importance. 

Socioeconomic Considerations.--Qatar is asmall country which is similar in population
and closer in temperment to Bahrain than to 
Saudi Arabia. Its incentive for an LDPE com-plex is economically motivated. As such, it has
taken an aggressive stance in upgrading its
hydrocarbons and establishing with this proj-ect a future economic base for its development.
It had the first petrochemical project in the
region as well as the first Arab investment in a West European petrochemical project. More-
over, it used the joint venture approach to-
wards technology transfer. Whether their ar-
rangement with the French is superior to that
established by the Saudi Arabians with others
is open to debate. 

Bahrain 
Bahrain is a small country with a popula-

tion of approximately 350,000 and declining
oil and gas reserves. Future prospects for gaslook better than those for oil. As with other 
countries in the region, Bahrain uses hydro-carbon revenues to ensure a base for fu-ture 
economic development. Bahrain's petrochem-ical project is unique as an Arab joint venture.lc p 


Bahrain's participation in hydrocarbon proj-

ects dates back to drilling and exploration ac-
tivities in the early 1920's. By 1929 the Bah-rain Petroleum Co. (BAPCO), a jointly owned
entity of Standard Oil of California and Tex-aco, had built the first oil refinery in the re-
gion. A series of negotiations over 30 years re-
sulted in the nationai:zation of BAPCO to 
BANOCO (Bahrain Nationai Oil Co.). 

Aside from the oil refinery and the proposed
methanol/ammonia facility, Bahrain has a gas
separation plant and exports LPG. The coun-
try is a major Arab banking and recreational 
center. 

Goals and Objectives.-The Bahrain petro
chemical project located at Sitra Island rep
resents the first Arab petrochemical joint yen
ture. The project is a joint venture between
BANOCO, PIC (Kuwait), and SABIC (Saudi
Arabia). Project completion is expected by1985. In addition to inter-Arab cooperation, 
the project is stimulated by the fact that Bah
rain has a limited crude oil capability to sus
tain its growth, but has significant quantities
of gas. 

Project Organization and Structure.-The 
chemical project was initially an ammonia
project. Kuwait, which has considerable expe
rience with ammonia projects, contributed per
sonnel in the early days of the project. These
individuals were generally considered to bequite competent. However, as the project pro
gressed and became more complex, a contract
estimated at $9 million was awarded to King
Wilkinson (U.S.) to help select contractors and
technology and generally manage the project.
Although based in Houston, King Wilkinson 
manages this contract from its offices in The 
Hague. Construction contracting was laterawarded to Snamprogetti (Italy), while design
and engineering of the methanol and ammonia 
processes were awarded to Uhde (West
Germany).

Technology Transfer.-Technology transfer

Tein g a sfer--te chn g tans fer
is being facilitated via the King Wilkinson or

ganization. At its direction, contractors and
licensors have been selected, and training programs developed. Technology is simply being
purchasep in this project. The Arab joint ven
ture pFrticipants wiiI be contributing money
and possibly some perconnel. The structure ofmarketing and offtake agreements with the
joint vEnture partners has not been published.
However, it is thought that GPCO (Gulf Pe
trochencals Co.) wiLl market the material. An
agreemen' with an international marketer is 
also possible. 

Financing.-Studies have been conducted
and jointly funded. However, at lis juncture,
technical issues associated with joint venture
participation are being considered, particular
ly by experts at King Wilkinson. The final 
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structure and management roles are not tonomous subsidiary of the National Iranian 
known and are thought to be still evolving. Oil Co. (NIOC). NPC was allowed to enter into 
The project is expected to receive equal con- joint venture agreements with foreign con
tributions from the joint venture partners and cerns. In 1969, the Abadan Petrochemical Co. 
to provide equal returns. The gas is expected began with 26 percent of its shares owned by 
to be priced in a fashion similar to that in Sau- B. F. Goodrich. Its main products were PVC, 
di Arabia. Financing reportedly will be pro- benzene, and liquid caustic soda. Further joint 
vided on soft interest terms, probably in the ventures followed, with Amoco and the Cabot 
5- to 6-percent range by an Arab consortium, Corp. A large fertilizer plant, the Shahpur 
with a debt/equity structure of 85/15. Chemical Co., started in 1971 as a 50/50 ven-

Socioeconomic Considerations.-The coun- turevetrwathIanNpoPtocmilwith Allied Chemical. Another large joint 

the Iran-Nippon Petrochemicaltysfuture economic growth is expected to venture was
try's e c eonal to Co., which entailed cooperation between NPCono growthbe based on its growth as a regional banking and the Japanese companies Nissho-Iwai and
and conmnercial center. This is reflected in Ku- Mitsubishi Chemical. It began operation in 

1976,but owing tin an disaemnts,wait's location of its Kuwait-Asian Bank (to 
but owing to financial disagreements,support1976, 


Bahrain and the large dry dock project recent- the Japanese stake in the venture had de
creased to 30 percent by the time the Shah fell.ly completed in the country. Chemical proj-

ects, such as the ammonia-methanol project., The project at Bandar Khomeini is a joint 
are not expected to play a major role in the venture of the Iranian NPC and a Japanese 
country's future economic development. How- consortium dominated by Mitsui. When corn
ever, this project, like similar projects in the pleted, this venture was to be a sophisticated 
region, will assist in the country's economic complex producing ethylene, propylene, but
growth by efficiently using natural gas re- adiene, and aromatics, as well as a variety of 
sources. It also represents joint Arab partici- intermediate chemicals, with a total capacity 
pation in the development of a neighbor Arab of over 1.6 million tons annually. 7 Although 
country. The exact participation of Kuwait this plant would produce a substantial amount 
and Saudi Arabia in this project is not known of exportable chemicals, it was envisaged prior 
since it is currently in the planning stage. to the Iranian revolution that the Iranian econ

omy would absorb much of the output of the 
Other Recipient Countries IJPC venture."' This project was conceived in

1969 and construction began around 1971. 
Iran.-Iran's relatively well-advanced plans Construction was halted in 1974 due to cost 

for constructing ethylene-based complexes increases, but resumed in 1976 after project
have foundered on a variety of problems. refinancing. Construction was halted agaln in 

When the Shah of Iran fell from power, Iran refinancng. onstrc tion . 
1979 because of the revolution.had the most developed petrochemical sector 

in the Middle East region, and the Iran-Japan The Japanese recognized from the beginning 
Petrochemical Co. (IJPC) complex was on the the advantages to be gained from cheap gas 
verge of completion. Even in comparison to feedstocks ($0.35 to $0.60 per million Btu) and 
the various Saudi Arabian petrochemical ven- pursued the Mitsui petrochemical project in 
tures, this project at Bandar Khomeini (pre- Iran as a part of their official oil diplomacy. 
viously Bandar Shahpur) would have remained 
the most ambitious single project in the region -D.T. lsaalk. "Basic Petrochemicals in the 1980's," RSI 

Working Paper, lonolulu, IHawaii: East-West Center, 1982. 
through the 1980's and possibly into the '"Fereidun Fesharaki and lDavid T. Isaak, OPEC, the Gulf, 

1990's. and the World Pet roc'hemicalMarket-A Studv in Government 
'olic' and )ownstream Operations (Boulder, Colo.: 1983), 

The Iranian chemical industry dates back \Vestview Press, Inc., pp. 204-205. 
to the 1960's, when a fertilizer plant was con- ' Martha Caldwel Harris, "The Dilemmas of Japan's Oil De

pendency," The Politicsof Japan'sEnergy Strategy, Institute
structed near Shiraz. In 1965, the National Pe- of East Asian Studio, University of California, Berkeley, 1981, 

trochemical Co. (NPC) was created as an au- pp. 65-84. 
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The Japanese Government disassociated itselfsomewhat, and what was once called a "na-tional project" is now called "a nationally sup-ported project." The on-again off-again na-ture of the IJPC complex and the uncertainties
of the Iran-Iraq War make it difficult to pre-diet when it might come onstream. In mid-1983, Iran agreed to take on a larger financial
burden, and emphasized completion of 3 of the13 complexes originally planned. 2 This projectwill, however, probably be completed some-
day,since the present Iranian authorities arestrongly, committed to developing the petro-chemical sector. The new 5-year petrochemi-
cal plan is budgeted at nearly $3 billion, which
allows for planned renovation of existing
chemical units and the commissioning of some 
new ones (although completion of Bandar Khomeini alone could absor-b most of this). 

It would probably be a mistake to write offthe Iranian petrochemical industry. It shouldbe remembered that despite all the disruption
of recent years, chemical plants remain in ex-istence, and some are operational. However,
for the present and near-term, dramatic
changes are unlikely in the Iranian petrochem-ical sector. Official commitment to this sector
is strong, and the Iranians will probably con-centrate on import-substitution in the sho-trun; export-oriented projects are not in the im-mediate future. 

Iraq.-Until the outbreak of the war with
Iran, Iraq gave its petrochemical sector a fair-
ly high priority. Iraq used some of its associ-
ated gas" 
to produce nitrogenous fertilizers 

and ethylene and was continuing construction
of gas-gathering projects for the South Rumai-

la fields and for varicus northern oil fields. In
fertilizers, Iraq has the added benefit of hav-ing phosphate deposits that could be exploited
with mining operations. Rejecting joint ven-tures in petrochemicals, Iraq emphasizes turn-key plants. 

"Wharton, op. cit., p. 23. 
""Iran's White Elephant Limps On," Middle East EconomicDigest, Special Report on Japan, December 1983, p. 14."Wharton, op. cit., p. 25. Presently, eighty percent of Iraq'sassociated gas is flared, 

Iraq's problems in the petrochemical sector 
are similar to those of Iran. Its ethylene complex in Basra is affected by the war. However,
unlike the Bandar Khomeini plant, this planthas good prospects for rapid completion after
the eaid or abatement of the war. Present damage to the complex is difficult to gauge. Compared to the IJPC project, the Basra facility
is fairly simple, being an ethylene cracker21with capacity to make polyethylenes and PVCplastic. It is directed primarily at the domes
tic market and is solely owned by the IraqMinistry of Industry. The Basra project hasnot apparently experienced an exodus of talented technicians and administrators, andthus has a good chance of coming onstream
by the end of the decade if the war abates. 

Egypt.-As a significant producer of oil,Egypt has the potential to develop a petrochemical industry that could serve its largebut relatively poor population. AlthoughEgypt is determined to enter the commodity
petrochemical sector, its impact on world markets will be small. The Egyptian Petrochemi
cal Co. (EPC) is planning a two-phase petro
chemical project in Alexandria that will resultin Egypt's first ethylene-based complex. Inlate 1982, EPC started awarding letters of intent for this complex. Due to go onstream in1985, the project will use imported ethylene.
Phase one will include production of 80,000 
tons/yr of PVC and 60,000 tons/yr of chlorine/
caustic soda. The second phase of the project
is expected to expand capacity to 100,000 total
tons/yr of HDPE and LLDPE 
 and 760,000
tons/yr of LDPE. 

Egypt is well established in the fertilizer sector, having ammonia plants at Aswan, Helwan, Tilkha, and 
 Abu-Qir. Together, thesehave a capacity for 1.1 million tons/yr of ammonia and 950,000 tons/yr of urea. Also, theplant under construction at Abu-Za-aal willproduce 218,000 tons/yr of sulfuric acid and 
66,000 tons/yr of phosphoric acid. From itsWest Sebayea mine, Egypt supplies phos

"A cracker is used for thermal decomposition of petroleumto extract low-boiling fractions. 
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phates to the Abu-Zaabal fertilizer plant. (These data include a broad range of projects
Egypt will ultimately become a major end-user outside the petrochemical sector.) 
of commodity petrochemicals. For now, how- Programs conducted by Mobil and Exxon 
ever, activity in this area is limited, fall within the purview of SABIC. Trainees 

from Saudi Arabia, of junior high school age, 
are sent to the United States to take programs 

PETROCHEMICAL in English, science, mathematics, and specific 
TECHNOLOGIES technical skills ranging from welding and ma

chine shop skills to operating engineers. These 
Training Programs programs last up to 3 years, of which the last 

Considerable attention is Dlaced on manpow- 18 months include on-the-job training. In most 
er training progi ams in the various countries training programs, students are housed on 
examined. As might be expected, the most ex- campus for a period of time in order to reduce 
tensive programs have been instituted in Sau- culture shock and introduce them gradually 
di Arabia. However, the logic behind all the to American culture. (This acclimation period 
training programs is similar: for true econominc is, of course, not needed for trainees who have 
development to occur, a team of nationals gone to universities in the United States.) 
must be trained to manage, operate, and sup- Kellogg's program for the Algerians is sim
port industrial growth. The gains derived from ilar to the program U.S. companies have for 
manpower training represent a continuous re- the Saudi Arabians; however, Kellogg makes 
turn on investment. For example, SABIC con- greater use of plant operation simulators. In 
siders personnel training a means for: improv- addition, it also assists in on-the-job training
ing the efficiency of operation and mainter:ance; in the Algerian plants. 
using a secured local resource; raising the pro
ductivity of employees; and increasing net re- The Saudis may have comparative success, 
turns in the long run.24 due to prior experience of some trainees with 

ARAMCO. In addition, they plan to build aAlthough the petrochemical plants involved national oil training center to train 300 to 
in the Saudi Arabian joint ventures ,)re not 400 students which will contribute to expan
labor-intensive, the total number of personnel sion of the technical work force. 25 Eventually, 
involved is greater than in comparable U.S. - -
plants. This is because each project, large or 2"The $16 million training center will be built in the Eastern 

Province and three additional centers are planned. See Middlesmall, is an entirely separate company and be- East Econonic Digest, Sept. 30, 1983, p. 38. 

cause SABIC insists that a high proportion
 
(now 75 percent) of the staff should be Saudi ..... ',.j!I

Arabians at the time of startup. An inevita- ,.
 
ble duplication in management and adminis- 0.
 
trative effort results. "
 

SABIC conducts training programs inde- 
pendently and with its joint venture partners, ' r 
as appropriate. These programs provide both 
theoretical knowledge as well as on-the-job 
training. At the end of 1981, 75 percent of the 
personnel in SABIC joint ventures were re
ported to be Saudi Arabians. By the time all 
SABIC projects reach production, 7,000 to 
10,000 Saudi Arabians ,hould be employed. 

Photo credit: Mobil Oil Corp. 

Saudi Arabian trainees at Mobil's petrochemical plant
 
"SABIC, 5th Annual Report, 1981. in Beaumont, Tex.
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both the Saudi Arabians and the Algerians
should be able to operate their own facilities
by the 1990's. One concern is whether this will 
involve excessive requirements for technical 
manpower, leading to shortages in other see-
tors. It is likely that foreign training programs 
with a sm a ll core of foreign person n el will stillbe required initially to help operate the new 
ventures of the early l990's. 

Inter-Arab Cooperation 


Cooperation among Arab nations is another
potential method for transferring skills. The 
transfer of technology or skills from Saudi
Arabia or Kuwait to other countries in the re-
gion (i.e., Bahrain) seems remote, however,
during the 1980's and is probably questionable
during the early 1990's. In the Bahrain meth-
anol/ammonia project, it is not clear how fu-
ture inter-Arab cooperation will progress. It
would seem that the major contributions bySaudi Arabia and Kuwait will be financial. 
Some Saudi management personnel and some 

Kuwaiti (PIC)personnel may participate in the 
venture. During the 1980's, however, both
countries are expected to be strained for 
trained personnel even for their domestic oper
ation3. 

Nevertheless, interest in inter-Arab cooper
n e er he mic eve l o tmen co ope s .ation in petrochemicaj development continues.
 

The six-member 
 Gulf Cooperation Council(GCC) recently agreed to work with the Organization of Arab Petroleum Exporting Countries (OAPEC) in energy-related training pro
2 6 grams. Joint financing capabilities may be

enhanced through the formation of the Gulf 
Investment Corp. (GIC), set up by GCC states 
to jointly fund development projects. The ra
tionale for joint training programs and financ
ing is clear, but the question is whether coop
eration can be built among nations whose
domestic resources are now more constrained. 

'~"GCC, OAPEC Promote Energ'-Related Cooperation,' Kuwait KUNA in English, Dec. 26, 1982, reported in F.B.I.S. Daiti'Report-Middle East and North Africa, Dec. 29, 1983. 

PERSPECTIVES OF SUPPLIER COUNTRIES
 
AND 

FOREIGN COMPANY 

PARTICIPATION 


The transfer of technology to the various 
countries examined in this study can be per-
formed through: 1)joint venture partners, 2)
licensors, and 3) contractors. Only Saudi Ara-
bia and Qatar have taken advantage of all
three principal mechanisms. The remaining
countries, for the products being investigated,
have selected only the licensor and contractor 
routes, 

Joint Venture Partners 


The foreign joint venture approach is prac-
ticed almost exclusively by Saudi Arabia. The
principal incentives for foreign partners enter-
ing into Saudi joint ventures include profits,
crude oil entitlements, and the potential for
expanding production and marketing. 

FIRMS 
The return on equity is expected to reach ap

proximately 15 percent over time. This calcu
lation is based on a number of factors, primeamong them being low-cost feedstocks. The
principle is that associated gas will be consid
ered to have zero value at the wellhead dur
ing the initial years of any consuming project.
The consumer at the point of use would pay
a charge of: a fixed element, related to the 
fixed (investmeit) costs of the gas-gathering
project; and an element adjusted to the crude 
oil price to cover the energy costs of gas gath
ering and separation. The process of adjust
ment means that, with time, the energy-related portion of the price will represent an
increasing share of the total, and the overall 
rate of price escalation also increases. In ad
dition, a profit-sharing formula will be applied
when the cumulative average return on equity
for any consuming project exceeds a specified
figure, i.e., one-half of any excess profit will 
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Photo credit Artamco world Maga:ine 

Marine terminal at Yanbu, Saudi Arabia, from which first west coast shipments of Saudi gas were made in 1982 

be taken by the gas supplier, Petromin. A sec- jor utilities. However, operating com-panies 
ond factor in the calculation of return on in- will be charged by the 1 oyal Commission on 
vestment is low-cost debt. Firn'icial provisions a commercial basis for services provided. The 
involve coverage by Saudi Government loans operating companies include the entire .joint 
at favorable rates of interest: 3 to 6 percent venture, one-half of which is Saudi Arabian. 
interest on the approxim ately 90 percent of A s c n e e a n e t v a e n a c s 
debt provided by Saudi Arabia. Com mercial t r d i .C u eole tt e e t u h rzfordte 10thorirateappl. woude 	 entitlement 

rateaplyforthewold emaning10 er- the foreign partner to receive a guaranteed 
cent of debt provided by commercial institu- supyocrdoiataomeilpiean 
tions. 27 Finally, return on investment is en- supyocrdoiataomeilpiean 
hanced by assistance provided by recipient of an amount related to the partner's invest
governments in infrastructure development. 	 ment in the project. Crude oil entitlements ap

pear to have been a major incentive to foreignAt A-Jubail and Yanbu, the Saudi Govern-
ment is responsible for the investment burden partners, particularly oil companies such as 

for site development, infrastructure, and ma-	 SelOl hc a osaei RMO 
and Mobil, whose share is only 15 percent. In 
the present climate of crude oil supply and de

'"Foreign partners will enjoy it tOyvar Saudi Arabian tax hol- mnand, the value of crude oil entitlements is 
iday on their share of niet income fron) the joint ventLures. Ilow- questionable. However, long-term security of 
eVer,undr U.S. tax law, American cmp~anies are unlikely to crude oil supply is still an important objective 
derive muc'h benefit from this provision, since the earnings are 
subject to foreign source income rules. 	 for these companies. 



146 * Technology Transfer to the Middle East 

Finally, foreign companies expect to expand
their production and market reach through
participation. The companies establishing pro-duction bases in the Middle East have diver-
sified their sources of product supply to a loca-tion that will facilitate their marketing
operations in Southern Europe, Africa, andAsia. Also, from a long-term perspective, they
are in a region where the next generation ofcompetitive facilities will be located. The value 
on contracts won by C. F. Braun since its par-
chased by KPCent company (Santa Fe International) was pur-was reported at $3 billion.25 

From the perspective of the supplier firms,
the major impediments to the success of jointventure projects are risks, which could arise
from: 1) revolution and the rise of an anti-Western government, 2) industry nationaliza-
tion, 3) insistence that indigenous personnel
operate the facilities before they are ready,thereby reducing efficiency of operations, 4)requirements to market the product in inter-
national markets at depressed prices, and 5)fixed crude oil prices regardless of (lower) spot
market prices. 

While these risks arise whenever a project
is considered in a developing country, the large
number of projects in Saudi Arabia multiply
the risks from a national point of view. Some
companies have chosen to proceed after nego-
tiating to soften the risks (i.e., renegotiating
crude entitlement agreements, raising profit-
ability goals, eliminating take-or-pay product
contracts). Access to crude oil clearly tipped
the balance in favor of many decisions made

during the 1970's. 


All U.S. companies participating in Saudi
joint ventures are major oil or chemical com-
panies. In terms of total investment, most are

the former. As publicly held corporations, all 

have, as their long-term objective, the max-imization of return to shareholders. Some ofthe most important considerations influenc-
ing U.S. investments in these joint ventures
include: 1) the addition of lcng-term supplies 

Shaikib Otaqui, "Petrochernicalsl3raun's Award StrengthensKuwaiti Presence," Middle East Economic Digest,
Aug. 13, 1983, p. 26. 

of imported crude, 2) repatriated profits from
handling and/or producing this crude, 3) royalties to U.S. licensors, 4) profits to U.S. contractors involved in engineering and construc
tion, 5) repatriated dividends from Saudi 

4 rabian joint ventures, and 6) net receipts for
technical and commercial services rendered tothe venture, representing a net foreign ex
change gain even in a no-profit situation.

The most serious factor now working
against a joint venture partner relationship for
agaiS . aiji s th ep tn er re aes
aiU.S. firm is the potential for reduced salesin other non-Middle East markets. In the Saudi-type joint venture, the foreign partner will
be expected to provide 70 to 90 percent of themarket opportunity, mostly on a committed 
basis. In the present climate of low market
growth for petrochemicals, commitment to
market large quamtities of petrochemicals pro
duced in the Middle East could limit production in older facilities elsewhere in the world.
Clearly, there are cases where a market can be
better serviced from the Middle East than
from the United States or elsewhere. In such 
a situation, the U.S. partner's share of the net 
income may exceed that to be gained from locating in the United States. Finally, there isthe argument that if the company does not en
gage in the joint venture, another will.

In the case of Mobil Oil and Exxon, objec
tives are clear. These firms seek to maintain
their relationships with the Saudi Arabians,

obtain crude oil entitlements, expand their

position in global petrochemical trade, locate

petrochemical facilities in areas providing a
long-term advantageous 
 cost position, and
 
realize an acceptable return 
on their invest
ments. Nevertheless, in the slack oil market
of 1983, these firms were in a difficult situa
tion, partly because of their commitments to"these ventures. 

No West European companies participate inSaudi petrochemical joint ventures. However,
the previous discussion about U.S. involve
ment will apply qualitatively to any future 
West European activities, though in some 

2 See "Mobil's Costly Saudi Strategy," Business Week, Oct. 
17, 1983, p. 76. 

http:billion.25


cases (West Germany and France in particu-
lar), there is likely to be a stronger bias toward 
the use of home-based contractors and equip-
ment suppliers. 

In the case of Qatar the French company 
CdF Chimie is the joint venture partner. Its 
objectives, and those of the French Govern-
ment that promoted the arrangement, were to 
expand global market position, minimize cash 
outflow while maximizing revenues from a 
low-cost source of polyethylene, acquire finan-
cial infusions for a new domestic operation 
from a source that would not interfere with
French management of the facility, gain oil en-
tireen , t re a itai n o lenhmande stitlem ents, and secure a position for French 
contractors in a Middle East project. In this 
conasete Frnc Governe p Fnhsand t. 
case, the French Government and the French 
firm perceived their interests to coincide. 

Japanese involvement in Saudi ArabiaJapaese nvovemet ArbiainSaui 
arises from objectives similar to those of the 
French in Qatar. The J apamjese, however, did 
not exchange management fees and royalty 
payments for hard investments. Similarly, 
they w;!l be responsible for profits and losseson an equ,,l basis and will not, as in the French 
case, realsze commissions on sales. Alter-

case relzecomissons n sles Aler-
natively, and unlike the U.S. example, Japa-

nese firms have, with their government's sup-

port, put together contract packages that in-

volve Japanese partners, licensors, contractors 

and equipment suppliers. This approach has 

been relatively successful in the case of the 

Saudi Methanol Co. There has been less suc-

cess in the case of SHARQ (the SABIC/Japa-
nese olefin-based complex). Mitsubishi, the 

lead Japanese operator, has been forced to go 
through the motions of competitive assess-
ment or bidding for both technology and engi-
neering. The approach of the Japanese Gov-
ernment and Japanese companies differs 
fundamentally from that of the United States. 
Japanese Government agencies are active par-
ticipants in both the Japanese consortia in-
volved at Al-Jubail, and these ventures were 
planned with the national interests of Japan 
uppermost. 
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Licensors 
Much has been written about product life

cycles and the tendency of multinational cor
porations to exploit developing countries 

through the licensi-ig of inferior technoliogies. 
The petrochemical technology licoised to the 
countries examined in this study is, however, 
state of the art. Moreover, the intense licens
ing activity in the Middle East reflects the via
bility of the market for petrochemical tech
nology. 

Technology is licensed in two ways. In one 
Tecno saces n twrays.mn one

csalcno ae narneetwt 
a licensee. In the other, the contractor includesth te no gy a p rt f t e t t l p oj cthe technology as part of the total project 
package. Appendix 5B includes information 
about major technology licensors in the Mid
dle East. 

Licensors operating in the Middle East are 
moreLioenoften facedoeratwith incentives thanatwith iminctie are 
pediments in transferring technology. Firms 
such as Union Carbide and Scientific Design 
established the goal long ago to sell as many 

esas po l Poft th elIi.censes as possible. Profitsareare the centralmo-mo
tive, with fees negotiated separately in each 
agreement. Infrastructure and operating con
ditions are not major concerns Training con

fees whilesiderations are factored into the 
iet fre fetein th e f the 

nology. With the slowdown in new capital in

vestments in the West, te less developed 
countries-in the Middle Fast particularly-
represent a primary market for Western pe
trochemica technology sales. 

The only risks for technology licensors are 
the possibilities that licensing agreements 
may be broken or that a foreign licensee may 
penetrate domestic markets. However, since 
the technology provided is state of the art and 
is sold at internationally competitive prices, 
there is no incentive for Middle Eastern pro
ducers to break a licensing agreement by shar
ing the technology with others. Mioreover, al
though these countries have the funds to 
support the licensing fees, they will not have 

http:twrays.mn
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the research and design capability in this dec-
ade to modify or improve a licensed technol-
ogy to the point where they can claim they no
longer need the license because they have their 
own technology."" Finally, every indication 
suggests that they want to be accepted as full
partners in the international business commu-
nity, a desire that would not be fostered if they
were to break licensing agreements, 

In the case of market penetration by a licen-
see, the risks are weighed when the corporateentity decides to market .;ts technology ag-
ei tfee 
gressively. Hlence, Union Carbide will market
its LLDPE technology to all interested part-
ners, while Dow is more selective in which
LLDPE technology it promotes. The incen-
tives to U.S. firms for allowing the licensing
of chemical process technology are revenues
from royalty payments and the maintenance 
of good government-to-government relations,
the latter also important to the U.S. Gov-
ernment. 

Generally speaking, there is little difference
between petrochemical technology available
from the United States, Western Europe, or
Japan. Hence, technology, is made available
globally on a competitive bid basis. U.S. firms
have some of the best chemical process tech-
nology in terms of performance and cost, but,
other good sources of the technology are avail-
able to Middle Eastern countries. The techno-
logical reputation of certain suppliers gives
them a definite competitive edge: 1) Kellogg
of the United States for ammonia plants, 2)
Imperial Chemical Industries of the United

Kingdom for methanol plants, 3) Dutch State 

Mine Co. for urea fertilizer plants, and 4)

Union Carbide for the production of LDPE.
Certain European firms (Dow Chemical Eur-ope and Charbonnage de France) have adapted
the Union Carbide technology and can be ex-
pected to give Union Carbide strong compe-
tition. 

"T'he OPEC countries are limited by their weak technical ca-pabilities in petrochemical industry development. See K.
Nagaraja Ra, F. Baddour, and Christopher T. Hill, "Strate-gic Aspects of Chenical Industry Development in Rapidly Industria.':,ing Nations," Technologyin Society, vol. 4, 1982, p.153. 

The contents of the various licensing agree
ments are generally confidential and are often
negotiated differently for each agreement.
However, in the case of LLDPE, sufficient in
formation is public knowledge to serve as a
model of how these agreements operate andto indicate the magnitude of the revenues as
sociated with them. Union Carbide Corp. has
licensed LLDPE technology to an estimated 
30 companies worldwide. Its cost to develop
this process is not known. However, its revenue structure is thought to include a $100,000and a secrecy agreement just to review the 
dtiso t rcs.I oeta letcmdetails of its process.Ifapotential client coro
pany wants to purchase the license, it is
charged $18 million to $25 million up front for
the process license. In addition, a royalty pay
ment of 2 to 4 percent of iet sales is paid over 
a 10- to 15-year period to the licensor. In some 
arrangements the licensor has an agreement
to share new resin breakthroughs with the li
censee, and if the licensee develops resins withnew properties, it must share them with thelicensor. Training programs and startup as
sistance are provided. Union Carbide does not.
usually take an equity position in a project in
lieu of its fees. With this structure, a licensee
producing 200,000 metric tons per year of
LLDPE and selling it for $55i/ton (25c/lb) on 
a constant dollar basis might provide Union

Carbide with revenues of $21 million up front

and approximately $3.3 million a year (3 per
cent of net sales) for 15 years or approximately

$70 million (in constant dollars) over the time

period. Union Carbide is the licensor of

LLDPE technology for all SABIC projects.

Its specific terms with SABIC are not known.
 

Engineering Contractors 
An engineering contractor is relatively far

removed from the decisionmaking processes
involved in a manufacturing joint venture. It
is unlikely that refusal by a U.S. contractor 
to bid for, or even to license technology for aprospective project would influence the decision to go ahead with the project. The only de

cision open to the contractor is whether to bidfor the contract or leave it to others. 



A contractor's reasons for operating in the 
Middle East are fees, the slowdown in major 
global projects outside of the Middle East, a 
desire to increase or create market share in 
this region, and the need to develop a regional 
track record for consideration in future proj-
ects as well as for projects in other develop-
ing countries. Most major engineering contrac-
tors view their projects from an international 
perspective. Thus, they tend to view risk more 
according to which bank or institution is se
curing their payment, rather than to the spe-
cific project location. Also, their fees take into 
account the complexity and risk involved in 
working in a developing country. 

Based on profit concerns and procurement 
bidding pressures by the host governments, 
subcontracts and equipment purchases can 
frequently be made from a large number of 
companies worldwide. Hence, the actual value 
of dollars flowing back to the prime contrac-
tor may not be anywhere near the total value 
of a given project. The typical cost structure 
associated with a capital project is 45 percent 
for procurement, 24 percent for construction,10 percent for design and engineering, and 20 

percent for owners' costs, fees, and contingen-
cies. (This will vary somewhat, depending on 
the project specifics.) The actual fees or prof-
its earned on these projects by contractors are 
thought to be ± 3 percent of all tangible costs. 
Contingency costs tend to be greater on lump 
sum contracts than on "open" or "cost plus" 
contracts. 

Since a Middle Eastern project will in most 
cases involve competitive international bid-

case inolvecometitve nteratinal id-
ding for each major phase of engineering, con-str ctirocn,rerndent th re s n gu r-
struction, and procurement, there is no gua-
anee that the establishment of a managing 
contractor of U.S. origin will lead to detailedengineering and construction contracts for 
U.S. companies, and still fewer guarantees for 
U.S.rompaies, arom spplers umay 
procurement from U.S. suppliers, 

Thus, although there may be some bias 
toward U.S. contractors and suppliers arising 
from a U.S. prime contract or from U.S. repu-
tation and skill, the main benefit is from the 
revenues and profits gained by the prime con-
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tractor. Many of the Middle East contracts are 
very large, which is reflected in the contrac
tor's fees. On the other hand, there has been, 
and probably will be in the luture, strong pres
sure for fixed price contracts or contracts with 
a guaranteed maximum. If this is the case, the 
risks to U.S.-based contractors will be relative
ly great. Nevertheless, Japanese and West 
European firms are prepared to bid on this 
basis if U.S. companies choose not to bid. 

Requirements To Modify Technology 
and Project Approach 

Operating in Middle Eastern or other devel
oping countries requires a reexamination of ap

proaches that U.S. engineering contractors 
have utilized in projects in the West. Major 
differences include the nature of clients, scale 
of operations, lack of infrastructure, and avail
ability of local skilled manpower. 

Typical projects in the industrial nations re
sult from the needs of clients which are usu
ally major operating companies with extensive 
almr opert pes witesi 

with these types of facilities. Thisexperienceexperience of client companies tends to mini
mize contractor involvement with the recruit
ment and training of operators, maintenance, 
and management personnel. In addition, while 
the startup and operating capabilities tend to 
reside with the client, the contractor must 

ee with perclience guarantees 
meet various performance guarantees. 

In the Middle East, the clients are typically 
either joint ventures of the operating company
and host government national firm, or a gov
ernment-related national firm alone. In both 
situations the contractor can be called on to 
provid e ca c tor ally perprovide special services not norm ally per
formed by a contractor in industrial countries. 
For example, hiring and training of operating 

and e nae ernn ay o r o tand maintenance personnel may be carried out 
by the contractor. In addition, a contractor 

provide personnel to assist in the start
up and early operation phases; in some in

stances, contractors even operate the plant for 
an extended period of time. For example, very 
close coordination with SABIC is maintained 
by Fluor, Lummus, and Bechtel in their re
spective projects to assure the proper devel
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opment and startup of the projects. Lummus 
is also playing an important role in develop-
.ngprocess simulators for training Saudi Ara-
bians. In the case of Bahrain, contractor oper-
ators may continue for some time. Algeria 
continues to use Kellogg's assistance in its am-monia and LNG facilities. 

The projects in the Middle East are quite
significant in size. The Saudi Arabian indus-
trialization program is probably the largest
program of its kind ever undertaken. Such pro-
grams require the mobilization of large num-
bers of people and huge quantities of material
and require new management approaches and
strategies for projects such as the transforma-
tion of Al-Jubail and Yanbu into modern in-
dustrial cities. The scope of these projects is 
so vast that no single contractor can provide
100 percent of the services necessary. Hence, 
while the large management contracts havebeen given to American firms, many subcon-
tracts have been let to Japanese, South Ko-
rean, and firms from developing countries due 
to their low labor costs and limited infrastruc
ture requirements. 

Most of the areas in which these industrialprojects are lacklocated developed infra-
structure. Port and road facilities, housing,
hospitals, schools, pipelines, maintenance 
shops-all of which add to the complexity of
the venture and require contractor adapta
tion-must be built in conjunction with the 
projects. 

Since the major planned construction sites
 
in Saudi Arabia 
are in remote locations and

the size of the work force to be employed is 

large, there has been a need to provide extan
sive auxiliary facilities. Harbors, roads, hous
ing, and recreational facilities have been built.
 
Other projects have included the gas-gather
ing system, a major desalinization effort, sig
nificant increases in electrical production in
the eastern province, and building crude oil
and natural gas pipelines across the desert
from the Persian Gulf to the Red Sea. The effective advance provision of these infrastruc-
tural facilities has allowed the contracting
work on the Saudi petrochemical projects to 

proceed more rapidly than originally expected
and at a lower cost. 

The ability to coordinate the numerous ac
tivities required in building large-scale proj
ects in remote locations is an art that has been 

eeoe hog many yasof experiencedeveloped through mayyearsofeprncby major contractors. In virtually all cases,there has been a need to establish a supply sys
tem and to recruit personnel from a variety
of nations, presenting formidable obstacles to
construction efforts. Major U.S. companies
have service divisions that support operations
managed from the United States and are also
capable of undertaking certain projects inde
pendently. These overseas facilities enable
firms to procure required materials and equip
ment on a worldwide basis and to maintain
sophisticated computerized inventory proce
dures for managing the large stocks of neces
sary supplies. 

Remote locations also necessitate modified 
e mer in a ls o e xampletmod e 

engineering approaches. For example, modu

-
.. 

Wl 

Photo credit. Middle East Economic Oigest 
Modularized methanol facility, supplied by 

Mitsubishi (Japan) 
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larization and barge-mounted construction seems to be working well in Saudi Arabia,
techniques are two modifications that are be- while in Algeria, due to English language prob
coming morc commonplace. In one petrochem- lems, it has reportedly led to additional inef
ical project, Bechtel subcontracted the mod- ficiencies. Training is a key issue. U.S. contrac
ularization of many of the process components tors provide training programs that extend to 
to Belleli of Italy. Mitsubishi modularized all skill levels. In Algeria, Kellogg has trained 
much of its methanol facility and then shipped field crews in basic construction skills (weld
it to Saudi Arabia. The roads in Saudi Arabia ing, pipefitting) and is also providing basic 
have been specially built to handle these unu- elementary education in mathematics and 
sually heavy loads. science. 

Manpower is another key consideration in In many instances, construction personnel 
remote locations. For many projects, work are subsequently transferred to maintenance 
forces from many countries have been gath- groups after additional training. Contractors 
ered. The major contractors have developed arrange for vendor personnel to provide train
relationships in many countries and have the ing in specialized equipment such as pumps,
ability to directly hire needed individuals. Fre- compressors, and turbines. In addition, super
quently, subcontracts are let to Japanese or visors receive onsite training and the contrac-
South Korean firms who bring in large num- tor typically works with local supervisors
bers of Asian employees for a given period, through the precommissioning phase.
These subcontracts are normally cost-effective The lack of fully experienced local labor 
and have the virtue, from a Saudi Arabian per- forces, coupled with the multinational nature 
spective, of using imported labor, managing of their work forces, presents both cost and 
it within a small perimeter, and then reducing the labor force when the construction efficiency problems for Middle Eastern coun
pghaseiscomplete.Asian h bnsrusnlabor tries. The productivity of work crews fromphase is complete. Asian labor has been used local or developing country firms may be lowerin virtually all projects examined in the M:d-die East and North Africa. than thathto of comparable U.S. and/or West Euta oprbeUS n/rWs u 

ropean and Japanese work crews. Meeting
With the exception of Algeria, all the coun- work schedules may consequently be a diffi

tries examined in depth with regard to petro- cult task for contractors. 
chemicals have relatively small indigenous The design of facilities in these often remote 
populations and a general dislike by the local locations, which often experience either ex
population of manual labor. Therefore, con- treme or unusual weather coz:ditions (e.g., 
tractors must recruit crews, operating labor, sandstorms, high heat, and humidity) and are 
management, and maintenance personnel from subject to labor force constraints, sometimes 
many nations. involve nontraditional approaches. In some 

Almost all engineering and management cases, different construction materials or back
personnel in these petrochemical projects are up facilities are required; in the case of a pe
from the United States, Western Europe, and trochemical complex, decoupling operations
Japan. Field construction forces and mainte- are generally incorporated in process designs. 
nance and operating crews come from either Modular or prefabricated construction tech
the host country or countries such as India, niques are often utilized to minimize field as-
Pakistan, Egypt, Indonesia, South Korea, sembly. Contractors must also design with an 
Turkey, the Philippines, Taiwan, and Thai- eye toward ease of maintenance and toward 
land. Many of these work crews have at least limiting the risk of extended downtime. 
some experience. Contractors generally prepare complete lists 

All major contractors are willing to work of required spare parts and review them with 
with local contractors and individuals depend- clients. If the buyer agrees, the contractor will 
ing on specific conditions. This approach arrange for all parts to be delivered onsite. In 
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some instances contractors provide preventive
maintenance schedules and computerized in-
ventory control procedures. 

Most contracting firms are willing to 
assume the maintenance responsibility for a 
facility during its operating phase. However,
this service is generally not sought. If a plant 
were to face serious maintenance or spare 
parts problems, the contractors would be will-ing to provide assistance for operating a plant 
they built. In most countries in the Middle
East, operating maintenance has been a 
problem. 

THE ROLE OF U.S. FIRMS 

IN COMPETITION AMONG 


SUPPLIERS 


Factors that influence the choice of one sup-
plier over the other include: 1) cost/financing,
2) technological differentiation, 3) track/record
experience, 4) marketing, 5) scope of services 
(including training), 6) political/historical ties,
and 7)effective use of local agents. In the Mid-
dle East, training, experience, and effective 
use of local agents (for joint ventures) have 
been particularly important. 

U.S. companies are major project partici-
pants in the Persian Gulf and Algeria, and 
compete on all three levels; namely, as oper-

ating-joint venture partners, as licensors, and 

as engineering contractors. The ability of U.S. 

firms to compete on these three levels reflects 

their major strengths in marketing and sales,

technology, management 
 techniques, and
plant operating skills. Japanese (methanol and 
olefin derivatives) and Taiwanese (fertilizer)
participation in projects in Saudi Arabia re-

flects the desire of Saudi Arabia to diversify

its mix of venture partners and aggressive 

supports by the supplier governments, 


In the case of CdF Chimie in Qatar, the 

French Government actively pursued the proj
ect, seeing it as a national priority. At thetime, few U.S. companies were interested, 
partly because of their extensive involvement 
in Saudi Arabia. 

The case of licensors is similar to that of
operating companies. U.S. firms have a well
known technical expertise. U.S. technology 
produces quality products at low prices, as il
lustrated by polyethylene and ethylene glycol 
technologies provided by Union Carbide and 
Scientific Design in the Mobil and Exxon pro
jects in Saudi Arabia and the Kellogg amo
nia technology used in Algeria.

Contractors face intense competitive pres
sures, owing to the sheer size of the projects
in which they participate. In the projects ex
amined here, U.S. companies tiave been a dom
inant force. However, substantial subcon
tracts and procurement agreements were also 
given to other foreign companies because of 
lower costs (often reflecting lower labor rates). 

While U.S. compa~lies exhibit manystrengths when bidding against foreign com
petitors, they also have certain disadvantages.
These have included tax and export financing
policies.' Saudi Arabia provides a 10-year cor
porate tax holiday. U.S. companies are taxed
by the U.S. Government on this income as for
eign source income, while their competitors are 
not. To put it another way, other supplier gov
ernments subsidize projects through tax ex
emptions. Saudi Arabia does not charge an in
come tax on foreign employees working in the 
Kingdom. U.S. employees are taxed in the 
United States on their foreign income (above 
a certain level). A higher wage scale has some
times been paid to compensate for this factor. 
It should be noted, however, that U.S. tax reg
ulations have recently been liberalized in fa
vor of the overseas employee. Companies from 
Japan and France have more aggressively pur
sued overseas petrochemical projects with 
government financial support. Export financ
ing has not, however, been a major factor in 
awards of contracts in the Gulf States since 
they have had the capital to finance projectsthemselves. 

"Other concerns expressed by U.S. companies relate to theForeign Corrupt Proctices Act.ever, nd antiboycotc legislation. Howin the analy: performed, no projects were identified 
where a U.S. company actually lost a bid because of these laws. 
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In the final analysis, strong and friendly re- firms as technology leaders has also been a key 
lations between the United States and Saudi factor, although the advantages accruing from 
Arabia have been an important factor, setting this technological lead have been gradually 
a context for extensive involvement by U.S. eroding. 
firms. At the same time, the standing of U.S. 

LONG-TERM DEVELOPMENTS 

GENERAL TRENDS 

The petrochemical industry is presently un-
dergoing a difficult restructuring process, re-
sulting from stagnant demand and uncertain 
growth prospects for petrochemicals and feed-
stock costs. This situation will be further ex-
acerbated by the entry of Middle Eastern and 
other new producers-with their relatively in-
expensive feedstocks for methanol, ammonia, 
and olefin derivatives based on natural gas 
and on natural gas liquids recovered from as-
sociated gas. 

The petrochemical world was less complex 
in the 1970's, when there were, in essence, 
three major areas of petrochemical production 
and consumption: the United States, Western 
Europe, and Japan. These areas represented 
63 to 65 percent of world demand, as well as 
68 to 70 percent of the world production. Man-
ufacturers in these large homogeneous mar-
ket areas were able to construct large-scale 
plants. In addition, feedstocks were readily 
available at sufficiently attractive prices to 
enable manufacturers in these regions to im-
port feedstocks for conversion to intermedi
ates and final products. Often, intermediates 
were exported for conversion to polymers. 
These products were ultimately upgraded into 
fabricated products for consumption in the 
manufacturing area, or reexported to the three 
major economies. 

Since the oil crises of 1973-74 and 1979, sig-
nificant changes have been occurring in the 
global manufacture, as well as consumption,
of the key petrochemicals. Four more major 

geographic entities are likely to become more 
important sources of petrochemical interme-
diates and derivatives: Canada, Mexico, the 
Middle East, and Southeast Asia. The Cana-
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dian and Middle Eastern developments will 
have the most significant impact on global
trade in the mid-1980's. From Canada, manu
facturers will export very significant volumes 
of methanol, ammonia, and ethylene deriva
tives. The Mexican petrochemical industry 
will send petrochemical derivatives to the in
ternational market. Major petrochemical cen
ters ini the Middle EaPG,, previousiy discussed, 
will come onstream during the 1980's and will 
export products. Finally, Southeast Asia (the 
ASEAN countries of Thailand, Malaysia, 
Singapore, and Indonesia) will become an in
creasingly important center of petrochemical 
production, consumption, and exports during 
the late 1980's. During the mid to late 1980's, 
ASEAN projects will come onstream compet
ing with products from the new export centers 
of the Middle East and Western Canada in 
market areas once dominated by products pro
duced in the United States, Japan, and West
ern Europe.3" A major question is what effect 
the new petrochemical projects in the Middle 
East will have on producers in the United 
States and elsewhere. 

THE RESTRUCTURING OF
 
GLOBAL TRADE IN
 

COMMODITY CHEMICALS
 

Since the majority of the petrochemicals to 
be produced in the Middle East and the prod
ucts of most concern to world market trade 

32While the feedstock base of this Southeast Asian region will 
not be as favorable as that anticipated for the Middle East andWestern Canada, Southeast Asia will be a significant domes
tic market. Also, Southeast Asia, being on the prime shipping 
lane between the Middle East and Japan, has a strategic loca
tion, and all material that will likely move from the Middle East 
to the Pacific will pass the proposed petrochemical complexes
of Southeast Asia. 
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are commodity chemicals, OTA analyzed pros-
pects for market restructuring in several of 
these chemicals: polyethylene, ethylene glycol, 
styrene, methanol, and ammonia. The analy-
sis covers the decade through 1990. 

Factors such as global economic perform-
ance, oil price trends, and a variety of politi-
cal and other issues affect the global develop-
ment of the petrochemical industry. Specific
developments in each country combine to de-
termine future trends in demand, supply,
trade, and prices for each product. In order to 
anticipate the positions of Middle East petro-
chemical producers in world trade, global and 
country-specific demand for each type of prod-
uct was first considered. (App. 5C includes 
tables showing these demand expectations.)
Domestic supply in each country was assessed 
by considering available capacity, production
economics, market demand (local and export),
and plans for new/expanded capacity. 

From these national and regional projec-
tions of demand and supply, preliminary glo-
bal balances wc re developed for each petro-
chemical product. These highlighted possible 
imbalances in the future world supply/demand
position. In practice, apart from minor inven-
tory swings, global supply must balance de-
mand in each year, and there must be zero net
global trade. Thus, a projected potential global
oversupply in the near future must be primar-
ily accommodated by reduced operating rates 
in high-cost exporting regions such as West-
ern Europe and Japan. 

It should be noted that many factors affect 
different countries' petrochemical product
competitiveness: 1) raw materials/feedstock
price and availability; 2) size of the domestic 
market and economies of scale; 3) exchange 
rates; 4) R&D capabilities relative to new and 
improved products and process technologies;
5) investment levels in new plant and equip-
ment; 6) government actions that increase the 
price of petrochemical products at home and 
abroad (e.g., taxes on raw materials or petro-
chemical prodicts) or actions that assist, protect, or subsidize the domestic petrochemical
industry; 7) regulatory impacts and cost; 8) la-
bor costs-as determined by availability and 

skills; 9) profitability- return on investment; 
10) marketing strategies and distribution sys
tems, I1) energy fuel use and costs; and 12)
capacity utilization-or production efficien
cy/productivity.' On most of these counts, the 
U.S. petrochemical industry has some special
strengths. 

The analysis that follows indicates that the 
impact of Middle Eastern petrochemicals on 
the U.S. market. will probably be concentrated 
on a relatively few products. According to one 
forecast, in 1990 products produced in Saudi 
Arabia will win a relatively small share of the 
U.S. market: 1 percent of LDPE, 0.5 percent
of HDPE, 3.6 percent of ethylene glycol, 8.6 
percent of methanol, and 5 percent of sty
rene.:" While U.S. specialty chemicals may ac
tually gain strength, the United States will be
come a net importer of ethylene glycol and 
methanol, mostly from Canada. The negative
impacts of petrochemical trade restructuring 
will be felt especially in Japan and Western 
Europe. Map 4 shows the location of major
projects and projected production capacity for 
1990. 

Low-Density Polyethylene! 
Linear Low-Density Polyethylene 
(LDPE/LLDPE 

Total free world consumption of LDPE, in
cluding linear material, was 9.8 million tonnes 
in 1981. The industrialized regions, defined 
here as Western Europe, North America, and
 
Japan, accounted for 79 percent of this total.
 
By 1990, total consumption is anticipated to
 
reach 15.6 million tonnes, with the industri
alized regions' share declining to approxi
mately 72 percent. By the year 2000, the in
dustrialized regions' share of total consumption 
may recede to approximately 65 percent.

Global growth rates will be relatively high
for this product owing primarily to expected
rapid growth in consumption in the develop
ing regions. Table 43 shows the varied uses 
of polyethylene products. In these countries 

"U.~S. Department of Commerce, A CompetitiveAssessmentof the U.S. Petrochemical Industry, Office of CompetitiveAssessment, Washington, D.C., Aug. 3, i982. 
"Wharton, op. cit., pp. 67-68. 



Map 4.- Petrochemical Production in the Middle East and North Africa (location of major projects; projected production 
capacity for selected petrochemicals in 1990) 
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Key: * Location of major petrochemical projects 

Piojected capacity of LOPE Projected Methanol Projected Ammonia 
and LLDPE by 1990 Capacity by 1990 Capacity by 1990 
(1000 metric tons per year) (1000 metric tons per year) (1000 metric tons N) 

[] 1-50 1-100 [] 1-250 

[]51-100 [] 101-350 [] 251-500 
ranVsprojected LDPE/LLOPE capacity depends entirely upon corn- 101-150 351-600 [] 501-750
 

pletion of the Bandar Khomeini project, where work remained suspended as of 1984. [] 151-200 V] 601-1000 )j] 751-1000 
More than 200 [] More than 1000 More than 1000 

NOTE: The delineation of boundaries on this map must not be considered officiallyaccepted. Geographic names or their spellings do not necessarily reflect recognition of the political status of an area. 
SOURCE: Ofice of Technology Amisessment. 



Table 43.-Middle East Petrochemical Product Uses 
- l r 

Petrochemical products: 
Uses in various industrial and consumer products 
1. 	Polyethylene: 

" Low-density polyethylene (LDPE)-plastic bags, 
agricultural films 

" Linear low-density polyethylene (LLDPE)-tourist 
gift bags, films, moldings 

" High-density polyethylene (HDPE)-sewer and drain 
pipes, wire and cable covering; household 
chemical and food hottles; replacement of 1/2 
gallon paper milk containers; injection molding of 
beverage crates, paint cans, food containers and 
base cups for polyethylene terephtahalate (PET) 
bottles; heavy-duty film for food packaging bags. 

2. 	 Ethylene glycol: 
* 	 Used in polyester apparel; antifreeze/coolant; pro

duction of PET 
3. 	Styrene: 


; Used in polystyrene plastics and synthetic fibers
 
4. 	 Methanol:
 

Used in gasoline octane boosters, deicers, and 

other fuels; in therrnoset resin adhesives used in 

plywood and chip wood industries; in resins such 

as DMT used in the production of polyester fibers
 
and films. Used in production of formaldehyde. 


5. 	 Ammonia: 
* 	 Used directly 
* 	 Used in fertilizers (including urea), synthetic fibers 
• 	 Industrial uses in fiber, resin, and elastomer inter-

mediates; explosives, lives tock feed sup plements 

SOURCE Ofice ,,f Tech iogy Assessment 


paper and other competing materials will be 
replaced by LDPFI,!LLDPE, and market stim-
ulus will h provided by new local production 
of petrochemicals, and growth in exports of 
finished products to the industrialized coun-
tries. Market growth in the industrialized re-
gions, particularly in Western Europe and Ja-
pan, will however be limited by slow economic 
growth, market maturity, downgauging (use 
of thinner film), and growing imports of fin-
ished products from the developing regions. 

The global supply pattern for LDPE/ 
LLDPE will change dramatically over the 
next few years. Table 44 shows that the most 
rapid increases in supply will be in the Mid-
dle East, which is developing several export-
oriented projects. In addition, Canada is also 
developing export-oriented projects with a fo-
cus on Pacific Basin markets; and Latin Amer-
ica and Southeast Asia producers will expand 
their capacity to meet increases in domestic 
demand and, in the case of Southeast Asia, for 
export. 
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Table 44.-LDPE/LLDPE Net Interregional Trade 
.. (thousand metric tons) 

1981 1985 1990 
Western Europe ............ -323 - (100) 
North America: 

United States ............ 424 180 15 
Canada .................. 84 270 455
 

Japan ..................... 135 30 (180)
 
Pacific Basin and 

Indian Subcontinent ....... (284) (253) (235)
 
Latin America .............. (293) (180) (498)
 
Africa ..................... (216) (182) (58)
 
Middle East ................ (81) 110 641
 
Eastern Europe ............. 100 125 110
 
People's Republic of China .. (100) (100) (150) 

Total .................. 92 - -


NOTE: Parentheses indicate not imports.
 
SOURCE: Office of Technology Assessment
 

Because of the increasing economic advan
tages enjoyed by producers with access to low
cost ethane feedstock, the overall level of in

terregional trade in LDPE/LIDPE will grow,
and the pattern of trade will change signifi
cantly, as shown in table 44. It is anticipated 
caty as sown inrabe 44. Iisaniipaed
that: 1) Western Europe and Japan will be
come major net importers. a reversal of their 
traditional positions; 2) Latw American im
ports will probably grow significantly since 
local production will be unable to keep pace 
with demand and many of these countries do 
not have the resources to support local pro
duction; 3) Southeast Asian projects will 
"backout" some exports from the Pacific Ba
sin but will be unable to balance regional de
nand; 4) Canadian exports will grow, despite 
the current project development delays; and 
5) Middle Eastern exports will grow to domi
nate global trade patterns, with continuing 
project development expected in the 1990's 
after the current round of projects is com
pleted. 

The major factor in the U.S. domestic LDPE 
market is the impact of LLDPE rather than 
any major import threats. The competitive ef
fect of LLDPE will be felt most strongly in 
the film area, where LLDPE offers excellent 
properties. Thus, a gradual decline in the im
portance of LDPE over the period can be ex
pected. At the present time, the demand for 
LLDPE is limited by supply, while U.S. pro
ducers now have more than enough plant ca
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pacity to meet current and future demand for
LDPE. The decline in consumption forecast 
for LDPE indicates that producers will prob-
ably convert some of their capacity to LLDPE. 
Also, plans for producing LIDPE in Western 
Canada could relieve potential shortages of
LLDPE in the United States. It is anticipated 
that the United States will retain a net positive trade balance in LDPE/LLDPE during 
the foreasper
alanc e r,Un.e x drgsthe forecast period; however, U.S. exports areexpected to become marginal because of the 
emergence of major export-oriented facilitiesin Western Canada and the Middle East. 

While material produced in Canada and the
Middle East is not expected to penetrate the 
U.S. domestic market significantly, it is ex-
pected to expedite the conversion of much of
the U.S. industry to LLDPE. Other segments
of the industry will exploit specialty applica-
tions, catering to those markets best serviced 
by LDPE, or will shut down. 

In general, the West European market for
both LDPE and LLDPE is expected to behighly competitive during the 19 90's, arising
from a continuing overcapacity for LDPE and
substantial imports of LLDPE. In the early
1980's, the United States is expected to be a
major source of these imports; however, in the
mid-1980's and into the 19 90's, the new and 
more cost-competitive plants in the Middle 

East will supply a growing proportion of West 

European imports." These imports will be han-

dled by U.S. companies such as Exxon and 

Mobil, which have ventures in the Middle East 

and are able to sell the product through their
own European organizations. 

Lack of West European competitiveness due 
to its feedstock position, small unit size, and 
age of facilities is expected to result in sizable 
LDPE shutdowns in the future. Established 
producers of LDPE in Western Europe will at-
tempt to use their plants for specialty grades
and in some cases will convert these grades
to the production of LLDPE. Except for com-

"Canadian imports are expected to rise, but from a net trade 
position, they are expected to be offset by equal amounts of 
U.S. exports to Latin America and elsewhere.'1'his assumes that excessive tariffs or other protectionist
measures are not instituted by the Europeans. 

panies with access to North Sea gas, it will 
become increasingly difficult to compete with 
Middle Eastern general-purpose resin. These 
conditions, combined with market maturity
and greater use of LLDPE, will result in ris
ing net imports for Western Europe during a
period of significant overcapacity. 

Japan will eventually become a significant 
net importer of LLDPE, a change from its cur
re t p s io as mj r xarent position as a o t r.J an emajor exporter. Japanese

producers will, howevr, maintain minimumexports of 100,000 to 125,000 tonnes per yearof specialty grades while importing commodity grades such as LLDPE. Japan's loss of in
ternational competitiveness is being partially
offset by Japanese offshore projects in Saudi
Arabia and Singapore. Traders can be ex
pected to market additional supplies of
LLDPE from non-Japanese associated Middle 
East projects, in Japan as well as in traditional 
Japanese export markets in Asia. 

While producers have expressed an interest 
in producing LLDPE, the Japanese Govern
ment has approved only three ventures, each 
of which involves the participation of more
than one producer: Mitsubishi Petrochemical,
Mitsui Petrochemical Industries, and Nippon
Unicar. Other producers are evaluating the
feasibility of retrofitting existing high- or low
pr.essure polyethylene capacity for the manu
facture of LLDPE. Thus, both Western Eu
rove and Japan will become net importers of
LDPE/LLDPE while the United States will re
main in net trade balance. 

High-Density Polyethylene (HDPE) 
Free world consumption of HDPE should in

crease from 5 million (1981) to nearly 10 nil
lion tonnes (1990), with the industrialized re
gions' share declining from 80 percent (1981)
to approximately 75 percent (1990).

Although global growth rates of HDPE will
be relatively high, growth in many develop
ing countries will be uneven. Nevertheless, 

countries in Africa and the Pacific Basin mayexperience comparatively high growth in de
mand (more than 10 percent growth annually).Market growth in industrialized regions, par



ticularly Western Europe and Japan, will be 
limited by slow economic growth, low popula-
tion growth, market maturity, and competi-
tion from polypropylene. 

The global supply pattern for HDPE will 
change over the next few years with the great-
est supply increases coining from: 1)Canada, 
which will become a major exporter to the 
Asia/Oceania markets; 2) Mexico and South 
America, which will add HDPE plant capaci-
ty to satisfy the projected strong increase in 
demand; 3) Eascern Europe, which will also 
add capacity to remain self-sufficient in 
LIDPE; and 4) the Middle East, which will be 
a significant factor in global trade with its 
export-oriented projects. 

Due to the increasing economic advantages 
enjoyed by producers with access to cheap eth-
ane feedstock, the overall level of interregional 
trade in IIDPE will grow, with the Middle 
East producers becoming important export-
ei s, as shown in table 45. This increase in trade 
will be further facilitated by LLDPE produc-
ers, who will be able to produce HDPE with 
their spare LLDPE capacity. The major 
changes in trade shown in table 45 are based 
on the anticipated completion of a number of 
exot-orintiped comaets and Mion n nuer export-oriented plants in Canada and the Mid-
die East. Japan will shift to a net import posi-

tion by 1990 and both the United States and 
Western Europe should be able to maintain 
a reduced net export position. However, ex-
ports from Canada and the Middle East will 

be relatively limited and are not,expected to 


Table 45.-World HDPE Trade (thousand metric tons) 
1980 1981 1985 1990 

Western Europe .... 304 250 170 165 
North America: 

United States .... 280 250 135 1co 
Canada .......... 25 36 75 70 

Japan ............. 138 131 45 (120) 
Pacific Basin ....... (176) (180) (199) 3 
Latin America ...... (195) (185) (243) (302) 
Africa ............. (114) (110) (183) (221) 
Middle East ........ (80) (87) 10 125 
Other ............. 20 20 100 100 

Total .......... 20 ... 125 
NOTE-PKI,t sesii, import,ient 
SOURCE C,,c ofTechnology Assossmot 
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offset exports from the United States or West
ern Europe. Japan and East Asia may be ma
jor target export markets for Middle Eastern 
HDPE. 

Blow molding, used to produce household 
chemical and food bottles, will continue to be 
the largest outiet for HDPE in the United 
Ste.as, accounting for about three-fourths of 
current demand. Table 43 shows the various 
product uses for HDPE. U.S. HDPE produc
ers have a current production capacity of 2.7 
million tonnes per year. New capacity is ex
pected to be brought onstream during the mid
1980's to meet domestic requirements and in
cremental exports. 

No significant restructuring of the U.S. 

HDPE industry as a result of Middle East or 
Canadian export projects is expected. How
ever, LLDPE will influence HDPE production 
as a result of some market penetration and the 
ability of some LLDPE facilities to make a full 
range of polyethylene products-from LLDPE 
to HDPE. 

In Western Europe no significant restruc
turing of this industry as a result of Middle 
East projects is expected. Unlike the United 
States and Western Europe, Japan is expectedto move into a deficit position in HDPE by
the later 1980's as a result of Middle Eastern 
and other projects. This is the result of Ja
pan's conscious move to discontinue expan
sion of olefins projects, which will limit its 

position in HDPE as well. Nevertheless, Ja
pan is expected to maintain an export position
in specialty grades for film, fiber, and other 
extruded products. Imports will consist of 
molding and blow molding grades of resin. 

Ethylene Glycol 

By 1990 total consumption of ethylene gly
col will probably have risen 50 percent from 
1980, with the induatriahzed regions' share 

dropping from 83 to 75 percent in 1990 and 
to 70 percent by 2000. The relatively strong
annual growth rate in demand in developing 

countries is driven by several factors; for ex
ample, continued strong growth in domestic 
polyester textile use in Southeast Asia, India, 
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Latin America, and other developing areas, ex-
pansion of polyester apparel exports to the
United States and Western Europe from the
low labor-cost areas, particularly Southeast 
Asia, and increased use of ethylene glycol as 
an antifreeze/coolant while local demand and
availability increases. In the industrialized re-
gions, growth will be influenced by several op-
posing factors. These include slow growth in
polyester fiber production, little or no growth
in antifreeze use in Western Europe and the 
United States, and strong growth in polyesterfilm and in PET resin for bottles. 

The global supply picture for ethylene glycol
will change substantially over the next dec-
ade. The most. rapid increases in supply will 
be in the Middle East, which will become the
largest regional exporter by far (see table 46).
Canada, which has recently started one large
expnrt-oriented project and has another under
development, and several countries of the Pa-
cific Basin (India, Taiwan, Thailand, Indone-
sia) will also be important interregional export-
ers. As with LDPE, the increasing economic
importance of access to less expensive ethane 
feedstocks will result in a substantial increase
in the overall level of interregional trade in
ethylene glycol. The major s-,.rce of U.S. im-
ports is expected to be Canada. Middle East-
ern exports will dominata global trade pat-
terns from the late 1980's onwards; additional 
projects are expected during the 1990's. 

While the pricing of this material is not ex-
pected to be disruptive or destabilizing, the 

Table 46.-Ethylene Glycol Net In'rreglonal Trade 
(thousand metric tons) 

Western Europe ............ 
1981 
100 

1985 
30 

1990 
(120) 

North America:United States ............ 
Canada .................. 

75 
94 

83 
195 

(50) 
220 

Japan ..................... 
Pacific Basin ............... 
Latin America .............. 
Africa .....................
Middle East ................ 
Eastern Europe ............. 

(30)
(126) 

(13) 
(34)
(35) 
(75) 

(80)
(131) 
(23) 
(42)
(12) 
(20) 

(280)
33 
(96) 
(42)
360 
(25) 

Total .................... (44) -
NOTE: Parentheses Indicate net Imports. 
SOURCE: Office of Technology Assessment. 

current world recession could cause rates of
growth in demand, to be below anticipated lev
els. The net effect of this could be large vol
umes of product with smaller ma:-kets than
originally expected for the mid-1P80's, and 
severe price competition erupting during the 
startup period for many projects. Tariffs cur
rently in force will make Middle Eastern ethy
lene glycol economically unattractive in the
United States. In Western Europe, tariffs are
not currently in force, but have been dis
cussed." 

With the decontrol of natural gas prices inthe United States, ethylene glycol costs will
rise. However, imports may come primarily
from Canada rather than the Middle East. 38
The major producers are committed to limited
domestic expansion and recognize that strong
international positions can only be maintained 
by countries having access to low-cost, gas
based feedstocks. With limited future capac
ity expansion likely, due to the loss of export
markets and pricing strongly influenced by
feedstock factors, plant shutdowns by the
smaller, high-cost U.S. producers appear in
evitable. The major producers have expressed
little desire to invest in additional ethylene
glycol capacity, preferring instead to upgrade
available ethylene oxide (a precursor to ethy
lene glycol) to higher valued derivatives such 
as surfactants, glycol ethers, and ethanol
amines. By 1990, therefore, it is likely that the
 
United States will become a net importer of
ethylene glycol. 

Western Europe will also become a net im
porter of ethylene glycol. Any capacity addi
tions are likely to be offset by shutdowns of
small, old units. Material coming onstream in
the Middle East, in combination with Canadian and East European capacity, will pre

lude Western Europe from export markets.Several West European producers are consid
•


ering closing their glycol plants. 

"Susannah Tarbush, "Euro-Unions Tackle 'Threat' of GulfChemicals," The Middle East, September 1983, pp. 55-56."Union Carbide will import from Alberta, Canada, where itis constructing anew facility. Union Carbide dominates the U.S.ethylene glycol industry, with 40 percent of total installed ca
pacity. 



.Japan will import material from offshore 
projects in which it is a participant and also 
from the international merchant market. With 
the import of ethylene glycol, the integrated 
ethylene oxide-glycol producers would l)e able 
to upgrade available ethylene oxide to higher 
valued derivatives, an option that would not 
necessitate additional investment in ethylene 
oxide-glycol facilities. Thus, it is anticipated 
that Japanese ethylene glycol producers will 
come through the petrochemical industry re-
structuring period intact because part of the 
rduLIction in Japanese ethylene glycol produc-
tion will he compensated for by the growth in 
nongl'ycol markets for ethylene oxide, in which 
the Japanese producers will retain their strong 
position, 

Styrene 

In 1981, the industrialized regions of West-
ern l,urope, North /-,merica, and Japan ac-
countud for over 89 percent of total styrene 
consumption. 3y 1990, total styrene consump-
Lion is expected to reach 10.5 million tonnes, 
of which the industrialized regions' share will 
decline to 82 percent. By the year 2000, the 
industrialized regions' share of global demand 
is expected to decrease further to approxi-
inately 75 percent.. 

The relatively strong growth in demand in 

the developing regions reflects the rapidly 
growing markets for appliances and other con-
sumer diirables in the more advanced coun-
tries such as Korea, Taiwan, the ASEAN 

countries, Mexico, and Brazil, growth of the 
electronics industry in the East Asian coun-
tries, and devlopment of large markets for 
disposable products. In the industrialized re-
gions, growth will be constrained by slow 

growth in consumer durables, production mar-
ket maturity in disposable products (and some 
consumer/environmental reaction against 
them), mature synthetic rubber (SBR) mar-
kets, and increased competition for polysty-
rene from polypropylene. 

The global supply picture for styrene will 
change substantially over the study period, 
with the most rapid increases in supply occur-
ring in the Middle East, Canada, Latin Amer-
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ica, the Pacific Basin, and the United States. 
The Middle East will become the largest re
gional net exporter by 1990, as shown in table 
47, while Canada now has a strong export posi
tion and another export-oriented project. under 
development. I in America (Mexico and Bra
zil) and several countries of the Pacific Basin 
(India, Taiwan, Korea, and, ultimately, Indo
nesia) will produce the styrene required for 
their growing polystyrene and other deriva
tives industries. The United States, which will 
continue to I)e cost-competitive, will increase 
production to meet domestic demand and sup
port continued exports. 

Demand growth, coupled with benzene lir
itationsd: will result in rapidly growing im

ports t- ,Japan and other Pacific Basin coun

tries and will result in a steady increase in the 
overall level of interregional trade in styrene. 
Japanese imports will grow substantially, ow
ing to benzene supply limitations; Hong Kong 
will continue as a major importer; and Korea 
and Taiwan will ultimately become major im
porters. U.S. exports of styrene can be ex
pected to decline but remain substantial. Ca
nadian exports will grow with the completion 
of major export-oriented capacity, and Latin 
America will continue to import, despite pro
duction growth. Finally, Middle Eastern ex

ports will become a major factor in global 

- 1'lh composition of styrene is approximately 70 percent ben

zene, a refinery product, and only approximately 30 )ercent eth

ylene. Lack of refining capability limits benzene supp.'y and 
lwnie limits styrene production. 

Table 47.-Styrene Net Interregional Trade 
(thousand metric tons) 

1- 1985 1 

Western Europe ............ 
100)
(100) 

100)
(100) 

10 
(100) 

North America: 

United States ............ 508 500 295 
Canada .................. 157 200 210 

Japan ..................... 
Pacific Basin ............... 

(161)
(187) 

(250)
(136) 

(390)
(246) 

Latin America .............. 
Africa ................. .. .. 

(120)
(15) 

(141)
(28) 

(185) 
-

Middle East ............ ... (5) (12) 450 
Eastern Europe ............. (50) (30) (30)
People's Republic of China .. 

Total .................... 27 3 4 
NOTE: Parentheses indicate net Imports. 

souRcE: Office of Technology Assessment. 
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trade patterns from the late 19 80's onwards, 
with most production flowing into Japan and 
East Asia. 

Historically, the United States has been a
major producer and exporter of styrene. Poly-
styrene accounted for 62 peircent of total U.S. 
styrene consumption in 1981. Over 60 percent
of the styrene produced in the United States 
is used for captive (within plant) purposes.
Packaging and disposable items consume ap-
proximately one-half of the general-purpose
and impact grades. Over the next decade, ex-
port shipments of styrene are not expected to 
deeline as dramatically as those of other ethy-
lene derivatives. U.S. producers are expected 
to maintain their export positions because of 
the availability of benzene from refinery and
olefin operations that will be cost competitive
with those in other areas of the world. There 
is adequate U.S. styrene capacity to last 
through the late 1980's. However, additional 
capacity will be required during the 1990's. 
The relatively weak position of the West Eu-

ropean styrene industry reflects a combination 
of very mature markets (i.e., polystyrene) and 
a weak raw material position. As such, net im-
ports of styrene have been 100,000 to 150,000
tonnes per year for the past several years.
These have come mainly from North America. 
This condition is expected to continue, with
the source of imports switching in favor of the 
Middle East. 


Japan's three 
 largest styrene producers
have capacities smaller than the large low-cost 

facilities in the United States. The combina-

tion of these scale factors and the feedstock 
costs in Japan relative to those in the United 
States minimizes the competitiveness of the
Japanese styrene producers in the internation-
al market. Over the next few years, it is an-
ticipated that the Japanese styrene industry 
will be restructured to reflect its changing situation. A number of small and energy ineffi-
cient units will be shut down, although some 
may be rebuilt into a unit having a higher ca-
pacity. New units will be at least 150,000
tonnes per year in size. in addition, Japan's 

imports of styrene are anticipated to grow sub
stantially.'" 

Methanol 
The United States, Western Europe, East

ern Europe, and Japan account for apnow 
proximately 90 percent of the global demand 
for methanol. This market share is expected
to recede to approximately 75 percent by 2000. 

Current global methanol demand is almost 
entirely for chemical applications. Growth in 
this area will be led b rapid growth in meth
anos dean d ay id mautu e
anol demand for acetic acid manufacture be
cause of the preferred economics of methanol
 
carbonylations as compared to alternative
 
techniques. Formaldehyde,by far the largest
 
current market for methanol, will continue to 
grow in line with the demand for forest prod
ucts, the most significant formaldehyde end
use market (see table 43). The rapidly grow
ing methanol markets will be for fuel-related uses such as for MTBE (methyl tert-butylether), an effective gasoline octane booster. Di
rect blending with gasoline is a potentially
large market, but this end-use will develop
slowly, owing to concerns about performance 
as well as the short-term soft outlook for fuel
products. These fuel-related uses may account 
for approximately one-quarter of total meth
anol demand by the year 2000. 

In 1981, production in the United States, 
Western Europe, and Japan accounted for 63
percent of the global supply, reflecting the his
torical concentration of methanol capacity in

industrialized nations. However, over 80 per
cent of the new methanol plants being built 
worldwide are outside the three major consum
ing regions. This is reflected in table 48, where
major new suppliers are seen to be Canada, the 
Middle East region, and the ASEAN region.
This highlights the economic advantage en

~Japanes,. styrene producers have pursued equity participa
tion in off,,hore styrene projects, such as those in Canada, to 
obtain low-cost styrene or benzene to enhance either their domestic or export market position. See Taloiya Araoka, "Petrochemical Industry Striving for RevitalizaJon" JournalofJapanese Trade and Industry, No. 6, 1982, pp. 18-21. 
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Table 48.-Global Methanol SupplylDemand Balance nounced will not likely be based on natural gas
(thousand metrc, tons) because of inadequate supplies. U.S. metha

1981 1985 1990 nol producers are reluctant to commit them-
North America: selves to alternate feedstocks such as coal-

United States ............ 300 155 (1,400) based plants because of the high capital costs
 
Canada .................. 200 1,370 1,440 and fear of competition from Canada and the
 

Eastern Europe ............ 100 600 800
 
Western Europe ............ (580) (1,740) (3,105) Middle East, where relatively inexpensive nat-

Japan ..................... (326) (1,030) (1,970) ural gas is available. Unless more domestic ca-

ASEAN .................... (55) 723 1,225 pacity is planned beyond that currently fore
Australia/New Zealand ....... (63) 230 320
 
Other Asian ................ (121) (505) (600) seen, a major deficit in methanol supply could 
Mexico .................... 35 0 810 result by 1990. It, is expected that substantial 
Central and South America .. (75) 32 233 methanol imports will be utilized in advance 
Middle East/Aftica .......... 345 1,200 2,065
 
Other .................... (80) (128) (200) of the construction of coal-based methanol
 

Total .................... (320) 907 (382) plants in the 1990's, with the most likely
 
NOT F [,),,!I, ... I itw riiui U.;.S..I.ei,, wI dIard. sources being Canada, M exico, Trinidad, andwII the girowth i,, ui, 


.... .. a , ! T ..OI,o.. 10,,: .. .. t, , .i. . ird..,, .. . a. ti e c a s e with oiher S a u d i A r a b i a .
 
;Ir,)dUt P, iHi Ilt',S! ltu( y r/i l rtiig lIctf, iri, .ort
,;uin fie

O U C (E f . ...............t 0 I , .. W estern Europe, which is already a net im 

porter, will continue to experience shutdowns 
joyed by producers with access to larger sup- in its methanol industry caused by lack of 
plies of relatively inexpensive gas. It is ex- competitiveness with Middle Eastern and 
pected that Canada and Mexico will become I- st European projects. New capacity will be 
major sources of U.S. methanol imports as limited and keyed to North Sea gas and pos
well as significant competitors in East Asian sibly coal gasification in West Germany.
markets. Western Europe and Japan will con- Western Europe will face a rising deficit in 
tinue as the largest net importers of metha, methanol supply from regional sources and 
nol. The Middle Elastern suppliers will become therefore will increase its dependence on im
the largest net exporters of methanol ported methanol. Low-cost imports will likely 
worldwide. lead to a situation in 1985 where European 

The future of methanol has been fiercely de- consumers rely on imports to meet 40 percent 
bated in the chemical industry during recent of demand. 
years. Already the sixth largest industrial Likewise, Japan will become an increasingly 
chemical in volume, methanol has been pro- large net importer. Due to Japan's weak raw 
moted as one of the leading candidates for a material position, it will be increasingly de
nonpetroleum-based fuel for a variety of ap- pendent on Canada, Saudi Arabia, New Zea
plications. These markets are potentially land, and ASEAN nations as its primary 
many times the size of the chemical markets. sources of supply. Japan's methanol industry
Nevertheless, the U.S. industry is in an uncer- is not cost-competitive with methanol pro
tain state since the recent global recession de- duced at these locations, which have natural 
pressed the chemical demand for methanol. At gas costs that are substantially lower than 
the same time, while the current weak energy these of Japan's current supply sources. Meth
market is undermining the impetus for devel- anol production in Japan may eventually de
opment of fuel-related applications of metha- cline to about 400,000 tonnes per year. 
nol, major export projects in Canada, the Mid
dle East, Mexico, and Trinidad are in various Ammonia 
stages of completion to take advantage of an- Nitrogen fertilizer supply is increasing rap
ticipated fuel markets. idly in the gas-rich developing countries,," 

Tphe United States will gr'adually become a
net iter dtatesdomesa Demand will grow especially in highly populated develop

net importer of methanol. Additional domes- ing countries including the Indian Subcontinent, Latin Ameri
tic methanol capacity beyond that already an- ca, Africa, and China. 
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while the developed countries are unable tojustify new capacity additions because of high
feedstock costs. This is a reversal in the his-
torical pattern of world trade. The United
States, Western Europe, and Japan will be-
come (as a group) net importers of nitrogen fer-
tilizers. 

Historically, anhydrous ammonia has not
been a major item of interregional trade, ow-
ing to its high shipping costs. However, a ma-jor long-distance international trade has de-
veloped, and can be expected to grow. Majorimporters will be the United States, Western 
Europe, and Japan. Three of the major export-
ers will be the Middle East, Mexico, and Can-
ada (see table 49). 

The United States consumes large quanti-
ties of ammonia primarily to support its role as a global exporter of foods and grains. Ap-
proximately 80 percent of all ammonia con-sumed in the United States is for fertilizer,
Currently over 97 percent of U.S. ammonia ca-pacity is based on natural gas feedstock. AsU.S. natural gas becomes less abundant and 
more costly, the United States will continueto import large quantities of ammonia. Future
coal gasification projects are expected to beinsufficient to close this trade gap, and while 
some new capacity will be added it probably
will not replace capacity lost to the closing of
old units. 

The most important suppliers of import ni-

trogen to the United States (mostly anhydrous

ammonia) are currently Canada, Mexico, the 

Table 4 9.-Anhydrous Ammonia Trade 
(thousand metric tons) 

1979-80 1984-85 1989-90Asia/Orient ................. 
 (43) (814) (1,186)

Indian Subcontinent ......... 
 (100) (200) (500)People's Republic of China .
United States .............. (1,073) 
 (2,400) (3,000)Canada .................... 
 400 450 550Latin America .............. 
 935 1,200 1,500

Middle East ................ 
 70 680 1,010 
Africa ......................-Western Europe 320 440............ 
(1,080) (1,730) (2,870)
Eastern Europe ............. 1,400 2,540 4,060
NOTE: Pa-entheses Indicate net Imports.
SOURCE: Office of Technology Assessment. 

U.S.S.R., and Trinidad/Tobago. The impor
tance of these major sources of supply is ex
pected to grow with little or no prospect for
Middle Eastern exports to the United States.
Imports of ammonia and urea from the
U.S.S.R. will grow if the political climate is
favorable. Since U.S. companies are closely in
volved in the Trinidad/Tobago operations, a
large part of this production will enter the
United States. 

The West European ammonia industry is
strained. Escalating feedstock costs and continued pressure on ammonia and nitrogenous
fertilizer prices are squeezing profit margins
for the traditional producers in Western Eu
rope. The forecasted global overcapacity and 
the concentration of competitive plants in the
Middle East and Eastern Europe present along-term threat to the West European coun
tries. Many high-cost plants have already been
closed, and more closures are expected. As im
ports grow, some producers and industry as
sociations may seek government protection inthe form of import quotas, tariffs, or subsidies. 
Pressure from the farming lobby for continued 
access to low-cost nutrients, plus external po
litical and economic constraints, will limit such
protection, provided total imports do not ex
ceed levels considered strategically reasonable. 

At present, ammonia and urea production
in Japan are conducted under a cartel arrange
ment set up when Japanese firms lost their

cost-competitiveness as a result of high feed
stock prices.4" Under this arrangement, ammonia and urea capacities were reduced, and aban was placed on ammonia and urea imports
until 1984. Despite this arrangement, the Jap
anese competitive position has deterioratedfurther. 

Effects of Crude Oil Price Decreases 

m uCurrently, much uncertainty exists in worldenergy markets. Crude oil prices have declined,and supplies have generally grown in a man
ner unforeseen by governments, economists,or industry. This situat-iTi has simultaneously 

:';:aptha accounts for 50 percent of the feedstock used forammonia production in Japan. 



stimulated the economies of many nations and 
aggravated the debt position of others. In this 
environment, even those nations on the Per-
sian Gulf with relatively small populations 
may be forced to delay some projects, with-
draw foreign investments, or consider devel-
oping nonassociated gas for their hydrocar-
bon-based projects. The net effect of this 
would be decreased competitiveness with the 
United States in some markets, after allow-
ance for freight to target markets. Moreover, 
these project delays are expected to have a de-
laying effect on second generation projects in 
the region.4 " The slower growth in crude oil 
prices has also reduced the petrochemical pro-
duction costs of regions such as the United 
States,smption.

tastern natinswlwillandat best have the leEastern nations estn Eure.th same 

zero value for their raw materials, thus mak-
ing them less competitive with these industrialregions. 

The major industrial trading regions will 
benefit from the decline in crude oil prices, 
There will be an upward push on GDP and a 
downward pull on inflation. This may further 
stimulate GDP-related demand, which already 
benefits from the current economic recovery. 
In addition, synthetic (petrochemical-derived) 
materials, which have been competing with 
natural materials, will receive an added boost. 
This should be the pattern even for products 
having high energy costs. It reflects the nature 
of petrochemicals, which use energy products 
for fuel as well as for raw materials. Products 
using natural raw materials such as paper, 
however, can only take advantage of low crude
oil prices in their fuel costs. 

The recent effect of increased demand (due 
to GNP growth), delayed projects, and more 
competitive traditional petrochemical produ-
cers can be expected, in most instances, to re-
sult in firmer prices (in the West), a greater 

"As stated in Wharton (op. cit., April 1983, p. 78), "A sus-
tained fall in oil prices toward $25/barrel is unlikely to have 
much effect on the generation of petrochemical plants already 
being constructed in the Middle East. Their economics may 
become marginally less attractive, but not enough to lead to 
any further significant cancellations. Where ar. oil price fall will 
have an effect is on the next generation of plants, which are 
still at the stage of initial discussion. 
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utilization of capacity already in pi-ace (health
ier domestic industries), and a more graaual 
rationalization of the West European and Jap
anese petrochemical industries. As far as the 
United States is concerned, it will make it even 
less likely that Middle Eastern olefin deriva
tives will penetrate its shores. Moreover, the 
lower profitability profile e..-pected for the 
Middle East argues against any attempts by 
these producers to penetrate U.S. markets by 
undercutting prices. 

Olefins Derivatives.-The olefins deriva
tives examined here are polyethylene, ethylene 
glycol, and styrene. In each case, the impact 
of lower crude oil prices will be to increase con-

Since the decline in crude oil costswill lessen the cost of petrochemical-derivedprdcsm ethniwllesntecotf 
products more tha it will lessen the cost of 
naturally derived products, consumption ofpetrochemical-derived products will increase,
Although this may not be reflected in mature 

markets such as those for bread wraps, it can 
be expected to help LLDPE penetrate the U.S. 
grocery (Kraft) bag market and the more GNP
sensitive applications, where increased con
sumer disposable income provides added im
petus to demand. This latter category includes 
agricultural films (LDPE), tourist gift bags 
(LLDPE), and injection molded toys, and 
household, consumer, and industrial items 
(HDPE and styrene). In addition, from a na
tional standpoint, lower crude oil prices will 
increase U.S. competitiveness in foreign 
markets. 

Ethylene glycol is used primarily for poly

ester and automobile anti-freeze. Growth prospects for these applications will tend to reflect 

the simulative effect of lower crude oil prices 
on individual national economies. However, 
while polyester fiber may also benefit from in
creased cost competitiveness with cotton, 
fashion trends also tend to dictate the 
amoui.ts of each consumed. 

Styrene trade has been less affected by the 

drop in crude oil prices because only 22 per
cent of styrene is ethylene, the balance being
benzene. Moreover, benzene prices in the Mid

dle East tend to follow West European prices
(any reduction in profitability would be shown 

http:amoui.ts
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in the refinery operations from which the ben-
3 zene is produced). Nevertheless," the United 

States will benefit to'some degree in styrene
export markets, owing to its increased -com-

ii;,petitiveness' (U.S.-manufactured benzene is::.competitive, and its ethylene wl become more 
competitive). In addition, styrene consump-
tion will improve because of the improved
nature of the world economy. (This may be re-
flected in increased demand for styrenics in 
toys and appliances.) 

Methanol and Ammonia.-The im act ofloe-rd i prices onmethanol and ammo-
nia will vary. While consumption will be fa-
vorably influenced by increased U.S. automo-
bile usage and continuing demand for food 
worldwide, U.S. firms will continue to lose
competitiveness in methanol and ammonia 
production, and significant imports can be ex-
pected in the future, 

lower crude oilpriceson met. a 

In the case of methanol, lower crude oilpr wil e sl iofeaol,compercre S.fa-iprices Will result in more competitive U.S. fa-
cilities since the gap between U.S. costs and
foreign competitors raw materials costs w 
not be as great (as in a $34/barrel market crude 

oil scenario). However, if marginal U,S.-producers continue operations and lower .cirude 
prices result in a delay in3 the use of mt.. a.ol 

-- in energy-applications- th'eworld-oversui.pbly 
be furtheraggravated, pricing pressureswouldwould continue, and imports'wol be ex........ 


pected. A delay in using methanol in gasoline
blends, for example, could result simply from,
the availability of crude oil, a perception that 
energy alternatives are not necessary and, in
those markets where methanol will be used as 
an octane enhancer rather than as a gasoline
extender, increased competition' from othermaterial ('lefie). '... : : 

'materls . 
in the case of ammonia, U.S. producers,

with or without renegotiated natural gas con
tracts, 'can be expected to stay competitive
longer. However, since there are fewer new am
monia~projects coming onstrea (as compared
to methanol) and demand is large, the busiess 
environment is expected to be different thanthat for methanol. Nevertheless, the UnitedStates will import sizable quantities of ammo

nia during the 1980's. 

IMPLICATIONS OF MIDDLE EAST
PETROCHEMICAL INDUSTRY DEVELOPMENTS Y 

IMPACTS ON /quiredmiRECIPIENT NATIONS 

As petrochemical plants are built in the Mid-
dle East, a major effect has been rising de-
mand for skilled manpower. These effects have 

' 

been strongly felt iri Saudi Arabia and Kuwait,
where dependence on foreign manpower at all
levels (but particularly in technical, profession-
al, and managerial occupations) is high. These 
trends can be expected to continue for the fore- 3 

seeable future. . ' , 

The petrochemical industry has a broad oc-
cupationalprofile The wide variety of jobs is 
partially due to the diverse range of product's
created in.the industry, as well astothedutin-dueattd in lt The high skll levels rte-

ustry's complexity. Thehigtions 

the industry indicate the need for extensive specialized training, for technicians, 
scientists and engineers,'mechanics, and machine operatives. The occupational breakdown 
of this labor force may be approximated usfig
the labor profile developed for the MiddleEast 
petrochemical industry by the United Nations 
Industrial Development Organization. Ap
proximately 20 percent of these jobs will be
technical or managerial."' All evidence ' 
dicates that in Saidi Arabia the great m jor
ity of these jobs. especially at the higher skill 
levels, will'have to be staffed by nonationals 
for several years into thefuture. In 1981 , the 

' " 
"International Centre for Industrial Studies, Draft World-Wide Study of the PetrochemicalIndustri (Vienna: United Na-

Industrial Development Organization,331978). 



Saudi labor force in the chemical, petroleum,
and plastics sector numbered approximately 
8,000. About 87 percent were non Saudis."5 A 
doubling in this work force may be required. 
Like Saudi Arabia, Kuwait will also rely very
heavily, almost exclusively, on foreign work-
ers if its expansion in petrochemicals proceeds. 

on the other hand, may need ap-
Algeria, 3,000eorer to say its p-

proximately 3,000 workers to satisfy its PC-
trochemical program, most of whom are al-ready in place. This would include about 600. T is de 
professional and technical workers, 500 skilled 
workers, 900 operatives, and 500 clerical work-
ers. With over 200,000 professional and tecluii-

read inplacw uldincl bout600 

cal workers in the Algerian labor force, and 

around 2,000 new university graduates per 
year in science and technology fields, the re
quirement of a few hundred additional tech-
nical workers should not present a problem to 
their petrochemical sector. Similarly, Egypt
will probably be able to meet its manpower
needs. The only possible problem area could 
be in the managerial positions, owing to lim-
ited previous labor force experience with pe-
trochemical production. The major manpower 
difficulty in Egypt would thus be the quality
of labor and its productivity, 

In contrast,cotrao bothia Iraqandwerand Iran hadha s substan-stil th Ir rt-
tial petrochemical manpower forces prior tothe Iran-Iraq War. The Iraqi labor force in pe-

trochemicals was estimated at over 17,000 
workers in 1977. !ran also had a large trained 
cadre of petrochemical workers operating
about 10 petrochemical plants. The ongoing 
war between Iran and Iraq and the unknown 
damage to their petrochemical plants make fu-
ture manpower supply or needs impossible to 
predict for these two countries, 

IMPLICATIONS FOR 
U.S. POLICY 

A gradual erosion in the competitiveness of 
U.S. petrochemical producers can be expected 

'"Kingdom of Saudi Arabia, Census of PrimaryEstablish
ments, 1981, cites a total figure of 8,196 workers in these cate-
gories. See also Federal Democratic Republic of Algeria, 
ASIDC, UNIDO, Status of Arab Industry and FutureConcept 
for Arab IndustrialDevelopment Up to the Year 2000, 1979, 
which gives a figure of 6,400 workers in the chemical industry 
for 1973. 
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because of feedstock advantages in other re
gions of the world, among other factors. The 
impending decontrol of natural gas prices will 
make U.S. commodity petrochemicals less 
competitive on world markets and may further 
increase imports of ammonia into the United 
States. The U.S. petrochemical industry may,
however, remain strong, owing to large domes.
tic demand, increasingly efficient operations,
and H&D efforts. The industry's major loss 
will be in expoits. No major loss of U.S. jobs 
in the petrochemical sector is anticipated. U.S. 
chtro ctor s antciad .s. 

conce av ad a tr 
presence in the Middle East and projects thereyield revenues to the United States through
taxes and income. U.S. producers will, however, be challenged to adjust their production 

adstages in ore ored tocantici
market. 

No cases were identified where contracts 
were lost because of the Foreign Corrupt. Prac
tices Act or antiboycott legislation, and recent 
changes in the tax laws concerning income tax 
on U.S. citizens' foreign earnings have reduced 
this as a disadvantage to U.S. firms. Export
financing has been a less significant factor in 
contract awards in this sector than in someothers examined by OTA, due to the fact that 
the Gulf States (Saudi Arabia in particular)have been in a position to provide attractive 

financing terms to foreign investors. 
A major concern for U.S. policymakers will 

be with potential protectionist measures 
abroad. U.S. tariffs on petrochemicals after 
the Tokyo round of tariff reductions are not 
generally judged excessive, but countries in 
the Middle East want more favorable tariff 
treatment. Restructuring of the U.S. petro
chemical industry is occurring, as in Japan. 
In Western Europe, however, the admittedly 
necessary restructuring is progressing slowly, 
as political pressures make plant closures or 
"rationalization" difficult.46 In 1983 in the 

"6 A Working Group's Report to the European Economic Com
mission, "Restructuring the West European Petrochemical In
dustry," ("Gatti-Grenier Report"), May 1983. In this report,
the following reductions in West European petrochemical ca
pacity were recommended: ethylene 20% (from 15 to 12 mil
lioni tons/year), LDPE 24.5% (from 5.3 to 4.0 mt/yr), and HDPE 

http:difficult.46
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European Economic Community, capacity uti-
lization remained below 60 percent on average,
despite a beginning upturn in production 
worldwide. 7 If protectionist measures are im-
posed by the West Europeans, more product
than anticipated could end up flowing to the 
United States, at best; at worst, severe com-
modity chemical price cuts could occur. Table 
50 shows tariff rates on petrochemicals imported to the United States, Japan, and West-
erE Europe. 

The Middle East producers aspire to be ac-
cepted as major players in worldwide petro-
chemical trade. If the need arises, however, 
they have the wherewithal (owing to inexpen-
sive feedstocks, surplus capital, and state-of-
the-art facilities) to force their entry.4" In the 
long run, however, price cutting would be det-
rimental to all producers. In response, the Eu-
ropeans will be reluctant to take a purely pro-
tectionist stand against the new petrochemical 
exporters, because this would be a diplomatic
embarrassment to the ECC.49 On the other 
hand, protectionist advocacy has been evident 
in West Europe, directed against the Japanese 

2,11,(from 2.5 to 1.9 mt/yr). See also Paul Cheeseright and Carla
Rapoport, "European Groups Fail to Agree on Chemicals Cuts," 
lFinancialTimes, June 1, 1983, p. 1.

"See Commission of the European Communities, European 
Economy, Supplement B, No. 11, November 1983, pp. 4-5;
"Facts and Figures for the Chemical Industry," Chemicaland 
EngineeringNews, June 13, 1983, p. 26. 

."Saudi Counter-Measures if Europeans Impose Protectionism," reported in JPRS, Near East/South Asia, Oct. 12, 1983, 
from AI-Mustmqbal, in Arabic, No. 333, July 9,1983, pp. 51-
52. See also "SABIC Warns Against Protectionism." Middle 
East Econonic Digest, Aug. 12, 1983, p. 45,and "Petrochem
ical Producers Urged to Cooperate," Middle East Economic Di-
gest, November 11, 1983. 

"Wharton, op. cit.,pp. 66-67. 

Table 50.-Petrochemical Tariffs (percent) 

Product Western 
Euro:ea 

United 
States Japana 

Polyethylene .......... 14.7 13.4 6.2 
Ethylene glycol ........ 
Styrene monomer ...... 

15.: 
6.3 

13.1 
9.0+ 0.'1¢/Ib 

12.0 
8.0 

Methanol ............. 
Arnmonia ............. 

13.7 
11.1 

18.6 
-

5.3 
3.8aMiddle Eastern imports are currentlyduty free. However, as Middle Eastorn ex. 

ports increase involume, they may be subject to the same tariff ratec used bythe United States. 
SOURCE: Office of Technology Assessment. 

and the newly industrializing countries, such 
as Hong Kong, South Korea, and Taiwan. Per
haps the greatest contribution the United 
States can make is to encourage multilateral 
agreements so that the new petrochemical pro
ducers of the Middle East and other regions,
whose entry into world markets is certain, will 
cause as little disruption as possible. 

Thus, U.S. policy options are limited. Meas
ures which encourage U.S. firms to adjust tothe anticipated worldwide restructuring of the
petrochemical industry could be a contribu
tion. The traditional stress on R&D character
istic of the industry must be maintained so 
that U.S. firms can specialize in the develop
ment of higher valued-added fine chemicals, 
produced through more efficient processes.
Opportunities for the U.S. industry lie in oper
ations further downstream. Rather than sec
tor-specific policies, those that promote the de
velopment of technical manpower in the 
United States, and those that encourage R&D 
across a broad spectrum of industries should 
contribute to readjustment. 

CONCLUSION 
A major shift is occurring in the worldwide 

petrochemical industry. The Middle East (as
well as Canada, Mexico, and Southeast Asia)
will become more important as a source of petrochemicals in the near to midterm.Canadian
 

and Middle Eastern developments will have

the most significant impact on global trade in
the mid and late 1990's. Middle Eastern pro

ducers, such as Saudi Arabia, want to beworld-scale producers of petrochemicals andhave the means to do it. Generally speaking, 

they intend to prevent large disruptions in pe
trochemical markets, but they hope to reachtheir goals. 

Firms in western Canada and Mexico are 
more likely to make significant inroads into
the U.S. petrochemical market than Middle
East manufacturers. In any case, U.S. petro

chemicals will remain generally strong despitethe fact that the United States will become a 
net importer of ethylene glycol and methanol 
by 1990 (mostly from Canada). The United 



States is aheady a net importer of ammonia. 
However, U.S. specialty chemicals may ac-
tually gain strength, and employment effects 
should be minimal because U.S. producers can 
be expected to continue to supply the domes-
tic market in many product areas. 

The effects of the growth of petrochemical 
production in the Middle East may' be more 
severe in Western Europe and Japan. West-
ern Europe must continue to rationalize its pe-

trochemical industry, but this will be a pain-

ful process. Japan has already realized that it 

cannot compete against low-cost feedstocks 

and is bowing out of direct production. Japa-

nese firms are participating in development of 

the Middle East petrochemical industry be-
cause this is viewed as in the national interest, 
among other reasons. 

Manpower and maintenance will be the key 
problems for Middle Eastern petrochemical
producers. However, for many of these coun-

tries petrochemical production is an appropri-

ate technology. As a result of their aim to be-

come world-class exporters of petrochemicals, 
will remainMiddle East manufacturers 

strongly dependent on foreign expertise until 

the turn of the century. By working with for-

eigners and obtaining technology developed 
-abroad, they should be able to achieve these 
goals. 
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Technology transfers to the Middle East will 
contribute to the growth of a major petro
chemical export industry there. While it ap
pears that U.S. producers will remain signifi
cant in most product areas, their exports will 
diminish as the new plants now under con

struction in the Middle East and elsewhere 
come on lhne. Because petrochemical produc
tion technology has become fairly standard
ized (with the exception of some catalysts), no 
one nation can maintain a position of clear 

leader as a supplier across the board. Technol

ogy transfer to Middle Eastern and other de

veloping countries will increase regardless of 

the strategies adopted by specific U.S. firms. 

From the perspective of U.S. policymakers, 
policy options to offset these trends are fairly 
limited. On the one hand, efforts to negotiate 
multinational agreements supporting free 
trade may help to stave off a protectionist 
backlash in Europe which could result in in
creased flows of product to the United States. 

On the other hand, policies designed to encour

age &D and pansion sifndtencour

age R&D and expansion of the technical man

power pool may ease adjustment in the U.S. 

petrochemical industry as in other industries 

facing global trade restructuring. 

APPENDIX 5A: PETROCHEMICAL PRODUCT USES'
 

At the heart of the petrochemical industry are 
key chemical "building blocks" (e.g., ethylene) that 
can be derived from the processing of natural 
gases or from byproducts of the oil refining proc-
ess. Some building blocks can be produced from 
either source. 

Oil refineries produce a range of products includ-
ing naphtha and gas oil which can be treated ii, 
plants known as crackers to produce building 
blocks such as ethylene, propylene, or butadiene 

'Based on the appendix of Louis Turner and James M. Bedore, 
Middle East Industrialization-AStudy of Saudi and Iranian 
Downstream Investment, Saxon House, 1980, pp. 203-206. Also 

see Dale F. Rudd, PetrochemicalTechnology Assessment (New 

York: Wylie Interscience, 1981). 

35-507 0 - 84 - 12 : QL 3 

(generically, these are called olefins). Naphtha can 
also be processed in a reformer to produce the ma
jor aromatic building blocks, benzene, toluene, and 
the xylenes. These building blocks can then be 
processed further to produce derivative products 
ranging from explosives to plastic films. 

The problem with the refinery-based approach 
ic that the more gasoline needed from a refinery, 
'.he less naphtha is produced; this, in turn, forces 
petrochemical producers to build expensive steam 
crackers to convert more difficult refinery byprod
ucts, such as gas oil, into the desired building 
blocks. 

In the case of olefins, it is possible to take the 
alternative route of using natural gas. Natural gas 
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can be broken down into the simplest carbon mol-ecules, C,(methane), C2 (ethane), C3 (propane), and 
C,(butane). Methane can be further processed intoproducts such as ammonia or methanol. The other
three feedstocks can be turned into varying pro-
portions of the olefin builing blocks. (By weight,ethane yields 80 percent ethylene, while butaneyields proportionally less ethylene and more pro-
pylene.) 

Figure 5A-1 gives a simplified illustration of the 
various ways the basic building blocks of the petrochemical industry can be produced. It clearlyshows that there is considerable flexibility in pro-ducing olefins. Much of the controversy about thecomparative economics of producing these in theMiddle East or in the industrialized world rests onthe fact that one can start with either gas or crudeoil. Typical end-uses of derivative chemicals pro-duced from the main building blocks 

1. Outlets for ethylene derivatives: 
are: 

* 	Polyethylene-films, moldings, pipes, cahle
covering, netting, etc. 

" Ethylene oxide- intermediate product in
chain leading to antifreeze, polyester fibers(terylene) and detergents. 

* Styrene-polystyrene plastics and synthe-
tic fibers." 	Ethylene dichloride-step towards polyvin-yl chloride (PVC) plastics, used for leather-
cloth, piping, guttering.

* 	Other derivatives-ethyl alcohol and acetal-
dehyde. 

2. Outlets for propylene derivatives: 
" 	Polypropylene-films, fibers, and plastic

moldings. 
• 	Cumene--intermediate products for plas-

tics, nylon, and solvents. 
" Acrylonitrile-- or acrylic fibers; used

in chain leading to nylon.
" Propylene oxide-intermediate for manufac-

ture of plastic foam. 
Other products are involved in detergent
and resin manufacture, 

3. Outlets for butadiene and other C4 olefins:
" Butadiene's derivatives are heavily used in 

synthetic rubber production.
" Other end-uses of butadiene and the other

C4 olefins include solvents, sealing com
pounds and the raw material for nylon.4. Outlets for aromatic derivatives: 

4.BOtlenee
Benzene-
" Styrene (also from ethylene)-polystyrene


plastics and synthetic rubber. 

" Phenol-intermediate for resins. 


SCyclohexane--intc-mediate 
 for nylon pro-
duction. 

* Other products are used for detergents, dye
stuffs and polyester glass-fiber plastics.

Toluene
* 	 Derivatives used for plastic foams, resins,

explosives (TNT), and paints.
 
Xylenes

* 	 Derivatives used for paints, lacquers, insec
ticides, polyester fibers, and rvsins. 

SPECIALTY CHEMICALS 

Specialty chemicals can be defined as small volume products, with a variable composition, that are sold to a performance specification. Examplesinclude antioxidants and oil field chemicals. Thesetypes of chemicals have higher value added, andhence profit, than commodity chemicals for thosecompanies that can produce them.' They are alsogenerally identified by brand name and are oftenproduced by proprietary processes. Due to competitive pressure facing commodity chemicals
manufacturers from rising raw material costs,slower than expected growth in demand, and increasing competition from new export-oriented petrochemical plants, specialty chemicals have re
ceived renewed interest. 

Specialty chemicals cannot, however, by themselves be the salvation of petrochemical companiesforced out of the commodity chemical business dueto competition. The changing environme,t of the
petrochemical industry encourages amove toward
the higher margins afforded by some specialtychemicals. In order to realize these margins inpractice, however, there must be careful selection

and promotion, and increased R&D funds generally are required.3 In addition, it must be recognazed that the cash flow associated with specialties
will be small in comparison to commodities. If production of the specialty begins to reach substantial quantities, new producers can be expected to
enter the market. Thus these low-volume, high value-added specialty chemicals are unlikely to be a
complete answer to petrochemical industry problems, but if carefully selected can be a welcome addition to the companies' operations. 

'See for example: Larry D. Rosenberg and Charles H. Kline, "Seeking Profits Downstream: The Lure of Specialty and Fine Chemicals,'
Platts PetrochemicalConference,Lausanne, Switzerland, May 12. 1981; 
and Peter B. Godfrey, "Specialty and Fine Chemicals:Profits?" 	 A Panacea forThe Outlook for Petrocheicals-Profitingin a TroubledWorld,paper presented at a conference heOJby the Energy Bureau, Inc.,
Nov. 30-Dec. 1,1982, Houston, Tex."'SpecialtiesPose Problems, Challenges for Chemical Firms," Chemical and Engineering News, Apr. 23, 1984, pp. 8-9. 
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APPENDIX 5B: PETROCHEMICAL PROJECT 
PROFILES
 

Table 5B-1.-Saudi Arabia-Mobil Joint Venture
 
Venture name: 
 Saudi Yanbu Petrochemical Co. (Yanpet)Products: Ethylene; LLDPE; HDPE; ethylene glycol (EG)
Capacity: Ethylene-455,000 metric tons
 

LLDPE-205,000 metric tons

HDPE-90,000 metric tons
 
EG-220,000 metric tons
Location: Yanbu

JV partners: SABIC 50%; Mobil 50%Financing: Debt: 60% Saudi loan (preferred rates) ................. 
$1,200 million10% 
commercial loan (standard rates) ............ 200
Equity: 15% Saudi ..................................
 30015% Mobil .................................... 

300Total .......................................
Structure: $ 2,000 m illion* Standard Saudi Arabian agreement

" Based on this project and the refinery project, Mobil will receive anestimated 1.4 billion barrels of crude over 15 years" Mobil is committed to market approximately 75 percent of products produced, while SABIC can market up to 25 percent. In the initial years Mobilis likely to market nearly all material produced* Mobil is responsible for technical, marketing, and management trainingProject initiation: 1980. First study was conducted in 1976 with Mobil and Bechtel. Theestimated value at that time was $817 million for the project. The studycost an estimated $10 millionProject startup: 1985Major contracts: Bechtel-Project management, construction, procurement. Also process
engineering for LLDPE/HDPELummus-Design and engineering of ethylene facility and process license.Will also develop process simulators for trainingUnion Carbide Corp.- LLDPE/HDPE license

Scientific Design (SD)-EG licenseHalcon (SD subsidiary)-Process engineering of EG facilityBelleli (Italy)-Construction of modular units under Bechtel contractTarget markets: Japan, Southeast Asia, Western Europe, Africa, and miscellaneous other.Limited exports to the United States are possible inthe late 1980'sSOURCE: Office of Technology Assessment. 
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Table 5B-2.-Saudi Arabia-Exxon Joint Venture 

Venture narne: AI-Jubail Petrochemical Co. (Kemya, 
Product: Linear low-density polyethylene 
Capacity: 260,000 metric tons 
Location: A!-Jubail 
JV partners: SABIC 50%; Exxon 50% 
Financing: Debt: 60% Saudi loan (preferred rates) ................. $ 780 million
 

10% cornm ercial loar (standard rates) ............ 130
 
Equity: 15% Saudi .................................... 195
 

15% Exxon ................................... IP5
 

To tal ....................................... $1,300 m illion 

Structure: * Standard Saudi Arabian agreement 
" Exxon's crude entitlement is 405 million barrels over a 19-year period 
" Ethylene is received from Shell JV (Saudi PIC-SADAF). Total volume is 

approximately 260,000 metric tons 
" To avoid paying an ethylene transfer price to SADAF, Exxon payed for ap

proximately 38 percent of the cost of the olefins cracker and support 
facilities. Since Exxon does not own a percentage of the facility, it is 
equivalent to paying for ethylene in advance. Once the facility comes on
stream, Exxon will pay for its proportionate share of operating costs. The 
rationale for this structure was the difficulty in finding a suitable benchmark 
mechanism for establishing an ethylene transfer price in Saudi Arabia 

" Exxon is responsible for all export sales, except for the surrounding region. 
SABIC would like to eventually assume the responsibility for 50 percent 
of all sales 

" Exxon is responsible for the technical and market training program 

Project initiation: 1980. Preliminary study and discussions in 1977 
Project startup: Contingent on Shell startup, approximately 1985-86 
Major contracts: Fluor-Project management, construction and procurement 

Union Carbide Corp.-LLDPE/HDPE license 
Daewdo Shipbuilding (South Korea)-Modules, under Fluor contract 

Target markets: East Asia, Western Europe, Africa, and miscellaneous other 

SOURCE: Office of Technology Assessmer. 
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Table 5B.3.-Saudi Arabia -Mitsubishi Joint Venture 
Venture name: 
Product: 

Capacity: 

Location: 

JV partners: 
JSAMC partners: 

Financing: 

Structure: 

Saudi Methanol Co. (SAMCO)
 
Methanol
 
600,000 metric tons
 
Al-Jubail
 
SABIC 50%; Japanese Consortium (JSAMC)-50%

Mitsubishi Gas Chemical_40% of JSAMC
Japan Overseas Economic Cooperation Fund-40% of JSAMC

Sumitomo Chemical-5% of JSAMC
 
Mitsui Toatsu-5% of JSAMC

Kyowa Gas, Chemical-5% of JSAMC
 
C. ltoh-5% of JSAMCDebt: 60% Saudi loan (preferred rates) .................. 
 $161 million10% commercial loan (standard rates) ............. 27Equity: 15% Saudi ...................................
 

4015%JSAMC 

40o.................................... 


Total ............................ 
 ............ 
 i268 m illionThe total cost of this project when completed in 1983 was estimated to be$500 million 
* Standard Saudi Arabian agreementa Japanese Government uses the Overseas Economic Cooperation Fund(OECF) to support the joint venture. OECF's $14 million project loan wasinstrument"! in securing this venture as well as additional oil supplies.The exact amount of crude entitlement is not known but is estimated atapproximately 20 million barrels per day over a 15-year periodProject initiation: 1979 

Project startup: 1983Major contracts: Chem Systems-Advisors to SABIC on project definition and process designMitsubishi Heavy Industries-Project management, construction (builtmodules in Japan) and procurementMitsubishi Gas Chemicals-Process license, design, and engineeringTarget markets: Japan, East Asia, and miscellaneous other 
SOURCE: Office of Technology Assessment 

Venture name:
Products: 
Capacity: 

Location:JV partners: 

Financing: 
Structure: 

Table 5B-4.-Kuwait Petrochemical Project 

PIC Petrochemicals

Olefins and derivatives; possibility of aromatics derivatives
Products under consideration are:
 

*Primary products:

-Ethylene-350,000 
 metric tons per year-LLDPE-165,000 metric tons per year
-Ethylene glycol-135,000 metric tons per year
-Styrene-340,000 
 metric tons per yea-Benzene-280,000 metric tons per year (for styrene production)oSecondary (speculative) products:

-o-Xylene-60,000 metric tons per year
-p-Xylene-90,000 metric tons per year


ShuaibaNone intended at present, earlier proposals included BASF (LDPE) andW. R.Grace (aromatics). Hoechst would be a logical choiceWould likely be internally financed. Total value $1.3 billionIntended ownership (100 percent) Petrochemical Industries Co. KSC (PIC),awholly owned subsidiary of Kuwait Petroleum Co. (KPC). The latter Isa state-owned holding companyProject initiation: Feasibility study for olefins and derivatives undertaken in 1976-77 by Chem 
SystemsProject startup: Not yet fully committed. Likely start up in late 1980'sMajor contracts: Chem Systems-Feasibility study, 1976; market study, 1982C. F. Brauna-Preliminary engineering 1981-82Target markets: East Asia, Western Europe, and miscellaneous other. Potential exports tothe United StatesF. Braun is controlled by KPC,ac. being a subsidiary of Santa Fe Corp., recently acquired by KPC. 

SOURCE: Office of Technulogy Assessment. 
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Table 5B-5.-Qatar-CdF Chimie Joint Venture 

Venture name: Qatar Petrochemical Co. (QAPCO)
 
Product: Ethylene/LDPE
 
Capacity: Ethylene-280,000 metric tons
 

LDPE-150,000 metric tons
 
Location: Umm Said
 
JV partners: CdF Chimie-16%; QGCP-84%
 
Financing: Total value $600 million. Exact structure or payments by CdF not known due
 

to complexity of associated agreements. However, general structure is an 
85/15 debt/equity arrangement. Euroloans were once associated with the proj
ect, but later assumed by Qatar 
Debt: 50% French credits (@ 8.25%) .................... $300 million 

35% Qatar loans (preferred rates) ................... 210
 
Equity: 13% Qatar ...................................... 76
 

2% CdF Chim ie ................................ 14
 
To tal ......................................... $600 million
 

Structure: • 	 Project was conceived as a back-to-back deal following 60-40 JV with CdF
 
Chimie and Qatar in Dunkirk, France. Capacity at Dunkirk is 225,000 metric
 
tons ethylene and 150,000 metric tons LDPE. The JV was French-Govern
ment promoted to foster "French Arab Cooperation" and the recycling of
 
petrodollars. The Dunkirk startup was in 1978
 

* 	CdF will manage Qatar facilities and be responsible for marketing. 
Revenues will be earned on acommission basis. Sales offices have been 
set up in Hong Kong, Singapore, and Bangkok 

Project initlatior . 1977
 
Project startup: 1980
 
Major contracts: Chem Systems-Prefeasibility of Qatar Project; Assessment of Dunkirk
 

Facility
Technip (Fran( o)-Construction of ethylene cracker 
Coppee Rust (Belgium)-Construction of LDPE plant (stamicarbon process) 
Turbotechnica-Supply to 50-MW power station 
CdF Chimie-Supply LDPE technology and overall project responsibility
 

Target markets: Middle East and Southeast Asia
 
SOURCE: Office of Technology Assessment 

Table 5B-6.-Bahrain 

Venture name: Gulf Petrochemical Co. (GPCO) 
Product: Methanol/ammonia 
Capacity: Methanol-270,000 metric tons per year 

Ammonia-270,000 metric tons per year 
Location: Sitra island (artificial island) 
JV partners: BANOCO (Bahrain National Oil Co.)/PIC/SABIC-equal ownership 
Financing: 	 Debt: Arab Consortium (85%; soft terms) ................ $300 million
 

Equity: (15% ) .......................................... 50
 
Total ......................................... $350 million 

Project initiation: 1980-81 
Project startup: 1984-85 
Major contracts: Snamprogetti-Engineering services and construction, detailed engineering, 

equipment procurement, construction 
Uhde-Responsible for licensing ammonia technology and Uhde/ICI meth

anol technology 
King Wilkinson-Engineering and construction advisors 
Wimpy Labs (UK)-Site survey and sales analysis 
Cowiconsult (UK)-Project site consultants 

Target markets: 	 China and Southeast Asia 
SOURCE: Office of Technology Assessment 
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Table 5 B-7.-Algeria-Sonatrach Ammonia (Arzew) 

Venture name: Sonatrach
 
Product: Ammonia
 
Capacity: 272,000 metric tons
 
Location: Arzew
 
JV partners: NoneFinancina: International commercial rate; total value estimated at $150 million as compared to the 1976 estimate of approximately $100 million to $115 millionProject initiation: 1976 
Project startup: 1981
Major contracts: Creusot-Loire (CLE)-Project management, installation

Pullman Kellogg-Design, engineering, and training prior to startup; operating
and training contract since startup

Chem Systems-Technical advisors through 1978Target markets: Domestic consumption and incremental exports 
SOURCE.OfficeofTechnology Assessment 

Table 5B-8.-Algeria- Sonatrach LNG #2 (Arzew) 

Venture name: Sonatrach
 
Capacity: 1 billion scfd of gas

Location: Arzew
 
JV partners: None
Financing: Local commercial financing.........................$ 
 300 million

Foreign government financing: 
Canada.........................................125
 
U.S. Ex-Im Bank ...................................
Japanese Government financing ...................... 350


350
Belgium/Holland financing.......................... 
 100 
Total............................................ $1,225 m illion
Structure: 
 Foreign government loans tend to be tied to procurement from those nations.The United States does not maintain this type of policy. However, theUnited States requires 50% of the value of its loan shipped on U.S. flag

ships

Project initiation: 1976 
Project startup: 1981
Major contracts: Kellogg-Project management, design/engineering, and constructionTarget markets: United States and Western Europe 
SOURCE: Office ofTechnology Assessment. 
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APPENDIX 5C: PETROCHEMICAL PRODUCT 
DEMAND PROJECTION 

Table 5C.1.-Free World LDPE Demand (thousand metric tons) 

Compound annual 
growth rate, % 

1981 1985 1990 1981.90 

Western Europe ...................... 3,450 3,930 4,330 2.6
 
North America: 

United States ...................... 2,985 3,930 4,985 5.9 
Canada ........................... 345 450 575 5.8 

Japan ............................... 920 1,170 1,440 5.1 
Pacific Basin and Indian Subcontinent .. 721 1,083 1,537 8.8 
Latin America ....................... 850 1,165 1,768 8.6 

563 7.1Africa ............................... 304 397 

Mioll2)East ......................... 229 300 418 6.9
 

Total .............................. 9,804 12,425 15,616 5.3
 
(average) 

SOURCE: Office of Technology Assessment 

Table 5C.2.-Canadian and Middle Eastern LDPE/LLDPE Export Mix, 1990 (percent) 

Middle Ea,t Canada
 

United States ................................. N N
 
10-15 -W estern Europe ............................... 


Japan/East Asia ............................... 45 60
 
Other ......................................... 38-40 40
 

Total ....................................... 
 100 100 
N = negligible. 

SOURCE: Office of Technology Assessment. 

Table 5C.3.-U.S. Demand for LDPEiLLDPE (thousand metric tons) 

Compound annual 
growth rate, % 

1980 1981 1985 1990 1981-90 

Film and sheet ............. 1,824 
Injection molding ........... 235 
Extrusion molding 235 
Wire and cable ............. 152 
Other .................. ... 414 

1,856 
238 
256 
157 
478 

2,365 
390 
270 
235 
670 

2,996 
490 
280 
295 
925 

4.9 
6.2 
1.0 
5.7 
6.3 

Total ................... 2,860 2,985 3,930 4,985 5.1 
(average) 

SOURCE: Office of Technology Assessment. 
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Table 5C-4.-Free World HDPE Demand (thousand metric tons) 

Compound annual 
growth rate, %1980 1981 
 1985 1990
Western Europe 1980-90
............ 
1,424 1,450 1,700 2,000 3.6North America:United States ............. 1,720 1,880 
 2,960Canada .................. 4,165 9.2
177 186 
 270 390 
 8.6

Japan ..................... 
 543 507 
 755 920
Pacific Basin 6.8...............
Latin America .............. 392 384 648 994
383 374 578 11.1
Africa ..................... 872 9.9
169 165 
 258 431
Middle East ................ 11.3
80 
 87 135 180 
 8.4Total .................... 
4,888 5,033 7,304 9,952 7.9
SOURCE: Office of Technology Assessment. 

Table 50-5.-U.S. High-Density Polyethylene Demand (thousand metric tons) 

Compound annual
 
1981 1985 growth rate, %


Blow molding .............. 
1980 1990 1981-90
733 781 1,175 1,645
Injection molding ........... 425 457 

8.6
 
685 885
Pipe and conduit 7.6
........... 
 175 194 
 355 465
Film and sheet ............. 10.2
136 
 170 280 530 
 13.5
Wire and cable ............. 
 48 
 50 80 
 115
Other..................... 9.7
201 227 
 385 525 
 9.8
Domestic demand
......... 1,718 
 1,879 2,960 
 4,165 
 9.3
 

(average)
SOURCE: Office of Technology Assessmen. 

Table 5C.6.-Free World Ethylene Glycol Demand (thousand metric tons) 

Compound annual 
growth rate, %1981 1985 
 1990 
 1981-90
Western Europe...................... 690 735 805 
 1.7


North Amorica:United States ...................... 
1,779 2,075Canada........................... 136 
2,545 4.1
 

Japan............................. 143 165 2.2
400 495 
 575
Paciric Basin ........................ 4.1
370 517 720 7.7
Latin America ........................ 164 
 258 381
Africa ........ 9.8
....... 
 34 72
Middle East ......................... 127 15.8

35 62 
 94 
 11.6Total ............... 
 ..... ....... 3,608 
 4,357 5,412 4.6 

souRcE: Offie '! TechnologyAsemn. (average) 



Table 5C-7.-Projected Canadian 

United States ................................. 

West European ................................ 

Japan/East Asia ............................... 

O ther ....................................... 


Total ..... .................................. 
N - negligible. 

SOURCE: Office of Technology Assessment. 
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and Middle Eastern Export Mix, 1990 (percent) 

Middle East Canada--

N 23 
33 
45 45 
22 32 

100 100 

Table 5C.8.-United States Ethylene Glycol Demand (thousand metric tons) 

A'ntifreeze .................. 

Polyester fibers ............. 

R ,.,Iester film .............. 

PEI blottle resins ........... 

Othei ...................... 


Total .................... 


1980 1981 1985 1990 


769 733 800 895 
760 796 905 1,075 
67 65 90 130 
58 68 140 260 
122 116 140 185 


1,7'1t 1,778 2,075 2,545 

Compound annual 
growth rate, % 

1981-90
 

2.2 
3.4 
8.0 

16.1 
5.3
 

4.1 
(average)
 

SOURCE: Office of Technology Assossment. 

Table 5C-9.-Free World Styrene Demand (thousand metric tons) 

Western Europe .... ................. 
North America: 

United States ...................... 

Canada ........................... 


Japan ..... ......................... 

Pacific Basin ........................ 

Latin America ........................ 

Africa ............................... 

M iddle East ......................... 


Total .............................. 


SOURCE: Office of Technology Assessment. 

1981 


2,500 

2,647 
219 


1,256 
413 
384 

34 
23 

7,476 

1985 


2,600 

3,175 
280 


1,495 
615 
606 

47 
30 

8,848 

1990 


2,700 

3,830 
360 


1,785 
858 
880 
70 
35 

10,518 

Compound annual 
growth rate, % 

1981-90
 

0.9 

4.2 
5.7 
4.0 
8.5 
9.7 
8.4 
4.8 

3.9 
(average) 

Table 5C.10.-Projected Middle Eastern and
 
Canadian Styrene Export Mix (percent)
 

Middle East 

United States .................... --

Europe .......................... 30 

Japan/East Asia .................. 60 

Other ........................... 10 

SOURCE: Office of Technology Asessment. 

Canada United States 
-

- -
100 50 

- 50 
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Table 5C-11.-U.S. Demand for Stvrene (thousand metric tons) 

Compound annual 
1980 

Polystyrene ................ 1,595 
SBR/SBR latex .............. 254
ABS resins ................. 238 
SB latex ................... 168 
Polyesters ................. 150 
SAN resins ................. 37 
Other..................... 152 

Total .................... 2,594 

1981 
1,633 
238 
234 
177 
169 
38 
158 

2,647 

1985 
1,970 
265 
285 
215 
205 
45 
190 

3,175 

1990 
2,320 
290 
375 
255 
285 
50 

255 

3,830 

growth rate, % 
1981-90 
4.0 
2.2 
5.4 
4.1 
6.0 
3.1 
5.5 

4.2 
SOURCE: Office of Technology Assessment.(ae (average)g) 

Table 5C-12.-Global Methanol Demand (thousand metric tons) 

Compound annual 
growth rate, %1981 1985 1990 1981-90 

North America:
United States.................... 
 3,510 5,025 7,170 8.3Canada .......................... 
 240 290Eastern Europe.....................2,600 580 10.3


3,300 4,100Western Europe ...................... 5.2
 
3,060 3,990 4,905 5.4

Japan ...............................ASEAN Group ....................... 1,060 1,430 2,370 9.4
85 137 205 10.3Australia New Zealand ................ 
 63 525 1,580 43.1Other ,sian .........................
 378 600 800 8.7M exico ............................. 
 145 200 720Central and South America 19.5 ............ 205 303 
 422 8.4Middle East/Africa .................... 
 85 120 815 28.6Other ............................... 
 80 128 200 10.7Total ..............................
1 1,511 16,048 23,867 8.4 
(average)
SOURCE: Offico of Technology Assessment. 

Table 5C-13.-Global Methanol Market by End Use, 1981 (thousand metric tons) 
Chemical applications............................................11,061 
MTBE ........................................................... 

350
Gasoline blending .. .............................................. 


390Power generation ................................................. 

1 0 

Total 

11,811SOURCE: Office of Technology Assessment. 
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Table 5C.14.-Global Methanol Supply/Demand 
Balancea (thousand metric tons) 

North America: 
United States ............. 
Canada .................. 


Eastern Europe ............. 

Western Europe ............ 

Japan ..................... 

ASEAN .................... 

Australia/New Zealand ....... 

Other Asian ................ 

Mexico .................... 

Central arid South America. .
 
Middle East/Africa .......... 

O ther ...................... 


Total .................... 


1981 1985 1990
 

300 155 (1,400)
 
200 1,370 1,440
 
100 600 800
 

(580) (1,740) (3,105)
 
(326) (1,030) (1,970)
 

(55) 723 1,225
 
(63) 230 320
 

(121) (505) (600)
 
35 0 810
 
(75) 32 233
 
345 1,200 2,065
 
(80) (128) (200)
 

(320) 907 (382) 
aoue to timing uncertainties associated with the growth in fuel demand, no at. 
tempt was made to zero balance trade as was the case with other products in 
this study. Parentheses indicate net imports. 

SOURCE: Office of Technology Assessment. 

Table 5C-15.-United States Methanol Demand (thousand metric tons) 

Applications: 
Formaldehyde ............ 
Dimethyl terephthalate .... 
Methyl halides ............ 
Methvlamines ............ 
Methyl methacrylate ....... 
Solvents ................. 
Miscellaneous ............ 

Subtotal ............... 

Emerging applications:
 

Acetic acid ............... 

MTBE ................... 

Gasoline ................. 

Power Generation ......... 


Subtotal ............... 


Total der.znd .............. 


1980 


1,280 

147 

238 

168 

153 

315 

267 


2,568 

315 

165 

90 

15 


585 


3,153 

1981 


1,290 
145 

240 

165 

150 

320 

500 


2,810 


420 

150 

120 


10 

700 


3,510 

1985 


1,630 

160 

335 

195 

222 

395 

638 


3,575 

450 

450 

500 

50 


1,450 

5,025 

1990 


1,880 

160 

405 

228 

310 

485 

847 


4,315 

700 

555 


1,300 

300 


2,855 

7,170 

Compound annual
 
growth rate, % 

1981-90
 

4.3 
1.1 
6.0 
3.7 
8.4 
4.7 
6.0 
4.9 

5.8 
15.7 
30.3 
45.6 
16.9 

8.3 
SOURCE: Office of Technology Assessment. 

Table 5C-16.-Global Fertilizer Demand (thousand metric tons) 

Asia/Oceania ........................ 

Indian Subcontinent .................. 

People's Republic of China ............ 

United States ........................ 

Canada ............................. 

Latin America ........................ 

Middle East ......................... 

Africa ............................... 

Western Europe ...................... 

Eastern Europe ...................... 


Total .............................. 
SOURCE: Office of Technology Assessment. 

1979-80 


3.8 
4.8 

7.0 
9.9 
0.7 
2.8 
1.2 
1.5 
9.2 

13.3 
54.2 

1984-85 


4.9 
7.8 
9.7 

11.8 
1.0 
4.5 
1.5 
2.2 

10.4 
16.0 
69.8 

1989-90 


5.9 

11.4 
13.2 
13.3 

1.2 
6.3 
2.0 
3.0 

11.8 
19.0 
87.1 

Compound annual
 
growth rate, % 

1980-90
 

3.9 
7.2 
5.7 
2.1 
3.9 
6.9 
5.6 
6.2 
2.1 
3.6 
4.3 
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Table 5C.17.-Global Ammonia Demand (thousand metric tons) 

Asia/OceaniaIndian Subcontinent ..................

People's Republic of China ............ 

United States ........................

Canada .............................
 
Latin America ....................... 

Middle East .........................

Africa....... 
 ....................... 

Western Europe ...................... 
Eastern Europe ....... .............. 


Total ............................ 

SOURCE Office of Technology Assessment 

Compound annuel 
growth rate, %1979-80 1984-85 1989-90 1980-90 

5.4 6.5 7.7 3.12.9 6.4 10.0 9.66.3 8.7 12.7 6.5 
15.1 15.2 17.0 1.21.5 1.8 2.3 3.9 
2.0 4.4 6.5 9.2
1.4 2.2 3.2 8.51.0 2.1 3.1 11.213.7 14.6 16.4 1.8 

19.1 25.3 29.6 3.8 
68.7 87.2 108.5 4.1 

Table 5C-18.-U.S. Ammonia Demand (thousand metric tons N) 

1978-79 1979-80 1984-85 1989.90Synthetic fertilizer N production ......... 
 10,906 12,015 11,235 12,330Ammonia demand:Fertilizers ........................... 
 11,260 12,175Induftrinl demand ................... 3,060 2,940 
11,580 12,720
 
3,690 4,315 

Total .................. 
 14,320 15,115 15,270 17,035SOURCE: Office of Technology Assessment. 

Table 5C-19.-U.S. Nitrogen Imports, 1979.80 

Country 
Metric tons 

Canada .................................
 847U.S.S.R .................................
Mexi...o . ...... .... ... 689... ... ... 286 
TrIni dad/Tobaga .......................... 
 276SOURCE: Office of Technology Assessment. 
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APPENDIX 5D: REFINING CAPACITY IN 
THE MIDDLE EAST 

The close relationship which exists between pe-

trochemical production and refinery product mix 

makes the status of Middle Eastern refining ca-

pacity and future plans important.' 

•urphus capacities and low operating rates have 

resulted in poor profitability in the world refining 
industry in recent years. Despite this, plans for 
construction of new distillation capacity in the 
Middle East have continued unebated through the 
late 1970's and into the 1980's. At the end of 1981, 
plans, were announced for new projects that would 
increase world crude distillation capacity by ap-
p oximately 10 million barrels per calendar day 
(mmb/cd) ... 12 percent over current capacity. In 
view of small predicted growth in demand and a 
current world overcapacity in excess of 20 mmb/ 
cd, if these were to be completed, the world surplus 
would surpass 30 mmb/cd, for a surplus of 50 per-
cent. The fact that capacity is planned does not, 
of course, mean that it will actually be built. 
Fesharaki' predicts that as much as 7.6 mmb/cd 
will come onstream, with 60 percent of this likely 
increase coming from major crude oil exporters-
OPEC, Mexico. and Egypt. About half of the 
planned capacity increase in OPEC nations is al-

'Material in this appendix comes from: F. Fesharaki and 1). T.Isaak. 
),I.'f, the ;olf, and the W,ori l'etroleumn Market, 1983, "Chapter 2-
'I,Refining Indstry"; Competitive Economics of United States and 
orign Refinin, prepared for the U.S. l)epartment of Energy by the 

PACE Co.Ctnsultants and Engineers, Inc., Houston, T'x., December 
1979, Section C and E; National Petroleum Council, Committee on lie-
finery Flexibility, iefinery Fhxibilit, l)ecember 1980, "Chapter 3-
Compel itivt' I'ositon of Variot Segments of the U.S. Refiting Indus. 
try. '"hapterI-- onprtitive Economics of Supplying Incremental 
U.S. East Coast. Product l)erand From )omestic Refineries and For-
eign I'xpotrt Refineries." See also Nigel Ilarvey, "What Future for Arab 
Refiners?," Aliddh' East Economic Digest, Fell. 3,1984, pp. 20-22; and 
Jo:n 'l'aglialhje, "'urope's Worried Refiners," 7'he New York Times, 
May 1, 1984, p. )l. 

'lbid, p.86. 

ready under construction, while most of the other 

OPEC projects planned for the mid-1980's have 
already gone through the feasibility and engineer
ing stages. 

There are several reasons for OPEC nations to 
push ahead with downstream processing. Four of 
them, however, may ensure their aggressive pur
suit of oil refining as a downstream operation. 
These are: 1) limited alternative development op
portunities within many OPEC nations; 2)massive 
amounts of capital can be channeled into these 
prestigious and visible investments without con
tributing significantly to inflation in the domes
tic economy; 3) OPEC nationals have already 
achieved considerable experience and success in 
the hydrocarbon sector; and 4) these countries 
hope to capture a major share of the world mar
ket. Table 5D-1 show, present and planned refin
ing capacities in OPEC and the Gulf through 1986. 
More than a 50-percent increase in OPEC capac
ity is planned for the mid-1980's. 

Kuwait Petroleum Corp. (KPC) has acquired 
West European firms such as Gulf Italiana SPA, 
allowing it to market oil output in the form of prod
ucts rather than crude oil. The goal of the strat

egy is to obtain the maximum value-added. IL was 
reported that in December 1983, 118,000 b/d were 
sold by KPC and its subsidiaries in Europe, where 
the firm sells under the Gulf brand name.During
 

the 12 months ending in September 1983, Kuwait 
sold 5 million tonnes of refined products in Eur

considerably than A e a7 5 or the 
ope, less Algeria (.75m)
Soviet Union (32.5m).1 

'See Richard Johns, "Kuwait Takes Up Gulf Oil's European Mantle," 
FinancialTimes (London), Feb. 1, 1984, p. 11. 
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Table 5D-1.-Current and Projected Refining Capacity in OPEC and the Gulf, 1981.86 
(thousands of barrels per calendar day) 

lranb............. ...... 

b
Iraq...................... 


Kuwait .................... 

Qatar 

Saudi Arabiac ............... 

UAE ....................... 


OPEC Gulf ............... 

Algeria .................... 

Ecuador ................... 

Gabon ..................... 

Indonesia .................. 

Libya ...................... 

Nigeria ......... 
 ......... 

Venezuela .............. ... 


Other OPEC .............. 

Total OPEC ............ 


Banrain .................... 

Oman ..................... 


Other G ulf ............... 


Under Additional1981 (+) construction (+) planned (=) 1986
 

1,235  - 1,235
249 140

554 58 

- 389

154 766


14 47 
 - 61 
787 734 
 466 1,987126 
 56 172 354
 

2,965 1,035 792 
 4,792
442  344 786
 
87  108 195
 
20  - 20
486 196 
 265 937
 
142 220 
 - 362 
260  - 260

1.349 - 150 1,499
 
2,786 406 
 867 4,059 
5,751 1,441 1,659 8,851

274  - 274 
47  - 47 

321
 --321
 
Total OPEC and Gulf ........ 6,072 1,441 
 1,659 9,102aAS discussed in the text. plans exist for refining additions beyond those shown in thi, table; some are spurious, some 

speculative, and others fairly clearly planned, but for the post-1986 period.bThe situation in Iran and Iraq is confused. The exfent of the war demage is not clear. Moreover, both countries had completednew capacity on the eve of the war, and both had plans to scrap someoutmr,ded capacity These capacity estimates should
be treated with circumspection

C5judi '..bia includes Neutral Zone refining of 80 mbfcd. 
SOURCE: Fesharaki, 1983. 
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CHAPTER 6 

Telecommunications Technology Transfers
 

INTRODUCTION
 
The countries of the Middle East realize the 

importance of modern, efficient telecommuni-
cations systems to their future development
and security. Middle Eastern leaders consid-
er telecommunications as important a part of 
their infrastructure as roads and norts. This 
is reflected in several of the 5-year plans and 
budgets of Middle Eastern nations. Kuwait, 
in particular, wants to become a regional and 
international financial center and has devel-
oped telecommunications capabilities neces-
sary to reach this goal. The centrality of tele-
communications to development planning is 
also reflected in cooperative regional efforts 
such as Arabsat, a regional satellite commu-
nications system. 

There is today great disparity in telecom-

munications systems in the Middle East. 
Some countries, like Kuwait and Saudi Arabia, 
have extremely modern, efficier ystems; 
otb,rs like Egypt have comparati, * dated 
equipment and systems which are much less 
reliable. 

With the notable exception of Algeria (and 
in a few cases, Egypt), the countries under 
study have opted for the most advanced tele-
communicaticns systems available-whether 
microwave transmission networks, satellite 
communications, or automatic electronic 
switching. Kuwait and Saudi Arabia in par-
ticular have used th'ir financial resources to 
purchase state-of-ch-art technology. This has 
allowed them to "leapfrog" conventional tech-
nology, becoming testbeds for some technol-
ogy so new that it is not installed anywhere 
else in the world. Iran and Iraq found some 
of the most sophisticated systems as best 
suited to their needs. Algeria, in contrast, 
opted for more conventional technologies in 
order to lessen dependence on foreign exper-
tise and to promote indigenous equipment 
manufacture, 

Middle Eastern countries, through their 
PTT's (post, telephone and telegraph) minis
tries have made major investments in telecom
munications infrastructure during the past 
decade. In many cases, subscribers have only 
recently begun to feel the impact of telecom
munications, yet the experience has generated 
a set of rising expectations and further de
mand for sophisticated equipment and serv
ices among business and industry, govern
ment agencies, the military services, and 
residential users. A number of factors have 
contributed to this growing demand for tele
communications, among them the perceived 
novelty of the improvements, prestige asso
ciated with telecommunications as a sign of 
modernity. and the utility of improved com
munications in achieving other development 
goals. 

The rapid expansion of national and regional 
telecommunications systems in the Middle 
East has made the region a major new mar
ket for equipment sales, operation and main
tenance, consulting services, and training. 
This continuing transfer of technologies has 
increased the capabilities of these countries to 
expand their commercial and industrial bases; 
to improve domestic communications; and to 
explore possibilities for regional and interna
tional cooperation. On the other hand, con
tinuing dependence on foreign suppliers, and 
the use and control of the systems, are some
times controversial issues associated with 
these technology transfers. 

This chapter first examines the present sta
tus of the telecommunications systems in each 
of the six study countries and in the region. 
Perspectives of recipient and supplier coun
tries and firms are then discussed. U.S. sup
pliers have won sales of all types of telecom
munications equipment and services in 
countries such as Saudi Arabia and prerevo

185 
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lutionary Iran, but overall, U.S. firms have not 
been a dominant force in telecommunications 
trade in the region. In the world telecommu-
nication market, U.S. firms have lost ground 
to Japanese suppliers during the past decade. 

TELECOMMUNICATIONS 

TELECOMMUNICATIONS 


SYSTEMS 

Telecommunications systems generally in-

clude: 1) telephone and telex equipment, 2)

transmission equipment, 3) mobile radio, 4)

video and radio broadcasting equipment, and 

5) data communications equipment. During 

the past decade, telephone and telex have been 

the major imports of the Middle East, mak-

ing up well over 5' percent of total imports

of telecommunications equipment and services 

for most countries. Transmission equipment 

imports have been the second largest, valued
at 20 percent of total telecommunications im-

ports 
in some cases. The following section

briefly explains the application of the major

telecommunications 
 technologies in each ofthese categories. 

Telephone and Telex Equipment 

A standard telephone set consists of an ap-
paratus that includes a telephone transmitter, 
receiver, and switchhook. Other types of tele-
phone equipment used onsite by a subscriber 
are coin telephones, answering machines, in-
tercoms, call restrictor devices, and station 
accounting systems. A telex is a direct-dial 
telegraph service wherein subscribers can com-
municate directly through circuits of the pub-
lic telegraph network. Teleprinters (instru-ments with a typewriter keyboard and printer)
send and receive messages through thesystem. 

Both telephone and telex use switching
mechanisms to interconnnect the circuits of 
the equipment. Manual switching requires a 
switchboard staffed by an operator, while
automatic switching can be performed electro-

In assessing competition among suppliers and 
implications for U.S. policy, special attention 
is paid to the role of supplier government fi
nancing in competition for sales of telecommu
nication technology. 

IN THE MIDDLE EAST 
mechanically or electronically. Electromechan
ical switching uses analog technology, wherein 
mechanical (dialing) aid voice signals aretransformed into a continuous signal of vary
ing frequency and used to activate the 
switches. Electronic switching uses electronic 
devices to connect circuits and usually in
volves computer-controlled (software) circuit
ry. It can operate using analog or digital tech
nology (see box A). 

Digital technology conerts dialing and 
voice signals into discrete eletrical pulses that 
form computer-understandable streams of information. Because it uses the power of a com
puter, digital switching technology can offer
additional subscriber services such as abbre
viated dialing, call transfer, conferencing,
speed calling, call cost readouts, and reliablebilling. Technically, digital technology is an 
improvement over analog equipment becauseit results in less deterioration of the trans
mitted signal, higher speed, and simultaneous 
transmission of multiple calls. At the same 
time, because digital technology is more so
phisticated, use by local personnel in develop
ing countries may be more difficult. Indeed, 
software engineers for digital systems are in 
short supply worldwide, not just in develop
ing countries.' 

g 
Almost all of the world's telephone plantsevolved using analog transmission; most of 

them will remain so for years to come because
of the billions of dollars invested. However,it is probable that if telecommunications com
panies wero to start anew, telecommunications 
channels would be almost entirely digital, with 
the possible exception of the local "loops" be
_ 

'Information provided by Continental Page, December 1983. 
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Box A.-Analog v. Digital Tran3mission 

There are two basic ways in which information of any type can be transmitted over telecori
munication media: analog or digital. 

Analog transmission entails transmittal of a continuous signal in a continuous range of fre
quencies. Sound consists of a continuous spread of frequencies from about 30 to 15,000 Hz (Hertz, 
or cycles per second), or at most 20,000 Hz for persons with excellent hearing. (Sound cannot 
be heard by humans below 30 or above 20,000 Hz.) Although it is techrically possible to transmit 
across this large range over the telephont wires, the telephone companies, conscious of costs, 
transmit a range of frequencies that may vary only from about 300 to 3,000 Hz, a range wide 
enough to make a person's voice recognizable and intelligible. When telephone signals travel over 
lengthy channels, they are packed together, or multiplexed, so that one channel can carry as many
such signals as possible. The multiplexed signals have different frequencies so that they do not 
interfere with one another, but they are still trasmitted in an analog form. 

Digital transmi,-,ion means that a stream of on/off pulses is sent, such as occurs in comput
er circuits. These pulses are referred to as bits. It is possible today to transmit at extremely high 
bit rates such as 4,800, 9,600, and 56,000 bits per second. 

An analog and digital transmission signal are shown below: 

analog: 

digital: 

A transmission path can be designed to carry either type of transmibsien: this applies to 
all types of transmission paths, whether wire pairs, high-capacity coaxial cables, microwave radio 
links, satellite, waveguides, or fiber optics. Any type of information can be transmitted in either 
an analog or digital form. For example, the telephone channel is generally an analog channel, 
but computer data can be sent over the telephone lines by using amodem (modulator/demodulator),
which converts the digital data into a continuous (analog) range of frequencies. In a similar man
ner, any analog signal can be converted to digital signals for transmission. Codecs are circuits 
that convert signals such as speech and television into a bit stream and convert such bit streams 
back into the original signal. 

SOURCE: Adapted from James Martin, Future Developments in Telecommunications (Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1977), ch, 4, 

tween a subscriber and the nearest switching those with high information-carrying capac
office. Some developing countries, such as ity. Thus, many existing wire-pair channels, 
Kuwait and Saudi Arabia, are installing pulse which represent an enormous financial invest
code-modulated (PCM) systems in which voice ment, could be made to carry much more traf
and other analog signals are converted into a fic. Second, whenever the signal is amplified 
stream of bits that look like computer data. in analog transmission, the noise and distor

tion is amplified with it. As the signal passes 
The economic factors favoring digital over through its many amplifying stations, noise 

analog transmission stem from two aspects of is amplified and cumulative. With digital 
t"- technologies. First, it is becoming pos- transmission, however, each repeater station 
si" . to build channels of high bandwidth, regenerates the pulses and new clean pulses 
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are reconstructed and then sent to the next 
repeater. Thus, the digital pulse train is more 
impervious than the analog to distortion in the 
signai. 

Several factors are thus pushing the eco-
nomic calculus in favor of digital transmission: 
1.the trend to much higher bandwidth fa-
cilities; 

2.the decreasing cost of logic circuitry, 


which is used in coding and decoding the 
digital signals and in multiplexing and 
switching them;3.the increase incapacity that results from 


use of digital repeaters a frequent inter-
vals on a line; 

4. improvements in codec design, enabling 
speech to be encoded into a smaller num-
ber of bits; 2 and 

5. the rapidly increasing need to transmit 
digital data on the networks. 

Facsinmle systems transmit information on 

a written page by scanning the page electron-
ically and more rapidly than one character at 
a time. Their benefits include more rapid trans-mission of written ,aterial than via telex, the 


elimination of typographical errors, and the 
possibility of transmitting graphics. Facsimile 
machines are gaining popularity in the Mid-
die East, where difficulties have been encoun-
tered in transferring Arabic script to electronic 
keyboards. Current choices in facsimile sys-
tems involve low-, medium-, or high-speed

models and analog or digital equipment. 


Transmission Equipment 
Transmission equipment enables transmis-

sion of information within the exchange area 
and on short- or long-distance hauls. The 
transmission can involve physical connections 
between two points ("wire"), or transmission 
which occurs through a space ("wireless"). It 
can involve analog technology that enablesonly one telephone conversation per circuit, oronyione telhnoethatiabler circuitedigital technology that enables many tele-
phone conversations to be transmitted simul-

'See Box A for definition of codec. Bits are binary digits which 
can take on one of two vlues, typically written as "0"or "1." 

taneously on one circuit. The advantages of 
digital over analog technology include higher
reliability, better reception, and the trassmis
sion of voice, data, text, and video over the 
same circuit. 

Transmission lines include wire and cable for 
trunk lines that connect subscribers betweentwo central offices or switching exchanges.
Also included are coaxial cables which are 

transmission lines consisting of a small cop
per wire insulated from another conductor of 
larger diameter (usually a copper braid). Coax
ial cable is often more desirable than wireless 
transmission equipment inthat it is more se
cure for transmitting sensitive information 
and it provides high-quality service unaffected 
by changing weather conditions. Other trans
mission lines include wiring within the ex
cae able laid underwater (submarine
cable). 

High-frequency radio (other than mobile) in
volves wireless transmission and isoften used 
for military applications. Microwave uses 
high frequency, highly directional radio signals (above 890 megacycles per second) to 
transmit multiple communications channels
 
(broadcast or video circuits between two 
points that have relay stations). The quality 
of transmission is comparable to that of coax
ial cable. Repeater or relay stations receive 
signals through antennas, amplify them, and 
retransmit the signals to the next station. 

Two types of microwave systems are avail
able, line-of-sight and over-the-horizon. Line
of-sight systems permit transmission in relay 
links of about 30 to 35 miles on average, al
though single links of 100 miles may be pos
sible if ground terrain permits. Transmission 
can extend to distances of 3,000 to 4,000 miles 
with many links. In comparison to cable trans
mission, attractive features of line-of-sight sys
tems are high and flexible channel capacity,
easy expansion of capacity, shorter installation time, and better adaptation to difficultterrain. Over-the-horizon systems often use
tropospheric scatter technology to span longer 

distances (up to 700 miles) without relay links.
Signals are diffracted in the atmosphere. Be



cause of the long distances, these systems are 
useful for transmitting across large bodies of 
water. They require very large antennas and 
very high-powered transmitters and thus tend 
to be costly and sometimes unreliable, 

Fiber optics are composed of fine glass fibers 
that transmit information by converting dig-that 
ital electrical impulses into light beams. The

infomatoncarie thoughthefibrs,sinformation is carried through the fibers, 

connect sender and receiver.which physicall3 
These fibers are :,naller and lighter than con-
ventional copper wires and can carry much 
more information than a typical metal cable 
using digital signals. A single optical fiber, for 
example, may carry thousands of telephone 
calls. Optical fibers can carry a mix of signals 
simultaneously--telephone, cable television, 
radio, video, and data. They can also transmit 
signals four times farther than metal cables 
without repeaters to amplify the signal. 
The fibers are manufactured with ghtss of 

high silica content and few impuritie.'. The raw 
materials used in making glass fibc, s, unlike 
copper, are among the world's most plentiful 
substances." They also do not conduct electri-
city and are not subject to electromagnetic in-
terference, which means less "noise" in data 
communications. Fiber optic transmission is 
difficult to intercept or interfere with and is 
adaptable to hazardous conditions, making it 
useful in many military applications. This 
technology is, however, still comparatively ex
perimental for long-haul distances and costs 
are higher than for other transmission 
methods. 

There are three types of multiplexers, which 
enable the simultaneous transmission of sev-
eral channels on a single circuit. There arethree types. Frequency division multiplex 

transmits two or more signals on a common 
path by using different frequency bands for 
each signal. Those with large capacity can 
carry, for instance, one television channel and 
600 to 900 telephone channels on a single 
microwave carrier. Time division multiplex 
transmits two or more signals on a common 

Julit's Martin, Future )evelopments in 7'eleconmiunications 
(Englewood(Cliffs, N.J.: Prentice-Ilall, Inc., 1977). 
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path by using different time intervals for dif
ferent signals. This technique is less expensive 
to implement than frequency division multi
plex, but is not compatible with frequency di
vision multiplex systems and is not suitable 
for a large number of channels. Finally, pulse 
code modulation obtains a number of channelsover a single path by modulating each chan
neo a sifferent f y modulating

nel on a different frequency and demodulating
i tterciigpit
 
it at the receiving point. 

Satellite transmission uses a satellite placed 
in geostationary orbit, to communicate tele
phone, radio and television, and data si gnals. 
The satellite operates essentially as a micro
wave relay in the sky, receiving microwave sig
nals and retransmitting them to Earth. The 
Earth station is a dish-type antenna that re
ceives and transmits. 

Mobile Radio 
Mobile radio involves radio service between 

a fixed station and one or more mobile sta
tions. Land mobile radio includes conventional 
mobile radio and mobile telephone (mobile sta
tions hooked into a central public telephone 
switching network). The new cellular type of 
mobile telephone system allows a higher user 

'Ageostationary ,rbit is that of an object traveling .',out 

the Earth's equator at a speed matching the Earth's rotation, 
thereby maintaining a constant relation to certain points on 
the Earth. 

.
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Earth Station, Riyadh, Saudi Arabia 
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density in a geographic locale but requires so-
phisticated computer control. Paging systems 
ar. small frequency-modulated (FM) one-way
radio re-teivers which page individuals. Many 
pagers can occupy a channel if receiving only
data messages rather than voice. Current
choices include tone only or tone and voice 
paging. Marine radio involves radio transmis-
sion between two units at sea or between sea 
and land, and air-gTound communications in-volve radio transmission between aircraft and
the ground for navigation and cormunica-

Video and Radio Broadcasting Equipment 

Closed circuit television (CCTV) includes 
cameras, monitors, receivers, control consoles, 
scan converters, and lines interconnecting the 
system with the receivers. Radio broadcast 
transmitters and studio equipment include 
amplitude-modulated ',AM) and FM uransmit-
ters, antennas, ines, consoles, and recording
and playback equipment. Television broadcast, 
transmitters include very high frequency(VHF) and ulta-high frequency UHF) trans-
mitters, antennas, lines, consoles, recording
and playback equipment, cameras, and mobilevans2a 

Data Communications Equipment 

Data communications equipment connects 

computers to the telephone network. 
Up to

4,800 bits per second of data can 
be trans-

mitted on regular voice telephone lines. Mod-

ified lines enable 
 faster data transmission. 

This equipment includes concentrators, mod-

eros, multiplexers 
and data communications 

switching. 


MANPOWER. 
REQUIREMENTS 

From the perspective of Middle Eastern 
countries importing telecommunications tech-nologies, a central concern is with manpower 

'Very high frequency" refers to a bard of radio frequencies
between 30 and 300 megahertz. "IS. a-high frequency" refers
to a band of radio frequencies between 300 and 3,000 megahertz. 

requirements for operating and maintaining
equipment. Contracts for supply of equipment
almost always include requirements that the
supplier maintain the equipment for some 
years. As the discussion that follows shows, 
some of the most advanced telecommunica
tions technologies require less ma-intenance 
than traditional equipment. Telephone oper
ations (the center of these systems) remain,
however, labor-intensive. 

Because skilled manpower shoruages are a
major factor constraining effective aLsorption
of tlecoinmunications 

technologies in manx 
of the countries under study, it is important
to note that modern analog telephone systemsare more people-intensive than digi bal electron
ic systeins. As a rule of thumb. ar,proximatety
150 employees are required for ever3 10,000
lines of analog equipment, compared with 135 
to 145 employees for digital lines. The skill mix
also differs, with more college-trained techni
cat personnel and computer and programing
specialists required for digital systems. 

An advantage of electronic switching sys
terns (ESS) compared to electromechanical 
switching systems (EMSS) is thatquires to10 20 inside plant personnelMSS reper10,000 lines in order to maintain (continually 
oil and adjust) the switches. The work force
consists primarily of semiskilled laborers. Inthe electronic system, only one inside plant 
person per 10,000 lines is needed; the system

is almost unattended. The central operation

and maintenance center has a computer mon
itor that keeps track of the system. If a fault
 
occurs in a line, it is registered axnd reported
 
on teletype. The system identifies the faulty

printed circuit card, and a skilled worker (who
 
has a supply of all needed types of circuit
cards) is then sent to replace the card. The re
pair is thus a card-changing procedure, not a"work-bench" operation. The faulty card isreturned to the manufacturer for repair or 
disposal. 

Servicing and maintaining telecommunica.. 

tions equipment is a major issue in the Middie East, and particularly in Saudi Arabia andKuwait. Saudi nationals are generally not 



--

trained in maintenance functions; these tasks 
arf, left to foreign nationals. In Kuwait., the 
Japanese consortium that installed and con-
ducted initial servicing on the telephone sys
tems was called back after 3 years of local 
maintenance; the local maintenance reportedly,. 
left the system in need of major overhauls. '! 

All of the major suppliers provide extensive 
training programs. U.S. firms that were inter
viewed, however, noted that nationals often 
lack motivation and that supplier personnel 
normally are required to perform maintenance. 
With foreign contractors involved in servic
ing and maintenance, the installed equipment 
reportedly functions well. Analysis of con-
tracts in the six nations under study indicates 
that much of the equipment purchased since 
the early 1970's is still serviced by foreign sup
pliers. 

The harsh physical environment of the Mid-
dle East further hampers maintenance of tele-
communications equipment. Digital systems 
require air conditioning and special modules 
to protect equipment from dust and sand. 
Where required, these elements are always in- 
cluded by suppliers as pa:t of the equipment 
package. These special applications further 
complicate maintenance procedures and nor-
mally prolong dependence on the supplier. 

These problems associated with mairite-
nance clarify the preference of Middle East-
ern leaders for some of the more advanced 
technologies. Digital switching, for instance, 
is less expensive to maintain then analog 
switching. Similarly, microwave relays can 
often last thousands of hours between repairs, 
while cable networks require almost daily 
maintenance. 

Manpower rervi.rements in telecommunica-
tions are geared heavily toward clerical and 
craft workers. As a point of reference, in the 
United States the telephone subiector of com- 
munications clerical workers comprise 45 per-
cent of the total work force, and craft work
ers 33 percent.7 

"'Japan ielecomniunications Engineering and Consulting 
(,TECI-Kuwait's Reluctant Partner," Middle East Economic 
Digest, Oct. 15, 1981!. p. 90. 

'U.S. Bureau of Labor Statistics, Bulletin #2086, April 1981. 
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Telephone equipment provided to Egypt under the 
U.S.Commodity Import Program 

Telephone operations tend to be very labor
intensive. The more advanced the telecommu
nications technology, the higher the propor
tion of professional, technical, and managerial 
personnel requircd and the fewer total work
ers required. The skill mix also differs, with 
more college-trained technical personnel and 
computer and programing experience required 
for digital systems operations. Skilled man
power shortages have been a major factor con
straining effective telecommunications tech
nology absorption in the Middle East. In 
Egypt where unemployment has been a prob
lem, decisions about telecommunications tech
nologies have been made to take account of 
broader socia] goals. The result ha, been that 
operations are less efficient, judged by inter
national standardsA 

TELECOMMUNICATIONS
 
SYSTEMS IN THE
 

VIIDDLE EAST
 

Saudi Arabia 
Saudi Arabia has taken the advanced-tech

nology route to telecommunications. Working 

"For example, ARENTO in Egypt employs more personnel 
than are needed in order to help solve the country's high 
unemployment problem. The 1981 statistics show that Egypt 
had over 1,000 employees per 10,000 lines (AT&T Long Lines, 
The Vorld's Telephones, Morris Plains, N.J , 1982), which is 
six or seven times greater than the ratio deemed adequate for 
efficient operations. 
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closely with foreign firms, the country has
built an extremely efficient telecommunica-
tions network. 

The network was greatly expanded in thelast decade, with the number of exchange lines
quintupling between 976 and 1981. In 1982 
there were 789,000 telephone subscribers, or
11.2 lines per 100 inhabitants, just over the
world average of 10.5 lines. This coverage is 

quite extensive by Middle Eastern standards,
given that the World Telephone Zone 9 (Mid-
dle East and Southeast Asia) average is 1.1 
lines per 100 inhabitants. Much of this tele-
phone expansion began in 1978 with the
awarding of a contract to L. M. Ericsson of
Sweden and Philips of the Netherlands to in-
stall 480,000 new telephone lines. 

Of the six countries under study, Saudi Ara-
bia has the second highest percentage of auto-matic telephone operation, with 99.4 percent 

being automatic switching system control
(97.1 percent electronic control [ESS] and 2.3 
percent electromechanical control fEMSS]).
Saudi Arabia is also the only country which
has private telephone operations, which en-
compass 12 percent of the total telephones,
With regard to telephone use in the Kingdom,
70 percent are for residential use (60 percent-
main, 10 percent-extension) and 30 percent are 
for business use (20 percent-main, 10 percent-
extension). 

Several large-scale projects have been com-
pleted to enhance the transmission network.
The Backbone Telecommunications Project
consists of 1,420 kilometers of east-west coax-
ial cable between Taif and Dammam via Ri-
yadh and a 160-kilometer microwave link be-
tween Jeddah to Taif via Buhr, Mecca, and
al-Hada. The work was performed by Sartelco, 
a Saudi Arabian-based subsidiary of Sirti

(Italy), using cable from Philips. 


The Intra-Kingdom Microwave Communi-
cations Project enhances long-distance trans-
mission for telephone and television and e-v-
ers 10,000 kilometers. It links Al-Ain with 

AT&T, Long Lines, The World's Telephones, Morris Plains.
N.J., 1983. See also Robert Bailey, "Telecommunications," Mj-
die East Economic Digest, Nov. 18, 1983, p. 14. 

King Khalid City, Hofuf, Salwo, and Dawa
heen, and Riyadh with Dormah and Zolam.
The system was implemented by Western 
Electric International of the United States andincludes 300 microwave towers with a 35,000
line capacity. Microwave links have also been 
established between Saudi Arabia and Sudan,
with a capacity of 300 telephone lines and 92
television channels. A smaller, local digital 

microwave system was implemented by Telet
tra of Italy in Riyadh to link governiiment
buildings with certain government official 
residences. 

Saudi Arabia's domestic satellite communi
cations network, Domsat, links 11 cities-
Jeddah, Riyadh, Medina, Hayel, Abha, Bor
ayda, Tabik, al-Bahah, Jizan, Najran and al-
Jawf. Harris Corporation of the United States 
supplied the mobile Earth stations with 11meter antennas to link with Intelsat satellites. 
As uf 1979, three Earth stations for use 
through Intelsat were installed by Mitsubishi 
Electric Company of Japan-two in Riyadh
and one in Taif-with a total of 569 circuits.' 

Saudi Arabia has begun to experiment with
domestic optical fiber transmission systems.
A 45-kilometer, 6-fiber cable has been installed 
by Philips in Jeddah and Riyadh. The ex
changes have a capacity to handle 1,920 tele
phone calls per fiber." 

By 1980, 1,200 public pay telephones hadbeen installed in 23 towns and cities. By 1982,
2,000 mobile telephones had become operation
al, having been integrated into the exchanges
installed earlier using Ericsson technology. In 
addition, a fully electronic, multiplex-exchange
telex system was completed in 1979. Using six 
computers, it has a capacity of 15,000 lines

and serves 100 cities and towns. It was devel
oped by a 
Saudi Arabian prime contractor,
Hajji Abdullah Alireza Group, in cooperation 
with Fredericks Electronics Corporation
(U.S.). 

,J. Chamieh (ed.), SaudiArabiaYearbook (Lebanon: The Re
search and Publishing House, 1981). 

"Internationai Trade Administration, U.S. Department ofCommerce, "Market Survey: The Telecommunications and Elec
tronic Data Communications Market in the Middle East,"
Washington, D.C., 1982. 
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There are currently 12 telex machines per The system in Saudi Arabia is highly re
10,000 inhabitants in Saudi Arabia, which, on sponsive. Bell Canada reported that: 1) 94 per
average, is the highest ratin in the world. 2 Fac- cent of customers in Riyadh receive operator 
simile terminals and other data ti ansmission services within 10 seconds, 2) 75 percent of na
equipment are also being imported. Facsimile tional long distance calls are answered with
machines are popular in the Middle East, since in 10 seconds, 3) almost 80 percent of direc
they scan and transmit an entire page elec- tory assistanc,- calls are answered within 10 
tronically and thus are ideal for communicat- seconds, and 4) nearly 50 percent of calls to 
ing information in Arabic. international operators are answered within 10 

seconds. The system is also reliable: 90 per-
Saudi Telephone is managed by Bell Canada cent of all calls are successful, and 98 percentunder contract. Bell Canada has also assisted 	 of subscribers receive a dial tone within 3 

seconds.'in establishing eight repair service centers--

in Riyadh, Jeddah, Dammam, Abha, Taif, 

Mecca, Medina, and Borayda. Ericsson has es- During the 1970's, imports of telecommu
tablished four computerized operation and nications equipment underwent tremendous 
maintenance control centers at Riyadh, Jed- growth-from OECD countries it went from 
dah, Damman, and Taif to trace faults in the $17.4 million in 1971 to $740.6 million in 1980 
system. An engineering department has been (in nominal dollars).' 7The beginning of the Sec
set up with recent Saudi engineering gradu- ond Development Plan in 1976 ushered in a 
ates, assisted by Bell Canada staff. Also, two rapid increase in telecommunications imports. 
permanent 32-room training facilities in Ri- Also, a large influx of population in the cities 
yadh and Jeddah with two mobile training between 1974 and 1980 increased demand on 
udts have been established. Bell Canada con- the existing infrastructure and spurred major 
ducts training, averaging 60 hours per stu- telecommunications expansion projects, car
dent, in Arabic and English with advanced ried out primarily by Ericsson of Sweden and 
courses provided in Canada.'" Philips of the Netherlands. During 1970 to 

Saudi Arabia has adopted advanced technol- 1980, the volume of telecommunications im

ogy in all telecommunications sectors-switch- ports amounted to 2 percent of Saudi Arabia's 
world imports of telecommunications equiping, transmission networks, mobile telephones, 

telecommuni and telex. Partly because of this, Saudi Tele-	 ment. ighrtr in 
phone has improved productivity and reduced ment. A slight retrenchment in telecommuni
phn aspowerraioved producttand reucd cations import spending began in 1980, owing
its manpower ratio by 10 percent to 43 em-	 to an increased focus on agriculture, industry, 

and health sectors in the Third Developmentployees per 1,000 working lines. During this 
rapid expansion period, despite continuing Plan and to completion of some major seg

ments of the networks.system enhancements and increased usage, 
service is reportedly satisfactory. In 1980, 

more than 1 million international calls per Three supplier countries are prominent in 
month were completed by 500,000 subscribers Saudi Arabia's telecommunications market, as 
(annual average of 24 calls per subscriber); 58 shown in table 51. Table 52 shows selected 
percent of these calls were made directly by telecommunications contracts awarded by 
the subscriber.'" In 1981, total international Saudi Arabia. Firms from the Netherlands and 
calls topped 17 million, with the most calls go- Sweden together have accounted for more 
ing to (rank ordered) the United States, Ku- than half of the contracts, in terms of dollar 
wait, Great Britain, and Bahrain.' value, in recent years. U.S. firms had a 16 per

cent share in 1980, which represented a ma
"Ibid. jor shift from the nid-1970's,when they had 
'Middle East Economic Digest, Sept. 18, 1981. approximately a30 to 48 percent share of the 
"Robert Bailey, "Saudi Arabia, Telecommunications, Elec

tronics, and the Middle East-Special Report," Middle East Saudi Arabian telecommunications market. 
Economic Digest,January 1981; International Telecommunica
tion Union (ITU), Yearbook of Common CarrierTelecommunica
tion Statistics, Geneva, 1980. "8SaudiArabia Yearbook, op. cit., 1981. 

"AT&T, op. cit., 1983. 	 "SITC #764, 7249. See table 51. 
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Table 51.-Market Shares of Telecommunications Equipment Exports to Saudi Arabia From OECD Countries, 1971, 19 7 5 -80 (SITC764 or 7249)United 
Canada States WestJapan United CSFrance Germany Total exports1971 ......... 0.3 15.1 Italy Netherlands Kingdom Sweden
2.4 11.1 1.4 (in 000 U.S. $)1975 ........ 0.4 21.4 2.2 0.0 55.9 10.4
8.5 2.9 17,4061976 ........ 8.2 7.9
6.5 28.0 3.2 0.7 18.5 14.11.6 3.8 92,8141977 ........ 2.8 5.4 2.3
47.9 4.7 36.5 10.66.3 134,7561978 ........ 5.2 5.3
1.5 33.9 4.2 1.8 0.6 14.8 10.8 288,2464.1 4.0 D1979 ........ 1.4 21.5 9.4 18.5
17.7 4.3 568,9621980 ........ 0.8 2.3 2.7
15.9 4.9 4 4.3NOTE: Market shares calcutatcd as 4.0 4.4 31.6 13.30.7 44.7. 19.7value of exports reported by exporter as 883,836a percentage of total telecommunications exports to 16.0'?SOURtCE: Compiled recipient reported by all 405 1for 0TA from Organization QECD exporters.:or Economic Cooperation and Development 1DEC01. Trade of Commodities: Market Summaries. Exports 11971, 1975.80). 

Table 5 2 .- Selected Telecommunications Contracts in Saudi Arabia 

Suppliercountry Year Supplier DescriptionCanada..........1978 
 Bell Canada (milontlas
Management of Saudi telephone systemNorway .............. 1977 
 Teleplan 1,000Management of telephoneUnited Kingdom ....... 1978 Preece, Cardew, and Rider 

network expansion 185
France/Saudi Arabia .. 
Design and supervision of telecommunications t~etwork
1982 Cegelec Contracting Co. (joint 22.3Construction andl maintenance of communication network 1.Italy/Saudi Arabia ... 1981 Sirti/Sartelco Installation of telecommunicationsJapan ................ 1982 Tanura with Barn system in Yanbu
Nippon Electric Co. (NEC) 65and AbgaigSupply of fiber optics communications system linking Raswith Dhahran 16Nethc rlands/Sweden/ 1977 Philips/L. M. Ericsson/ Increase telephone network from 200,000 lines to 1.2 millionSouth KorealNorway..(6 phases) Dong Ah/Norconsult 4,400by installing world's first stored program control (SPC)United States ......... 1979-82 Litton Industries (Sub:(4 phases) Aydin Improve military communications systems, provide nationalCorp. and Karkar Electronics) air defense communications network, provide digital 1,720 

SOURCE: Compiled for OTA from selected issues of the Middle East Economic Digest. muti nt 



Saudi Arabia invested between 1974 and 
1982, approximately 62 percent of telecommu-
nications expenditures for telephone and telex, 
20 percent for transmission, 15 percent for 
video and radio, 2 percent for mobile radio, and 
0.1 percent for data communications (see fig. 
10). For telephone and telex (1974-82 total ex-
penditures of $8,035 million), the largest allo-
cations were made in the switching and total 
communications subsector. U.S. firms main-tam ligtlymoretha f tis30perent ar-tain slightly m ore than 30 percen t of this mar-
ket, with firms from Sweden and the Nether-
lands holding about 20 percent shares each. 
In transmission equipment sales, firms from 
South Korea captured 49.2 percent of the 
sales, due to their role in expansion of the 
Saudi cable network. In video and radio equip-
inent sales, U.S. firms had a minor share of 
7.6 percent, while those from France had 70 
percent and dominated this market. U.S. firms 
had an over 90 percent share in mobile radio 
and data communications, but these repre-
sented only about $290 million total expendi-
tures by Saldi Arabia from 1974 to 1982 (see 
fig. 11). 

By far the major growth areas in Saudi tele-
communications over the last decade have 
been in development of integrated communi-
cations systems. The Philips-Ericsson-Dong
Ah-Norconsult-Bell Canada consortium has re-


ceived the major share of this market and has 
effectively closed off the market to other sup-
pliers. U.S. and U.K. firms have been supply-
ing communications systems for specialized 

Figure 	10.-Apparent Telecommunications Sector 
Breakdowns-Saudi Arabia, 1974.82 

Transmission-

Video and 

Mobile radio-2% radio-15% 


Data communications--, 

0.10/- -The 


T o agenerally 

SOURCES: Compiled for OA from InteI.Trade; Inbucon, 1980; MEED, Tele. 
communications. 
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applications such as air traffic control and mil
itary 	and industrial communications. 

Kuwait 
In 1981, Kuwait's telephone exchange ca
in1981, 286,200 line ecnti

pacity reached 286,200 lines, a 100 percent in
crease over 1979. The number of lines in ac
tive use numbered 171,427, with 231,640 
telephones connected to these lines. Thisamounts to about 15.8 telephones per 100 resid n s th h g e t ra o a m g t e s x c u 
idents, the nighest ratio among the six coun
tries in this study. Despite this relative abun
dance of cepacity, forecasts of population 
growth and business demand have lagged be
hind actual growth. As a result, while some 
exchanges have excess capacity, others can
not meet the demand. In some newly devel
oped areas, businesses and residences report
edly must wait 2 to 3 years for a telephone, 
owing to shortages of lines and equipment. Al
most two-thirds of all telephones are residenta;t er s e v ui e s 
tial; the rest serve business. 

The system is 100 percent automatic: 89.9 
percent EMSS and 10.1 percent ESS. All 

switching equipment installed between 1980 
and 1982 is fully electronic digital systems. 
There are 16 local telephone exchanges and all 
telephone operations are government-run.
Three Earth satellite stations are linked to 
both the Atlantic and Indian Ocean Intelsat
 
networks. Domestically, a mobile telephone
 
system is in place, with 4,019 mobile units in 
use as of 1981. In 1979 an electronic telex en
change of 7,500 lines was completed by Oli
vetti of Italy. 

Kuwait had only one TV broadcasting sta

tion in 1979, but a second channel was to be
available later that year. The station range in

cludes Bahrain and parts of Iraq and Saudi 
Arabia. Estimates of TV receivers number 
375,000, and radio receivers number 1 million. 

Kuwait telecommunications system has 

been a reliable network. Recently, 
however, there have been localized problems. 
Kuwait's development began earlier than that 
in most neighboring countries and many dif
ficulties can be traced to the strain imposed
by explosive population growth on systems be
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Figure 11.-Apparent 
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Saudi Arabia-0.2-, 

Cdnada-72.4% 
(Bell Canada) 

Total video and radio-$2,000.7 + million 

United States -7.6%/ West Germany

Unknown-22 

Saudi Arabia-O.g% 

United Kingdom-0.6oFinland-0.7%-SadAba-03 

Market Share, Saudi Arabia, 1974.82 
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France-0.2 Sweden24.7% 
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Lockheed, Western 
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United Klngdom-3.9 .	 Itaty
11.4% UnIted Statea
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France-<O.1% South Korea-,.7Netherlands-<O.1 % 

Total mobile radio-$266.5 + million 
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Figure 12.-Apparent Sector Breakdowns- est of the six countries, it provides the great-
Kuwait, 1974.82 est amount of capacity to its population and 

is the most heavily used. 

Given Kuwait's small population and geo
graphic area, its recent development of the 

Mobile radio-4O Transmission- most extensive and most used telecommunica
17%. tions network among the six countries reflects 

Video and radio-4%-./ its desire to become a world business and fi
nancial center. This requires an excellent com
munications system, especially international-

Telephone and telex-75% ly. Kuwait's extensive satellite transmission 
facilities and data transmission capabilities, 
and its recent purchases of high-technology 
equipment to expand its telecommunications 
network are evidence of the commitment to 

SOURCES Compiled for OTA from Intel-Trade US Slate De artl . n cables this goal. 

ginning to age. The Communications Minis- Early expansion of oil production capacity 
try has adopted two sets of measures to deal of Kuwait in the 1950's resulted in large de
with the problem-several contracts for rehab- velopment expenditures throughout the late 
ilitation of the cable network, and more reli- 1960's and 1970's. Expenditures in the tele
ance on microwave links and other technolog- communications sector reached almost 3 per
ically advanced equipment. Its major cent of all Kuwaiti imports in 1970. Imports 
shortcoming is in keeping up with localized de- of telecommunications equipment, parts, and 
mand, which requires accurate planning for ex- accessories from OECD countries rose from 

changes that require excess capacity in order $7.7 million in 1971 to $90.1 million in 1980 

to support future increased needs. One of the (in nominal dollars) as shown in table 53 and 
worst problems for Kuwait's telecommunica- represented from 0.2 percent to 0.7 percent of 
tions users has nothing to do with outmoded world telecommunications imports. Table 53 
or overburdened equipment, but with routine also lists the market share of telecommunica
loss of service due to cutting of cable by con- tions equipment exports to Kuwait from OECD 
tractors working on roads and buildings. To countries in 1971 and 1975 through 1980. 
alleviate this problem, a utility management As shown in the table, Japanese firms have 
syt',,Dim will be installed by a Japanese consor- controlled between one-quarter and one-third 
tium at a cost of $28 million. This system will of Kuwait's telecommunications market dur
include computerized mapping of all under- ing the 1970's. Kuwait's ties with its former 
ground utility networks in the 500-square-kil- colonial ruler Britain are still strong, as evi

" ometer city. denced by a large volume of British exports 

Kuwait's average of telephones per 100 in- in this sector to Kuwait. Over the last decade, 
habitants is 15.8, well above the world aver- Swedish firms have had several large con
age of about 10.5. Moreover, usage of the sys- tracts in telecommunications, but failed to 
tem by subscribers is the highest among the maintain a stable foothold. Firms from West 
countries under study-an average 20.4 inter- Germany and the United States have suc
national calls per subscriber during 1980. ceeded in gaining about 15 percent each of Ku-
While Kuwait's telephone system is the small- wait's market. Table 54 shows selected tele

communications contracts awarded in Kuwait. 

.'.elec,i s to iillp Ienefits of nv,ntruent," 'Aliddh, P:jst Kuwait's investment in the teleconnunica
l',c( itnh")igust, .lpwciaJ litpnrt onl Kuwait. Nay 198-1. pp t ions sr 4 walc o u isetr1982he m1 
29-.. tions sector from 1974 to 1982 was approxi
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Table 53.-Market Shares of Telecommunications Equipment Exports to Kuwait From OECD ICountries, 1971, 1975.80 (SITC 764 or 7249) 

United West UnitedStates Japan Belgium France Total exports
1971 Germany...... 4.3 38.5 Italy Netherlands Kingdom4.9 0.8 4.8 0.0 Sweden Switzerland (in 000 U.S. $)1975 ...... 11.8 15.7 2.4 12.5 7.3 

0.6 15.6 10.9 1.5 7,700 0"4.6 0.41976 ....... 26.8 20.0 0.5 10.6 30.4 2.2
18.2 10.1 16,7423.01977 ...... 20.2 22.0 0.1 6.1 10.8 0.50.4 4.8 52,7013.3 4.21978 ...... 5.8 23.1 0.1 21.3 16.8 4.81.2 3.8 55,3155.8 1.01979 ...... 5.6 35.6 0.7 0.6 28.4 17.9 9.12.2 10.3 0.7 68,5061980 ...... 0.9 11.7 28.614.3 26.8 0.5 1.4 68,5341.7 15.5 0.8 Cb 
NOTE: Market shares calculated as value of exports reported by exporter 

3.2 23.1 10.8 0.5 90,084as a percentage of total telecommunications exports to reciprent reported by all OECD exporters.
SOURCE: Compiled 
 for OTA from OECD, Trade of Commodities: Market Summaries. Exportlr 11971. 1975-80) 

Table 54.-Selected Telecommunications Contracts in Kuwait 

Supplier country Year Supplier Description
France .............. (millions of dollars)
1980 CIT-Alcatel and 

Cables de Lyon5. 
Coaxial cable linking Kuwait and Safwan, Iraq 5.0United Kingdom ...... 1981 Pye Ltd.

United Kingdom ...... 1980 
Complete communications system for Kuwait policePye Telecommunications 10.8Telecommunications network maintenanceSweden ............. 1979 
 L. M. Ericsson 5.9Kuwait .............. 1980 Abdel-Aziz Abdel-Mohsin 
Telephone exchange extension; AXE type equipment 15.0
Underground cable installationa -R ash id7 7.0Kuwait .............. 1981 .
Kuwait Prefabricated Buildings

Company 
International telephone network extensions-Salmiya Exchange 17.5Japan ............... 1980 1 .
Nippon Electric Co. Satellite ground station installation; repairs on NEC station 14.4 

Japan ............... 1980 completed in 1966Japanese Telecommunications Telephone network consultancy for management improvement,Consulting and Engineering planning of repairs, preparation of specifications for 7.4international tenders, provision of trainingJapan ............... 1981 NEC Install one central microwave station and six auxiliary ones. Design 13.0
United States ........ 1979 
 Ampex International is by Kuwait Ministry of CommunicationsSupply of mobile television unit withautxiliary equipmentSOURCE: Compiled for OTA from selected issues of the Middle East Economic Digest. 

1.5 



mately 75 percent in telephone and telex, 17 
percent in transmission, and 4 percent each in 
mobile radio and video and radio (see fig. 12). 
As figure 13 shows, in contrast to the situa
tion in Saudi Arabia, Swedish firms have beendominant suppliers of telecommunication 

ant suer of ateor i 
equipment ina number of categories. 

Egypt 
The number of telephone lines in Egypt in 

1981 was estimated at 375,000 lines for be-
tween 400,000 and 500,000 telephones. 9 Ap-
proximately one-half of the telephones are res-
idential and one-half commercial, yielding 
about 1.2 lines per 100 inhabitants, a very low 
ratio. Telephone service availability varies 
widely by geographical location, as large ur-
ban areas have a telephone density of 4.35 per 
100 population while other areas have a den-
sity of 0.36 per 100 population.2 "In 1978 the 
waiting list of subscriber applications num-bered 200,000 with only 48 percent of regis-

bere 20,000wit48percnt f reis-onl 
tered demand being met.2 "The telephone sys-tem is operated by the government and is 89.2 
percent automatic. 

By all reports, in recent years Egypt's tele-
phone system has been generally antiquated 
(some parts dating back to 1929) and in poor 
repair. A 1978 master plan developed by Con-
tinental Telephone International of the United 
States recommended major rehabilitation of 
and extensions to the Egyptian system, upon 
which the government acted by awarding amajor contract to a European consortium in 
major contact tcaeEreope vilasot n 

1980. Small exchanges in remote villages often 
consist of manual switchboards. These con-

'"U.S. Department of Commerce, "Marketing in Egypt," 
Overseas Business Report, 81-31, 1981. 

"'AT&T, op. cit., 1983. 
"R. J. Saunders, J. J. Warford, and B.Wellenius, Telecom. 

municationsandEconomic Development,JHU Press, published 
for The World Bank, July 1983. 
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trast with the larger, multiexchange, crossbar 
automatic switching equipment used in Cairo 
and Alexandria. 

In 1979 an Alexandria exchange was renovated by CIT-Alcatel (France); their E-10 dig
ital electronic exchange equipment supplied
10,000 lines. Ericsson of Sweden supplied 
20,000 lines at Al-Mazha in Cairo in 1979. Ex
tensive cable and microwave linkages (sup
plied by Raytheon of the United States) con
nect the smallest exchanges to Cairo, where 
most of the international traffic flows. Other 
international switchboards exist in Alexandria 
and Port Said. International calls are handled 
by two submarine cables with 480- and 230
channel capacities or via an Earth satellite sta
tion linked to the Intelsat Atlantic Ocean 
network. 

For training purposes, CIT-Alcatel has in
stalled an E-10 model exchange in the Arab 
sta l ic of E-1 mp o alTeleci n ia -Republic of Egypt National Telecommunica
tions Organization (ARENTO) trainingcenter. 

tinnOrganilation anT trninContinental Telephone teand Arthur D. Little 
are both being funded by the U.S. Agency forInternational Development (USAID) under-its 
$200 million loan and grant program to 
ARENTO to supply managerial and technical 
advice. 

Two telex exchanges operate in Cairo and 
Alexandria, and mobile telephone service has 
been established in the Cairo area. In addition, 
special microwave transmitters, using tropo
spe icrwa tter, usin tpspheric scatter technology, have been estab
lished to facilitate communications between
cities, oil terminals, gas plants, and offshore 
oil complexes. 22 

21Tropospheric scatter technology involves use of radio fre
quency waves reflected off the troposphere and received at a 
distant station on Earth. 

35-'07 0 - 84 - 14 : QL 3 
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Figure 13.-Apparent Market Share-Kuwait, 1974-82
Total telephone and telex--323 54 millicn dollars 

Switching equipment-$269.3 + million 

United Kingdom-- 741K 

West Germany-h-6 

Japo,-3.°-6 Japa -~ 	 3 hr.U IJaa -0 nited Kingdom - 2.8% .
 
Unknown--3:i-


Unknown-2.2.%
 
F da- 91 
 Japan-0.6% " Sweden-93.4% 

ranc- I Ie 
Sweden-778 West Germany-O' 6% -(Ericsson) 

India-0.1 % 

Total transmission -$75.4 + million Total video and radio-$155 + Inilion 

14.2 	 Neterlads-United 
16.4% Statesa-

Hunga -

United Kingdom-oa..% 

India-.2%,
 

Radio and television broadcasting is well de-
veloped. A network of 24 radio transmitters
have the capability of reaching the entire pop-
ulation. Fourteen transmitters have short-
wave range and the 10 others are medium-
wave. Between 6.6 million and 6.8 million radioreceivers exist, according to 1979 estimates,
Twenty-eight television transmission stations, 
some with color capability, reach 1.3 million
receivers and 7 million people .21 

The 1978 Continental Telephone study as-sessed the efficiency of the Egyptian commu-
nications network. Study participants found
that only 23.9 percent of all calls dialed inCairo were completed, emergency telephone 

"'OverseasBusiness Report, op. cit., 81-31, 1981. 

11.6%o 	 United Kingdom
iy 25,8%' 

France-8. 7% 

Kuwalt-48.4% 

numbers were frequently inoperable, and 50
percent of all service vehicles could not beused, owing to lack of spare parts. Moreover,
the report concluded, Egypt's current prob
lems could be attributed, in part, to the many
different types of equipment in the system
supplied by many different firms. Mainte
nance and interoperability problems could
arise in the future, the report warned, if simi
lar procurement strategies are followed in re
habilitating and expanding the system.

Attempts have been made recently in the
Egyptian telecommunications sector to make
its administration more efficient and cost effective. Outside consultants in the late 1970's 
stated that some of the major problems plaguing the Egyptian telecommunications opera
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tions stemmed from the inclusion of telecom- v ent from $11.9 million in 1971 to $180.4 mil
munications in the public sector. As a result, lion in 1980 (nominal dollars).17 Telecom
1) realistic rates and tariffs could not be set munications equipment comprised about one 
for telecommunications service or equipment percent of the Egyptian budget and from 0.2 
installation, 2) employees could not be easily to 0.9 percent of world imports in telecom
hired and fired, and 3)all money went into and munications during these years. 
came out of a central revenue furd, allowing As shown in table 55, France's position in 
for no fiscal autonomy. The consultants rec

the Egyptian telecommunications market has
ommended that telecommunications be made 

continued to grow. CIT-Alcatel and Thomson
an autonomous public entity, much lik Egypt CSF are major French firms, along with West 
Air or the Suez Canal Authority. German and Austrian companies, doing busi

Egypt's response was to pass law No. 153 ness in Egypt. Thomson-CSF won a major 
in 1981, which established the National Orga- $1.8 billion contract to overhaul and expand 
nization for Wire and Wireless Telecommuni- the Egyptian telephone network. Great Brit
cation, whose shares are 100 percent owned ain and Sweden have also held sizable and fair
by the government. The organization still re- ly stable market shares. 
ports to the Ministry of Communication but The share held by U.S. firms has expanded 
is otherwise autonomous. Although it is still substantially over the last decade, from 2.6 
too early to gauge the long-term effects of this substntia oveth las dece, fo .6chane,nd arifs hares ave percent in 1971 to 17.9 percent in 1980. Thisnsta~aton 
change,tariffs and installation charges have 
 was due partly to Egypt's improved relations
recently risen to more realistic levels, and the with the United States. USAID grant and 
new organization can retain its own earnings.24  loan programs to rehabilitate the Cairo 

Redundant labor will continue to be a prob- telephone system have provided major oppor
lem, however; attrition has not eased the bur- tunities for introducing U.S. telecommuni
den. The problem will become more severe cations firms into the Egyptian market. 
when the electromechanical switches in the Telephone and telex was the major area of 
Egyptian system are converted to electronic investment inthe telecommunications sector 
switches, displacing many semiskilled work- by Egypt from 1974 to 1982, accounting for 
ers .21 For many reasons,major layoffs of these 83.5 percent of total telecommunications ex
personnel are not expected. penditures. Transmission accounted for 11.7 

By far, Egypt's telephone system is the percent, while video and radio, and mobile 
least extensive of the six countries in this radio accounted for 4.5 percent and 0.2 per
study. It reaches just over 1 of every 100 in- cent, respectively. Of the over $2,300 million 
habitants. As for system usage, 1977 statis- spent on telephone and telex, France had a 36 
tics show low international usage (an average percent share; West Germany, 26 percent; 
of 1.1 international calls per subscriber in Austria, 26 percent; Sweden, 5.5 percent; and 
1977) but high domestic use (an average of the United States, 5 percent. Of the $324 mil
50.0 national calls per subscriber that year).2" lion total spent by Egypt from 1974 to 1982 

firms dominated, withImports of telecommunications equipment, on transmission, U.S. 

parts, and accessories from OECD countries a 48 percent share. Those from West Germany
had a 28 percent share; Japan, 10 percent; and 
Great Britain, 9 percent. The major shares of 
the video and radio expenditures of $123 mil

"'Comrnunication with industry expert, January 1984. lion from 1974-82 went to firms from Great 
"'AID intends to replace 170,000 lines presently with elec

troinechanical switching to electronic switching. Ten to twenty 
inside-plant personnel per 10,000 lines are required to maintain 
old EMSS systems, while the new ESS systems require only 
one per 10,000 lines. "OECD Tradeof Commodities:Market Summaries, Exports,

2 ]TU, op. cit., 1980. 1971, 1975-80. See table 55. 

http:earnings.24
http:dollars).17
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Table 55.-Market Shares of Telecommunications Equipment Exports to Egypt From OECD Countries, 1971, 1975-80 (SITC 764 or 7249)United West United 
States Japan Total exportsFrance Germany1971 Italy Netherlands Kingdom2.6 2.0 Sweden Switzerland1.6 25.9 (in 000 U.S. $)3.0 0.2 13.01975 ............ 2.7 43.6 1.2
17.8 26.3 11.8861976 ........ 4.2 8.5 0.7 0.4 15.2
9.5 25.6 9.3 21.9 2.21977 ....... 14.4 3.7 0.8 59,479
2.5 30.4 13.523.7 I.31978 ....... 16.8 10.0 0.6 0.5 70,377
5.3 26.0 10.8 31.6 12.93.7 1.81979 ....... 14.4 9.3 1.0 14.9 14.4 97.262


36.3 1.31980 8.6 3.2 141,882....... 1.0
17.9 8.5 11.2 12.131.2 0.44.4 183.286403710467180,440NOTE: Market shares calculated as value of exports reported by exporter 
3.9 4.3 14.714 .73 10.7 0.6as a percentage of total telecommunications 

SOURCE: Compiled for OTA from OECD. Trade 
exports to recipient reported by all OECD exporters.

of Commodities. MaretSummaries Exports 11971, 1975-80). 



Britain (47 percent), Japan (29 percent), the 
United States (17 percent), and France (6 
percent). 

Algeria 

The number of telephone lines in Algeria is 
approximately 606,000. The telephone system 
is government-run and involves only 63.1 per-
cent automatic switching. About two-thirds 
of registered telephone demand has been met.2"  

Twelve satellite ground stations have been in 
existence since 1979 for domestic telephone, 
telex, and television transmissions, connecting 
14 Saharan towns with major population cen-
ters. An international Earth satellite station 
connects Algeria to the Atlantic Ocean Intel-
sat network. All major towns are connected 
to Algiers by telex, and several have their own 
intlernational telex linkages.29  

Television and radio broadcast centers are 
located in Algiers, Oran, and Constantine. 
Radio transmissions operate on medium and 
short wave, covering territory well beyond 
Algeria's borders. Microwave linkages with 
France ensure reception of European televi-
sion broadcasts. By 1982, there were over 2 
million radio receivers and 350,000 television 
receivers in the country. 

Despite the rather limited coverage of the 

telephone system-3.3 telephone lines per 100 
inhabitants-domestic usage by subscribers 
is relatively high, with an average of 31.2 do-
mestic calls per subscriber in 1979. To deal 
with geographic difficulties in network trans-
mission, Algeria opted for advanced satellite 
systems for part of its domestic operations. 
Algeria's telephone service is, however, fre-
quently unreliable and slow, with long-dis-
tance service usually surpassing local service, 

Algerian imports of telecommunications 
equipment, parts, and accessories peaked in 
1976 at about $140 million. The 1976 figure 
represented slightly less than 3 percent of Al-
geria's total imports. In recent years these im-

:"U.S. D)epartment of Commerce, "Marketing in Algeria," 
OverseasBusiness Report. 82-07, 1982; AT&T, op. cit., 1983. 

"If. Nelson (ed.), Algeria: A Country Study (Washington, 
D.C.: The American Ui, versity, 1979). 
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ports have made up about 1.5 percent of the 
total. Algeria represented from 0.3 (1970) to 
1.7 (1976) percent of world imports of telecom
munications equipment, parts, and accessories 
from 1970 to 1979. 

During the 1970's, Algeria's national plans 
emphasized investment in heavy industry and 
development of natural gas resources. Asso
ciated development of a satisfactory telecom
munications infrastructure was critical to 
achieving these investment goals. Algeria's 
extensive use of satellite technology for much 
of its domestic transmission network has fa
cilitated communication linkages to the ma
jor population centers from natural gas fields, 
mining areas, and industrial production com
plexes across vast areas of sparsely populated 
desert. 

Table 56 presents the market shares of tele

comniunications equipment exports to Alger
ia from OECD countries in 1971 and 1975-80. 
France has historically been a large supplier 
to Algeria. By 1980, French firms held 28 per
cent market share, much reduced from their 
79 percent shai-e in 1971. Algeria has attempted 
to diversify its technology purchases for po
litical reasons and to improve its position in 
negotiating prices for its liquefied natural 
gas.30 

U.S. firms have maintained their market 
share in the Algerian telecommunications 
area. This share has, however, fluctuated no
ticeably. Some observers believe that Algeria's 
support for the Palestinian movement and its 
nonalignment policy may serve to stimulate 
diversification of suppliers, rather than exten
sive purchases from U.S. firms. 

Telephone and telex represented 68 percent 
of the Algerian telecommunications market 

from 1974 to 1982; transmission, 30 percent; 
and video and radio, 2 percent. Total telephone 
and telex expenditures during this period were 
approximately $456 million, with Spain win
ning 70 percent of this, Sweden winning a 27 
percent share, and the United States, 2.5 per

'"Martin toth and Michael Frost, "Algeria Welcomes Japa
nese Export Drive," Middle East Economic Digest, Aug. 28, 
1981, pp. 4-5. 

http:linkages.29
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Table 56.-Market Shares of Telecommunications Equipment Exports to Algeria From OECD Countries, 1971, 1975-80 (SITC 764 or 7249)

United 
WestStates Japan UniedBelgium Denmark France Germany Total exports1971 ..... 0.8 Italy Kingdom Spain0.3 0.2 0.0 79.0 Sweden Switzerland (in 000 U.S. $)1975...... 7.4 2.35.4 3.0 0.3 5.9 11 0.01976...... 3.0 0.3 37.7 15.4 1.0 2.8 13,3384.2 0.5 0.2 4.3 14.5 16.126.0 i.71977...... 9.4 1.4 120.0629.2 8.7 2.7 4.0 17.0 32.91978...... . 0.3 22.8 10.0 2.3 1.1 138,3018.9 11.9 0.9 6.6 13.1 22.71979 ...... .. 3.3 15.6 21.5 1.£ 94,9088.2 3.1 1.1 2.0 6.8 9.52.3 16.81980..'.... 4.8 2.6 

18.0 22.3 1.5 5.8 20.0 
1.1 101.045

5.6 3.4 27.8 17.4 7.3 8.7 128,9181.5NOTE: Market shares calculated as value of 12.7exports reported by exporter as .1a percentage of total telecommunications 100,068
SOURCE: Compiled for OTA from OECD, Tradeof Commodities:Market Summaries, Exports (1971, 

exports to recipient revorted by all OECD exporters. 
1975-80). 



cent. Of the total transmission expenditures 
of $200 million from 1974 to 1982, Japan had 
a 53 percent share; France, 39 percent; and the 
United States, 6 percent. 

Iraq 


Statistics on Iraqi telecommunications are 
largely unavailable. The number of telephones 
in Iraq numbered app. -ximately 320,000 in 
1977, which amounts to 2.6 telephones per 100 
inhabitants. Existing facilities include cross-
bar automatic telephone switching equipment. 
with new exchanges installed in Baghdad, 
Nineveh, and Tamim, and microwave net-
works between major cities. Two Earth satel-
lite stations exist at Dubail for use in inter-
national communications; they were built by 
Telspace, a subsidiary of CIT-Alcatel, of 
France.3' A telex system located in Baghdad 
had 1,462 lines itr1980, but a contract has 

been awarded to triple this number. The num-
ber of radio receivers in the country is esti-mated at 2 million. 

Based on rather scarce information, it ap-
pears that rapid progress was being made pri-
or to 'he war with Iran to build the capacity 
of the Iraqi system. Major upsurges ingovern-
ment spending, begun in the mid-1970's, re-
sulted in a near doubling of the number of tele-
phones. Iraq has chosen crossbar switching 
and advanced digital systems,although usage

in Iraq is still low--among the lowest of thesix nations in this study. 

Large-scale importation of telecommunica-
"ions equipment by Iraq did not begin until 
1975, when expenditures oa OECD imports 
reached $65.5 million. Imports of telecom-
munications equipment, parts, and accessories 
from all suppliers represented over 3 percent 
of Iraq's tctal imports and over 1.1 percent 
of the total world imports of telecommunica-
tions equipment for these years.3" Shrinking 
oil exports beginning in 1982, and the pro-
longed war with Iran have, however, dampened 

.....'eileconmunications, Electronics, and the Middle East--
Special Report," Middle East EconomicDigest,January 1981. 

"U.N. Yearbook of InternationalTrade Statistics,op. cit., 
1982. 
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further civilian expansion in the telecom
munications area. 

Table 57 lists the market shares of telecom
munications equipment exports to Iraq from 

OECD countries in 1971 and 1975-80. With more than a 49 percent market share in 1980, 

France was dominant. Since the mid-1970's, 
Iraq has sought a leadership role among the 
Third World nonaligned nations and reduced 
its technology trade with the Soviet bloc coun
tries. As a result, Japan, Britain, and the 
Netherlands made minor inroads into the mar
ket. U.S. firms won less than a 1percent mar
ket share. Table 58 includes data on represent
ative recent telecomnmnications contracts 
awarded by Iraq. 

By telecommunications sector, telephone 
and telex have taken the major share of Iraqi 
expenditures (58 percent). Transmission has
 

taken a 19 percent share; video and radio, 17 
percent; and mobile radio, 6 percent. Of the 
total $1,170 million spent on telephone and teloa 110mlinsen ntlpoeadtl
 
ex between 1974 and 1982, Japan garnered 62 
percent of the market; France, 13 percent; Yu
goslovia, 11 percent; and Sweden, 2 percent. 

Of the total transmission expenditures of 
$380 million during this time period, 45 per
cent went to Sweden, 25 percent to Japan, 11 
percent to Italy, 7 percent to Great Britain, 
6 percent to France,and 5 percent to unspe

cified suppliers. Swedish firms were particularly strong in wire and cable and land mobileradio, while Japan and Italy were both strong 

in microwave systems. Total video and radio 
expenditures from 1974-82 were over $340 mil
lion, with France having a 54 percent market 
share; Japan, 27 percent; and Switzerland, 8 
percent. Japan was dominant in television 
(with 75 percent) and France was dominant in 
radio (84 percent). Total mobile radio ac
counted for $115 million in this time period; 
Sweden had 93 percent of the market and Ja
pan and Great Britain had minor shares. 

Iran 
By 1979, Iran had 1,234,000 main telephone

lines (95.8 percent automatic-92 percent 

EMSS, 3.8 percent ESS), which is approxi
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Table 57.-Market Shares of Telecommunications Equipment Exports to Iraq 
 From OECD Countries, 1971, 1975.80 (SITC 764 or 7249)
 
te

UnitedStates 
 Japan Belgium France West United1971 ...... 3.8 Germany Italy Netherlands Kingdom Total exports4.6 2.8 26.3 0.8 Sweden Switzerland (in 000 U.S. $)1975 ...... 2.4 26.9 1.9 0.2 24.9 32.7 0.31.6 19.4 4,7971976 ...... 7.6 7.7 3.3 -I21.3 0.4 22.7
1977 ...... 2.0 

2.4 14.3 11.6 2.6 0.1 6.7 5.2 65,5139.9 31.8 3.70.8 51.5 1.3 70,6861978 ...... 0.5 14.0 0.3 4.6 0.6 0.1 22.6 (
42.3 2.7 3.6 1.51979 ...... 0.4 13.4 0.2 11.8 20.4 76,131
 

1980 ...... 1.0 43.4 4.1 0.7 1.8 4.2 185,410
0.8 8.2 14.1 9.6 0.0.3 49.4 2.3 78 16.7 4.8 6.3 193,7841.8 6.1 2"NOTE: Market shares calculated 7.8 12 1.1as value of exports reported by exporter as a percentage of total telecommunications exports to recipient reported by all OECD exporters. 

254,860 
r 

SOURCE: Comp,led for OTA from OECD, Trade of Commodities: Market Summaries. Exports (1971, 1975-80). 

Table 58 .- Selected Telecommunications Contracts in Iraq 
Supplier country Year Supplier DescriptionFrance .............
 i981 Thomson-CSF (millions of dollars)Provide 27 microwave telephone exchanges 

152.0France .............. 
1980 Thomson-CSF
Hungary ............ Turnkey construction of telephone network
West Germany ....... 19771977 Siemens
Elektroirnpex Reinstallation and expansion of telephone exchange 144.5Italy ................ 1982 Supply 2,500 color television sets
Telettra 0.6Japan ............... Set up two microwave systems 1.0
1979 Nippon Electric Co. andMitsui Co. Construct four computerized telecommur.;cation 42.0
and video controlJapan ............... 19.1
1981 Sumitomo Construction Co. systemsJapan ............... 1979 Furukawa Electric Co. 

Supply and install telecommunications facility 
 64.5Supply 17 telephone networks in Baghdad and surrounding areas, 
Sweden ..... 1981 Philips providing an additional 200,000 telephone lines 

59.3The Netherlands 
............. 
1981 SRA Communications Install telephone networkSweden ............. 1981 Install mobile telephone system
L. M. EricssonUnited Kingdom ...... 1980 Supply and install telephone cables 82.2Cable & WirelessSoviet Union ......... 1981 NA Expand international exchange lines 166.7
 

Yugoslavia .......... Construct telecommunications center 3.9
1980 Energoinvest Construct two transmission lines 3.3 
NA-not applicable. 21.0 
SOURCE: Compiled for OTA from selected issues of the Middle East Economic Digest. 



mately 3.4 lines per 100 inhabitants. Iran's 
system is completely government-run. Eighty-
one percent of the lines are residential, and 
about one-half of them are located in Teheran. 
The 1979 waiting list for subscribers 
amounted to 750,000, meaning that only 62 
percent of registered demand had been met. 
Data from 1976 indicate that 8.9 million na-
tional calls were made that year compared 
with 1.1 million internationol telephone calls.' 

The major long-distance transmission net-
works in Iran employ microwave systems 
rather than multichannel cables, owing to the 
country's difficult terrain and other technical 
advantages of microwave systems. As of 1977, 
this microwave network consisted of four seg-
ments: 1) the CENTRO cross-country net-
work, which traverses 2,300 kilometers and 
has 45 relay stations, beginning at Tabriz and 
serving Pore, Kashan, Isfahan, Nain, Yazd, 
Kerman, Barn,and Zahedan; 2) the Teheran-
Assadabad large-capacity network; 3) the Isfa-
han-Shiraz network linked to Teheran; and 4) 
a nationwide microwave network encompass-
ing six major routes, covering 3,560 kilome-
ters, and having a capacity of 9C0 telephone 
channels. In addition, a ground satellite sta-tion is located at Assadabad near tIamadan 
tionfaisloatedinationa 
 earafamicn
to facilitate international traffic. 

There are direct dial facilities to 27 foreign 
countries and 74 operator-assisted switch-
boards at the international telephone ex-
change. To dea! with its vast geographic area, 
dispersed population, and rough terrain, Iran 
opted for microwave transmission in the mid-
1960's and continued to expand this network 
nationwide. Despite rapid growth in exchange 
capacity during the 1970's, the number of lines 
per 100 inhabitants (3.4) is well below the 
world average of 10.5. Moreover, usage sta-
tistics by subscribers as of 1976 were among 
the lowest of the six countries in this study--
an average of 1.6 international calls and 13 do-
mesticThe 


In 1979, Iran had over 2,980 telex lines and 
automatic computerized telex centers in sev

"'ITU, op. cit.,1980. 
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eral cities. One hundred and fifty cities were 
equipped with modern teletype and teleprint
er systems, which replaced the old telegraph 
network. Under the Shah, three television 
channels and four radio networks were oper
ated. Estimates of radio receiver ownership in 
1976 were 4.3 million households; of television 
receivers, 1.6 million households.34 

Iran developed its telecommunications infra
structure earlier than the other countries cov

ered in this study. In its Fourth Development 
Plan (1968-72), Iran focused extensive invest
ment funds on building its nationwide micro
wave networks, meeting existing demand for 
communication services and anticipating re
quirements for the future. During this period, 
between 3 and 6 percent of all Iranian imports 
involved telecommunications equipment, and 
Iran became a major world market for such 
items, acquiring 4.5 percent of world imports 
of telecommunications equipment in 1971. 
However, in 1972 and 1973, owing to a worsen
ing balance of payments and capital shortage 
problems, investments in this sector declined. 
The rapid oil price increases of 1973 and
 

1974 at the begiing of Iran's Fifth Devel
1974 ah e in o ran'sih dveopment plan resulted in a major revision, dou
bling investment allocations. Expenditures ontelecommunications projects again increased, 

reaching a peak in 1976 of $330.5 million. Bud
get deficits caused by lower oil revenues in 1975 
and 1976 resulted in a leveling off of spending 
by the end of the plan period. Figures on tele
communications imports since the 1979 revo
lution are not available but, based on OECD 
export figures, such imports probably fell in 
the early 1980's to about one-quarter of the 
1978 trade total. 

During the 1970's, firms from the United 
States and West Germany shared the Iranian 
telecommunications market almost equally, 
about 25 percent each, as shown intable 59.
 

Te p erent eachrs how n tale 59.positions of firms from Japan, Italy, andthe United Kingdom fluctuated rather wide

ly from year to year but maintained an aver-

M. Tehranian, "Communications Dependence and Dualism 
in Iran," Intermediary,vol. 10, No. 3, 1982, pp. 40-44. 

http:households.34
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Table 59.-Market Shares of Telecommunications Equipment Exports to Iran From OECD Countries, 1971, 1975.80 (SITC 764 r 72419)
United 

West United
Canada Total exportsStates1971 ...... 6.5 Japan Belgium France15.2 21.9 1.2 3.9 Germany Italy Netherlands1975 ...... 22.1 19.7 Kingdom Switzerland4.3 23.8 13.9 2.1 0.3 5.6 2.5 (in 000 U.S.S)1976 ...... 7.8 26.8 8596.9 38.0 7.7 0.4 9.2 0.4 8.0 1.05.7 207.9651977 ...... 4.6 24.7 7.427.0 9.0 0.2 6.31978 0.8 11.8 24.4 1.2 330,461...... 0.9 22.6 12.7 9.8 0.5 9.51979 ...... 0.0 

0.7 7.5 21.1 9.1 0.7 252,89821.9 7.2 0.2 9.4 13.2 1.81980 ...... 0.0 0.0 
4.9 29.8 18.7 10.4 5.0 

315,323
17.3 1.30.2 2.0 32.6 32.7 139,420

NOTE: Market 1.4 9.5 2.1 75,069shares calculated as value of exports reported by exporier as a percentage of total telecommunications exports to recipient reported by all OECDSOURCE: Ccmpiled for OTA from OECD, exporters.Trade of Commodities: Market Summaries. Exports (1971. 1975-80). 



age of only about 10 percent of the market 
each. 

Market shares, as could be expected, have 
shifted since Iran's revolution. With the 
United States effectively out of the picture, 
Japan and Italy have been the beneficiaries, 
assuming 17.3 and 32.7 percent of the market, 
respectively, in 1980. West Germany strength-

eneditspostio ECDto32.6perentof
telecommunications exports to Iran by 1980. 

Telecommunications sector breakdowns in 
Iran between 1974 and 1982 were approxi-
mately 70 percent for telephone and telex, 27 
percent for transmission, and 3 percent for 
video and radio. Supplier market share in each 
of these sectors has changed dramatically 
since the revolution. As a historic reference 
point, telephone and telex shares in 1974 were 
United States, 74 percent; Japan, 13 percent; 
Sweden, 6 percent; and the United Kingdom, 
7 percent. U.S. firms had an 85 percent share 
of transmission equipment exports to Iran. 
For video and radio, France had a 77 percent 
share, the United Kingdom had 14 percent, 
and the United States had 8 percent. 

Regional Telecommunications Development 
The Middle East has focused attention onTherovingMilecoEastihasfousd at on nh

improving telecommunications among neigh-

boring Arab countries. Several regional proj-
ects are under way, many having received 
their impetus from a telecommunications de
velopment plan for the Middle East drawn up 
by the International Telecommunication 
Union (ITU) in 1978. 35 

The largest regional project being planned 
is Arabsat which promises to bring significant
benefits to countries of the region through im-

proved communications. The system as planned 
will provide the capability for expanded andefficient communications not only amongmore e icommunications. 

countries in the Middle East, but also between 

them and other parts of the world. Therefore, 

on the one hand,the technology may be used 
to promote free flows of information. On the 

"'TheITU is a specialized agency of the United Nations, com-
prising various fora which plan and administer the details of 
international telecommunications. 
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other hand, the benefits of the system will de
pend upon who controls it and how it is used. 
In light of the different approaches these coun
tries have taken to television broadcasting and 
their different political stances, they will be 
challenged to produce joint broadcasts. Fur
thermore, decisions taken by leaders in each 
country about what types of broadcasts should 
be shown could limit information available tolocal viewers. Thus, the advanced technology
eodiednrs Ts planed tecold
embodied in Arabsat's planned system could 

be used to expand or restrict information 
flows, depending on how the broadcasting is 
handled. 

The first Arabsat satellite is now scheduled 
for launch in November 1984 on a European 
Space Agency (ESA) Ariane launcher. The sec
ond was scheduled for launch by NASA's 
shuttle STS-25 Atlantis inMay 1985.36 A third 
will be kept as a spare. Each satellite will have 

an operational lifetime of 7 years. 37 The main 
ground control station will be in Riyadh, and 
an auxiliary station may be located near Tunis. 

The concept of Arabsat grew out of a 1953 
Arab League agreement to develop effective 
telecommunications links throughout the Mid
dle East region. This agreement led to the 
creation of the Arab Telecommunicationscrainoth AabTlomuctos
Union (ATU) in 1958 and its affiliated ArabSaelt ComncinsOg izio 
SCO). Comiauof f ranen 

(ASCO).ASCO ismade up of five permanent
 

'"Space Shuttle Payloads and Experiments," STS Missions, 
Ithrough 81, Rockwell International, December 1983. This will 
be the first flight for Atlantis.b"Arabsat: A Giant Step for the Middle East," Middle East 
EconomicfDigest,Oct. 15, 1982, p. 84; "Ford Aerospace to Build 
Arabsat," Aviation Week andSpace Technology, June 1,1981, 
p. 24; Mi. ile East Economic Digest. Special Report--Tele-

October 1983, p. 8; Ali AI-Mashat, "Datv Com
munications Services in the Arabsat System," paper presented 
at the 2nd Gulf Computer Conference-Dubai, Dec. 14-15, I99..
To illustrate the potential that the system presents for control
ling information, Arabsat has reportedly considered encrypting 
television broadcasts so as to ensure that they can be received 
only by appropriate members and that signals cannot be in
tercepted. See "Arabsat Satellite's Control Signals Will Be En
crypted," Aviation Week and Space Technology, May 21, 1984, 
pp. 176-177. 
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members (Saudi Arabia, Libya, Iraq, Kuwait,
Qatar) and four members elected by the gen-
eral assembly for 2-year terms. The general
assembly consists of the member countries' 
Posts and Telecommunications ministers and
is the governing body of the organization. In
1969, the Arab States Broadcasting Union
(ASBU) was formed. 

In 1972 several of the governments of the 
Middle East asked the United Nations Devel-
opment Program (UNDP) for assistance in set-
ting up a telecommunications network in the 
Middle East and the Mediterranean. The 
UNDP asked the ITU to study technical as-
pects of such a plan. In the first 5-year phase
of the study, ITU drew up a master telecom-
munications plan for the region, compiled from 
detailed local surveys. It focused on creating
and improving satellite, land, and submarine 
telecommunications links among the several
countries (28 sponsoring governments ap-
proved the master plan in 19 78-Iran, how-
ever, was not one of them). ITU estimated that
the expenditures for just the international por-
tions of the work would reach $3,000 million 
by 1990. Egypt, Iraq, Kuwait, Lebanon,
Oman, Saudi Arabia, and the United Arab
Emirates (UAE) will contribute 35 to 40 per-
cent of the cost; UNDP will contribute a sim-
ilar share, and the rest will come from
Arab Mediterranean States. 

non-

In the second 5-year phase, ITU conducted 
subregional feasibility studies with an empha-
sis on improving communications in the Red
Sea area by using microwave and submarine 
cables. The third phase will look at the ground

network and the training of Arab nationals in

telecommunications and broadcast engineer-
ing and management." The master plan also
suggested diversifying the telecommunica-
tions routing so as to increase reliability. Plans 
are also being made for an intra-Gulf coaxial 
cable linking the UAE, Qatar, Bahrain, and
Saudi Arabia, with a later extension to 
Kuwait. 

'"Middle East Economic Digest. Oct. 15, 1982; Times of Lon-don, Fb. 2, 1981. 

In 1976, Comsat, of the United States, was
given a $100 million contract to provide tech
nical consulting for the Arabsat program. Po
litical issues delayed the program. The con
tracts for building the three satellites were
awarded in May 1981 to Ford Aerospace
(United States) and Aerospatiale (France). The
final U.S. export license approval was not 
granted to Ford Aerospace until February
1982. Aerospatiale was reportedly na-ned as 
the prime contractor because Ford was on the 
Arab boycott list. However, Ford received 59 
percent of the total conti act value ($79 of $134 
million) and has the largest share of the work. 
Ford provides the antennas, propulsion units, 
power converters, communications subsys
tems, and altitude control systems. 

Another $40 billion telecommunications 
master plan-MEDARABTEL- formulated 
by ITU and funded by the U.N. Development
Program and participating countries, is now
being implemented. In June 1982, Telettra 
(Italy) and Thomson-CSF (France) obtained an
$18 million contract based on this plan for a
microwave link between Saudi Arabia, North
and South Yemen, Djibouti, and Somalia. The
plan also includes extended telecommunica
tions links with Europe and national and in
ternational transmission routes for radio and 
television broadcasting.

Other regional projects under way or 
planned in the Middle East include: 1) inter
national sea navigation satellites; 2)trans-Gulf
cable links; 3) an intercontinental submarine
cable between Saudi Arabia, Singapore, Indo
nesia, and Sri Lanka, costing about $500 ril
lion; 4) a coaxial cable link between Algeria,
Tunisia, Morocco, and Libya; 5) a coaxial cable
link between Kuwait and Iraq in which CIT-
Alcatel of France and BICC Telecommunica
tions of Great Britain are involved; and 6) a
telephone network being built by Philips of the
Netherlands along a 1,200-kilometer highway
linking Syria, Jordan, and Kuwait via 
Baghdad.

There are few discernible trends yet in technol
ogy trade for projects awarded for regional work.Arabsat, the ITU plan, and MEDARABTEL 
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should create a great deal of business in ex- amount is set aside for finishing ongoing proj
panding transmission networks, including ects, such as the Telephone Expansion Pro-
Earth stations, submarine and coaxial cables, gram and the Intra-Kingdom Microwave 
and microwave systems. Project. 

Stress has been laid on expansion of the The telecommunications budget for the 5
transmission network. By far the largest sub- year plan and the first three yearly budgets 
sector of expansion has been satellite systems, are presented in table 60. Expenditures have 
with U.S. firms holding 76.5 percent of the fluctuated on a yearly basis since the begin
market and French firms the remaining ning of the plan and appear to be ahead of 
shares. In microwave systems, the Italian firm schedule. Between 1980 and 1982 alone, over 
Telettra captured a 65.4 percent share. $6.8 billion was allocated in yearly budgets. 
France's Thomson holds 34.6 percent of that While the value of contract awards in telecom
market. Overall, in the transmission sector, munications throughout the Middle East fell 
which represented $283 million in expendi- from 13.9 percent in 1982 to 4.2 percent in 
tures from 1974 to 1982, the principal actors 1983, Saudi Arabia increased its purchases in 
have been U.S. firms with 63.2 percent of the this sector from $570 million in 1982 to $1,726 
market, followed by French firms, with 23.9 million in 1983.4" 
percent." Demand for telecommunications equipment 

in Saudi Arabia is expected to continue to rise 
PERSPECTIVES OF RECIPIENT during the next 5 to 10 years as the telecom-

COUNTRIES AND FIRMS munications modernization program is com
pleted. Government ministries and public cor-

Saudi Arabia porations have accounted for about 85 percent 

The rapid expansion of the Saudi telecom- of the purchases of equipment and services; 
munications network has resulted in one of the of this, 80 percent is purchased by the PTT 
most modern systems in the world. The Posts, and the Ministry of Information. Other min-
Telegraphs, and Telecommunications Minis- istries are building new headquarters and have 

try (PTT) has not been averse to introducing a need for large private automatic branch ex
advanced technologies-they have installed change (PABX) systems. 
the world's first nationwide stored program To conduct business with the Saudi Arabian 
control telephone system, used electronic dig- government, a local agent and office is re
ital switching, employed microwave and sat- quired. Joint ventures with Saudi interests are 
ellite transmission extensively, and experi- also encouraged. In evaluating responses to 
mented with fiber optic transmission. Given tenders, Saudi ministries reportedly give pref
the size of the projects, the rapidity of imple- erence to 100 percent Saudi-owned firms over 
mentation, and the sufficient funding of the 51 percent Saudi-owned joint ventures. These 
program, it is likely that the firms, as well as firms are, in turn, favored over agent-repre
the technologies involved will gain increased sented foreign companies. In business, Saudi 
credibility in the international market. Arabian customs reportedly emphasize trust 

The highest levels of expenditure in the and personal contact as the basis for consum
most recent Saudi Arabian 5-year plan are for mating business deals. 
municipalities, electricity, education, civil The large,3t purchaser in the private sector 
aviation, health, roads, and desalinization, is ARAMCO, which operates an independent 
Telecommunications allocations are next on 27,000-line phone network, but demands will 
the list, representing about 3.7 percnt of total increase from other purchasers as hotels, uni
expenditures, or $8.7 billion. Most of this 

"ME E DConsultants. Middle East Contracts: Directorv and 

Amal%,sis,1981 Second Half (London: Middle East Economic 
'IT.\. op cit.. 19.S2. Digest. 198,1). 
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Table 60.-Saudi Arabian Telecommunications Budgets As Compared to Total Budgets (In millions of U.S. dollars) 

Total budget ............... 

Telecommunications ........ 

Video and Radio .......... 

Percent of total ............. 


1980-84
 
.Plan ---... 1979-80 1980-81 
 1981-82 1982-83$237,100 $48,500 $71,418 $86,868 $91,357$ 8,700 $ 1,429 $ 2,574 $ 2,154 $ 2,080NA NA NA $ 459 $ 4613.7 2.9 3.6 3.0 2.8SGURCL J Shiw and , Long Saudi Arabian Moderrr:alron The Impact of Change on Stability," The Washington Papers (New York Praeger, 1982). Edmuntnd O'Sullivan,

Saudi bUd(le ShIf0s Ernphas1s From Irrfastructhri, to Human Resources.' Middle East Economic Digest. Apr 30. 1982, pp 16-18 

versities, airports, office buildings, and indus-
trial facilities are completed. 

Minimum requirements for all equipment 
are the norms recommended by the ITU's 
CCITT and CCIR.1' U.S. modifications tothese standards appear to be acceptable." Pri-

rate equipment connected to the public sys-
tem must be approved by the PTT. For broad-
casting equipment, important long-term
supplier decisions are made when particular 
contracts are awarded, since European and 
American systems are often not corapatible.
Often, the detailed requirements for specific
projects are drawn up by foreign consultants 
to the PTT. This is true in Saudi Arabia, where 
Arthur D Little, Norconsult, Swedetel, ITU,
and Preece, Cardew, and Rider have worked 
on the plans and requirements for large tele-
communications programs and then served on 
the bid evaluation committees." 

The telecommunications subsector likely to 
receive the greatest attention over the next 
decade is that of telephone and telex. With 
goals to once again double phone capacity and 
to increase telex capability, large projects are 
likely to be awarded. Established suppliers
who have won the confidence of Saudi Arabian 
officials and who have long experience in the 
market are in the best competitive positions. 
This means that Ericsson and Philips in theswitching and user equipment area and Cable 
and Wireless for telex may benefit particularly
a ro hess orotedlexpanfit pciencyfrom the projected expansion. 

'The International Consultative Committee for Telegraph
and Telephone (CC l'II')and the International Consulting Com
mittee for Radio (CCIR) are two of the ITU's largely autonomous permanent organizations.

tmlnte-Trade. May 15, 1979. 
"U.S. Imbassy, Riyadh, Alnrket Research of Teleconimunica. 

tions Equipment, February 1980. 

Growth in capacity often reveals hidden de
mand. So it is with subscriber usage of the ex
panded telephone system in Saudi Arabia. In 
1977, with only 200,000 subscribers, the aver
age number of international messages per subscriber was 5.8 calls. In 1980, with 700,000 
lines in operation, each subscriber initiated 
over 24 international calls. 

While there appears to be relatively high 
usage by current subscribers, the physical ca
pacity of the network commissioned may ex
ceed the expected demand through 1C90 by
about 500,000 lines. Saudi Arabia is, however,
building now in anticipation of future demand,
given projected rates of urbanization and in
dustrial growth. 

One indicator of the ability to absorb tele
communications technology is the number of 
employees per 10,000 phone lines. For a par
ticular quality of service, the fewer persons required the more efficient the operations. In 
1980, the total number of employees was given 
as 12,571, or 284 per 10,000 lines; an estimate 
for 1981 showed an improvement with 189 per
10,000 lines." By comparision, AT&T used 
102 employees per 10,000 lines in 1982.1b These 
figures also compare favorably to the estimate 
of 140 employees per 10,000 digital lines for 
inside and outside plant operations. 

Although the figures describe a Saudi sys
tem in transition, they show increasing effiby employees in operating and maintaining the equipment. The numbers are 

supported by other information on Saudi Telephone (Sauditel). While 62 percent of Sauditel 

"D. Fargo, "World Telecoms Tell Their Plans for Growth,"
Telephony. Sept. 24,1979, pp. 88-111,

'AT&T, StatisticalReport, AT&, Basking Ridge, N.J., 
1981. 



employees were nationals in 1981, the propor-
tion of Canadian supervisors was being re-
duced. The employment goal for the company 
is 80 percent Saudi nationals."6 Nationals hold 
all public interface positions and many man-
agerial roles. Saudi Arabian personnel mm to 
take over parts of the training program them-selves. 

Saudi nationals, once trained, reportedly 
have good ability to operate telecommun-ca-
tions equipment. While some with prior edu-
cation in the United States are already 
oriented to Western technology, those who are 
products of the Saudi Arabian educational sys
tem have reportedly sometimes faced difficul-
ties in moving from rote learning to programs 
centei ed around understanding causes and ef-
fects of operations. 

Planned growth in telecommunications ca
pacity takes into account anticipated growth 
in demand in conjunction with Saudi Arabia's 
rapidly growing population.1 At the same 
time, the country has been experiencing a 
large influx of population into the cities since 
1974. The average population growth rate in 
urban areas was 7.6 percent annually between 
1970 and 1980. In comparison to the overall 
national rate of growth, this urbanization ef
fect is extreme and may present future prob
lems in that certain exchanges may be over
crowded while others are underutilized. 

With an estimated 70 percent of its 2.5 mil
lion work force being foreign, Saudi Arabia set 
a goal of reducing the growth of the foreign 
work force. Projections indicate that the over-
all labor force may continue to grow through 
the year 2000.48 Shortages exist within the 
managerial, professional, technical, and skilled 
labor categories, which all affect the labor sit-
uation in the telecommunications sector. Esti-
mates suggest that non-Saudi labor encom
passes more than one-half of the work force 

iyadh Calling- last and E fficier, "Middle East Eco.'l'l 

nornic Digest, Special Report on Saudi Arabia,,July 1981, p. 27. 

See oh. 4 for a discussion of various estimates of Saudi 
population. 

""Saudi Arabia-The Manpower Controversy,' Middle East 
Economic Digest, Apr. 24, 1981, pp. 40-41. 
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in these categories, vital to effective absorp
tion of telecommunications technologies." 

Computer training programs have been es
tablished at Sauditel's data center and by the 
National Guard. Telecommunications and 
broadcasting training institutes have also 
been conducting programs in Riyadh and Jedencnutn rgasi iahadJd 
dah since 1971. However, these programs have 
not attracted the number of trainees originally 
envisioned and have reportedly experienced 
high dropout rates. 0 

Most contracts for telecommunications 
equipment current y include training (in Eng

ni Development C:ter, A Guide to In
dustrial )evelopment in Saudi Arabia, Riyadh, 1977. 

"Aliddle East Economic Digest-Special Report on Saud' 
Arabia, Juiy 1981: ITA, op. cit., 1982. 
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At ARAMCO's Ras Tanura Industrial Training Shop, a 
student tests electronic circuitry 
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lish and Arabic), operations, and maintenance 
provisions. The training goal is often to bring
nationals to a level of operational proficiency
rather than preparing them to take over all as-
pects of maintenance, which is usually handled
through joint ventures. This has been the case 
with the Intra-Kingdom Microwave Project,
where Western Electric training in manage-
ment and operations and maintenance was ac-
complished by Western Electric personnel forthe first 12 months after installation and by
Sartelco personnel (an Itadian-Saudi joint yen-
ture) subsequently. Maintenance work is del-
egated to foreign contractors; thus dependence 
on suppliers continues. As discussed in the
Saudi Arabian project profiles (included in 
app. 6A , U .S. firm s bidding on the telephone
expansion contract in 1978 had high cost esti-mates for operation and maintenance. These 
esimates rmopatnha e intenan Teseestimates may have been instrumental in loss 
of the contract.

Saudi Arabia encourages foreign investmentthat results in domestic assembly plants and 

manufacturing facilities for import substitu-
tion. To date, there have been limited attempts
at local manufacture in the telecommunica-
tions field. The Saudi Cable Company, a joint 
venture with Philips, plans a major expansion.
Telephone Industries Co., Ltd., a joint venture 
with Ericsson, was established in 1976 to man-
ufacture telephone equipment, apparatus and
cable. It was licensed by Ericsson to produce
cable, 50,000 lines of automatic exchange
equipment, 40,000 lines of PABX systems,
and 12,000 phone sets per year. By 1979, how-
ever, production had not begun. In addition, 
a Finnish company established a factory to
produce TV tubes in 1977. Without plans for 
extensive local development of a telecommu-
nications equipment manufacturing industry,
Saudi Arabia will remain dependent on foreign 
suarces. 

Increased usage by the residential, business,
and government sectors has revealed a pent-
up demand for telecommunications equipment
and services. One particular application of
CCTV has had a major impact on education 

.''. l' Economist Intelligence Unit, Quarterly Economic Re-
view, London, April 1981. 

in the Kingdom. By custom, women have been 
segregated from men at all levels in the educa
tional system. This has also extended to the
required use of female instructors to teach fe
male students. Because there have been short
ages of female instructors, educational oppor
tunities for women have been stymied.
However, the introduction of CCTV into the
classroom has enabled male instructors to 
teach women. 

As the telecommunications network reached 
the small towns and villages in the Kingdom,
it has provided local businessmen and traders
with easy access to the national economy. The
network thus has increased local employment,
and brought increased prosperity to the outly
n g r o nsIncrease s it o t o ns 

ing regions. Increases in telecommunicationscapabilities have also enabled the construction 
of ref'neries, industry, and exploration sitesin remote areas of the country. 

Expansion of both the civilian and military
telecommunications networks in the Kingdom 

also has had national security implications.
The government has acted to integrate these 
networks and thus improve its command and 
control capabilities. Litton Industries, of the 
United States, is participating in this project 
to integrate the networks. 

While Saudi Arabia's telecommunications 
infrastructure has grown rapidly, capacity to
absorb technology effectively has increased at 
a slower pace. Accounts of Sauditel accom
plishments are impressive. Nevertheless, man
power shortages in managerial and skilled
 
technical areas present continuing problems,
despite efforts to establish training programs.
Absence of a domestic telecommunications in
dustry means that Saudi Arabia will be de
pendent on foreign suppliers into the foresee
able future. On the other hand, there is no
doubt that Saudi Arabia can operate and 
maintain an efficient teleconmunications sys
tem, because the country can afford to pay for 
operations and maintenance assistance. 

Kuwait 
Kuwait has aspirations to be an importantregional and international financial center. A 



reliable and advanced telecommunications net-
work is a prerequisite. Kuwait's extensive in-
ternational investments and foreign assistance 
programs also require modern telecommunica-
tions facilities. In addition, Kuwait Petroleum 
Company (KPC) has plans to establish itself 
as a major integrated international oil corn-
pany. Such an operation requires extensive in.. 
ternational communications to support man-
agement, production, and distribution. 
Advanced technology transfers will also en-
able the Kuwaiti government and business to 
establish links with databanks overseas. 

The Ministry of Communications projects 
a doubling of telecommunications capacity be-
tween 1980 and 1985. as follows:" -The 

1980 1985 1990 
Telephone capvcity .269,000 381,000-500,00 1,100,000 

Telephone subscribers 160,000 345,00 900,000
 

6,000 na
'elex'elex capacitysubscribers - 2,400 15,0005,500 7,500 

A major goal is to rehabilitate the telephone 
system. Major repair expenses are being in-
curred for telephone cables; $1.38 billion has 
been allocated to replace damaged under-
ground telephone cables with waterproof ones. 
Kuwait has imposed large fines on contractors 
who damage these cables during construction, 
but the fines have not resulted in an elimina-
tion of this problem. 

Actual construction expenditures for tele-

communications grew as follows: 


1978 . .. 72.2 million19 79 .. . .. . . .......... 80 .6 mi ll io n
 

1980 ....................... . 79.1 ;1illion 

1981 ................ . 105.7 million 

1982 . ......................... 152.4 million
 

During 1982-83, allocations by the PTT fell 
slightly from $212.9 million in 1961-82 to 
$201.6 million." The Ministry of Communica-tions is the major consumer of telecommunica-
tions equipment. Other major government 

purchasers are the Ministries of Defense and 
Public Health. Sales are by tender and are al
ways carried out through a local agent. 

"Kuwait Ministry of Communications, "Present and Future 
'Telecommunications in Kuwait," March 1981. 
"The E'conomist Inte!ligence Unit, Quarterly Economic Re

view. london, March 1982. 
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Mid-range electronic PABX equipment (10 
to 100 lines) can be only sold to the Commu
nications Ministry, which then provides it to 
private users. Smaller and larger private ex
changes can be sold directly to end-users. 
Most other equipment is marketed directly to 
private companies and individuals, such as the 
KPC, shipping agents, newspapers, and 
banks. 

Kuwait continues to import the latest and 
most advanced telecommunications systems. 
Europe and Japan have come to dominate 
many key segments of this market, where 
American firms have lost bids owing to their 
higher prices. 

number of local telephone exchanges is 

expected to double over the next decade, as
will the number of international trunk lines. 
Sophisticated subscriber equipment, includingautodialing, and electronic PABX's, are pop

ular among businesses. Over the next decade, 
Kuwait is planning to spend $1.5 billion on ex
pansion of special telecommunications net
works at ports and transportation centers and 
along highways. 

In the transmission field, demand for satel
lite technology has been generated by the data 
transmission requirements of banks and finan
cial institutions. Additional microwave link
ages and uses for fiber optics will probably be 
identified over the next 10 years. Since there 
are no plans to develop a domestic telecom
munications equipment manufacturing indus
try, Kuwait will continue to be dependent on 
imports into the foreseeable future. 

In 1981, there were 347 telecommunications 
employees per 10,000 lines in Kuwait." This 
compares with an estimated 140 employees
usually required to operate and maintain 
digital equipment. It is also significantlyhigher than the employee-to-line ratio in Saudi
Arabia and Iran. 

Based on data reported by the ITU (1980), 
Kuwait's annual expenditures for maintenance 
and repair have been erratic. Through 1973, 

'4AT&T Long Lines, op. cit., 1982. 
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the costs were low-$3,000 to $6,000 per 1,000 
main lines per year. The costs in 1974 and 1975 
were very high in comparison-$75,000 per 
1,000 main lines. Expenditures since then de-
clined, but rose slightly again recently. 

These costs may be related to two factors. 
First, the use of many types of equipment and 
many suppliers during initial implementation 
of the telecommunications network is making
it difficult to maintain sufficient inventories 
of spare parts and obtain replacements. Sec-
ond, there have been problems in equipment
maintenance. Overall, while there appears to 
be high demand for a variety of telecommuni-
cations services, the capacity of local Kuwaitis 
to operate and maintain the network efficient-
ly has been limited. 

With a high rate of population growth and 
a large expatriate population, Kuwait's de-
mand on international trunk lines is likely to 
be high. Due to the large population shifts and 
changing needs of subscribers, it has been dif-
ficult to predict and match demand and ex
change capacity. The waiting list for telephone
subscribers has been large, fluctuating be-
tween one and five percent of the total popu-
lation. 

Kuwait faces manpower shortages that lim-
it technology absorption in the short term. In 
the 1975 census, there were a total of 298,415 
people classified as economically active. Of 
these, only 29 percent were Kuwaiti nationals. 
This situation has created a strong dependence 
on foreign contractors, 

For example, a Japanese consortium of Nip-
pon Telegraph and Telephone and Kokusai 
Denshin Denwa (KDD)planned, designed, and 
installed the telephone system between 1965 
and 1975. Three years after the system was 
turned over to Kuwait, the Japanese were 
asked back to renovate, maintain, and oper-
ate the system, which had reportedly deterio-
rated. The new Japanese consor'ium, Japan
Telecommunications Engineering and Con
sulting (JTEC), that accepted the job rejected 
a contract Y'enewal offer. Citing payment with-
holdings and difficult working conditions, 
JTEC allowed another foreign contractor to 

take over the role of operator, maintainer, 
trainer, and consultant for the Kuwaiti PTT.1 

The Kuwait Telecommunication Tgraining 
Institute was established in 1966 to train na
tionals in maintenance, operation and super

vision of telecommunications systems.
Courses cover a broad range of subjects, in
cluding English, switching and transmission 
technologies, broadcasting and training meth
ods. In response to rapid expansion of telecom
munications services in Kuwait and limited 
numbers of Kuwaitis interested in the train
ing, enrollment was recently expanded to a 
small number of non-Kuwaitis." 

In the construction field, Kuwaiti firms are 
apparently becoming large and capable, win
ning many civil works contracts. Except for 

Kuwaiti trading companies that procure tele
communications equipment from foreign sup
pliers for the government, local firms are often 
not capable of fully absorbing the advanced 
technology installed. 

Egypt 
As its telecommunications tacility is mod

ernized and as Beirut has been the site of pro
longed civil war, Cairo is likely to emerge as 

a major regional commercial center. Already, 
it is serving as a cultural center in the Arab 
world, exporting television and radio pro
grams from its large broadcast studios. 

Radio and microwave transmission facilities 
have improved communications for Egyptian 
oil companies between headquarters, oil wells, 

and refineries. Improved and more reliable 
transmission will probably create a new com
puter and data-processing industry, produc
ing a demand for indigenous computer pro
gramers. The increased investment in the 
telecommunications network may help slow 
the outflow of technically trained and experi
enced workers from Egypt to elsewhere in the 
Arab world. 

"".Japan Telecommunications Engineering and Consulting 
(JTEC)-Kuwait's Reluctant Partner," Middle East Economic 
Digest, Oct. 15, 1982, p. 90. ,
"Telecommunications Training Institute, Prospectus-Tele
communications TrainingInstitute,TTI,Safat, Kuwait, 1983. 



Satellite links also have enabled more relia-
ble and timely communications between the 
Foreign Ministry and Egyptian embassies 
abroad. Moreover, Egypt has been a major 
purchaser of military communications equip-
ment from France and other suppliers. The 
British, for instance, have a joint venture in 
Egypt to manufacture military radio products. 

The 1978 master plan for telecommunica-
tions developed by Continental Telephone In-
ternational has apparently been adopted as 
Egypt's official 20-year plan. That plan and 
the initial budget figures for the 1980-84 de-
velopment plan in the transport and commu-
nications sector allocated $2.4 billion to pro-
ject investments over a 5-year periodf 7 

The basic goals are to: 1) increase the num-
ber of telephone lines from 700,000 to 1.6 mil-
lion by 1985, 3.0 million by 1990, and 4.5 mil-
lion by 2000; 2) attain a telephone line density 
of 3.7 per 100 inhabitants by 1985; 3) install 
12,000 new telex lines by 1985 and 26,000 by 
1990; 4) install new and replacement coaxial 
cable linkages between major cities, submarine 
cable between Egypt and Saudi Arabia, and 
microwave linkages between Upper and Lower 
Egypt and to the Sinai; and 5) establish new 
broadcasting stations and towers and reno-
vate or replace existing equipment. 

Eighty percent of all contracts in this field 
are with the public sector-ARENTO (Arab 
Republic of Egypt National Telecommunica-
tions Organization), ministries, or 11 other 
public-sector organizations. In the public sec-
tor, agents are required to represent foreign 
firms, financing is essential, and political clout 
is reportedly useful. 

The private sector, in comparison, has great-
er access to funds and can buy directly from 
suppliers. In fact, one source indicates that the 
key factor in making a successful sale to the 
government is the availability of favorable fi-
nancing; the technology chosen is a direct re-
sult of the best financial package. 8 Decisions 

"Charles Richards, "Egypt Embarks on Crash Moderniza-
tion Program." Middle East Economic Digest, Oct. 15, 1982, 
p. 87. 

"U.S. Department of Commerce, CommunicationsEquipment 
in the Arab Republic of Egypt, Washington, D.C., 1980. 
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of convenience rather than technological plan
ning may have resulted in the purchase of a 
large variety of equipment types that must 
now be made compatible. 

The standard for electrical current in Egypt 
is 220 volts, which benefits European suppli
ers over American firms. There is no formal 
statement concerning telecommunications 

standards; ARENTO and its contractors have 
developed them as the need arose? 

The estimated cost for the 4.5 million new 
telephone lines by the year 2000 is $17.4 bil
lion. Feasibility of the telecommunications 
plan largely rests on the availability of financ
ing from suppliers, donor countries, and inter. 
national organizations. Even if the projected 

700,000 new telephone lines are successfully 
completed by 1985, there will still be an esti
mated shortfall of 400,000 lines. This pent-up 
demand helps explain the likely focus of re
quirements over the next 10 years. Telephone 
and telex equipment will be the largest sector 
for expansion, mostly in switching and sub
scriber equipment. While most of the current 
exchanges are of the crossbar type, fully elec
tronic digital equipment is expected to be used 
increasingly. 

There is a shortage of telex capacity in Cairo 
as a result of increases in the number of busi

nesses opening offices there. ARENTO is plan
ning to spend $17.2 w- on to install addition
al telex exchanges, telex traffic is expected to 
quadruple by the year 2000, placing further 
strain on capacity. 

The transmission network is in great need 
of renovation and replacement. The major 
market will be in coaxial cable and carrier 

trunks. Enhancements to microwave systems 
and high-frequency radio are secondary mar
kets. In addition, as digital transmission takes 
over there will be a developing market for 
Time Division Multiplex (TDM) equipment. 

ARE NTO is forced to employ more person
nel than needed in order to help alleviate the 

country's high unemployment. This has led to 
underemployment, problems in supervision, 

"Ibid. 
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and a resulting poor quality of workmanship
and service. 

Annual expenditures for maintenance and 
repair of the telephone service slowly escalated 
from a 1970 level of $62,651 per 1,000 main 
lines to $81,580 per 1,000 main lines in 1976 
(in constant 1979 dollars). This gradual re-
sponse to an apparently rapid deterioration of 
the network was a major contributor to poor
service. In 1977, major increases to the main-
tenance and repair budget-reaching $146,961 
per 1,000 main lines-signalled the beginning
of of the "quick fix" approach to restoring
quality service.6 0 

The major domestic source of telecommuni-
cations equipment is the Telephone Appara-
tus Company, which is government-owned. 
Previously a joint venture with Ericsson and 
now under license to that company, this facil-
ity produces 35,000 lines of crossbar ex-
changes, 7,000 lines of PABX systems, and 
35,000 phone sets per year. Annual sales in 
1978-79 were $12.9 million. The factory ap-
pears to be well managed. It produces many
of the technical conporients and is not merely 
a subassembly operation. However. because 
it is a state-owned factory, pay is on a low, 
government scale, and good technical staff are 
reportedly lost to private enterprise. Egypt
also has a radio and TV production plant. The 
labor force at this facility totals 200 and is 
trained in manufacturing, management, qual-
ity assurance, and design. 

Among Middle Eastern countries, Egypt
has a comparatively large population and a 
fairly high percentage of its population aged
20-24 enrolled in higher education-15 percent
in 1978. In 1978-79, there were 11,117 grad-
uates and 72,306 students enrolled in engineer-
ing, science, technology, and electronic cur-
ricula in Egyptian universities. These numbers 
increased rapidly during the 1970's, which 
suggests that a growing base of technically
qualified manpower will be emerging shortly.
One problem will be to keep them employed
within Egypt. 

'"ITU, op. cit., 1980. 

Egyptian fitters and technicians are report
edly capable. But at the same time, these 
skilled laborers go abroad, depriving Egypt of 
experienced technicians. As a result, there is 
a lack of experienced skilled workers to oper
ate and maintain the telecommunications net
work. Much of the existing network is main
tained by Ioreio n contractors. 

Under USA.D funding, Continental Tele
phone and Ar hur D. Little are providing ex
tensive training in craft skills such as tele
phone installation and cable splicing. They are 
also attempting to transfer broader technical 
knowledge to the more advanced employees. 
Training sessions are held at ARENTO's Tele
communication Training and Research Insti
tute in Cairo. The training, which is provided 
in both English and Arabic, includes formal 
classroom as well as on-the-job learning ex
perience. 

Thomson-CSF is commissioned to train 
Egyptian technical staff to take over opera
tion of the enhanced network within a 3-year
period. Apart from this training, the Ministry
of Interior has established a separate institute 
of telecommunications training. This ministry
is responsible for fire, police, security, emer
gency services, and traffic functions-and thus 
has very special communications needs. Train
ing at all levels-from technician upward and 
from telex machine repair to microwave cir
cuitry design-is conducted. 

Although skilled manpower shortages rep
resent one major constraint to absorption, it 
may be possible to overcome this problem in 
the short term by retaining in-country skilled 
technicians who are emerging from the univer
sities and training programs. The most diffi
cult constraint to absorption, however, is the 
availability of sufficient capital to pursue the 
planned development of the telecommunica
tions network. 

Algeria 
The planned expansion of the telephone and 

telex networks has enabled Algerian national 

planners to begin to address the needs of otherindustries. The growth of LNG production, 



liquefaction plants, and export markets will 
require increased domestic coordination and 
international linkages through telecommuni-
cations. Planners are also encouraging small-
to-medium private enterprise and decentraliz-
ing industry from Algiers and the coastal 
plain; both efforts will entail better telecom-
munications facilities, 

The expansion of the telecommunications 

network is likely to integrate the rural areas 
with the political and social mainstream of the 
nation. At the same time, the urban popula-
tion explosion and planned increase in hous-
ing construction will put greater demands on 
the capacity of the telecommunications 
network. 

The 1980-84 Algerian development plan al-
locates $2.5 billion, or 2.5 percent of total 

allocations, to telecommunications. Overall, 
one-quarteristries 
plete projects currently unde- way, and the re-
mainder to new projects. The breakdown of 
projected investment is (in millions of U.S. $):61 

Switching .... ................. $ 757.7 

Transmission ................... 453.0 

Buildings ......................... 363.2 

Network plant ..................... 342.3 

Improving quality of service ......... 68.9
 
Support equipment ................. 48.0
Other services ............... 54.3
 
Radio and TV ..................... 
 400.0 

Total.......................... 
 $2,487.4 

As occurred with previous development
plans, it has been impossible to spend the al-
located plan funds within the expected time 
frame, owing to manpower shortages, con-
struction delays, and insufficient installation 
capability. 

Very little, if any, telecommunications 
equipment or services are purchased by pri-
vate industry in Algeria. National ministries 
and state-owned companies do all the tender-
ing, selection, and procurement, even for pri-
vate concerns. The Posts, Telegraphs, and Tel-

"'Michael Frost, "Algeria: Telecommunications Expansion 
Under Way," MiddleEast EconomicDigest,Apr. 24, 1981, p. 
6; Konsulterna, "The Market for Communications Equipment 
and Systems--Algeria," U.S. Department of Commerce, August 
1981. 
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ecommunications Ministry (PTT) is 
responsible for about 75 percent of purchases 
for the public networks; the Radio and Televi
sion Agency procures radio and video equip
ment; Sonatite, a state company, obtains 
equipmrrint for private end-users (PABX's and 
phone sets); and mobile radio equipment is 
purchased by each ministry and national com
pany individually. Standards for Algerianequipment are based on French, and therefore, 

Ipe res e
ITU norms. 

The Algerians are committed to convention
al technologies-analog transmission and 
crossbar switching produced locally. Thus, Al
geria's approach is quite different from that 
taken by Saudi Arabia and Kuwait, and more 
similiar to that of Egypt. Price is usually the 
most important criterion in awarding a telecommunications contract. In fact, most miun
istrie a tor coman are mandated 

and network companies are mandated 
by law to grant contracts only to the lowest 
bidder. Technical competence of the contrac
tor and the reliability of equipment, as dem
onstrated by installations elsewhere, are also 
important decision factors. Since the Algeri
ans have also been trying to rid themselves 
of an overdependence on French imports, non-
French suppliers have been in a good position. 

The largest expansion will probably be in 
switching and transmission, especially in light
of plans to increase line density in urban areasprevious....Aocur with.... development48and expansion to rural areas. Firms from Swe
den, Spain, and France are likely to be predom
inant in the switching and subscriber equip
ment areas. Japan is likely to become 
dominant in the transmission area, since it 
supplied cable and microwave networks and 
is a front runner in supply of additional Earth 

stations. 
A substantial amount of telecommunica

tions equipment is currently being produced 
locally. While these plants may have been de
signed to produce the equipment from start 
to finish, most are assembling components 

still imported from Spain or the United States.
Moreover, these plants are not yet up, to full

capacity production and probably will not be 
until late in this decade. Therefore, there is still 
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an import market for crossbar and subscriber 
equipment, cable, and TV and radio receivers,There - 'e three major local sources of tele-
communicationsThrretre ao lclsore o eeequipment production. The
factory built by Standard Electrica-ITT
(Spain, at Tlemcen in 1975 was designed oproduce 100,000 lines of public telepho~ie
crossbar switching equipment, 20,000 lineso 
PABX switches, and 140,000 phone sets per 
year. The plant is only today beginning to 
reach this capacity level, because of employee 
turnover and the difficulty in training employ-
ees. Currently, the factory is assembling com-
ponents imported from Standard Electrica in
Spain; but it was originally designed to enable
complete local manufacture, 

Two cable factories have a capacity of 
10,000 tons per year of multipair pressurized 
cable. Production can be shifted to jelly filled 
cable as well. The national company in charge
of these factories is contemplating microwave 
and multiplex production later in the 
decade. 

Another facility, built by General Telephone
& Electronics (GTE) (U.S.) under a 1976 con-
tract, is a TV and electrical production plant
that is still being supplied by GTE. It has the 
capacity to produce 130,000 TV sets and 
400,000 radio receivers annually. At capaci-
ty levels, the plant was designed to have a 
staff of 4,000 Algerians. 

By 1990, it is likely that local production willbe able to handle a substantial portion of the 
demand. By one estimate, local manufacturewillbemetble5 pecen ometico of 
will be able to meet 55 percent of domestic 
switching needs and 90 percent of the multi-
pair cable requirements."2 

The telecommunications network is exten-
sively used by ubscribers. In 1979, each sub-
scriber made an average of 31.2 domestic calls. 
This comptares favorably with an average of
13.0 domestic calls in Iran and 15.5 in Iraq. 

Algeria has a high average net growth rate 
of population-2.9 percent per year. Estimated 

6" Konqulterna, ibid. 

at 18.9 million in 1980, its population by 1990 
should grow to 25.2 million. This places a continuing pressure on the telecommunications 
network capacity. For example, the waitingntokcpct.Freape h atn 
list for telephone subscribers has grown at an average annual rate of 41.8 percent over thepast decade. The current push to provide morecapacity will narrow the gap between supply
and demand, but if Algeria fails to continue 
to expand the phone system beyond the 1985 
goals, the result may be a low density of 3 
phone lines per 100 inhabitants in 1990. 

Another pressure on the network is the very
rapid population growth of urban areas-al
most twice the projected overall growth rate 
at 5.7 percent per year. Capacity in already 
crowded urban exchanges will have to be ex
panded at a much faster pace than in rural 
areas. 

One goal of the current plan is to decrease 
the extent of foreign assistance required in 
manufacturing and installing additional cana
city. To that end, the three local manufactur
ing plants ha:,e been designed to be self-suffi
cient. National companies are also taking
charge of installing exchanges and transmis
sion equipment. However, attracting, training,
and maintaining sufficient manpower has been 
a problem in both production and installation,
resulting in the need for continued foreign
technical assistance intofuture. the foreseeable 

Although technology transfer is a national 
goal, the capacity of local personnel to carryout this goal has been questioned by some U.S.
firms that have worked in Algeria. It is their 
opinion that while some Algerian trainees are 
conscientious in learning how to operate and 
maintain their segment of the telecommuni
cations network, a large proportion is unmot
ivated to do so and unable to handle the tech
nology effic'.ontly even after extensive 
training. Moreover, attempts to develop high
er-level training in telecommunications tech
nology with the university in Algiers and theestablishment of technical training schools 
were unsuccessful, owing to government funding cuts. 



Exacerbating this manpower problem, the 
modern analog telecommunications techrolo
gy being installed in Algeria is more labor-
intensive than digital technology. Given a con-
servative rule of thumb of 150 inside and out-
side plant personnel per 10,000 analog lines, 
Algei-ia will require a mininmum of 15,000 tel-
ephone employees operating and maintaining 
a 1-million-line network by 1990. Judging from 
manpower requirements for telecommunica-
tions systems elsewhere, approximately 9 per-
cent of the employees will Deed college degrees 
in engineering and management. Eighteen per-
cent will have to be technical school graduates 
in electronics to serve as technicians in switch-
ing centers. Sixty-six percent will need some 
electrical repair training to serve as outside 
plant instalers and repairers. The remaining 
7 percent will have to be literate to serve as 
operators and clerks, 

Of the six countries in this study, Algeria 
has the lowest percentage of the relevant age 
group enrolled in higher education (4 percent) 
or in secondary school (31 percent). These sta-
tistics, plus the large proportion of the eco-
nomically active populati-vn working abroad 
in France, suggest that Algeria may face the 
constraint of insufficient skilled manpower to 
fully absorb the telecommunications technol-
ogy it is purchasing. As a result, Algeria will 
probably have to depend significantly on for-
eign technical help beyond 1990. 

If current trends and plans for development 
and export of liquid natural gas materialize, 
the necessary capital for telecommunications 
efforts should be available. However, there is 
insufficient high-level management and tech-
nical personnel to operate the telecommunica-
tions factories and the growing network. 
Training efforts for technician-level telecom-
munications personnel must compete with re-
quirements of other industrial establislunents 
for available manpower. These training efforts 
are, however, critical to more effective utili-
zation of telecommunications technologies. 
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Iraq 

Iraq's telecommunications network has 
brought with it efforts to expand the techni
cally trained work force, but in the short term 
increased dependence on foreigin technical sup
port has resulted. Moreover, in purchasing ad
vanced computer-based technolcgy, Iraq may 
limit maintenance problers now, but expand 
foreign dependence later, if sophisticated 
training is not pursued. Iraq's motivation to 
expand its telecommunlications networks is 
also, in part, to serve its requirements for im
proved military preparedness. At present, 
with oil revenues reduced and the war with 
Iran continuing, projects in the telecommuni
cations field are putting an increased strain 
on Iraq's balance of trade. 

Iraq planned 525 new projects to develop 
the telecommunications infrastructure in the 
current 5-year plan. Among the goals were:6 3 

1. Increase telephone capacity to 1 million 
phone lines by 1985 and to 1.8 million by 
1990. 

2. 	Increase phone density to between 7 and 
10 phones per 100 inhabitants by 1985. 

3. 	Increase the number of telex subscribers 
to 6,000 by 1985 and to 10,000-18,000 by 
1990. 

There is an absence of information on spe
cific objectives in the telecommunications area 
and no cost breakdowns of planned develop

ment in Iraq's 5-year plan. As a standard for 
comparison, the previous 5-year plan allocated 
$1 billion to telecommunications programs. It 
was estimated that almost one-half of these 
funds were used to establish military commu
nications networks. 

Major government contracts are usually put 
out to tender for international competition. 
Sales in telecommunications equipment and 

"Intel-Trade, Mar. 30, 1979; ITU, op. cit., 1978. MEED Con
sultants, op. cit., p. 7. 
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services are often made to ministries directly 
or to state trading organizations. Local rep-
resentatien for foreign firms is often useful in
enhancing sales, 

Over the long term, Iraq intends to expand
its telecommunications network in both rural 
and urban areas, using the latest digital trans-
mission systems. An east-west microwave sys-
tern has been contemplated to support inter-
national trade of food and agricultural products. 
Other areas likely eventually to see increased 
demand are PABX systems, mobile radio tele-
phone networks and data communications net-
works, for state organizations. 

West European firms from France, Great 
Britain, and Sweden already dominate in 
many sectors. Japanese companies tend to be 
predominant in switching and wireless net-
works. It is likely that they will continue their 
major presence in the Iraqi telecommunica-
tions market. The Eastern bloc-Hungary and 
the Soviet Union-have made only minor in
roads in this market. U.S. firms, likewise, have
had a very limited presence. 

International usage has been high and thishas strained the capacity of the network.In-

ternational communications traffic had grown 
at 30 percent annually. This was probably a 
consequence of the growth in business and ex-
ports as well as the large number of foreign
workers in Iraq. 

There are several factories devoted to elec-
tronics and telecommunicatians equipment. A 
semiprivate company has the capacity to pro-
duce 50,000 telephone sets annually. A public-
sector factory producing telephone wire was
scheduled to be commissioned in the early1980's. A wascontract signed inmid-1981 
1980's.Tho ontS(racwassincedt intabishan

with Thomson-CSF (France) to establish anelectronics manufacturing facility, and consid-
eration was being given to developing indige-
nous production of TV and radio receivers. 
However, given startup times for new facilities 
and current capacity limited to component assembly, dependence on foreign telecommunica-
tionC equipment imports is expected to con-tinue at a high level. expected

tinulevatl. hig 

Although figures on Iraq's manpower situ
ation are not available, large numbers of for
eign workers have built factories and infra
structure and operated and maintained Iraq's 

4telecommunications system." In part, Iraq 
sees purchase of advanced technology as one 
way of offsetting its deficiency of skilled man
power. Most contracts for equipment stipulate
that operation and maintenance of that equip
ment by foreign contractors must include 
training that supports indigeneous absorption
goals. 

Iraq's plans for expansion of the telecom
munications system have been delayed by the 
war with Iran. By far the largest share ($6.4
billion of $7.2 billion) of contracts awarded in 
1983 were in the defense sector. Although
authoritative information is not available, it 
appears that Iraq's telec.,mmunication expan
sion has been concentrated primarily in the 
miiitary sector in recent months. 

Iran 
Expansion of television broadcasting (reach

ing more than 65 percent of the population)and other mass communication vehicles has 
been amajor instrument of political mobiliza
tion to Iran, used te newcredit he Shah and 
then to legitimize the new regime." Telecom
munications have also been used by the Is
lamic regime to build support. The regime's
priorities suggest that future investments intelecommunications will be focused primarily 
on consolidating military positions and ensur
ing readiness. 

Early in 1982, a 20-year development plan 

was approved and in September 1982 a new 5year plan was implemented in Iran. In these
 
documents, the regime stated its wish to avoid
the degree of dependence on foreign suppliers
that the country experienced under the Shah. 
The cotry experi en t plah.

The principal objective of the current plan is 
economic self-sufficiency. Staple items and 

".Jonathan Crusoe,. "Iraq's Spending Slowdown Disappoints
 
ontractors," Middle East EconomicDigest, Feb. 19, 1982, p.
10. op cit.Tehiranian, op. cit., 1982. 



strategic and intermediate goods must be pro-
duced domestically, 

The PTT Ministry has selected sectors that 
will receive enhanced telecommunications net-
works. In order of priority they are: 1) secu-
rity and defense forces, 2) "voice and vision 
broadcasting," 3)government institutions, 4) 
productive and agricultural sectors, 5)villages, 
6) trade and commerce, and 7) households 66  

In adition, goals have been established to de-velop telecommunications facilities for all vil-

lages of 1,000 persons or more by 1987 and 
all smaller villages by 1997. Some expansion 
and repair work is apparently proceeding. Ap-
proximately 43,000 new telephone lines are 
planned for installation in Teheran, Gilan 
province, and Rasht. 

Reportedly, $8.3 million has been spentd $inthrough June 1982 on reconstruction and renotoghne f te omniecantionacilt and 
microwave equipment. The telecommunica-

tions budget for 1982-83 was set at $27.2 mil-
lion. Moreover, an amendment to the 1982-83 
budget included $112 million for completion 
of several projects. In comparison, planned in-
vestments in teleconmunications under the 
Shah amounted to $380 million (1978-83), $546 
million (1983-88), and $913 million (1988-93). 
Given the sketchy information available on 
current plans and budgets, it is difficult to 
assess the likelihood that the goals will be vig-
orously pursued. 

Based on 1981 figures, Iran had a fairly lowratio of telecommunications employees (255) 
per 10,000 lines. This suggests a rather effi-
cient operation.T 

Prior to the overthrow of the Shah, two do-
mestic manufacturing plants were producing 
telecommunications equipment, primarily tel-
ephone sets. One factory was a joint venture 
with Siemens, and the other was under a licen-
sing agreement from another German firm. It 
is unknown whether these plants are still in 
operation. Iran thus developed a limited level 
of self-sufficiency in equipment production. 

"Akhbar(Iranian newspaper-English translation), Sept. 27, 
1982: Oct. 9, 1982. 

11AT&T Long I~rios, op. cit., 19R2 
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Reported shortages of telecommunications 
equipment and spare parts in Iran since the 
revolution have encouraged expansion of local 
production and importation of materials from 
friendly countries. Although some require
ments are being satisfied by domestic sources 
of supply. the domestic cable manufacturing 
facility reportedly has had difficulties meeting 
demand." Given Iran's desire for greater self
sufficiency, it is likely that it will attempt to 
increase indigenous production of telecornmu

nications equipment and will probably draw 
upon West German, Italian, and Japanese ex
pertise to expand its capability. 

Iran's population is growing at an average 
annual net rate of 2.3 percent. Extrapolating 
to 1990, Iran's population may be 48.7 million. 
Ifprevious trends continue, population growth

urban areas will increase at a rate of over 
4percent annually. These factors will serve to 
put more stress on the capacity of the existing 
system. As an indicator of this push on de
mand, waiting list statistics for telephone lines 
have increased exponentially between 1971 
and 1979-from 133,559 persons (0.5 percent 
of the 1971 pop 'ation) to 750,000 persons (2.1 
percent of the 1979 population). 

Iran made strides in addressing the problem 
of shortages of skilled labor in the 1970's. Sta
tistics demonstrate that between 1969 and 
1974, the number of engineering students re
ceiving higher education in Iran more than 
doubled. In addition, the contract with Amer
ican Bell International, Inc., focused in part 
on developing full self-sufficiency in telecom
inunications training by 1985.70 Iranian trainees
who went through the Bell training program 
exhibited a clear ability to master hardware 
operation because the training was practical, 
technical, and hands-on. Maintenance and ad
ministrative trmning were more difficult for 
trainees to grasp. Several Iranians who fin
ished the courses successfully became instruc
tors for their colleagues. 

"ITA, op. cit., 1982. 
"ITU, op. cit., 1980. 
'°Telecommunications, August 1979. 
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On the negative side, some of the Bell train-ing courses experienced a dropout rate of close
to 50 percent. Moreover, many of the manage-
ment skills viewed as essential to efficient
operations were found to be too Western-
bound and culturally alien. These topics in-cluded team approaches to problem solving,
communications skills, and recordkeeping
skills. 

Like Iraq, Iran's telecommunications expan-
sion depends on the course of the war. In 1983, 
however, Iran reportedly awarded $20 million
in contracts in this sector, in comparison to 
$1.5 million reported for Iraq: 

Several common themes have emerged in
the analysis of these six nations that serve toenhance or constrain indigenous capabilities
to absorb telecommunications technology,
These are described below. 

Factors that Facilitate Absorption 


National Objectives to Reduce Dependence
on Foreign Suppliers.-Almost all of the coun-
tries in this study maintain as a formal nation-
al goal reducing dependence on foreign sup-pliers. Algeria, Saudi Arabia and Iran have set
conscious goals to increase self-sufficiency in
industrial production and in telecommunica-
tions in particular. These objectives have beengenerally implemented through major train-ng programs. This was true with the Amen-
can Bell training contract in Iran before the
revolution and the Bell Canada trainin
tract in Saudi Arabia. 

con-

g 

In some cases-Saudi Arabia, Kuwait, and
Iraq, in particular-
 these goals are critical for
reducing the presence of large foreign work
forces in-country. Saudi Arabia has estab-
lished goals to enable rapid transfer of tech-
nical operations to the indigenous labor force,
This has involved major investments in train-
ing of administrative and management meth-
ods and technical skills. Saudi Arabia has em-
phasized programs to improve productivityamong trained nationals as a way of reducing
the resident foreign work force. 

'IMEED Consultants, op. cit., 1984. 

National Security.--Iraq and Iran have expressed special interest in application of tele
communications technology to improve mili
tary readiness. Moreover, each of the six
countries has made large investments in
sophisticated military communications systems over the past 10 years. Undoubtedly,
these acquisitions and the training of nationals
in the military services to operate and main
tain the equipment have contributed to im
provements in civilian capabilities to absorb 
the technology.

National Objectives to Build Infrastructg.e.
 

-Each of these countries has taken the oppor
tunity, afforded by the rapid increase in oil rev
enues during the 1970's, to rebuild a decay
ing infrastructure or to develop a base. They
realize that without modern transportation
and communication networks, electric powergrids and other basic utilities, and a networkof health, education, and social services theywill not be able to build and develop the pro
ductive sectors of their economies. In this context, telecommunications systems have been 
seen as essential parts of the national infra
structure. Countries such as Saudi Arabia
have seriously supported these commitments,
backed them with sufficient funds, and
avoided bureaucratic constraints. 

Indigenous Production.-Domestic production of telecommunications equipment reduces 
foreign imports required. While production ineach of these countries is limited and often
consists of only component assembly plants,
it provides a stable base of training in technical skills. Domestic manufacturing has takenvarious forms. Local firms have in some in
stances operated under license to a major sup
plier, participated in joint venture with aWestern firm, or been involved in technical
cooperation wifh a foreign corporation. In 
some cases, Algeria and Egypt for instance,
domestic plant-, have the capacity to manu
facture the components. 

At the same time, because these Middle 
Eastern countries invest very little in technical research and development, they are oftenconstrained by the technology they originally 



select for manufacture. Hence, most domes-
tic production in the Middle East involves 
electromechanical analog switching and rotary 
telephone instruments. Ironically, private in-
dustry and business that can afford more so-
phisticated equipment may import electronic 
digital PABX's and push button phones fromforeign suppliers, bypassing domestic produ-

ersegntsuiere , bopur in Egystc ption 
cers entirely, as occurred in Egypt. 

Decision To Stay With Conventional Tech-
nology.-Another factor that enhances the ca-
pacity to absorb technology is continuity in 
programs, needed to ensure compatibility of 

technology. If a country has made a clear deci-
sion to adopt established te-hnology as the 
standard nationwide and does not sway from 
that decision by importing experimental 
equipment, absorption will be enhanced. By 
using one type of technology, training is sim- 
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plified and focused. Algeria, for example, has 
chosen to stay with conventional electrome
chanical equipment because it is a known 
quantity, has been proven to be effective, and 
is easier to master for trainees with limited 
electrical background. 

Synergy With Other Industries.--Absorp
of technology is fostered by a continuing

demand for improved services from a growing 
user conn,,,i;v. The growth of domestic and 
export industries in these countries, and an in
crease in housing construction, have synergis
tic effects on the growth of telecommunica
tions networks and on the indigenous capacity 
to operate and maintain them. 

Factors That Constrain Absorption 
Manpower Shortages.-Saudi Arabia and 

Kuwait presently have work forces that lack 

A S, 

Photo credit: Saudi ArabianMinistry of Information 

Taif Earth station 
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the technical and management skills necessary
to operate and maintain effective telecommu-
nications networks. Algeria, Egypt, and Iran, 
on the other hand, produce technicians but 
they are attracted by higher salaries to work
in the Gulf States. This drain of skilled laborconstrains absorptive capacity. 

Skilled technicians and engineers who re-
main in their native country are in such short 
supply that the telecommunications industry
must compete with other industries for their
talents. Since the telecommunications net-
works in these countries are owned by the gov-
ernment, workers are often paid on a governinent scale, and job offers from private
industry are likely to be more attractive. ore-

-,ment 

Imay 

aL 

V fl 0cations 

P,,oto ,o,,, .......
4rnc VO,,,,M,. .... 

Saudi technician inspects computerized telephonenetwork. Saudi Arabia was the first country in the
world to install a nationwide stored program

control telephone system 

over, the high dropout rates and problems in
recruitment indicate that motivation among
trainees in these countries is often low. 

Several cultural factors also constrain ab
so r a Arabiact instan au or 

sorptien. In Saudi Arabia, for instance, cultural aversion to manual labor has limitedmaintenance training of nationals and focusedattention on operations. In Iran, Bell trainers 
found that while apprentices were able to gain
technical mastery of telecommunications 
equipment rapidly, administrative, manage
ment, and maintenance methods were, for 
them, abstract and foreign. 

Capital Availability.-Each of these count
tries, except for Egypt, has been able to invest significant amounts of national revenues 
in development or renovation of telecommu
nications infrastructures. Only Egypt has 
been constrained by lack of available investfunds and has relied extensively on eco
nomic assistance for funding. 

If a country can afford to pay for the impor
tation and installation of telecommunications 
equipment and can afford to have foreign la
bor operate and maintain that technology, it 

choose to continue that dependent rela
tionship while investing its limited local man
power in other sectors of the economy. 

Population Growth.- Another factor that
constrains telecommunications capacity is the
rapid gr-owth of population in these Middle 
Eastern countries, especially in urban areas.This growth continually strains capacity, re
sulting in difficulties in maintaining a high

quality of service.
 

Inconsistent or Changing Public Policy.

-Consistency 
 in public policy is important in 
achieving high levels of technology absorption,
especially when the government is the owner 
of the technology and the major source of de
velopment funds. Some countries such as Al
geria and Kuwait have reduced telecommuni

and technical training budgets despite
stated nationalcined or as politicalobjectives,prioritiesaschanged.revenuesAsde-a 

consequence, efforts to develop a skilled manpower base to operate and maintain the technology have been disrupted or delayed. 



In Egypt, public-sector organizations have 
been mobilized to assist in solving the chronic 
unemployment problem. In response, the 
state-operated telecommunications authority 
employs almost ten times the number of work
ers required to operate and maintain the equip-
ment. This has resulted in underemployment 
for some, the placement of unqualified work-
ers in other functions, overall supervision 
problems. and a poor quality of service. In this 
case, one national goal-to improve the tele-
communications infrastructure-has been bal-
anced against other policy goals of reducing 
unemployn-ent. 

PERISPEC'IVES OF SUPPLIER 
COUNTRIES AND FIRMS 

The world telecommunications market is 
growing rapidly. According to some experts, 
sales of telecommunications equipment. world-
wide may double during the decade of the 
1980's to $366 billion during the period. 2 

Total sales amounted to $188.2 billion during 
the period 1970 to 1980. Sales in 1983 alone 
were about $59 billion. A significant portion 
of these sales will surely be in the Middle East. 
A plan adopted by the ITU to overhaul the 
public systems of 28 Middle Eastern and Med-
iterranean basin countries called for $30 bil-
lion (1978 dollars) in investments., 

Major supplier firms have several objectives 
in common in pursuing telecommunications 
transfers to the Middle East: 1) marketing in 
countries with a recognized need, technologi-
cal requirements, and ample budget; 2) find-
ing new markets once their own domestic mar-
kets have been saturated; and 3) building a 
solid reputation that can oDen foreign marketsfor other telecommuni-ations goods and serv-


ices. Major supplier countries also have inter-
ests in recycling petrodollars to equalize trade 
balances, opening markets for other types of 

A.-Kamynan, "World Tlh,com Market: Size and 1'otentil, 

Telephonv Oct. 22, 1979, pp. I16-121: Business Week,Oct. 2,1, 
1983:Business Week. Feh. 1. 1982. 
.... Ievolution," Middle East l'co-larnessing the Telecom 

noinic Digest, Specil ltport-'Tleconimiunicationis,October 
1983, p. 2. 
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exports, and in providing technical assistance 
to foster friendly relations with recipients. 

More than 2,300 U.S. and foreign companies 
manufacture telecommunications equipment." 

The number increases further if one adds sup
pliers of telecommunications support serv
ices-consulting, training, technical operations 
management, and maintenance. Competition 
among these suppliers is intense, considering 
that there are only about 100 major custom
ers for public networks worldwide-i.e., the na
tional PTTs. 

This section focuses on the competitive posi
tion of U.S. and other supplier firms in this 
market-what the U.S. share of the market 
has been, how U.S. firms rank within the six 
national markets covered in this study, and 

how they fare within each technology sector. 
Finally, critical factors that have influenced 
competitive success in the Middle Eastern 
telecommunications market are identified. 

United States 
Observers disagree about why 1J.S. firms 

have not been more successful in sales of tele
communications equipment and technical 
services in the Middle East. On the one hand, 
businessmen see the efforts of the U.S. Gov
ernment as insufficient and not on par with 
0iseo ,foher governments, particulariy with 

regard to export financing packages. On the 
other hand, many observers agree that U.S. 
sales in the Egyptian market stem directly 
from AID loans supporting telecommunica
tions system expansion (see app. A, Egyptian 
project profile)." Some also feel that, until 
recently, U.S. firms were not anxious to tai
lor technology to foreign markets since the do
mestic U.S. telecommunications market is so 

arge. 
The American Businessmen's Group in Ri

yadh has taken the position that the U.S. Gov
ernment has not provided the means to help
U.S. firms bear the large financing demands 

7 AT&'r Annual Report, 1981. 
7 Interviews with representatives of U.S. suppliers, March 

1983. 
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involved in doing business in the Middle East. 
Small and medium-sized companies find it dif-
ficult to arrange adequate financing, arid corn-
panies, large and small, cannot offer complete
financing packages as comprehensive as that 
offered by the Siemens consortium in Egypt.
Through the Export-Import Bank, the U.S. 
Government makes loans to foreign purchas-
ers of U.S. goods. However, corporations want 
the bank to do more by providing such things 
as bank letters of guarantee, guarantees for 
tender and performance, and advance pay-
ment bonds. The Overseas Private InvestmentCorporation (OPIC) provides political risk in-
Cororaionand guarovdes olitifirmskint-surance and guarantees to U.S. firms invest-ing directly in less-developed countries, but 
the countries in which OPIC operates are lim-
ited by maximum gross national product 
(GNP) requirements. 

The U.S. Government has, however, several 
established programs in the Middle East that 
particularly assist U.S. suppliers of telecom-
munications equipment. In Saudi Arabia, the 
U.S. Army Corps of Engineers is a consultant 
to the Ministries of Defense and Aviation in 
the design and contracting of militaryandk. ofitay spcoa-structionteudein ThCortin con-work. The Corps writes specifica-

tions, preapproves bidders, and evaluates pro-
posals for the Saudis. In its construction jobs,
there is usua, a telecommunications compo-
nent. The Corps plays a nonpartisan role in bid 
evaluations, and non-U.S. firms may be cho-
sen as subcontractors, 

USAID has contributed $242 million in 
loans and grants to Egypt since 1977, all tied 
to purchases from American telecommunica-
tions suppliers. AT&T, Ford Aerospace, Sim-
plex, Continental Telephone, and Arthur D.Little have been the principal recipients. AID-funded contracts have included microwave 
equipment, traffic control equipment, TV 

broadcasting systems, navigation control net-
works, telephone cables, switching systems,
and radar surveillance and remote-sensing
equipment. 

Thus, while U.S. Government personnel do 
not normally seek out export opportunities or 
carry on negotiations for sales of telecommu-

nications equipment and services, as do other 
6supplier governments government-sup.

ported programs such as AID's in Egypt have 
been important mechanisms for sales. (As dis
cussed in ch. 11, there has been considerable 
debate among AID officials and U.S. policy
makers concerning the appropriateness of 
these programs.)

The United States Telecommunications 
Training Institute (UStt ) was established in

1982 with U.S. GoverUnent support. The pur
pose is for private U.S. firms to share ad
po s i nto mnicat ions t o hvances in telecommunications technology with 
developing countries. The establishment of theUSTTI also reflected the recognition thatmost equipment and service supplying coun
tries use training as a vehicle for entering mr
kets in developing countries. 

Training is performed in the United States 
by the corporate sponsors on their own equip
ment. Nearly 20 U.S. corporations have con
tributed over $2.5 milon to the program in 
its fhst year including both capital and in-kind 
donations of technical personnel and equip
ment. In addition, the World Bank, the ITU,and other multilateral organizations have provided scholarships to help pay transportation 

and lngeps o he trans. 
and living expenses of the trainees. 

In the past year, 14 percent of the trainees 
were from the Middle and Far East, with five 
from Saudi Arabia, one from Kuwait and one 
from Egypt. Some have suggested that the 
USTTI should collaborate with firms in send
ing personnel abroad to conduct training in de
veloping countries. This would be an impor
tant learning experience not only for the 
foreign trainees, but also for the U.S. firmswho seek entry into foreign markets. Otherssuggest that the training offered by the orga
nization should stress lower level technical
 

skill development to a greater extent. 
The major U.S. telecommunications firms 

with dealings in the Middle East have been 
AT&T International, Continental Page, Inc., 
and General Telephone and Electronics (GTE).

76Interviews with representatives f U.S. suppliers; Novem
ber and December 1982. 
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France Great Britain 

Over the past decade, France has developed The British government in 1980 supported 
policies to promote the development of the na- a high percentage (39 percent) of exports with 
tion's telecommunications industry. The gov- official financing." British firms have, how
ernment also encourages firms to target half ever, lost ground as worldwide exporters of 
of the equipment they produce for export mar- telecommunications equipment, and the gov
kets. It has also assisted manufacturers in erriment has not developed a strongly targeted 
standardizing equipment to facilitate integra- policy similar to that of France. 0 Direct gov
tion and export to other countries. ernment support (including financing) for this 

France is eager to maintain a strong export industry thus appears to tyve been less exten
position in the Middle East to cover its im- sive than in France or Japan. 
ports of Middle Eastern oil, particularly oil In part, British telecommunications exports
from Saudi Arabia. In early 1982, France may have suffered, because British manufac
signed a liquefied natural gas (LNG) agree- turers have over-engineered and over-designed 
ment with Algeria that included an accord to equipment to meet the standards of the gov
supply $2 billion worth of French goods and ernment-operated domestic phone system.8'
 
services, including telecommunications, to As a result, their products have been uncom-

Algeria. French banks have also extended petitive, overpriced, and unsuitable for foreign
 
credits for export of telecommunications markets.
 
goods and services to Egypt. In an attempt to turn this situation around,
 

In addition to export cr "dits, the French British Telecom, the government-owned phone 
government provides sur1 t to telecommu- authority, is cooperating with local industry
nications exports through t.1f DGT (Direction to develop and market System X, a family of 
Generale des Telcommunications), the tele- digital, microelectronic, and stored program 
communications branch of the French PTT. control telephone exchanges. This system is 
DGT plays a diplomatic and consultative role, intended to boost sales overseas and improve
maintaining contacts with foreign telecomnu- the reputation of British telecommunications 
nications administrations and international technology. In addition, British embassy per
bodies such as the ITU. DGT also provides in- sonnel in Saudi Arabia are reported to be ef
formation and consulting services.7 fective in maintaining influential contacts With 

The major French telecommunications firms the Saudi PTT and arranging marketing meet
doing business in the Middle East have been ings for British firms. 2 

Thomson-CSF and CIT-Alcatel 8 Major British telecommunications firms in
volved in Middle Eastern markets are Cable 
and Wireless, Standard Telephone and Cable, 
Ltd., and Plessey Telecommunications and Of
fice Systems, Ltd.

"Middle East Economic Digest, Special Report on Saudi 
Arabia, July 1981; Telecommunications, March 1980. 

'Some restructuring of the French telecommunications in- West Germany
dustry is now occurring in order to increase exports and keep
France competitive internationally. Thomson-Brandt will West Germany has provided export credits 
transform its telecommunicatiors interests, currently held by to several countries in the Middle East. The 
its subsidiary Thomson-CSF, into a new holding company called 
Thomson 'elecommunications, under CGE's (Compagnie Gen
eral dTElectricite) management. By 1987, CGE plans to merge "Robin Day Glenn, Financingof United States Exports of 
its subsidiary, CIT-Alcatel, with Thomson Telecommunications, TelecommunicationsEquipment, The International Law Insti
thus effectively becoming France's monopoly telecommunica- tute, Georgetown University Law Center Monograph, Wash
tions producer. (N.Y. Times, Sept. 21, 1983; FinancialTimes, ington, D.C., 1982, p. 23. 
Sept. 16, 1983). See also "Telecom Giants to Join Forces," Mid- "Ibid., p. 11. 
die East Economic Digest-SpecialReport on France, April "lTelephony, Sept. 10, 1982. 
1984, pp. 4-5. "FinancialTimes, Jan. 6, 1981. 
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Siemens-led consortium was probably
awarded the $1.8 bilhon Egyptian telephone
expansion contract because of the financial 
package in which the West German govern-
ment participated through export credits and 

so for exports to Iraq.

granted fpanies 


Domestically, the German government pro-
vides funding to local manufacturers for re-
search and deveoprw,-t . In 1979, for 
instance, the governiment committed approx-
imately 3 percent of its total R&D budget to 
defray costs incurred by the electronics indus-
try.14 Siemens is the major West German firm 
involved in Middle Eastern telecommuri-
cations. 

Sx,eden 


Sweden has a well-organized government 
system for promoting sales overseas, although
private companies compete with the govern-
ment for business. Televerket (TVT) is a state-
owned public utility that provides teleconu-
nications services (telegraph, telex, telephone,
data communications, radio communications)
domestically and overseas. TVT has several 
manufacturing facilities, a consulting organi-
zation (Swedetel) that works primarily in de-
veloping countries, and a subsidiary (Swed-
corn) that installs, operates, and maintains
telecommunications equipment in foreign
countries. Another subsidiary, Teleinvest, actsas an export agent to assist in financing and 

export of telecommunications equipment man-


expot o telcomuniatios euipmnt an-ufactured in Sweden. In addition, the govern-
ment provides some credit assistance for large
projects in developilg countries through
Svensk Export Kredit. 


Swedish government entities sometimes col-
laborate with private companies in selling
products overseas. TVT and Ericsson are 
equal owners of a company called Ellemtel,
which was set up to design and develop tele-
communications equipment. Ellemtel devel-
oped the AXE exchange, for example. Private 

"John Whelan, "West. Germans Win on lligh-Tech," Mid
die East Economic Digest, Jan. 29, 1982, pp. 10-11.

"'Telecommunications,October 1980. 

companies can call on Teleinvest to assist in 
financing and exporting products.

In 1978, faced with trade deficits largely
caused by rising oil imports,Sweden initiated
 

an export drive aimed at Middle Eastern coun
tries. Banks increased their support to com

exporting to the Middle East, and thegovernment organized trade missions for 100 
Swedish companies. The Philips/Ericsson proj
ect in Saudi Arabia was reportedly won partly
because two Swedish banks were approved as 
guarantors by the Saudi Arabian Monetary 
Agency." 

Canada
 
Bell Canada is one of the world's oldest tele

communications organizations, having started 
as a telephone company in 1883. It has since 
become Canada's principal suppliei of telecom
munications services, employing 57,000. In 
1983, Bell Canada Enterprises was established 
as the parent company of a family of firms 
that includes Bell Canada as the operating tel
ephone company, Northern 2 llecom as a man
ufacturing subsidiary, Bell-Northern Research 
as a telecorraunications research and devel
opment organization and Bell Canada Inter
national (BCI).

BCI was formed in 1976 in response to 

strong overseas demand for consultancy serv
ices. It has performed telecommunicationsprojects of all sizes throughout the world in
cluding the five-year Saudi management .on
tract awarded in 1978, which at that timethel ar e d in com muniatime waswas 
the largest ($860 million) communications con
tract of its kind in history. Under this contract, Bell Canada would organize, operate,and maintain the expanding telephone system 

and train Saudis to take over the operation
themselves. This contract was superceded in 
1983 by a $1,297 million 3-year contract to 
provide the Kingdom with operations and 
maintenance service for its telecommunica
tions expansion program. Bell Canada has car
ried out other work in Saudi Arabia including 
one contract for ARAMCO which has involved 

8'Telecommunications, February 1982. 



provision of advice on management methods 
and setting up a private communications net-
work. They reportedly won these contracts be-
cause of their proven operating track record 
and extensive traiming experience. 

The next biggest Middle Eastern market for 
BCI is Iraq, which has become the largest, cus-
tomer for the supply, installation, and main-
tenance of Northern Telecom equipment. BCI 
first entered Iraq in 1976 whan it installed an 
advanced Northern lele(, .n exchange on a 
turnkey basis-lraq now has 60 of these ex-
changes.", 

Netherlands 

The Dutch have escalated their efforts to ob-
tain a larger share of the telecommunications 
market in the Middle East. Their major com-
pany is N.V. Philips. Prior to 1978, Dutch ex-
ports of telecommunications equipment to the 
region were low. However, between 1979 and 
1980 the Dutch government took several steps 
that improved their firms' competitive pos-
itions. 

The Netherlands had encouraged cash out
flows to stabilize the Dutch guilder. As a re-
stilt, Dutch banks expanded their foreign in-
terests and have been in a better position to 
assist companies with financing. Dutch gov-
ernment aid to developing countries, which 
represents about one percent of grosswhich 
product, also plays a role in influencing sales 

to the Middle East. As part of the Philips! 
Ericsson telephone contract in Saudi Arabia, 
the Dutch government provided a guarantee 
for financing. 

Japan 

Telecommunications operations in Japan 
have been handled under Nippon Telephone 
and Telegraph (NTT), a public corporation 
which is being reorganized. However, Kokusai 
Denshin Denwa (KDD) and private companies 
are important suppliers internationally. Al-

though NTT has not been allowed to manu-

ains Momentum in Saudi Arabia," MiddleEast,"Bell Mair 
Econonic Digest, Special Report on Canilda, May 1984, p. 11 

see also II I1. Redmond, "Dynamics of Tecirnology Transfer: 

Canada's Work in Saudi Arabia," Telephony, Aug. 24, 1981, 
pp. 30-32. 
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facture its own equipment, it helps Japanese 
manufacturers by advancing them part of the 
purchase price. This reduces costs and often 
enables them to underbid the competition. 

The Japanese government has offered cred

its to sonie countries (Algeria for one) to pur
chase Japanese telecommunications equip
ment. In addition, the government sponsors 
high-technology research. NTT supports basic 
research in telecommunications-very large
scale integration (VLSI), optical fibers, and 
digital networks-and participating firms gain 
access to research results. 

J apan has entered the Middle East telecom
munications market only in the past 10 years. 
Many Japanese companies have become very 
competitive. In the early 1970's, exports 
represented only about 8 percent of Japan's 
telecommunications sales; in recent years they 
have made up nearly 20 percent. 

Major Japanese firms active in Middle East
er Lelecommunications markets are Nippon 
Electric Company (NEC), Fujitsu, Ltd., and 
Hitachi, Ltd. 

U.S. Competitive Position 
There has been volatility in the patterns of 

telecommunications exports of the major sup
plier nations. The increasing popularity of dg
ier nal withtechnology and the aggressiveness 

some supprs have promoted product
development have had important effects. Too, 

aggressiveness in designing effective market
ing strategies and enlisting government sup
port for these efforts have also been evident. 
Market shares of major suppliers in 1980 and 

net changes in worldwide market shares over 
the past decade are presented below. 7 

Share Point 
Market Share Difference 
1971 1980 1971-80 

Japan ............. 13.6 21.4 +7.8 

United States ...... 18.7 15.6 -3.1 

West Germany ..... 
Netherlands ........ 
United 

Kingdom ......... 
France. ........... 

14.7 
7.4 

11.1 
5.4 

12.6-
7.2 

7.0 
6.5 

-2.1 
-0.2 

-1.1 
+ 1.1 

F 

Sweden ............ 7.2 5.6 -1.6 

"1U.N. Yearbook of International Trade Statistics, 1980. 
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Major shifts in market shares over the past10 years consist of: 

" A major increase in Japan's share, exceed-
ing those of the United States and West 
Germany.

" A decline in U.S. and West German
shares, 

" A major decline in Britain's shares,
" A slight improvement in France's

position. 

Even small changes in share points are sub-stantial when translated into dollars, since thesize of the world market itself grew extensive-
ly over this period.

Japanese firms have benefited in the worldmarket from the structure of Japan's domes-tic telecommunications market, the deprecia-

tion of the yen, and a major industrial shiftto high technology industries. The Frenchhave marketed their advanced technology ag-gressively and have made major inroads in thesale of military equipment worldwide. On the 
other hand, he West Germans and British were late in developing digital telecommunica-tions equipment to meet world demand. 

Focusing more specifically on the six Mid-die Eastern countries in this study, the follow-ing suppliers have been dominant in the na-
tio n al m arke ts for tele com mu nic ation sequipment and services, based on contract ac-
eqi pentiendbet rvenes4a d on conttionstivities between 1974 and 1982: 

Algeria ..... 1. Spain2. Sweden 
3. Japan 


Egypt.1. France 


2. Germany 
3. Austria 

Iran ....... 1. United States (until 1979) 


Iraq ....... 1. Japan
2. Sweden 
3. France 


Kuwait ..... 
 1. Sweden 
Saudi Arabia 1. United States 

2. Sweden 
4. France 

U.S. firms were predominant in Iran priorto 1979, but their work then came to a halt. 

The only other national market in which U.S.firms have had firm control is Saudi Arabia. 
This situation is likely to continue. U.S. firmshave also won large numbers of Arabsat con
tracts. 

'i'he positions of U.S. firms can be clarified
further by analyzing market dominance at thetechnology sector level within each country.
The sectors in the Middle East in which U.S.firms were strong competitors between 1974 
and 1982 are shown in table 61. 

In Algeria, U.S. firms had strong positionsin two relatively small technology sectors
satellite and multiplex. In Egypt, the U.S.firms dominated or were strongly competitivein a variety of small sectors. The picture inIran is very different; prior to the revolution, 

U.S. firms monopolized all of the key technol
ogy sectors except for video and radio broad
casting. In Iraq, the United States had virtually no presence, and penetration of theKuwaiti market was minimal. Saudi Arabia is 
the one national market in which U.S. firms 
were predominant or strong competitors in allof the major technologyalso dominated in sectors. U.S. firmsthe regional Arabsat 

project.
It is difficult to discern any pattern in thesedata to suggest that U.S. suppliers are espedat a o mpe t t i n cert a i e rsa cially competitive in certain telecommunica

technology sectors, except that U.S.firms have been dominant in satellite systems, 

both in satelite components and Earth stations. The ability to win contracts in Middle
Eastern markets is determined by many factors, some of which are discussed below.
 

U.S. Supplier Advantages 

Overall, U.S. suppliers have had a high technical reputation. U.S. technology has been
viewed as being high in quality and depend
able and reliable. Moreover, the reputation of 
U.S. telecommunications technicians and engineers is attested to by contracts from manynational PTT ministries to provide consultingservices to support planning, operations, andmaintenance functions. After-sales service by 
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Table 61.-U.S. Competitive Position in Telecommunications Markets in the Middle East Between 1974 and 1982 

Dominant position 

Algeria .................... Satellite 
Multiplex 

Egypt ..................... Cable 
Microwave 

Consulting 
HF Radio 

Iran (1974-79) ............... Switching 
Cable 
Telex 
Satellite 

Iraq ....................... None 

Kuwait .................... -

Saudi Arabia ............... Switching 


Microwave 

Mobile 

Other telephone 

Data Communication 
Multiplex 

Regional ................... Satellite 
SOURCE: Office of Technology Assessment. 

U.S. firms was also highly regarded and 
viewed as dependable. U.S. manufacturers 
were also considered major suppliers of ad-
vanced technologies in emerging fields, such 
as data communications and office automation 
systems. In the six nations covered by this 
study, however, these high-technology areas 
were less important in trade than telephone 
and telex sectors. 

Since most new telecommunications tech-
nologies involve the use of microchips, the 
competitive position of the United States, 
which is still one of the top suppliers of thesevalued components worldwide, has been

valud cmpoent aswordwie, een 
boosted. In fact, several foreign manufacturers 
of telecommunications equipment (e.g., Thom-
son-CSF) were dependent on the United States 
for these components. Until recently, U.S. tele-
phone companies outside the Bell system 
bought their small electronic switchboards 
from GTE, ITT, or Stromberg-Carlson Corp-
oration. More recently, however, 75 percent of 
such sales have been made by the Japanese 
firms Oki Electric Industry Co., NEC, Hitachi, 
and Fujitsu. This suggests that one factor con-
tributing to U.S. market shares in the past is 
now less important. 

Sector Total 

Strong competitor size (millions) market 
$ 11.2 $ 666.9 

1.8 
230.4 2,800.0 

72.5 
Television 67.7 

35.1 
9.2 

1,900.0 2,800.0 
689.9 

18.0 
6.0 

None 2,000.0 
Television 7.0 431.0 

6,400.0 12,900.0 
1,000.0 

Radio 396.4 
257.5 

Satellite 68.5 
19.2 

CCTV 18.9 
18.6 
4.2 

234.0 294.3 

In addition to civilian communications 
equipment, many U.S. suppliers are major 
manufacturers and exporters of high-technol
ogy military communications products. Mili
tary communications networks are a major 
technological component in command and con
trol, military preparedness, and national secu
rity, and thus are central to the modernization 
of a nation's armed forces. U.S. military equip
ment sales have served to facilitate the sale 
of both military and civilian communications 
equipment. 

As discussed earlier, U.S. government programs in Egypt and Saudi Arabia promote
telecommunications technology transfers to 
those countries. 

U.S. Supplier Disadvantages 
Probably the most important difficulty ex

perienced by U.S. suppliers of telecommunica
tions equipment and services has been in es
tablishing competitive prices and in arranging 
comprehensive financing packages. Not heav
ily subsidized domestically or for export, the 
industry must reduce its costs internally 
through higher productivity and lower over
head to come up with the best -pricing bid. 
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U.S. suppliers have at times been at a dis-advantage in competing against firms in Ja-pan and Western Europe, where governmets
provide complete and attractive financicd
packages. Although U.S. Government agen-cies such as the Export-Import Bank andOPIC support U.S. exporters, they apparently
have not had the flexibility of some foreign
governments in providing long-term softloans, extensive export credits, and bartering
arrangements. For example, a West European
consortium won the $1.8 billion contract formodernizing Egypt's telephone network, re-portedly primarily because of the attractive
financing offered with the assistance of theirgovernmedts. This project is described in ap-
pendix A. 

Most U.S. suppliers, catering primarily tothe domestic market, design their equipment
to North American standards, which are mod-ifications of CCITT norms. Except for Saudi
Arabia, the six Middle Eastern countries inthis study, as well as most European nations,
abide by straight CCITT norms. Some haveviewed this as a problem for U.S. suppliers,
but Japanese manufacturers also produce
equipment for their domestic market using
modified CCITT norms, 

Until recently, U.S. firms did not activelymarket digital electronic switching technology
abroad. In comparison to the product lines of 
digital switching leaders, such as CIT-Alcatel 
and Ericsson, U.S. modern analog offeringswere not as sophisticated or new. Moreover,
U.S. prices were high for this older technol-

ogy. On the other hand, some U.S. manufac-

turers (GTE for instance) have been bidding
on digital equipment contracts. In fact, some

suppliers offer greater flexibility to custom-
ers because they do not restrict themselves to
sale of their own equipment. (In certain cases, 
this last point may constitute an advantage.) 

In addition to complaints about weak U.S.government representation of business men-tioned earlier, Government regulations andtaxation were said to impede the flexibilityof U.S. suppliers. Recent-
and competitiveness oproviding

ly, however, many of the obstacles for U.S. 


firms operating overseas have been moderated. Tax laws were changed in 1981 to relieve
U.S. citizens working abroad of paying taxes on the first $75,000 earned. (Workers from Ja
pan, West Germany, Great Britain, Italy,France, and Sweden do not pay taxes on salaries, bonuses, health insurance, or retirement
benefits earned overseas.) In 1982, revisions 
were made to the Sherman Anti-Trust Act, relaxing restrictions on companies involved inforeign trade. The Export Trading Act of 1982and the Bank Export Services Act established 
an office in the Department of Commerce topromote export trade associations and invest
ment in export trading companies.8 

U.S. firms have also complained about other 
laws which have not been changed, such as theantiboycott program and the Foreign CorruptPractices Act (FCPA) of 1977. The FCPA,
they say, makes little distinction betweenbribes and commission agent fees or foreign
sales representatives' bonuses. In many Middie Eastern countries, they claim, these costs are the accepted mode of doing business.9
Some businessmen also claim that in Algeria,
where the agent system does not operate, corruption is minimal. However, OTA's research
did not uncover any cases where the FCPA 
was a major factor in lost sales. The Arabboycott of Israel influenced the nature of contract awards, as mentioned earlier, by Arab
sat. U.S. firms were, however, able to participate. 

In general, the following factors, rankedroughly, have been critical in marketing
telecommunications technology effectively in

the Middle East.
 

1. Low price. Despite their large revenue
base, many of the oil-producing countries areincreasingly cost-conscious. Price has oftenbeen the most important decision criterion. 

""Public Law 97-290,"Charles Wohlstetter, chairman of Continental Telecom, Inc., 
1982. 

says his company could not win a contract to install a phone
system for Saudi Arabia because "webribe." were unable to pay aU.S. law, he says has kept "American companies frombig systems in the Middle East," Business Week,
Oct. 24, 1983. 



(See, for example, the Saudi Arabian telephone 
expansion project profile, app~endix A.) In fact, 
selection of the low bidder is sometimes man-
dated by law. Depreciation of certain national 
currencies over the past few years and the abil-
ity of companies to profit from domestic sub-
sidies have tended to make particular suppli-ers more attractive9 11 

s mer's 

2. Complete financial package. Ability to 
supply a complete financial package with at-
tractive terms to the buyer is often a key de-
termining factor in a contract award. 

prod-
3. Reputation.Technical competence, pr-

uct reliability, and the ability to point to oper-
ating installations using the supplier's equip-
ment are key selling factors. 

4. After-sale support. A supplier's willing-
ness to train local personnel, provide spare 
parts, and operate and maintain the equip-
ment it installs is a ritical decision factor, 
This type of commiment is often exhibied 
through establishment of a local office or joint 
venture. 

5. Associated businessdeals. By offering ex-
tra "carrots," suppliers can develop unique 
packages that are attractive to the buyer. For 
instance, in addition to the telephone modern-
ization work in Egypt, the Siemens consorti-
um promised to conduct efforts to improve 
railway signalling and rolling stock, perform 
a feasibility study on Egyptian coal resources, 
and establish a joint-venture consulting orga-

nization. Moreover, Thomson and Ericsson ap-

parently tie civilian communications sales to 
military equipment transfers. On the other 
hand, the reported attempt by U.S. suppliers 

"As stated by John L. Moore in It. 1). Glenn (op. it., 1982), 
"The currency relationships are such that one could almost rule 
U.S. companies out of competitio;i on prict, without regard to 
project finance, except in projects where the U.S. still has an 
edge on technology or mass iJroduction due to the scale of 
our economy, or efficiency ar.d certainty of meeting delivery 
schedules." 
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to link an Egyptian telephone project to a 
threat of withdrawing certain military aircraft 
sales, was not successful. 

6. Earlyprograminvolvement. Participation 
by a foreign contractor in a program's early 
stages-a pre-engineering or master plan 
phase-is often helpful in gaining the customhs-isotnhlfu ngiig h utm 

confidence and in establishing an organi
zation in-country to handle the follow-on tasks. 
This was true in the case of AT&T in Iran and, 
in part (since the Siemens consortium won the 
large contract), with Continental Telephone in 
Egypt. Being the first to introduce a new tech
nology in a country-microwave networks, 
digital electronic switching, Earth stations, ar 
mobile radio networks, for instance-has also 
assisted companies in gaining control of those 

markets. 
7. Local operations. In each of the six coun

tries except Algeria, it is necessary to oper

ate through a local agent. As discussed in ap
pendix A, the Ericsson/Philips/Bell Canada 
consortium was said to have been aided in its 
successful bid by use of Prince Fahd's son as 

an agent. In most countries, joint ventures 
with local interests are given preference in con
tract award evaluations. Such joint ventures, 
however, may involve potentially costly risks, 
since suppliers have less control over their in
vestments. 

8. Poli'icalneutrahty.Political neutra-ity in 
Middle Eastern issues has apparently en
hanced Japan's opportunities to export to a 

wide range of ideologically diverse Middle 

Eastern countries. In other cases, such as Sau
di Arabia and Egypt, political alliances have 
served to promote U.S. telecommunications 

exports. 
Corp

9. orate financialsoundness. In order 
for a supplier to profit in conducting business 
in the Middle East, it must be able to with

stand payment delays, as well as a host of 
other investment risks. 
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IMPLICATIONS FOR U.S. POLICY
 
Specific U.S. laws and policies, such as the

Foreign Corrupt Practices Act, taxing of U.S.
workers abroad, and antiboycott legislation,
although having an influence, have not been
major determinants of U.S. competitiveness 
in Middle Eastern telecommunications mar-kets. Although together they do represent oh-
stacles to U.S. suppliers, the major factors 
sometimes negatively affecting U.S. presence
and market share have been price and financ-
ing arrangements of foi eign competitors.
Technical reputation, reliability of spare parts
supply and after-sales service, and favorable 
diploicaatic ties follow as secondary deter-
minants. 

U.S. foreign policies have set the context for 
trade. The United States has had great suc-
cess in countries with favorable ties, such as
Saudi Arabia, prerevolutionary Iran, and, in-
creasingly, Egypt. U.S. supplier presence in
Iraq and Algeria has been minimal, and it is
nonexistent in present-day Iran. 

The United States is an acknowledged lead-er in state-of-the-art telecommunications tech-
nologies, such as satellite systems, but these 
have often represented smaller dollar-volumes 
of sales in the Middle East. The more conven-
tional technologies and the increasingly dominant digital systems are strong technologies
for non-U.S. suppliers, technologies that are 
often tailored by them to export markets and 
can be promoted effectively against a strong

dollar, particularly with
nancing, advantageous fi-

Some options could be considered which 
could assist U.S. firms in winning sales of
telecommunications equipment and services 
which help promote the Middle Eastern nations' development plans. They include: 

1. Establishing more foreign manpower
training programs in the telecommunica-
tions field, which increases expertise and 

familiarizes Middle Easterners with U.S.
equipment. As one example, the U.S. Tel
ecommunications Training Institute in
volves a number of U.S. firms working in 
a joint effort supported by the U.S. gov
ernment. 

2. Promoting mutually advantageous devel
opment assistance/contingent contract 
awards. This could be accomplished by
explicitly linking assistance and export 
programs (through use of mixed credits)"' 
or by expanding technical assistance pro
grams in telecommunications involving
private U.S. firms as well as government
agencies. (As discussed in chapter 13, 
many fear that assistance goals could be 
distorted by explicit linkage.) 

3.Promoting regional cooperation in tele
communications. This approach would 
only improve the positions of U.S. firms 
if their participation was central to coop
erative technical efforts, such as in a 
telecommunications technology transfercenter.
 

4. Upgrade the technical expertise of For
eign Commercial Officers and AID staff 
to deal more effectively with telecommu
nications-related projects. 

OTA's research indicates that the compar
ative position of U.S. firms in Middle Eastern
 
markets stems only in part from U.S. Govern
ment policies. With the assistance of the U.S.

Government, financing, commercial representation and cooperative programs involvingprivate-sector firms could be improved; 
but
the marketing and technology transfer efforts 

"In July 1984, the U.S. Export-Import Bank announced that 
it would provide 90 percent financing and 8 percent interestto support the U.S. firm Scientif'c Atlanta in its bid to sell a 
satellite communications network to Algeria. This step wastaken in an effort to counter Japan's use of mixed credits. SeeWashington Post, July 11, 1984, p. DI. 



Ch. 6-Telecommunications Technology Transfers @ 237 

of the firms themselves are key determinants Egypt and Saudi Arabia have certainly been 
of success in contract competition. Indeed, promoted by U.S. Government policies. 
telecommunication technology ,"ransfcrs to 

CONCLUSIONS 
Despite overuse of the term, there has in-

deed been a world telecommunications revo-
lution in the last decade. With telecommunica-
tions deregulation in the United States and 
pressures to deregulate in other countries, 
changes in the next decade may be even great-
er. What was previously a necessary but not 
very dynamic sector, generally run by a gov-
ernmental PTT, telecommunications has been 
transformed with computers, microchips, and 
satellites into a sophisticated, rapidly chang-
ing sector. Even firms in industrial countries 
have been pressed to keep up with recent de-
velopments in automatic exchangEs. fiber op-
tics, data transmission, digital sytems, and 
satellite technology. 

Technological advances in telecommunica-
tions come rapidly-systems can become ob-
solete before they are installed. Distinctions 
between communication, information transfer, 
and processed data are no longer clear, owing 
to improved communication links, increased 
computer ties, and transborder data flows. 

In the Middle East, the gradual shift from 
conventional analog to digital electronic equip-
ment will become even more apparent, as will 
a shift from large public network developmC Lit 
to sophisticated systems and services for pri-
vate end-users. Service industries involved in 
repair, maintenance, and supply of the tele-
communications infrastructure can be ex-
pected to develop in the private sector within 
the recipient countries. Computer and data-
processing industries are also likely to emerge. 
Banks and financial institutios have already 
been among the first to push for sophisticated 
telecommunications services, office automa-
tion, and data-communications features. 

Despite the stated desires of the Middle 
Eastern nations and the well-conceived plans 
for domestic as well as regional communica-

tions, there is great disparity in the availabil
ity of telecommunications facilities, the relia
bility and efficiency of operations, and usage 
from country to country. Systems range from 
the efficient, heavily used, but possibly soon
to-be-overtaxed systems of Saudi Arabia and 
Kuwait; to the Egyptian system, where less 
than one local call in three is completed; to 
Iran, which recently had an average of only 
13 domestic calls per subscriber per year over 
the 3.4 lines per 100 inhabitants. The local 
need is there; pent-up demand exists across all 
telecommunications sectors and represents ex
cellent future markets for foreign suppliers; 
potential also exists for developing indigenous 
capabilities in equipment manufacture, instal
lation, operation, and maintenance. 

In telecommunications, several critical fac
tors tend to facilitate technology absorption 
by Middle Eastern countries: they include a 
national resolve to build adequate infrastruc
ture, demand for telecommunications technol
ogy from other sectors of the economy, strong 

national security objectives, the existence of 
domestic telecommunications production fa
cilities, and decisions to stay with more con
ventional technology. Factors constraining ab
sorptive capacity in telecommunications 
include skilled manpower shortages, rapid 
population growth (producing burgeoning de
mand), and inconsistent or changing public 
policies regarding telecommunications devel
opment. 

U.S. firms have done relatively well in ad
vanced telecommunications sectors in the 
Middle East-but these, up to now at least, 
represent small dollar amounts in total tele
communications expenditures in the region. 

U.S. suppliers havw_ exported many types of 
telecommunications technologies to Saudi 
Arabia m-d pre-revolutionary Iran, but over
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all, the U.S. firms have not been a dominant 
force in telecommunications trade in the re-
gion. This has been due to many factors, in-
cluding political relations between the U.S. 
and nations in the region, a strong U.S. dollar 
in recent years, and difficulties in arranging
financing as compared to the financing offered 
by other suppliers. In addition, until recently,
the large, "captive" U.S. domestic telecom-
munications market was the prime concern of 
U.S. equipment suppliers, 

U.S. policy options for improving the posi
tions of U.S. firms and for furthering devel
opment goals of the Middle Eastern nations 
include improving the technical capabilities of 
U.S. commercial representatives in the region,
allowing more flexibility to government agen
cies in arranging financial assistance to ex
porters, promoting regional cooperation in 
telecommunications, and increasing coopera
tive technology transfer efforts involving the 
private sector. 

APPENDIX 6A.-TELECOMMUNICATIONS PROJECT PROFILES 
IN SELECTED MIDDLE EASTERN COUNTRIES 

SAUDI ARABIAN PROJECT 
DESCRIPTIONS 

Telephone Expansion Program' 

The Saudi Arabian Telephone Expansion Pro-
gram, an ambitious program to expand the tele-
phone network in Saudi Arabia from 200,000 lines 
to 1.2 million in a 5-year period, began in January
1978. A consortium of Ericsson (Sweden), Philips(Netherlands) and Bell Canada head the project
team. There were three serious bidders considered 
by Saudi Arabia for this job-the Ericsson/Phil-
ips/Bell team, ITT (U.S.), and Western Electric In-ternational (U.S.). Separate cost. estimates were re-
questetd from each bidder for the three segments
of the contract-urban systems, rural systems,
and operations and maintenance. Overall, the win-
ning contractors offered the lowest bid, as can be 
seen below: 
Bids ilinillions of I.S..)

U'ranRfurl ops & Mait. Total 
$1.25 0.20 $2.00 $3.5Western m-lctric 1.17 0.23 1.20 2.9l'hiips'!':ricsson Hell 1.-19 0.25 0.17 2.2 

While ITT projected the lowest costs for the ur-
ban and rural systems, it estimated the highest
costs by far for the operations and maintenance 
segment of the job. Western Electric's estimates 
in this regard were also almost triple that of the
non-U.S. consortium. The high cost estimate for
this work segment may have been instrumental in
the final selection, since it portends future opera-
tions and maintenance costs for the equipment 

'It. litggett, "lhsvrt Project IIlosson.,." Ieh'phony .11ulY 1980;28. 
Intel-Trde April 15, 1979: tlorld Ilusinss 1'Weeklv.June 9, 1980.) Mid-dle Enst E'coolnii"l)igest. ,luy 1981, Feb. 19, 1982, Oct. 9.1981, March13. 1981. May 2:1. 1980. Aug. 17, 1979, Feb. 17, 1978. 

proposed by each supplier. Another factor in the 
bidding that probably infli 2nced the award decision was that Philips had hired Prince Fahd's son 
as its agent in Saudi Arabia. In terms of financial 
arrangements, the Dutch firm arranged for guarantees from and athree banks received direct
Dutch government guarantee. The Swedish firm 
was able to amass a $277.4 million guarantee
through Citibank U.S.) and l1 other Swedish 
banks. 

The evaluation team consisted of members of
the Saudi PTT, Norconsult (Norway), Arthur D.
Little (U.S.), and the International Telecommuni
cation Union. 

The total contract has grown from $2.2 billion
in 1978 to over $5.0 billion. The project's scope in
eludes installing the world's first national stored 
program control (SPC) telephone system. Over
795,000 new lines were to be installed and 197,000
existing lines on crossbar exchanges were to be 
converted to computer control. In addition, a national automatic mobile telephone system was to 
be installed.

Philips and Ericsson agreed to split the work 
and revenues equally. Essentially, each firm sup
plied the following equipment: 
Ericsson 
Large-capacity local 

exchanges
Rural container exchangesAll-tandem trunk and 

international exchanges 
Equipment to upgrade 

existing crossbar 
exchanges 

All telephone instruments, 
coin bexes, and mobile 
telephones 

Some local cable 
All network equipment 

Philipr-
Small and medium exchanges 
Container exchanges
PCM multiplex equipment''runk cables and most local 

cables 

Building designs 
Subscriber rural radio 



Bell Canada's role involved a 5-year operations, 
maintenance, and training function. Given its $1 
billion segment of the job, Bell Canada was to 
establish and control Saudi Telephone under the 
auspices of the Saudi PTT. Its uther functions in-
eluded installing and maintaining subscriber lines, 
indicating new network installation priorities, 
assisting in the test and acceptance procedures, 
training, subscriber billing, deve'oping phone 
directories, and building construction. 

The consortium drew on 200 subcontractors to 
supply equipment and services. Principal among 
them was Dong Ah Company (South Korea), 
whose functions were to construct, install, and pro-
vide initial maintenance for the outside plant and 
buildings. Norconsult and A. D. Little provided 
consulting services, 

The contract was based on a pre-engineering 
study conducted by A. D. Little in 1974-75. Its re-
port recommended that the Saudis update existing 
crossbar exchanges wid digital equipment, ex-
pand the phone network, and increase the number 
of main phone stations by 476,000 digital lines, 

Aftei- the initial contract was signed, Philips and 
Ericsson formed a Saudi joint venture to manage 
the supply,and installation of equipment and coor-
dination of other subcontractors. One of the first 
tasks was to provide living quarters for the em-
ployees. Three fixed-location villages were con-
structed beginning in 1978 near Riyadh, Jeddah, 
and Dammam for 1,500 employees and their fam-
ilies at a cost of S48 million. Compounds for 230 
unmarried employees were also developed in Ri-
yadh and Jeddah. In addition, mobile camps for 
installation engineers in remote areas were estab-
lished. Although the Dutch and Swedish employ
ee population was the largest, 43 other nation-
alities were represented, including many British. 
Dong Ah brought in more than 6,000 Koreans and 
Indonesians. The crew was characterized by a very 
low absentee rate and high contract renewal rate. 

To meet the very' tight schedules, a massive 

logistics effort had to be planned and executed to 
transport equipment to the required sites. Ovw r 
200,000 cubic meters of supplies were shipped 
from Europe by air and sea and then stored inJed-
dah and Dammam until distributed by truck.To 
avda nsitdlayam uxhntil distributey ru35,000
avoid on-site delays, exchanges were pre-assem-

bled in Europe before shipping. A minicomputer 

was also shipped to the consortium's on-site head-
quarters to help plan, project, inventory, and con-
trol the complex production schedule. Detailed 

monthly progress reports were generated in Eng-
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lish and Arabic for discussion with the PTT, con
sultants, and subcontractors. 

Other obstacles also emerged as the project pro
gressed. Local and municipal government officials 
had to give their consent to where the trenches 
were dug and where buildings could be located. 
Only Muslim staff were allowed into the holy cit
ies of Mecca and Medina. Subscriber hookups were 
often delayed because Muslim custom prevented 
telephone technicians from entering homes when 
a male nember of the household was not present. 
Moreover, the two consultants, A.I). Little and 
Norconsult, modified priorities over the course of 
the contract, given new developments in technol
ogy. Their recommendations resulted in the use of 
fiber optic technology in Riyadh. At the same 
time, the project team had a goal of keeping the 
systems within the operational capabilities of 
Saudi personnel, despite the advanced technology 
that was employed. 

Training occurs in Europe, Canada, and on-site. 
While few trainees have any technical background, 
they undergo an intensive program that covers the 
outside plant and the inside plant (operations, sys
tem maintenance, and technician levels). Trainees 
get 2-3 months of field experience between course 
segments. There has been some difficulty in find
ing sufficient numbers of trainees; highly qualified 
engineers are often attracted to private companies. 
There has also been a high dropout rate. 

So far, the system has experienced minimal 
downtime and is highly responsive in providing 
customer services. There is also a high usage rate 
among new subscribers, helped along by low phone 
rental charges and low rates for calls. 

Intra-Kingdom Microwave Program2 

Western Electric International Inc. (now a part 
of AT&T International) was awarded this $408 
million project in June 1977 by the Saudi PTT, 
based on a tender released in September 1976. Thejoenaedhengerifuisnistl

job entailed the engineering, furnishing, installa
tion, operation, and maintenance functions for 12 
months, and the training of local personnel for a 
6,200-mile, 46-route, 300-site microwave commu
nications project. The system was b.,'t to provide

long-distance telephone circuits, as well as
telex, television, and data transmission channels. 

In addition, a 405-phone emergency roadside sys

'K. Jackson, "Linking up with the Future," Telephony, Aug. 27, 1979; 
Saudi Arabia Yearbook 1980-81; MiddleEast Economic Digest, August 
1978, Jan. 23, 1981, Oct. ., 1979, January 1981, Aug. 27, 1982; Elec
tronics News, Sept. 6.1982; Intel.Trade Apr. 15, 1979. 
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tern was designed and installed, as well as 10 main-tenance centers and two surveillance centers todetect faults in the system. The system was inte-grated into the national long-distance network,This project was actually begun by the Italianfirm, SIRTI, which provided microwave links be-tween Jeddah, Taif, Riyadh and Dammam. Nor-consult of Norway, Swedetel of Sweden, andPreece, Cardew, and Rider of Great Britein wereconsultants to the Saudi PTT on this pruject forthe SIRTI and Western Electric phases.
Western Electric, as prime contractor, 
was re-spomiible for overall orchestration of the project.It supplied the multiplex equipment. Rockwell-Col-lins Systems International, Inc., of Dallas, ,vas amajor subccntractor (with a contract worth morethan $100 million), supplying the radio relay equip-ment and supervising field testing. Anixte- Corn-munications Systems constructed over 687 shel-ter modules; Charles Payne and Company helpeddesign and engineer the shelter building; ShafatGmbH supplied the AC generators and Harmer& Simmons Ltd. provided the DC generators,Other subcontractors were used to supply towers,antennas, and in-country construct ion and supportservices. 

The project team faced several difficult prob-lems from the outset: 
" Tight schedule: The first eight routes werepromised to be cut into the national system

within 16 months, with the rest of the systemcompleted in phases by 30 months (December1979). Some estimates suggest that given theextensiveness of the work, it would normallytake at least twice as long to complete a proj-ect this size. 
" Equipment protection: Techniques had to bedeveloped to protect the sensitive equipment

against a harsh environment.
" Transportation and installation: Problems 

arose in transporting the equipment and in-
stalling it in a country with limited facilities 
and limited trained technical help.In order to meet the tight schedule, WesternElectric immediately commenced production of the 

multiplex equipment. Living quarters and officeswere constructed immediately in several locations.Sites for the microwave stations were inspected.An assembly and equipment testing facility wasestablished in Atlanta. To avoid on-site problems,it was decided to assemble the system components
in a modular fashion in the United States and im-pleraent needed changes in the United States before shipment. In line with this decision, the equip-
ment was preinstalled in shelters. 

Project requirements and environmental conditions necessitated modification of some equipmentdesign. The radio relay and multiplex equipmentat each site had to operate unattended for 4months at a stretch, with high reliability and minimal maintenance. There was also a need to designand produce transportable, stand-alone, and selfpowered buildings with an air-handling systemthat provided air conditioning and dust filtration.Bell Laboratories was commissioned to modifyWestern Electric multiplex designs developed forthe U.S. market so that they would meet international standards. A building was developed to shelter site equipment to withstand desert and mountainous conditions, salty sea air, high and lowtemperatures, and possible earthquake tremors.Bell Labs, along with Payne, designed a lightweight, strong, and insulated shelter that doubled as a shipping container for the equipment. Theseunits were developed in a modular fashion to allowthem to be fit together in different patterns tomeet the particular specifications of each site. Themodular design was also efficient for preassembly,
with power generators being shipped directly toSaudi Arabia from their European suppliers.

Western Electiic provided training on the microwave network in system management and technical operation. This was conducted at the same timethe system was being designed and installed. Although Western Electric maintained the systemfor the first 12 months after completion, Sartelco,a joint Saudi-Italian venture, won the subsequent$75 million maintenance contract. It will use 120Italian and 180 other technicians on its staff, sev.eral presumably being Saudi nationals.
The Saudi PTT in August 1982 awarded AT&TInternational a $377.5 million contract to expandthe microwave network and supply 150 new towers. This will double the existing telephone capacity to 70,000 voice frequency channels and expand
and strengthen the network's radio 
 and TV 

channels. 

EGYPTIAN PROJECT
DESCRIPTIONS 

Telecommunications Modernizations
The modernization of telecommunications inEgypt was awarded to a European consortiumconsisting of Siemens (West Germany), Thomson-CSF (France), and Siemens Austria in September1979. No formal request for tenders was ever 

'Middle EastEcononc Digest, April 1979, Sept. 21, 1979, January
1981, Oct. 15, 1982, Oct. 24, 1980; Frith, Kirk, and Spinks, 1980. 



issued. However, following the completion of the 
20-year master plan by Continental Telephone In-
ternational (U.S.) in 1978, several firms made 
presentations to the Egyptian PTT describing how 
they would implement it. 

Major competitors included an American con-
sortium consisting of Continental Telephone In-
ternational, AT&T, and GTE. Ericsson, ITT, and 
Philips were also serious contenders. The most im-
portant factor in the Egyptian award decision was 
financing. Egypt was looking for 75 percent of 
total financing from the supplier countries and the 
remainder from financial institutions. The Euro-
pean consortium was the only bidder that could 
provide this type of package. Soft 15-year loans 
with 5 percent interest and a 5-year grace period 
were offered by the three supplier countries in the 
consortium. Moreover, supplies and export credits 
were made available by France and West 
Germany. 

The winning team used other marketing strate-
gies as well in its successful bid. While the mas-
ter plan identified a $2,400 million expenditure in 
the first 5 years of implementation, the consortium 
estimated the cost to be only $1,800 million. The 
consortium also benefited from the intervention 
of Austrian Chancellor Bruno Kreisky, who, as a 
long-time friend of President Anwar Sadat, sent 
a personal emissary to Egypt to promise addition-
al German and Austrian investments in Egyptian 
industrialization. Siemens Austria promised to fi
nance the renovation of Egypt's railway signaling 
network and its rolling stock. Siemens promised 
to finance a feasibility study along with Krupp of 

West Germany on Egypt's coal resources. In ad-

dition, the two companies offered to establish a 
management consulting firm along with Egyptian 
interests. 

The other bidders also made their interests 
known to Egyptian authorities, although they 
could not match the low-cost, long-term financing 
package of the consortium. The U.S. team sent its 

chairmen and presidents to meet with President 
Sadat and present its proposals. European bidders 
held that the U.S. team attempted to tie the sale 

to possible U.S. military exports to Egypt and 
tried to prevent open tendering. Using a less ag-
gressive, but persuasive strategy, CIT-Alcatel 
(France), which was already under contract to in-
stall digital electronic switching systems in Egypt, 
received permission from the French PTT to in-
stall equipment originally earmarked for domes-
tic use in order to meet contractual deadlines. 

Although the contract was awarded in Septem
ber 1979, work startup was delayed for over 3 
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years, until October 1982. This delay resulted from 
details in the agreement that still needed to be 
finalized. Siemens agreed to a memorandum of 
understanding concerning the prices for equip
ment (which could be no more than 15 percent 
higher than U.S. equipment provided under the 
AID package) and the use of local contractors for 
civil works (laying cable and installing ducts). 
Thomson agreed to a similar memorandum on 
prices, engineers' salaries, and training of Egyp
tian technical personnel. The contract and mem
oranda then had to be ratified by the Egyptian 
parliament. 

The scope of this 5-year project includes: 1) in
stallation of 500,000 new phone lines and renova
tion of 350,000 existing lines, losing 100,000 ex
isting antiquated lines in the process; 2) supply of 
analog switching systems; 3) provision of coaxial 
cables in Lower Egypt and microwave systems for 
Upper and Lower Egypt linked to Cairo; 4) estab
lishment of repair centers; 5) provision of 3 years' 
supply of spare parts; and 6) training of Egyptians 
to enable handing over of operations within 3 
years. 

The Continental Telephone master plan pro
jected that additional telecommunications proj
ects through the year 2000 could amount to over 
$17 billion. The European consortium would ap
pear to be in the most advantageous position to 
win much of this additional business. 

Technical and Managerial Services4 

Following the submission of Continental Tele
phone's master plan for Egypt's telecommunica
tions system in 1978, the company put in a bid, 
along with AT&T and GTE, to implement the first 
5 years of the plan. It lost to the Siemens consor
tium. In May 1980, a contract was awarded to 

Continental Page Consultants (a subsidiary of 
Continental Telephone) and Arthur D. Little Inter
national fcr $20.5 million to supply managerial and 
technical advisory services. Of the total, $17.4 mil
lion was provided by USAID. Consulting work is 
expected to continue through 1985. 

The work is equally divided between the two 
firms. A. D. Little is focusing on improvements in 
planning, management, operations, and training. 
Specifically, the company will design and develop 
managerial, financial and data systems. Continen
tal is providing more of the technical, plant-related 
work-rehabilitating existing equipment, design
ing and installing four electronic exchanges and 

'Telcphony, June 16, 'voo. Communicator,summer 1981. 
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three outside plant systems in Cairo and three elec-
tronic exchanges and outside junction cables in
Alexandria, and training Egyptian personnel in
operations and maintenance. The team will award
hardware contracts to U.S. firms. 

In teffot,tainngontientl i atempingIn the training effort, Continental is attempting 
to transfer not only specific knowledge on installation and repair, but also broader technical concepts 
on the operation of telecommunications networks. 
On-the-job training is implemented along with ex-
tensive formal classroom training. Owing to lan-guage barriers, Continental trains Egyptianstructors who then teach the craft employees in-

ALGERIAN PROJECT DESCRIPTION 

TelecommunicatLions Project' 

This project was awarded in 1974 to a U.S. firm 
following a competition involving about 12 com-
panics; the Uited States and Japanese firms were
the front runners. The apparent critical factors in 
winning the contract included: 1) a desire by the
Algerian PTT to loosen its dependence on the
Frei:ch: 2) a desire for reliable U.S. technology,
and, most importantly, 3) price. The American firm 
offered the lowest bid. 

P'roject specifications in the tender were writtenby another American firm that had conducted a 1-
year pre-engineering study prior to the award. This
firm continued to provide consulting assistance to 
the Algerian P'T for 4 to 5 years into the contract,

The contract had open financing, which resulted 
in payment delays of 2 to 3 years. No irrevocableletter of credit was issued by the PTT to ensure 
payment. Apparently, Algerian ministries will not
issue such letters to foreign contractors, but some 

national companies will. As a result, large amounts 

of investment capital were put at risk by the 

company. 


The project staff consisted of 42 employees at

its peak, mostly American and British technicians, 

with nationals 
 hired for clerical assistance. No 

PTT personnel participated in the project with the
contractor's staff; it was handled as a turnkey 
operation. The work involved installation of equipment, sometimes in remote sites. No major modi-
fications to the equipment were required, although
additional engineering costs were entailed to dealwihpcilventilation and sand filtration sys-
with special vsidiary 

'his description is atsed on interviews held in l)cember 1982 with a program manager at a large U.S. telecommunications manufacturerthat has done business in Algeria. Details of the technology itself have 
be( n omitted to retain anonymity, 

tems that were necessitated by local conditions. 
In some locations where the equipment was in
stalled, climatic and terrain problems resulted in
difficulties with the dual diesel generators.

For 3 years after installation, the firm was under 
and train nationals. Formal training of about 40contract to operate and maintain the equipment 

Algerians took place in the United States and Al
geria, with on-the-job training for 3 years side-by
side with American and British technicians. The 
training was provided in French or with translators. Most trainees had some form of engineeringdegree, but their formal education and practicalexperience varied widely. Most visible to the train

ers was the apparent lack of motivation by manynationals in the program. While some equipment 
sites were well maintained with low downtime records, ethers were in poor shape. 

The U.S. Government played no role in aiding
the company to obtain the original procurement.
During the course of the project, the program man
ager as well as other American businessmen had 
regular meetings with the U.S. ambassador to dis
cuss problems encountered in conducting business 
in Algeria. Common difficulties included local tax
ation, contractual problems leading to nonpay

ment, and problems in getting contractor propertyout of the country after the project was completed.Although the ambassador listened, the business
men felt that no action was ever taken by the U.S.
Government to remedy these problems or to bring
them to the attention of the Algerians on a gov
eminent-to-government level. 

The last Americais involved in the project fin
ished their tasks aid left Algeria in 1980. Since 
then, the Algerian PTT has issued a tender to pur
chase more of the same type of equipment. While 
the American company thet provided the original
systems is in a dominant position relative to for
eign competitors, it has decided not to bid because
 
of the investment risks and financial losses it ex
perienced during its initial contract.
 

IRANIAN PROJECT DESCRIPTION 

Telecommunications Training 
Programe 

American Bell International Inc. (AB II), a sub
of AT&T, began work in Iran in 1975 to 

evaluate existing telecommunications facilities 

'intrview with suppier representative, held in December 1982; Tele
communications, August 1979. 



and to identify future requirements. This work was 

initially conducted under contract to the U.S. Air 

Force, which was a consultant to the Iranian gov-
ernment. A year later, a master plan for telecom-
munications service was completed and AB11 was 
awarded a new contract to help implement the 10-
year plan. Chief among ABII's tasks was techni-
cal consulting, integrating and supervising other 
contractors, and training Iranian managers, engi-
neers and technicians in the efficient operation and 
maintenance of the evolving network. ABII re-
ported to the managing director of the Iranian 
PTT. 

a 
staff of six people. By 1979, before the overthrow 
of the Shah, the effort included 29 ABII trainers 
aiJ.over 100 Iranian trainers. Most of the train-
ing took place in Teheran and several field loca-
tions, although some initial formal instruction was 

By mid-1977, the training effort began with 

conducted at AT&T facilities in the United States. 
Traiingwascondcte inFari byIraianin-

Training was conducted in Farsi by Iranian in-

structors and translators. However, highly tech-

nical hardware courses and management courses 
were taught in English. 

Iran's stated goal was to establish self-suffi-

ciency in training within 10 years. With this in 

mind, joint training policy committees were 

formed so that Iranian management would feel a 

sense of ownership in the contractor's training pro-

gram. An Iranian training organization was estab
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lished and courses wcre developed in coordination 
with AflIl. 

Hardware training dealing with maintenance 
and repair was develcped by several equipment 
manufacturers. Successful graduates were then to 
train other employees in the field. This instruction 
proved to be effective in that it was practical and 

involved hands-on experiences. Courses included: 
1) telephone maintenance procedures, 2) telephone 
cable fault locating, 3) management training, 4) 
record keeping for outside plant facilities, 5) cable 
laying, 6) outside )lntengineering, and 7) sources 
of supply. 

Other conceptual and management courses 
tended to be more difficult for the Iranians to 
grasp. The management skills courses proved to 
be too culture-bound and alien to many Iranians. 
The PTT also gave higher priority to the techni

cal courses, giving management and administra
r ng maagent and a stra
tive courses -econd place. Concepts such as team 
problem-solving skills, which are common in the 

West, were difficult for the Iranian trainees to ac

cept and implement. Dropout rates in some of 
these courses reached 50 percent. In retrospect, 

some of the AB II trainers felt that these concepts 

should have been introduced more slowly, and a 

more extensive cultural orientation should have 

been given to Americans before they were sent to 

Iran. 
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CHAPTER 7 

Technology Transfers in Commercial 
Aircraft Support Systems 

INTRODUCTION 
The Middle East has been one bright spot 

in the generally depressed worldwide commer-
cial airline industry in recent years. Sales to 
the region of large commercial aircraft and 
relatcd services required to support airline 
operations grew dramatically in the 1970's and 
have continued into the 1980's, despite the re-
cent depressed condition of world air transport(ueThsows10thinceasd ol rve-

huesand to the increased transport needs of 
the Middle East during their decade of dra-
marie business expansion. The airlines of the

nitcbsns xasonh ilnso h 
Middle East have the newest fleets in the 
world, with the average age of jet and espe-
cially nonjet aircraft considerably lower thanarcrft 
the world average.' The number of passengers 
carried by Saudia alone increased from 1.3 mil-
lion in 1974 to 10 million in 1982. From 1980 
to 1981, Kuwait Airways ranked second in the 
world in growth rate of scheduled revenue 
tonne-kilometers performed According to In-

cialy onjtonsderblylowr tan 

ternational Civil Aviation Organization 

(ICAO) statistics, scheduled air passenger
traffic in the Middle East region will increase 
by 10 percent annually up to 1992. This rep-
resents the most dynamic growth pattern of 
any region in the world.' 

While the Middle Eastern countries may 
have the financial resources necessary to pur-
chase aircraft, operations and maintenance re-

'The average age of nonjet aircraft in the Middle Flast is 5.0 
years, compared to 13.7 years for such aircraft worldwide. For 
jet aircraft, the number is 8.2 years, and the world average 9.5 
years.

1'he sum of the products obtained by multiplying the num-
ber of tonnes II tonne - 1,000 kg) of revenue load carried by 
the flight distances measured in kilometers, is the number of 
revenue tonne-kilometer performed. Separate calculations are 
made for passengers (including batgage, freight (including ex-
press), and mail. 

Tobert Bailey, "Boeing Strikes Back," Middle East Econom-
ic Digest, Feb. 3 1984, p. 35. 

quire substantial ongoing efforts. Whether 
commercial airlines are mere symbols of na
tional prestige or important components of 
economic and technological development de
pends on the extent of technology transfer, 
particularly in aircraft support systems. 

Commercial aircraft support systems cover 

a wide range of capabilities which include: 1) 
airport design, construction, and manage
ment; 2) basic airplane ground support includ
ing fueling and loading/unloading of passengers, baggage, and freight; 3) routine 

maintenance/inspection of aircraft; 4) major 
aircraft (airframe and powerplant) overhaul;5) passenger reservation and cargo routing
5passenger rationand ori 
operations; 6) air traffic control flight opera
tions; and 7) in-flight operations including 
plotinghand aavionics controlcommunications. 
Each of these areas requires specialized equip
ment, which entails training in its use and con
tinued maintenance. The emphasis in thischapter is on large commercial (mostly inter
national) operations although the discussion
touches smaller civil aircraft, and civil helicop
ters. Aircraft sales to the region are covered, 
particularly as they relate to technical serv
ices, training, and spare parts availability and 

to U.S. policy issues such as official financing 
and export controls. Military aircraft sales and 
servicing are explicitly excluded, but the anal
ysis does clarify the limited utility of commer
cial aircraft and related services for military 
uses. 

Compared to other technologies covered in 
this study, technology absorption has been ex
tensive in the commercial aircraft support sec

tor. Operating statistics of these airlines (in
cluding safety) are comparable to those of
major international airlines. This chapter ana
myzes teraon forl his c ate ce. 
lyzes the reasons for this comparative success. 
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The analysis makes it clear, however, that 
while indigenous personnel in the Middle East 
are increasingly operating commercial aircraft 
support systems, some airlines may never be-
come fully staffed by nationals. 

The United States is an acknowledged leader 
in avionics and aircraft engines, but adequate
substitutes are increasingly available from 
other supplier countries. U.S. aircraft sales in
the Middle East region, important to sales of 
auxiliary equipment and services, have been
negatively affected by U.S. foreign policy con-
trols on exports. The European Airbus consor-
tium' on the other hand has expanded sales
in the region, and, to prevent future loss of 
sales, has even considered rerertifying the Air-
bus with British Rolls-Royce engines instead 
of its present U.S. origin Pratt and Whitney 
or G.E. engines in order to avoid possible de-
lays arising from U.S. export licensing proce-
dures. Some U.S. observers feel that U.S. com-
panies are also disadvantaged by subsidies 
which the Airbus receives from its European
partners, and by a comparative lack of high-
level diplomatic support. This view, however,
is not shared by the Europeans who feel that 
U.S. aircraft sales are subsidized by U.S. Ex-
port-Import Bank and indirectly by NASA re-
search programs. 

All Middle Eastern countries under study
have national airlines, but few turn a profit.
Some, such as Saudia, are presently heavily
subsidized. In contrast, Gulf Air, a consortium 
of several Middle East countries,' has been 

'Members am Aerospatiale of France (37.9 percent ownership), 
Deutsche Airbus of Germany (37.9 percent), British Aerospace
(20 percent), and Construcciones Aeronautics of Spain (CASA)(4.2 percent). 

'Bahrain, Qatar, Oman, and the UAE. 

profitable even during the recent recession 
period, despite its tragic crash in 1983.6 

This chapter analyzes commercial aircraft 
support systems technology transfer to the 
Middle East. First, requirements for commer
cial aircraft support are identified and their 
status is surveyed in the six countries under 
study. The technologies include a broad spec
trum of application and complexity, but tend 
to be well established and governed by inter
national norms. Recipient perspectives are
then reviewed, focusing on development plans
in this technology sector and their absorption
of the technologies. Most of the countries 
under study have placed great emphasis on 
transportation needs, particularly civil air 
transport (passenger and freight) require
ments. Plans include construction of new air
ports, expansion of existing airports so that
they can accept larger aircraft and internation
al traffic, and increased personnel training fa
cilities. Experiences with technology absorp
tion have varied, but capabilities have been
improved at a rapid rate over the past 10 
years, particularly in in-flight operations and 
passenger reservation and cargo routing. Al
though aircraft routine maintenance and ma
jor overhaul work is increasingly performed
by the airlines themselves, many of the work
ers are expatriates and, in Saudi Arabia and 
Kuwait, will probably remain so for some time. 
The chapter also analyzes competition among
suppliers. Likely short- and long-term develop
ments for the recipient nations and for the suppliers are then described, and finally implica

tions for U.S. policy are given. One important
issue addressed is the role of U.S. export controls in affecting competition among suppliers. 

6The Gulf Air crash of a Boeing 737 near Abu Dhabi on Sept.
23, 1983, with a loss of 111 lives is still being investigated. 



Ch. 7-Technology Transfers in Commercial Aircraft Support Systems @249 

COMMERCIAL AIRCRAFT SUPPORT SYSTEMS 
IN THE MIDDLE EAST 

COMMERCIAL AIRCRAFT 
SUPPORT SYSTEMS 

Commercial air transportation systems con-
sist of two interdependent components: first, 
airline operations (including maintenance and 
operation of aircraft); second, airport and avia
tion support services (e.g., air traffic control) 
provided by an outside agency, usually gov-
ernmental. In both, equipment ranges from 
the simple to the very sophisticated. 

Labor and capital requirements differ be-
tween the two components of the air transpor-
tation system. The operation of aircraft is 
highly capital intensive, with small flight 
crews operating very expensive equipment to 
serve large numbers of customers. Ground 
operations, by contrast, are far more labor in-
tensive since they use less expensive equip-
ment but employ large labor forces to sei vice 
and turn around aircraft in the shortest time 
possible.7 

The occupational structure of air transport 
is consequently very diversified. Airline per-
sonnel range from low skill level (clerks, bag-
gage handlers) to very high skill level (mana
gers, pilots, mechanics, air traffic controllers). 
Air transport requires labor mainly in the cler-
ical, professional, craft, and service categories, 
One key occupational group is present in each 
category- namely, ticket agents, pilots, me-
chanics, and flight attendants. Each occupa
tional group has its own very specialized train-
ing requirements. 8 

'According to the U.S. Civil Aeronautics Board, flying oper-
ations made up 39 percent of the expenses of the U.S. airline 
industry in 1980. Expenses for other subsectors included (in 
percent): maintenance-10.8; passenger service-9.4; aircraft 
and traffic servicing-16.4; general and administrative-3.9; 
promotion and sales-12.1; and depreciation, amortization, 
other-8.4. See U.S. Civil Aeronautics Board, Air CarrierFi-
nancial Statistics,March 1980. 

'In the United States, the occupational breakdown for the 
air transport industry includes: professional and technical, 19 
percent (including pilots); clerical, 30 percent; craft workers, 20 
percent (including aircraft mechanics); service workers, 14 per-
cent; laborers, 4 percent; managers, 6 percent; operatives, 6 per-
cent; and sales, 1 percent. U.S. Bureau of Labor Statistics, 
Washington, D.C., 1981. 

The operations of airlines also depend on the 
aircraft manufacturing industry. While none 
of the Middle Eastern countries under study
have civil aircraft manufacturing facilities, 
Egypt is presently manufacturing military air
craft of U.S. design.9 

The high costs of purchasing and operating
modern aircraft are dominant factors in the 
financial positions of airlines; in the United 
States, direct flying operations, maintenance 
of aircraft, and depreciation m ake up over half
the total expense of airlines. A new McDon
nell Douglas DC-10 in 1980 cost about $60 mil
lion,10 and the ratio of the capital value of flight 
equipment to ground equipment owned by 
U.S. airlines was more than 4:1 in 1980. 

These high aircraft costs affect labor re
quirements in two ways: first, flight opera
tions themselves are very capital-intensive. 
With a trend towards larger aircraft in the 
1960's and 1970's, there has been a tendency 
to use smaller flight crews serving larger num
bers of passengers. Second, the high cost of 
aircraft on the ground puts a premium on rap
id turnaround so as to keep the aircraft flying. 

Labor represents the single largest cost item 
for airlines worldwide, with nearly 10 percent 
of the work force being cockpit crew.II In the 
airline industry, labor is highly skilled and 
must assume a high degree of responsibility. 

'Mark Lambert, "Egypt Rebuilds Its Aircraft Industry," In
toravia-AerospaceReviews, February, 1984, pp. 157-60. 

"'Aircraftprices vary conaiderably, depending on plane con
figuration and customer needs for training and spare parts. For 
example, a Boeing 747 in 1984 reportedly ranged in price from 
$77 million to $84 million (747-SP) to $91 million to $106 mil
lion (747-300 extended). 

"Labor and fuel are the two largest cost categories in the in
dustry worldwide. See William E. O'Connor, An Introduction 
to AirlineEconomics (New York: Praeger, 1982). Cost per gallon 
of jet fuel for U.S. air carriers increased from 12.7/gal. in 1973 
to 57.8!gal. in 1979 to 104/gal. in 1981, and dropped slightly 
to 98.1/gal. in 1982. Cost of fuel as percent of cash operating 
expenses moved from 12.2 percent in 1973 to 28.1 percent in 
1982. Aerospace Industries Association of America, Inc., Aer
ospace Facts and Figures-1983/84,Washington, D.C., July 
1983, p. 86. Cost of fuel for airlines in the Middle East depends 
on refining capabilities and subsidies of the individual countries. 
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Major Components of Commercial Air Transportation Systems 
A. Airline Operations 

1.Aircraft operations (usually called "fly-
ing operations"): the actual flying of 
aircraft from one point to another. Con-
sumes fuel and employs a flight crew 
(consisting of cockpit crew and cabin 
crew. 

2. Maintenance: periodic maintenance of
aircraft while out ofservice. Uses spare
parts and maintenance facilities and 
employs aircraft mechanics and related
personnel. 

3. Aircraft and traffic servicing: servicing
aircraft during operations, securing air-
craft at arrival and departure, loading
and unloading cargo. Employs trained 
personnel such as baggage handlers,
tug drivers used to move the aircraft 
on the ground, and aircraft service per-
sonnel. 

4. Passenger service: ticketing, informa-
tion, passenger facilities at airports,
food served to passengers in flight, and
related services. Uses airport facilities 
and supplies and employs service per-
sonnel and support personnel such as
food preparer (the latter often em-
ployed by an outside vendor rather 
than the airline),

5. Administration: general management,
accounting, and related business func-
tions. Employs management personnel
and office support staff. 

6. Promotion and sales: advertising, pub-
licity, travel agent commissions, and
other promotional activities. Employs
public relations/advertising staff and 
support personnel. 

B. Airport Operations 

7. Airport facilities: construction, mainte-
nance, and operations of airport facili-
ties. Employs primarily service person-

nel, management and support staff. 
Construction of a new airport requires
major commitment of design/planning
and construction labor. Within airport
operations are included many stbsidi
ary businesses and concessions intiud
ing restaurants, duty-free shops, and 
book stores. 

8. Food service: provision of food for pas
sengers and other customers, both in 
the airport and in iLght (the latter be
ing included above under "passenger
service"). Employs food preparation
and service personnel.

9. Hotel service: airports generally spawn 
a local hotel industry, both on the air
port grounds uid in the surrounding 
area. Hotels serve both passengers and 
airline personnel, and may also be con
ference centers. 

10. Fuel service: provision of fuel for air
craft. This involves pipelhie and stor
age facilities, management of the fuel 
system, and actual fueling of aircraft 
(the latter included under "aircraft 
servicing" above).

11. Ground transport: transportation of
people and goods to and from the air
port is a major hspect of airport opera
tions. Personnel include taxi and bus 
drivers, rapid transit personnel, and 
support staff. 

12. Air traffic control generally handled by
a governmental aviation authority and 
consisting of three sectors-control of 
movement of aircraft taxiing on the
ground (ground control), control of
takeoffs and landings (tower), and con
trol of aircraft movement while in the
air between rirports (air traffic control).Requies very highly trained professional staff, operating sophisticated
equipment (radar, computers, commu
nications equipment). 
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During recent years, the Middle East/Far 
East route with a load factor of 65 percent has 
experienced the highest passenger growth (22 
t)ercent) of all I ATA (International Air Trans
port Association) route areas worldwide.-' The 
Europe/Middle East routes remained at 1981 
levels, however. Saudia ranked 17th in sched
uled tonne-kilolneters performed in 1982 of all 
121 IATA meml)ers and had a 22.8 percent 
growth rate from 1981 to 1982. Kuwait Air-
Ways hadia 20 percent,growth rate in tonne
kilometers from 1981 to 1982. Saudia ranked 
15th among the 121 IATA members in -,ched

w avel',' (ohad rw 1982 WasL61.2 pvtrc .t,(hacl ,lI(twidlin 
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uled passenger-kilometers"s in 1982 with
12,277 million.1Saudia now ranks among the 
major international carriers, as shown in table 
62. According to IATA and ICAO data, oper-
ating statistics for these six airlines in the 
Middle East such as revenue passenger load 
factor, average daily aircraft utilization, and 
safety are comparable in most cases to those 
of other national flag carriers operating inter-
nationally. Also shown in table 62 is the fact 
that these airlines increased operations dur-
ing 1982 while several airlines from other re
gions of the world experienced decreased oper-
ations. 

As another indication of the relative size of 
the airlines, table 63 gives employee totals for 
several airlines in 1982. Saudia airlines is by 
far the largest air carrier of the six study coun-
tries with total personnel numbering close to pathat ofnTA or Japan Air Lines. The num-
ber of in-flight personnel of Saudia, however, 
is much lower than that of the non-Middle 
Eastern airlines listed. Iraqi Airways, with 
4,863 total pe. sonnel, is the smallest airlineinclded n tetaulatonupgrading

included in the tabulation, 


Table 64 includes airport traffic statisticsfor representative airports in the Middle East 
and the United States. Although not all inter-

national airports existing in these countries 
are listed in the table, relative traffic volumes 
can be noted. Bahrain, Qatar, and the United 
Arab Emirates (UAE) are included in the list 
since they carry significant air traffic in the 
region. Major international and domestic air-
ports in the Middle East are shown in map 5. 

Descriptions of the airlines of the six coun-
tries under study are given in more detail be-
low. As a reference, relative sizes of several 
of the commercial airline fleets in the Middle 
East are given in table 65. 

"Scheduled pas,_ nger-kilometers is the sum of the products
obtained by multiplying the number of passenger seats sched
uled by flight distances measured in kilometers."] nternational Air Transport Association, World Air Trans-
port Statistics, No. 27, 1982. 

Saudi Arabia 
Saudia, the national airline, has the great

est number of route miles of all national air
lines covered in this study and has surpassed
the beleaguered Middle East Airlines of Leb
the baud Midleet iines of Le
anon. Saudia has a fleet which includes 12 Boe
ing 747s, 17 Lockheed TiStar L-1011s, 9 Boe
ing 707s, 20 Boeing 737s, and 11 smaller 
planes. Saudia ordered 11 Airbus A300's to 
be delivered during May through September 

TWA and Saudi Arabia have been associ
ated in civil aviation since 1945 when Presi
dent RoosevelL gave a DC-3 to Saudi Arabia's 
King Saud. The first contract was signed in 
1946 between TWA and Saudi Arabia with 
subsequent ones through 1984. TWA partici-' 
pated extensively in the management and
operations of the airline in the early period, butsince 1.979 its involvement has decreased 
markedly. With the new 1984 contract, the 
Saudis have taken over management of theaiis A taes oram of t he 
airline. A successful program of training andof facilities and personnel led to
gradual "Saudization" of the work force even 

while the company was expanding at a fasterrate than any other national airline in the 
world. During the 1970's, Saudia had neither 

sufficient fleet nor personnel and facilities to 
accomplish the task of moving foreign work
ers in and out of the country. The main air
ports at Jeddah, and Riyadh especially, used 
aged facilities designed for the DC-6 era. Tem
porary airport buildings were rushed to com
pletion within 18 months and by late 1976 the 
airline began to lease aircraft and integratethem into operations on a temporary basis.
 
Some leased aircraft, mostly Boeing 747s and
 
Douglas DC-8s, still 
are being used, usually
 
during the annual Haj pilgrimage."6
 

Saudi Arabia is continuir', its large-scale air

port expansion projects which include both in
ternational and domestic airports. Eleven 
domestic airports will be upgraded to handle in
creased passenger traffic at a cost of approx

vfhe Haj is the pilgrimage of Muslims from all over the world 
to Mecca, located in Saudi Arabia. 



Table 62.-Operating and Performance Statistics of Selected Airlines for 1982 

Passengers Tonne-kms performed Available tonne.kms Load factor 
Country Airline 000s ± change Millions ± change Millions ± change Passenger Weight 
Saudi Arabia Saudia ............... 10,060 41.9% 1,478 22.8% 3,047 12.4% 64.2% 48.5%
Kuwait Kuwait Airways ........ 1,461 16.6 456 19.9 849 6.7 65.7 53.6

Egypt EgyptAir .............. 2,433 9.2 395 14.1 702 2.6 60.3 56.3

A lgeria A ir A lg6rie ............ .................................... Not reported ....................................
 
Iran Iran Air ............... 2,009 30.5 215 15.7 352 22.0 67.3 
 61.6
Iraq Iraqi Airways .......... 481 5.2 187 12.7 388 20.3 59.3 48.2
 
United States TWA ................. 17,854 -1.6 4,429 -1.5 8,149 -2.1 63.9 54.3

United States Eastern Airlines ....... 35,500 -1.4 4,334 -1.0 8,014 -2.5 57.7 54.1

United Kingdom British Airways ........ 14,838 -3.1 4,310 -6.4 6,827 -6.9 67.4 63.1

France Air France ............ 11,584 0.2 4,218 1.8 6,765 3.8 64.1 62.3

Federal Republic of Germany Lufthansa ............ 12,775 -1.5 3,746 4.4 6,317 8.5 59.6 59.3

Japan Japan Airlines ......... 1 3,329 -4.4 4,993 3.2 8,125 -4.6 62.5 61.4 0
 

Totala ............................................ 384,610 -0.9% 87,529 0.4% 152,901 -0.3% 62.0% 57.2% 
Note: ± is percent change from previous year data. " aTotal industry value for IATA Members In 1982 based on approximately 121 IATA member airlines. 

SOURCE: International Air Transport Association, World Air Transport Statistics, No. 27, 1q82. 1b 

Table 63.-Employee Totals for Representative Airlines, 1982 

Total 

Other Maintenance Ticketing Traffic- change
Pilots and cockpit Cabin and overhaul and sales handling All other over

Country Airline copilots personnel attendants personnel personnel personnel personnel Number 1981 
Saudi Arabia Saudia.......... 670 216 2,671 4,014 2,626 5,437 8,096 23,730 5.7% i
Kuwait Kuwait Airways .. 174 76 487 1,608 1,139 734 2,113 6,531 4.9
Egypt EgyptAir ........ 251 81 633 1,981 - - 6,537 10,731 4.2 l
Algeria Air Alg~rie .............................................. Not reported ..................................... 
Iran Iran Air ......... 193 81 721 1,378 882 2,253 4,027 9,535 -2.7
Iraq Iraqi Airways .... 136 120 330 1,958 390 478 1,451 4,863 4.3 -
United States TWA ............ 1,802 971 4,905 7,051 3,752 7,739 3,024 29,244 -4.3
United States Eastern Airlines.. 2,839 1,212 5,987 10,228 5,036 10,324 4,325 39,951 -0.7United Kingdom British Airways .. 2,104 447 4,375 9,009 3,376 8,943 9,700 37,954 -15.8 
France Air France ....... 1,320 771 4,239 8,767 - - - 34,537 2.8
Federal Republic of Germany Lufthansa ....... 1,564 562 3,938 8,353 4,361 6,603 5,331 30,712 0.1
Japan Japan Air Lines .. 1,355 646 5,132 4,951 3,575 3,449 2,632 21,740 0.9 
SOURCE- International Air Transport Association, World Air Transport Statistics, No. 27, 1982. 

Cs 

I~t 



Table 64.-Airport Traffic Statistics for Representative Airports (1981 unless otherwise noted) 
State Passengers Freight MailCity Aircraft movements (00o) (000 embarked and disembarked)Airport T (000 of tonnesiCommercial air transpcrt (000 of tonnes)otal International Domestic Total International DomesticJeddaha Total International DomesticSaudi Arabia: Z 

Jeddah International ........... nt875b 7.505 3,499 4.006 47.8 35.0Kuwait c 12.8 NA NA NA
 

Kuwait International ............ 


Kuwait:

27.3 2.376 2.376 0 55.1Cairo 55.1 0 2.2 2.2 0Egypt:


Cairo International ............. 
 51.8 5.239 4.741 498 56.8 56.3 0.5 NAAlgeria: 5. NA NA 
Algiers 

Dar El Beida.................. rrlTeheran 40.1 2,870 32.21,520 1,350Iran: 28.4 3.8 NA NA NA
 
Mehrabad International
Iraq:391 ......... 15.8 
 1,689 283 1,406 39.1 33.7Baghdad 5.4 1.7 1.6 0.13 .541.1.01 

Baghdad International .......... 
 6.3 618 618 0 16.7 16.7 0 0.5 0.5Bahrain 0Bahrain:


Bahrain Internationala 
 38.2 1.588 1,588 0 17.4 17.4Doha 0 1.5 1.5 0Qatar:

Doha International ............. 15.6 662 662 0 16.7 16.7Abu Dhabi 
0 0.5 0.5 0U.A.E.:

Abu Dhabi Internationala ........ 34.7 924 899 25 26.1 NA NA NAUnited States: NA NAWashington, 
D.C. 

Dulles International ............ 
 .29.2 2,133 377 1,755 23.2 11.4 11.5 17.9San Francisco, 2.3 15.7United States: Calif. 
San Francisco International ..... 268.6 19,848 2,170 17,678 317.9 NA NA 105.1 NA NAUnited States: 

Philadelphia International ....... 255.6 9.009 468 8,540 93.3 8.9 84.3 45.9 0.5 45.5NOTE: Totals may not add up due to rounding.a1 980 statistics Complete data not available for the King Abdul Aziz airport, but iater 1981 data imply a rateb 1978 data point. of over 100,000 total commercial air transport movements per year.
CKuwait as a city-state has no domestic air services.
 
NA-not available.
 
SOURCE: International Civil Aviation Organization. Airport Traffic-
 1981, Digest of Statstics No. 287. 1982 



Map 5.-Airports in the Middle East and North Africa 
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Table .- Commercial Airline Fleets in the Middle East in Service as of March 1984 (on order as of March 1984 in parentheses) 

Country BoeingAirline Douglas Lockheed707 727 737 747 757 767 Airbus
DC8 L1011 A300 A310Saudi Arabia A320 a 
Saudia .................
Kuwait ....- 20 12 -
Kuwait Airways .......... 7 4 - 17 (11)


Egypt EgyptAir ................ 6 7 
4 -

-
-

6 b 
(5
 

Algeria (3)cAir Alg~rie .............. (3) 3(5)
Iran 11 13
Iran Air ................. 8
5 10 4 10

Iraq 6 5aIraqi Airways ............
Bahrain, U.A.E., 3 6 3 4
Oman, Qatar Gulf Air .................
Lebanon 9
Middle East Airlines ...... 7e 8
3 


(5 plus 14
Libya Libyan Arab Airlines ...... 4 10

Jordan ALiA .................... 5 6 3 (6) (4)

Syria 5
 
Cyprus Syrianair ................ 3 2
Cyprus Airways .......... 4 


1(2) (4 plus 4
 
Totals(existingand firm 
 ........................
 50 45 59 
 35 0 (3) 6 30 16(20) 4(16) (4)
1
 

The development funds for the Airbus A320 were approved by the consortium in March 1984. 
Cl eased from Overseas National and Ic landair.'ese three Boeing 767 extended rang, versions due to be de~ivered July 1984.dLe,sed from Lufthansa.eMF,, ",eviously had 18 707s (IATA, WAI 3 1982) but 6
fThese may were destroyed and 5 extensively damaged in the Lebanon conflict.
.. -- - :_1 .-"°---n the contract has not been formally abrogated. according to the Middle East Economic Digest, Feb. 3, 1984. p.SOURCE: Taken from Exxon International Co., Air World Survey- 35.Turbine-Engined Fleets of the Worlds' Airlines 1983. Florham Park. N.J., and OTA communications with Boeing Commercial Airplane Co.,ton, Wash., and Airbus Industrie. N.Y.. March 1984. Note that "firm 

Ren
in productic.!, orders" for a particular jet and -options" in particular can be fairly volatile numbers. The 707, 727. DC8. and L10il are ,-o tonger
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imately $295 million.'7 At five airports (Medina, 
Gassim, Gizan, Abha, and Tabouk) the expan-
sion is designed to accommodate wide-body 
jets (Lockheed TriStar and Airbus) which will 
be equipped to meet the highest international 
navigational standards. At the smaller air-
ports, the projects are designed to accommo-
date Boeing 737 aircraft instead of Fokker 
F28s. These airport projects in rural areas 
were originally tendered in 1.983. However, in 
1984 it was reported that the Presidency of 
Civil Aviation (PCA) was retendering these 
domestic airport expansion projects in order 
to economize on expenditures." 

Saudi Arabia's major international airports 
consist of: Dhahran International, Jeddah In-
ternational, and Riyadh International. Pres-
ently, only Saudia calls at King Khalid Inter-
national Airport (KKIA) at Riyadh, but KKIA 
w 'Usoon open to international carriers accord-
ing to Civil Aviation President Sheikh Nasser 
Al-Assaf.11 Pan American Airways and Saudia 
presently operate a joint service between New 
York and Dhahran. Saudia also now flies to 
New York from Jeddah. Foreign carriers 
which serve Jeddah or Dhahran include Ali-
talia, Air France, British Airways, Lufthansa, 
Middle East Airlines, and Iran Air. Some 44 
airlines now fly into Saudi Arabia, and Saudia 
flies to major European, North African, Arab, 
and South Asian cities. 

Riyadh's King Khalid International Airport 
was completed in 1983 at a total cost of about 

'Snudi Business,Oct. 16-27, 1982, and Oct. 23-2-1, 1982; Saudi 
Report. Nov. 29, 1982. 

'"It is also believed to be the first case of a retendering 
prompted by King Fahd's recent decree that adl government 
tenders must be announced publicly. "Airport Expansion Pro-
jects To lie Retendered," Siudi Business and Arab Economic 
Report, No. 6, May 28, 1983, reported in JPIRS, Near East/ 
South Asia, June 30, 1983. It is reported that Saudi Arabia 
may revise a portion of its ambitious airport modernization pro-
gram because of anticipated cuts in government spending due 
to decreased oil revenues. This is not, however, expected to stop 
any of the large construction or upgrade plans included in the 
latest phase of airport modernization, but it may result in a 
scaling down of certain programs, such as those in the East-
ern Province. See Jeffrey M. Lenorovitz, "Slack Oil Funds May 
Force Saudis To Cut Airport Plans," Aviation Week and Space 
Technolog,., May 21, 1984, pp. 41-45. 

'l'ony Odone, "KKIA: Beginning a New Phase in Saudia Ara-
bia," Middle East Economic Digest, Nov. 11, 1983; SaudiRe-
port, Nov. 29, 1982. 

$3.2 billion. It began receiving commercial 
flights on December 5, 1983.0 The airport was 
designed to handle 7.5 million passengers in 
its first year while it was still in the first stages 
of initiating its operations. The number will 
reach 18 million passengers annually by the 
year 2000.1 

Servicing the pilgrimage, with its 800,000 
visitors, more than 70 percent of whom travel 
in and out by air, is the second most impor
tant task for Civil Aviation, after supplying 
facilities for national needs. During the 45- to 
60-day period preceding and following the Haj 
pilgrimage period to Mecca each year, the traf

fic density at Jeddah airport approaches that 
of some of the busiest U.S. airports, such as 
O'Hare in Chicago. Hundreds of charter flights, 
many by airlines not normally servicing the 
Kingdom, must be guided to safe landings and 
their airplanes serviced rapidly. It is a unique 
problem, and the Saudis have increased their 
use of modern computer techniques both to 
handle the aircraft and the pilgrims them
selves. The Jeddah airport in its design and 
operations thus represents adaptation of com
mercial aircraft support systems to local re
quirements. 

Egypt 
Cairo is among the most active air centers 

in the Middle East and is served by a number 

of international air carriers. Egypt's one in
ternational airport is located in Cairo. Facil
ities at the Cairo airport are to be expanded 
to handle a projected fourfold increase in pas
senger traffic and rapidly increasing air freight 

tonnage. Alexandria's El-Nouzha Airport, lo
cated on the eastern outskirts of the city, re
sumed scheduled operations for domestic 

flights in late 1980. The airport has two oper
ational runways, one of which will be length
ened to accommodate international flights. 

2 Jim Bodgener, "U.K. Airlines Battle for KKIA Rights," 
Middle East Economic Digest, Sept. 11, 1983, p. 38; Jan. 27, 
1984, p. 26. 

""King Fahd Opens the King Khalid International Airport: 
A Tour Through Riyadh's New Airport, Which Is One of the 
Biggest in the World," AI-Majallah, No. 196, Nov.12-18, 1983, 
pp. 18-21, as reported in.JPRS, Near East/South Asia, Jan. 30, 
1984. 

http:Al-Assaf.11
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Africa, and the Middle East. The airline is considering the creation of an all-cargo subsidiary.
A private cargo company, International Air
Cargo Corp., was formed in early 1977."3 

Algeria 

Algeria has a relatively good transportation• 	 network and is devoting substantial resources 
to its expansion and modernization. Algeria's
international airports consist of Dar el Beidain Algiers, Annaba, Ain-el-Bey in Constantine,
and Es Senia in Oran. Other major airports
are located in Bechar, tlassi Messaoud, In-
Salah, Tamanrasset, and In-Amenas. Fiftyfive smaller airports are located across the .	 cou nIr . 

Air Alg6rie, the state-owned and operated 
N airline, continues to expand its internationalservices. At the end of 1981, Air Alg6rie was

operating a record 250 scheduled domesticflights weekly, for cargo as well as passengers.""Its fleet consists of II Boeing 727s, 13
lBoeing 737s, and 3 Lockheed Hercules aircraft 
as well as 42 l3eechcraft and Grumman air

for crop spraying, pipeline surveillance,and other purposes. Most of the equipment inAlgerian civil aviation is made by U.S. firms,"5
although Air Alg~rie leases two Airbus A300s 
from Lufthansa. 

Phot,c ) .,,4 , 1%.,',, A.y....

Hal Terminal, King Abdul Aziz International Airport,
Jeddah, Saudi Arabia. The roof structure is evocative 

of bedouin tents 

The national airline, EgyptAir, has six 707s(plus two more leased), seven 7 37s, eight Air-
bus A300s, two Fokker F-27s (leased), and two 
Cessnas." EgyptAir (formerly United ArabAirlines) has been operating since 1931. It provides flights to about 40 cities in Europe, Asia, 

erna ional Air 'trlansport Association, 1"orl.AirTrams-port Statistics. No. 27, 1982; also pexrsonal communication, Air-
Is Iadustriv, New York, ;tlarch 19841. 

The leading foreign suppliers rank ordered 
by total sales in 1979-82 were the UnitedStates (aircraft and engines, $165 million), India, Belgium, and Hungary. By total expenditures since 1979, civil 	 aviation projectsranked second for Algeria among the five technology sectors studied in this assessment 

($265 million from 1979-82).This was a signif
icant 	rise over the total value of contractsawarded during the 1972-78 period ($5.7 million). In addition, the absolute number of contracts approved in the later period was higher
than the number approved in the earlier 1972

"U.s. Department of Cou.merce, Overseas Iu.siness Relports.
()mH 81-:31, "Marketing in Egypt,' )ecember 1981.

"'U.S. Department of Commerce, ForeignlEconomic 7'rendsAlgeria 198, ). 11.
"Information provided by the U.S. Embassy, Commercial 

Section. Algiers, 1982. 

I 
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78 period, reflecting the Algerian Develop-
ment Plan's emphasis on transportation. 

Kuwait 

Kuwait, as a city state, has one international 
airport and no domestic airline routes. Its in-
ternational airport has recently been expanded 
to handle 4 million passengers and 30,000 tons 
of cargo per year.2" 

Kuwait Airways, the national airline, has 
four 747s, seven 707s, four 727s and two 
Hawker Siddeley HS 125s. Kuwait Airways
owns three Airbus A310s and has five more 
on order.Three Airbus A300s are also on or-

der This company has the fewest route miles 
of the six national airlines covered in this 
study. Kuwait Airways is an independent line 
item in the Kuwaiti budget; it is given a sub-
sidy and capitalized as an extraordinary item. 
Operating losses in 1980 reached $33.3 million,reflecting the fact that flying expenses in-creased by 56 percent in year, 1979-80,due 

partly to aviation fuel cost increases. 


Passenger traffic grew between 1976 and 
1980 by 45 percent, while freight traffic grew 
by 160 percent. The airline's capital has been 
substantially raised to permit purchase and 
amortization of the first six Airbuses sched-uled to be delivered in 1984. In addition to 
uedt beAdiered in 1984. Inadditiont 

Kuwait Airways, Kuwait is served by Gulf 
Air, Saudia, Iran Air, British Airways. Air 
France, KLM, and Lufthansa. 

Iraq 

Iraq's international airport is located in 
Baghdad.The first phase of the new Sadda
BHdad.in T firt has of ten nompe ,ad
Hussein Airport has now been completed, and 

as of 1980, work was underway on a new in-
ternational airport at Basra. The present 
status of both these projects, however, is 
uncertain, due to the war with Iran. In the 

an international airport at Mosul is
under design. 


"U.S. Department of Commerce, OverseasBusiness Reports, 
0131t-79-18, "Marketing in Kuwait," June 1979. 

"IInformation provided by the U.S. Department of Commerce, 
International Trade Administration, Feb. 10, 1983. 

Iraqi Airways presently has three 707s, six 
727s, three 737s, and four 747s. Iraqi Airways 
ranked 44th out of 121 IATA members in 1982 
international tonne-kilometers performed, but 
it grew 12.7 percent by the same indicator dur
ing the 1981-82 period. 

Iran
 

Iran has international airports in Abadan, 
Esfahan, Teheran (Mehrabad International), 
Shiraz, and Zahedan. There are 36 major and 
secondary domestic airports open to civil avia
tion. Iran Air, the national flag carrier, wasfounded in 1962, taking over limited freight 

and passenger operations from two private 
companies. Its load factor grew appreciably, 
and in1977 itserved 25 different domestic air
ports and provided services in international 
routes to 24 different countries in North Amer
ica, Europe, and East Asia. Iran Air has five707s, ten 727s, four 737s, ten 747s, and sixAirbus A300s. Iran Air ranked 50th out of 121 
IATA members in 1982 scheduled tonne-kil
ometers performed and 49th in scheduled 

passenger-kilometers. 

Regional Efforts 

There are a number of regional efforts to develop commercial airlines and support systems 
in the Middle East. These include technical assistance programs, as well as one regional air
line company, Gulf Air, which is jointly owned 
by four Middle Eastern countries. 

Many technical assistance programs are 
being pursued with foreign participation. The 
U.S. Federal Aviation Administration 4.FAA),for example, is presently conducting techni

cal assistance programs promoting the re
gional development of commercial aircraft 
support in the Middle East. These include 
assistance in design and development of the 
Kuwait International Airport, where the Na
tional Aviation System has two resident U.S. 
advisors. In Saudi Arabia, the FAA runs 
Saudi airman certification services for the Boe
ing 707/737/747 and the Lockheed L-1011. 

During the period 1951-82 the FAA trained 
over 550 personnel in the six countries under 

http:BHdad.in
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study in air traffic control, air navigation fa-
cilities, airport services, and flight standards. . 

AACO (ArabAir Carriers Organization)has 

attempted to organize an aircraft spare parts
pool similar to those in Europe such as the
ATLAS (Boeing 747) and KSSO (DC-10), butthe results have been mixed. Saudii isthe 

holder of Li.1 011 spares at Jeddah, but Lock-
heed spares are also stored in Amman, Jordan
by TriStar Parts Ltd. 9 

The IATA Program for Developing NationsAirlines (PDNA)
assists airlines indeveloping
Airies (PNA) asists irinid eloingr
countries in funding for individual or joint i 
line projects and in arranging and coordinat-
ing consulting and airline training services.: 
A training seminar, sponsored jointly b~yAACO and IATA,was held inAmnman,Jordan 


in April 1983. The basic purpose was to de-
termine the specific training needs and 
priorities of airlines in developing countries 
and to establish the foundation for a com-prehiensive PDNA training program inthe
putreenve PDdAitrinina spramein
future. In addition, initial steps have been
taken to explore the possibility of conduc ing
detailed feasibility studies for a Regional ir-
line Trraining Center in Amman."' 

ICAO also promotes civil aviation in devel-
oping countries worldwide. A major instru-
inent in this work is the United Nations De-
velopment Program. So far, most of the
organization's work in this area has been
directed toward the development of the ground
services required for civil aviation and in par-ticular air traffic control, communications, ard 
meteorological services. In the past few years,with the advent of larger and more complex 

'Quentin S. Taylor and J.Stuart Jamison, "FAA's Interna-

tional Training Programs," Journal of Air Traffic Control,

October-Dececemnber 1982, pp. 6-9.


'Fhese spare parts generally include only airframe linereplaceable units, with engine parts inventories held elsewhere.Information provided by 'TriStor Parts Ltd., January 1983.
"'See for example International Air Transport Association,

"Consultancy and Training Services Directory," first edition,Nov. 1, 1981; 'IATA-Improved Productivity Through Corn-mon Iffort," August 1982; and "Wings for the Developing
World," 1982. As stated by IATA, the basic objective of thePI)NA is "for member airlines to develop self-reliance, thereby
strengthening the global commercial air transport system."'IATA Annual Report and Executive Committee Report, 
1983, p. 24. 

aircraft, requests for assistance are increas
ingly in the more sophisticated fields of avia
tion. Assistance has been provided in the 
organization of government civil aviation de
partments and the location and operation of 
facilities and services, particularly personneltraining. In Egypt and other Middle Eastern 
countries civil aviation training enters have
 
een created or assisted.
 
Gulf Air is a joint venture between Bahrain, 

Qatar, the UAE, and Oman. Gulf Air wasfounded in 1950 as Gulf Aviation Co. and wasnationalized in 1974 to become the P'ao r~r
rIt is now one of

rier for the four " I n" 
the region's largest passenger carriers, carry
ing numbers of passengers ccmparable to IranAir and EgyptAir. After rapid expansion in 
the 1970's,the airline plans to consolidate cer
tain operations in the 198 0's and must cope
with problems such as the worldwide trend 
toward fare deregulation, and overcapacitydue to increased competition on Gulf routes.Overcoming difficulties which included lack of
infrastructure and competent personnel, Gulf
Air realized a small profit in 1979 which stead
ily increased to $10 million in 1980, $19.4 mil
lion in 1981, and $34 million in 1982.11Gulf 
Air has recently expanded its network some
what. In 1982, it started flights to Amman,
Jordan and Larnaca, Cyprus, reopened a link 
to Athens, and inaugurated a London-to-Cairo 
service. By the end of 1982 it was operating 
a fleet of eight Lockheed L-1011 TriStars and 
nine Boeing 737S.34 

Historically, the dominant airline in the re
gi s i dle Eat Airline
gien was Middle in ofEast Airlines (MEA) ofBeirut. It was largely responsible for making

Beirut the hub of international air travel tathe Middle East. In 1979, Lebanon began a 

2 'Gulf Air: Flying Against the Flag," Middle EastEconomicDigest Special Report,September 1981, pp. 41-43; and Dudley
Nigel, "Gulf Air: A Servant of Four Masters," Middle East Eco
nornic Digest, Mar. 21, 1980, p. 10.


"Ibid.; and "Gulf Air's Profits Fly Against the Trend," Middie East Economic Digest, vol. 27, Issue 1,
Jan. 28, 1983, pp.
8-9, and "Gulf Air Posted 34 Million Dollar Profit in 1982,"
An-Nahar Arab Report and Memo, vol. 7, Issue 27, July 4, 1983, 
p. 8. 

""Arab Airlines: Co-Operation in the Face of Competition,"
 
Middle East Magizine-Aviation Survey, August 1983.
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$300 million program to expand and modern-
ize Beirut airport, and in 1980 MEA an-
nounced its planned fleet expansion would in-
clude the purchase of five Airbus A310 
aircraft, plus an option for 14 more. MEA sur-
vived the civil war of 1975 and the political 
instability in the late 1970's, but the 1982 war 
in Lebanon caused severe problems for the car-
rier. MEA lost six Boeing 707s and another 
five may be scrapped because of extensive 
danage. In addition, its ground facilities were 
damaged in the fighting. Insurance will pro-
vide only a small portion of the replacement 
costs, due to the restrictiveness of war risk 
coverage. The airline reportedly began to base 
its operations from Larnaca, Cyprus instead 
of Beirut. MEA does apparently plan to re-
place the aircraft lost and to continue its fleet 
modernization/expansion program based on 
the A310. The war has, however, eroded Bei-
rut's position as a gateway, and MEA as a ma-
jor factor in Middle East commercial aviation, 

PERSPECTIVES OF RECIPIENT 

COUNTRIES AND FIRMS 


Keeping an airline fleet operating is a 
technically demanding business. This section 
first outlines requirements for maintenance of 
commercial aircraft, reviews training pro-
grams associated with aircraft sales, and dis-
cusses the requirements such as airport de-sign. Next, the experiences of six Middle East 
counNxtris ae anlyein oe toxasdesEstecountries are analyzed in order to assess the 

extent of technology absorption and the sig-
nificance of commercial airline support sys
tems in their economic development programs. 

Requirements for CommercialAircraft Operation r"The 

Routine Maintenance.-E ach aircraft model 
has a routinemaintenance program for oper-

ation in scheduled service. Routine mainte-
nance tasks consist primarily of inspection of 
the airframe, engines, systems and compo-
nents to assure safety and satisfactory oper-
ation of the aircraft. Such routine maintenance 
is carried 'ut by the individual Middle East-

ern airlines. 

Usually, these routine inspections or checks35 

are based on flight hours and are called Pre
flight, Transit, A, B, C, and Structural Inspec
tion checks. The Pre-flight check is performed 
each morning prior to dispatch and anytime 
the aircraft is on the ground for more than 4 
hours. The Transit check is performed before 
each flight, usually in a "walk-around" inspec
tion. The flight crew can perform this check 
if maintenance personnel are not available. 
The A, B, C checks are called scheduled checks 
since they are performed at specific time 
periods. Each operator develops and obtains 
approval for his pattern of scheduled checks, 
but in broad terms the A check usually is per
formed approximately weekly (every 100 
hours) with the B check interval four times 
that of the A (every 400 hours) and the C check 
interval four times that of the B.36 

In order to avoid peaks and valleys in main
tenance work and numbers of personnel, the 
checks are often combined into a "phase" 

check which consists of elements of all three 
checks, e.g., A + B/2 + C/8. There are many 
variations of these phases, normally estab
lished to correspond to a particular operational 
schedule. 

Each inspection generates additional main
tenance not part of the routine maintenance. 
A complete maintenance cycle includes these 
routine checks as well as major overhaul 

(structural inspection). 
complete maintenance cycle, nonroutine main

rute ch ec aw Overeas mthe orcourseoraof a 

tenance man-hours approximately equal the 
routine maintenance man-hours. 

The number of personnel required depends 
on the type of check being performed and the 

maintenance check is defined as a maintenance action 
requiring thorough examination of an item, component, or sys

tem for general condition with emphasis on proper attachment, 
safety wiring, cotter pins, fasteners, clamps, latches, tubing,
plumbing, electrical wiring and connections, linkages, bearings,
alignment, clearances, lubrication, obvious damage cracks, 
delamination, fraying, operating pressures, fluid leakage, ex
cessive wear or play, corrosion, evidence of overheating, rub
bing, aging, preservative coating or finish, cleanliness, and gen
eral appearances. 

"°Whe Structural Inspection (or airfr',.ne overhaul) is usually 
performed at intervals 10 times that of the C check, or, in theexamplt 7,ted-16,000 hours. Major overhaul is discussed 
below. 

http:airfr',.ne
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length of time the aircraft is available for 
maintenance. The size of the aircraft also
determines maximum crew size. The Boeing
747, for example, requires a maintenance crew 
approximately twice the size of that required
for the 737. While a Pre-Flight or Transit 
check can be performed with as few as t ree 
to five people, a Phase (or C check) could re-
quire up to 50 people (for a 747) or 25 (for a
737). 

Crews must include perscnnel skilled in air-frame and systems, powerplant, electrical,avionics, sheet metas, and interiors. These per-

sonnel must include some who are licensed to 
work on and, particularly, to signoff work for
release of the aircraft to operations. Crew com-
position for a scheduled maintenance crew
should be approximately 50 percent airframe
and system mechanics, 20 percent engine spe-
cialists, and the remainder equally divided 
among electrical/electronic, radio. instru-
ments, sheet metal, interior, and qua!iy con-
trol specialists. Additional specialists from the
operator's maintenance shops are utilized on 
an "as-required" basis on airplane checks. The 
suggested ratio of licensed personnel to skilled
is approximately 1 to 3. 
fromEacha companyoperato, such as Boeing oranAirbus, re-if purchasing aircraft 

ceives information in the form of documenta-
tion, complete drawings and verbal briefings, 
as to the gr-ound support equipment required 

* 
I 

, 

Photo credit.s, Arbian,,,Ministy of Commerce 

Jet turbine engine repair 

to maintain the airplane. The specifications
and/or engineering drawings of equipmuL re
quired to maintain a particular aircraft model 
are supplied to the buyer as part of the sales 
package. The buyer can purchase equipment
through the seller, from outside sources, or can 
manufacture the equipment. Availability of
equipment or manufacture of equipment at a
particular operator's maintenance base de
pends entirely on the industrial capabilities of 
the local area. In most areas in the world, thereare local industries capable of manufacturingthe required equipment. Provisioning of equip

ment, whether through the aircraft seller, or 
from other sources, is a separate negotiation.
A potential customer can include these costs 
in the total package. 

Maintenance provisions and their costs can
be very important in making an aircraft sale. 
Equipment investment forecasts are per
formed regularly for presentation to potential
customers. Since spares and ground support
equipment investment and maintenance costs
comprise about 20 to 25 percent of an airline's
operating costs, improvements in methods 
of maintenance, extensions in maintenance 
schedules, and reductions in numbers of spe
cial tools and equipment required are factorsinfluencing sales. Over the life of an airplane, 

spare parts sales can easily equal the purchase
price of the airplane. Efficient management of 
spare parts inventories has become increasing
ly important, due to the high costs of maintaining excessive stock and the long leadtimesrequired for obtaining certain aircraft parts. 

Major Overhaul.-Major overhaul is costly
 
and technically demanding. A fleet of approximately 15 airplanes is normally required to jus-
Lify establishing an overhaul center, but there 
are many other considerations such as fleet com
position, age, and engine types. The only major
overhaul center prese'itly in the Middle East isin Saudi Arabia. Despite attempts to establish 
a regional center, such a facility has not beenset up, and seems unlikely in the near future. 

A major overhaul of an aircraft is usually con
sidered to be a structural inspection, duringwhich the airplane is moved into a hangar withbuilt-in work stands (or docks) which allow ac
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cess to all areas of the airplane. The aircraft is 
lifted on hydraulic jacks high encugh to allow 
landing gear retraction and extension. The in-
terior furnishings (seats, galleys, and lavatories) 
are removed and interior wall and ceiling panel-
ing and insulation are taken out. Components 
are removed, serviced, or repaired as required. 

Personnel required to staff a major overhaul 
center include those skilled in engineering, tra;n-
ing, production planning, quality control, spares 
planning and procurement, and shop personnel 
skilled in many different functions, such as elec-
tronics, welding, instruments, nondestructive 
testing, sheet metal, machining, and plastics re-
pair. A total of approximately 450 people is re-
quired to staff such a maintenance base. 

lin the UnitedGuidelines for major overhauls ithUned 

States are established by the FAA, and these 

guidelines are also used in the Middle East re-
gion. : Frequency of major overhaul depends 
on the operator's approved maintenance 
schedule and on flight hours. Boeing recom-
mends a major overhaul at 16,000 flight hours 
for the 737 airplane. A structural inspection 
would be performed every 6/2 years for an 
operator flying 7 hours a day. 2,500 hours per 
year.:, 

1ev-
Many operators contract to pce-form all lec-

els of maintenance including structural inspec-

tion for Middle Eastern airlines. The struc

tural inspections are performed mainly in 

Europe or the United States, but there are fa-
cilities available in the Far East and other 
parts of the world. Normally, the operator de-
termines where and how much contract main-
tenance will be carried out. 

craft SaJe.-Through training, airlines seek to 

'U.S. Code of Federal Regulations, 43.17, Federal Aviation 
Administration, Title 14-Aeronautics and Space-Part 43, Ap-
pendix A-Major Alrorations,Major Repairs, and Preventive 
Maintenance,p. 624 ff. Only two systems for overhaul are used 
in the world, the U.S. FAA system and a British system, with 
the FAA system dominating worldwide. IATA and ICAO do 
not promulgate overhaul specifications. 

"For a Boeing 747 it is recommended that a major overhaul 
occur after 20,000 hours. Ilowever, the 747 normally flies longer 
flight segnents. Assuming 12 hours per day utilization, or 4,400 
hours per year. the inspection would be performed every 4Li 
years. 

35-507 0 - 84 - 18 : QL 3 

become self-sufficient in aircraft operation and 
maintenance. Training thus directly contrib
utes to technology absorption. G,.-iierahy 
speaking, the smaller the airline the greater 
the need for follow-on training as the pool of 
experienced personnel and trainers is smaller. 

A comprehensive and professional training 

program is considered extremely important to 
the sale of aircraft. While a superlative train
ing program will not win the sale, lack of such 
a training program can significantly contrib
ute to loss of a sale. In the competitive envi
ronment of commercial aircraft sales, this fact 
is well known, hence all suppliers stress train
ing in their packages. Because of this, no one 
supplier has a significant advantage over com
petitors because of the training programsoffered. 

Personnel training associated with the sale 
of a commercial aircraft generally includes 

' both flight operations and maintenance. A 
typical training program offered by major air
craft manufacturers and included in the price 
of an airplane consists of: 1)flight operations, 
usually including complete training for a cer
tain number of flight crews, 0 dispatchers, and 
flight attendants; and 2) maintenance train
ing, usually including training in airframe and 
systems, electrical systems, avionics systems,
corrosion prevention, and control, and post de

livery practical maintenance training. 

The three major U.S. aircraft manufacturers 
provide about the same level of flight opera
tions training support. Of the three, Boeing 
is the most prominent in the commercial air
line field, with Lockheed (maker of the L-1011) 

no longer producing commercial aircraft. (The
Training Programs Associated With an Air-

Trog AMcDonnell Douglas DC-10 jumbo jet is out ofra n Pal traningamsiciat e s sk to 
production except for a military version, but 

"Personnel trained for flight operations include: pilots, flight 
engineers, performance engineers, dispatchers, flight attend
ants, instructors/supervisors, ond loadmasters/boom operators. 
Personnel trained for maintenance include: electricians, airframe 
and systems specialists, avionics specialists. ,nd instructors/ 
supervisors. 

"The typical cockpit crew consists of a pilot, first officer 
(copilot) and flight engineer. Some of the newer planes such as 
the Douglas MD-80 or Boeing 767 require only two people, 
namely the pilot and copilot. This is due to improved instrumen
tation and more automatic features. 
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their MD-80 142- passenger airliner, previous-
ly called the DC-9-Super 80, is still being pro-
duced.) The amount, type, and technological
sophistication of training techniques 
courses offered by Airbus are roughly compa-

in 

rable to that offered by Boeing in both flightcrew and line maintenance training, 
Most airplane customers have a significant

number of options with respect to brand names of equipment, control and functions ofthe avionics equipment and numbers of "sys-
tems" to be installed in their aircraft. Muchof the avionics equipment is used by several
different airplane manufacturers. The new in-tegrated digital avionic systems introduced inthe Boeing 757/767, McDonnell Douglas MD-
80, and Airbus Industrie A310, for example,
are expected "to bave an impact on air carrier
operations equal to the introduction of radio 
navaids (navigational aids) and two-way voice
radio half a century ago." In this case, theentire collection of avionic sensors and subsys-tems has been designed to function as an in-tegrated flight control and management sys-
tem. This will enhance operational efficiency
and flight safety and ease flight crew work
load. 

Aircraft companies generally provide train-
ing in the Middle East similar to programsprovided to customers in other developing ordeveloped regions. From a flight crew view-
point, there is not much variance among oper-ators arising from special qualifications re-
quired to fly a specific aircraft. At the request
of the cuslomer, courses can be extended todeal with language difficulties. All MiddleEastern students must, however, meet mini-

Eastern
reuents mustfoee mtinie-mum requirements before attending mainte-

According to U.S. industry experts, train-

ing of personnel in aircraft maintenance and 


.""New Avionic Systems Offer Efficiency, Safety Benefits,"
Aviation Week a d Space Technology,, Apr. 19, 1982, p. 52.Training programs for the use and maintenancc of avionicspackages at the "line maintenance" (or systems) level are mod-ified for each customer. Ihe "shop level" (or test/repair/
overhaul level) is not considered as critical, and courses generally teach "typical configuration" components to several cus-tomers at a time. 

operation in the Middle East has proceeded
successfully. From a flight operations view
point, Middle Eastern students generally arewell educated and have sufficient knowledge
of English to permit efficient and effective
training. (Since all flight and maintenance
classes are taught in English, training time 
and efficiency depend on the English fluency
of 'the students.) Language problems in aircraft operations training are usually most
noticeable in the case of ground support per
sonnel. 

Egypt and Algeria have the largest numbers
of nationals maintaining their aircraft, whilethe Saudis and the Kuwaitis the smallest.
Since being a mechanic is not a prized occupa
tion in these latter two countries, reliance onPakistani, Egyptian, Jordanian, and Palestin
ian mechanics will probably continue far into 
the future. 

Airport Development.In the Middle East,some of the world's newest and mos, techno
logically sophisticated airports have been built 
to accommodate expanded airline operations.
Several of the newer, larger airports in the
Middle East have been planned, designed, andsometimes constructed by foreign consultantsand contractors. 

The selection of a site suitable for a new 
The selectiondofease suita fo ra


airport normally depends 
on certain criteria
which are also applicable to the expansion ofexisting airports. The location of an airport isgenerally influenced by the following factors:

1) type of development 
 of the surrounding
area, 2)prevailing weather conditions, 3)cessibility to ground transport, 4) availability
 
of land for expansion, 5) presence of other air

ac

ports in the general area, 6) surrounding ob
structions, 7) economy of construction,availability of utilities, and 9) proximity to urban centers. These factors vary greatly among 

8) 

the Middle Eastern countries. 
The design of the passenger terminal com

plex must accomodate different types ofusers-passengers, visitors, airlines, airportoperators, and concessionaires. Different de
sign objectives, and consequently criteria, canbe identified for the different users. The most 

http:Development.In
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important evaluation criteria for passenger 
terminal planning are: 1) ability to handle ex-

pected demand, 2) compatibility with expected 
aircraft types, 3) flexibility for growth and re-
sponse to technology changes, 4) compatibility 
with prevalent ground access modes, 5) com-
patibility with the total airport master plan, 
6) potential for delay, and 7) financial and eco-
nomic feasibility. 

In addition to the passenger terminal, air-
freight handling and storage facilities, control 
tower, powerplants, fuel storage, repair hang-
ars, administration buildings, fire station, 
communications, concessions, parking, often 
hotels or residential facilities, and public 
safety facilities are needed. Airport planning 
and development is thus a complex architec-
tural, engineering, and logistical task. 

Air Traffic Control.-Air traffic control 
(ATC) requires various types of navigational 
surveillance and communication equipment 
(both in the cockpit and on the ground). The 
technologies involved, while widely used, are 
fairly complex, and training in their use, main-
tenance, and repair is not trivial. The equip-
ment presently installed in the Middle East 
ranges from state of the art to outmoded. 

Aids to aerial navigation can be broadly 
classified into two groups: 1)those that are lo-
cated on the ground (external aids), and 2) 
those installed in the cockpit (internal aids). 
Some aids are designed primarily for flying 
over oceans; other aids are only applicable to 
flight over land masses; and finally there are 
aids that can be used over either land or wa-
ter. Some aids are used only during the en 
route portion of the flight, while other aids are 
necessary in terminal areas near airports. 41 

The principal aids for ATC are voice com-
munications and radar. English is the inter-

national language of ATC.The controller mon-

itors the separation between aircraft by means 

Robert l loronjeff, Planningand Design of , irports (New 

York: McGraw-I lill,Inc., 1975). For further descriptions of alter-

native ATC systems, consult Airport and Air Traffic Control 

Systems, OTA-STI-175 ,January 1982, and Review of the FAA 

1982 National Airspace System Plan, OTA-STI-176, August 

1982, both publications of the U.S. Congress, Office of Tech-

nology Assessment, Washington, D.C. 

of radar and instructs3the pilot by means of 
voice communication. 4

The Operation of Commercial Aircraft 
Support Systems in the Middle East 

Designing airports, and operating and main
taining commercial airline fleets are complex 
and technically demanding tasks. Some Mid
dle Eastern countries have effectively used 

these technologies. A major purpose of the dis
cussion that follows is to analyze factors con
tributing to this comparative success in tech
nology absorption. 

Saudi Arabia.-The Saudi Arabian national 
airline, Saudia, is one of the fastest growing 
airlines in the world. Carrying 4,000 tons of 
freight in 1970, it grew to accommodate 100,000 
tons of cargo and 9.4 million passengers in 

1981. Saudia systemwide traffic increased 11 
percent in 1983 to 11.1 million passengers, and 
the airline expects continuing expansion in 
1984, particularly on routes to the Far East. 
The stated goal of the International Airports 
Project's directorate under the Ministry of De
fense and Aviation is "to plan and build air
port facilities vital to the continued social pro4 
gress and economic growth of the kingdom. 

All three international airports in Saudi Ara
bia are undergoing or recently completed ma
jor expansions. Jeddah's new $6 billion airport 
(opened in spring 1981), the King Abdul-Aziz 
International Airport covers 104 square kilo
meters, making it in area the biggest in the 
world. Bechtel (U.S.) supervised construction 
while a Ralph M. Parsons/Daniel joint venture 

41There are two types of radar: primary and beacon. Primary 

radar shows reflections from the aircraft body as small "blips" 

on a radarscope. Beacon radar (sometimes referred to as sec

ondary radar) consists of a radar receiver and transmitter on 

the ground that transmits a strong coded signal to an aircraft 

if that aircraft has a transponder. A transponder is an airborne 
receiver and transmitter which receives the radar signal from 

the ground and responds by returning a coded reply to the in

terrogator on the ground. Most commercial aircraft carry trans

ponders. 
""Saudia Continues Growth-At a Cost," MiddleEastEco

nomic Digest,Aug. 28, 1981, p. 29; Roy Allen, "Air Freight 

Business Zooms Ahead," Aviation: A Middle East Economic 

DigestBusiness Feature,June 25, 1982, pp. 62-64; "Saudia Ex

pects Traffic Rise to Continue," Aviation Week and Space Tech

nology, May 28, 1984, p. 37ff. 
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Photo credit: Sauai Arabian Presidency of Civil Aviation
New Rlyadh Gateway-King Khaled International Airport is the new aerial gateway to Riyadh, capital city of the Kingdomof Saudi Arabia. Its four-passenger terminals are all served by air bridges. The mosque, center left,rises 40 meters above the arrivals level roadwayoperates it.The new Riyadh airport, which willexceed Jeddah's in eventual size, was also builtby Bechtel, using more than 12,000 workers!from 35 countries."5 The third major airportisDhahran International. 

Saudia has had a predominantly U.S.-man-
ufactured fleet until its latest purchase of 11wide-bodied AirbusesIfor delivery in 1984. Inorder to service its large fleet, Saudia h~asestablished extensive maintenance facilities.Saudia completed a comprehensive mainte-nance facility in 1979 and can perform all of
its own aircraft checks and overhauls. TWA
has had a deep influence on Saudia standardsand operating procedures, but European influ-ences have also been felt. 

"Trport: Airport Facilities Keep Pace With Kingdom'sGrowth,' Saudi Arabia: Middle.East Special, Report, John
Whelan fed.n,Middle East Digest Hous e.
(August. I982), pp. 161-16,. c ,,onomiu LondonSee also, Robert Bailey, "Count-down Begins for Jeddah Airport," Middle East Economic Di-gest, Apr. 17, 1981, p. .12. 

Recruitment of personnel, both ground andflight crews, has been international in scope.Saudia now has over 600 pilots. Saudia expects (100 to be nationals by the year 1990. Until recently, training Saudiaof pilots has 
occurred largely in TWA facilities in theUnited States. The suppliers of hardware (andsoftware) for the computerized reservation
system have also been involved in training of 

cept for pilots, has take..a place in the 6x ensive Saudia facilities in Jeddah. I
Training of Saudi nationals by both Saudia

airlines and for the Presidency of Civil Aviati'n has been more successful, according to expe'ts, than technical training in most other 
st'ctors of the Saudi economy. Faced with extemelv high costs for expatriate labor, Saudiachose to recruit high school graduates and- ,
gave them n-house training. Most Saudia traffic agents are now Saudis and most middle andlower management personnel are also Saudis. 

Ii"':.
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Saudia's Boeing 737 Smulator 

More than half of the flight crews are now 
Saudi nationals. 

In certain technical areas and in the more 

complex maintenance of aircraft, Saudia stilldepe&, ntehniians A riv tofreig
depend. on foreign technicians. A drive to 
find, train, and retain Saudis in this field is 
now under way, )ut it will be several years 1)e-
fore the majority' of such technicians are Saudi 
national,,. 


Saudia now performs all A, 13, C, and ) 
checks, and plans to carry out base checks 
(every 6,00()0 hours) on its Lockheed T'iStars. 
Saud ia can carry out major repairs and hot 
section maintenance or -everal types of en-
gines. 1y 198,1, Sauew . mais to contuct and 
operate an entirely new maintenance base in 
Jeddah, which will i~eet projected mainte-
nance requirements to the year 20 15. Saudia 
has recently begun operations with a twin-cell-

civil engine test facility located in a new sup-
port area of Jeddah's King Abdul Aziz Inter-
national Airport. 

In a given year, more than 700 hangar visits 

will be made by Saudia aircraft for routine 

checks, modifications, and repairs. Saudia uses 
its own Automatic Test, Equipment, a comput-
er-controlled laboratory facility, to diagnose 

problems in electronic equipment so that air-
planes can be put back into service with the 

;,- 0!90 ., 


Saudia flight training students in Saudia simulator 

least possible delay. The Saudia Metrology 
Laboratory tests and calibrates the equipment 
used in the aircraft to ensure proper perform
ante. Their MEM IS (Maintenance and Fngie m)isneering M em I noM a t in 
neering Management Information System) is 
particularly useful in time control, and in the 
issuance of purchasing and repair orders. Self
sufficiency in maintenance is thus rapidly l)e
ing realized within Saudia, and nmaintnance 

training courses are being expanded to include 
more and more key personnel. 

The Bendix Corp. (U.S.) is engaged in a 15
year agreement which aims to eventually staff 

Saudi Arabia'.,,airports with Saudi nationals.ti 
In a s-.parate award, Bendix's technical serv
ices subsidiary, the Bendix Field Engineering 
Corp., won a $337 million, 5-year air traffic 
control contract. It will supervise 31 airports 
in operations. systems engineering, and main
tean six hundd a instaf wi 
tenance. Six hundred Saudi staff will be 
needed; 500 of them will be managers and tech
ni cians., 

Saudia thus eventually expects to operate 

without a major expatriate work force. On the 

.I'turning Point for U.S. ('omrissii n." ,liddhe hast 12co

nwomic figrst. iSpcuial Ilport on Saudi Araiia. ,tliy 1941, p. 
IS. Se also -Saudis Seek Ttechnical SVl t-Su fficjenc'"', ..via tion 
ieek and Spaci "''chnol', May1 H. 1981, pp. 6S-7(0. 

('iipany Wins Air Trafhic Contract.", Middl, EastC om;s. 

I.conomic list. Aug. 15. 19H0, op. 29-30. 

http:nationals.ti
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other hand, one reason why the airline has
operated at a loss over the past few years isits massive investments in training, computer-ized systems, and flight simulators, as well as 
new aircraft and other capital investm ents.In 1980 alone, official subsidies for Saudia Airlines amounted to almost $75 million. The air-
line is determined to eliminate subsidiesgradually through higher fares and increasedefficiency. The government, through account-efadfici nc inhegoe ure, roug acing and financing procedures, tgis attempting 
to provide incentives to operate the airline asa p rofit-seekin g en terprise. Sa udia 's airfre ightbusiness has been an important component of 
bis o ha benSad isconrtan mo fy-its growth and Saudia is considering modify-ing its A -300s on order to a combination pas-senger-freight configuration. Aiming to make
the new airport at Jeddah the hub for air-freight traffic to the Middle East, the airline
plans to .'ncrease its airfreight business andenhance profitability. 

Saudia, which tries to restrict recruitment 
to nationals, expanded its training budget inthe late 19 70's: the budget grew by 164 per-
cent between 1977 and 1981 to $47.7 million. 

centbeteen197an 191 t $4.7 illon.In 1977, there w ere 4,26 1 trainees; the figu reprojected for 1981 was 9,149.11Approximate-
ly 1,200 Saudi nationals are being trained bySaudia at its $42 million institute in Jeddah.
Some Saudi nationals are also studying in theUnited States." Saudia courses include flightcrew training, computer programing, market-
ing, and technical and managerial skills. World
Wide Languages (United Kingdom) comput-erizes translations and typesets manuals deal-ing with installation, operations, and techni-
cal specialties. Indicating the international 

nature f Saudia operations, the manuals are 


'"Ro Allen, "Air Freight Business Zooms Ahead," op. cit.,
pp. b2-64. 

'"Edmund O'Sullivan, "Saudi Arabia-Bridging the Labour
Gap," Middle East Economic Digest, May 22, 
 1981 p. 53"The Sierra Academy of Aeronautics located at Oakland In-ternational Airport, Oakland, Calif., will use a computerized,multi-engine aircraft simulator to train pilots from Saudi
Arabia. The training features 
the 99 instrument approachesused at King Abdul Aziz lnternatic..' Airport, Jeddah Inter-national Airport, King Khalid [lternaLional Airport, RiyadhInternational Airport, Dhahrri International Airport, and air-ports in 15 other cities in 'Ae Kingdom, "Courses for SaudiPihuts Added to U.S. Pr'gram," Saudi Report, Jan. 24, 1983, 
p. 3. 

reproduced in Arabic, Russian, French, Span
ish, Chinese, and English."

The key to the long-term objective of "Saudization," says Ibrahim Serage, Saudia's" dia in g say s i i m tra ge ss u iai s 
training director, is giving trainees sufficientincentives and "opportunities for promotion. 
This means we are not training people simplyfor jobs, but for career development."" In1980, the company recruited 700 employees,of which 200 became Saudi flight crew.5" Theratio of Saudi pilots to nonnational pilots fell 
from 1975 (75:25) to 1980 (50:50) asf r 5 f97 grte w o Th e g o thelt isde- omand for flyers grew rapidly. The goal is to 
raise the ratio to the 1975 level by 1985. Tothat end about 100 pilot trainees are recruitedt h end o me ose r e s a e reri t e 
each year. Some observers have pointed to the
tragic fire on the Lockheed TriStar L-1011 onAugust 19, 1980, as an indication that Saudia 
may be growing too fast." Nevertheless, Saudia has a good maintenance record and its pilots are generally considered capable.The strides being made by Saudia are very
impressive;The s ie; complete ingstaffing by Saudi a

nation-
tionb e by Saudi 

als, however, will not occur in the near future.Successful technologye c absorptiona b ouppin severals uc s sf t l s st y s
aspects of commercial aircraft support systens has come as a result of lengthy experience, and a strong commitment to training.
Saudia is a comparatively independent oper
ation and can offer technicians exceptional
housing and other perquisites and has, therefore, been able to recruit and retain educated
blue-collar technicians. Training programshave been costly, but they have contributed
significantly to the high quality of operations
and maintenance of Saudia. 

"Saudi Arabia Continues Growth," op. cit., p. 30. 
2Quotation cited in "Saudi Arabia-The Manpower Controversy," Middle East Economic Digest, Apr. 24, 1981, pp. 40

41. See also "Saudis Seek Technical Self-Sufficiency," AviationWeek and Space Technology, May 14, 1984, pp. 68-70.""Saudi Arabia Continues Growth," op. cit., p. 29."'John Whelan, "Airline Safety Questions Follow Riyadh Disaster," Middle EastEconomicDigest, Aug. 29, 1980, p. 35. The
official declaration of cause for the accident which killed 14 crew
and 287 passengers was a fire of undetermined origin in the
cargo compartment. Factors contributing to the fatal results
 were listed primarily 
as pilot error in not making a maximumstop landing and immediately evacuating upon landing and notproperly utilizing the flight crew during the emergency. Information provided by the National Traffic Safety Board, Wash
ington, D.C., March 
1984. 

http:9,149.11
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Kuwait.-Kuwait's aim to become a regional 
center and a hub in East-West air traffic has 
been the driving force in civil aviation policy 
and the growth of Kuwait Airways during the 
past two decades. Kuwait Airways is unusual 
among world-class airlines in that it has no 
domestic air4service. Yet Kuwaitis probably 
travel more by air than people from almost 
any other nation. The airline, however, cannot 
make up in receipts on international air trav-
el for the lack of domestic air service. In addi- 
tion, heavy losses due to increased operatingcosts in the past 3 years, and the fact that 

longer range aircraft make stops in the Mid-
die East less necessary than before, have 
changed the likely future growth pattern of 
the airline and probably will modify the need 
for building a new airport. 

The Kuwait Airways Corp. (KAC) has been 
expanding the range of services it offers using 
eight-seat aircraft that fly up to 6 hours non-
stop. Air taxis to the Persian Gulf and parts 
of Europe were initiated in 1982. The goals of 
the new service are said to be to reduce the 
use of private planes and to increase sagging 
revenues of the company. Another tactic to 
boost profits is the goal of increasing KAC's 
market share on Gulf flights. To do so, how-
ever, fares were reduced by 35 percent for trips 

in order to make the airlinewithin the area 
more competitive, 

Kuwait Airways has placed a ceiling on fur-
ther hiring, and the management intends to 
cut the substantial losses of the past few years 
through emphasizing profitable routes, such 
as the one to New York, and perhaps by of-
fering less frequent service or canceling some 
routes. Politically, however, it may be difficult 
for Kuwait to withdraw from certain routes 
while continuing to serve others. 

Kuwait's sole airport, Kuwait International, 
was built in the 1970's. In the 1970's the Bri
tish firm Frederick Snow designed a runway 
which an Italian contractor was unable to 
build in the very hot climate of Kuwait. A Jap-
anese architect, world-famous in this field, 
solved the problem: huge slabs had to be 
sawed in two at great expense. This remains 

a well-remembered example to Kuwaiti plan
ners of the need to monitor technology trans
fers. " 

An airport development plan completed in 
1975 has been largely ignored, and the pres
ent Civil Aviation Department has authorized 
a new conceptual study by Aeroport de Paris 
to cover requirements to the year 2000. An 
IATA team has prepared another report on 
the subject.Both reports identify coordination 
between military and civilian airport needs as 
between miltr ndcivilin airpor nsa major factor in determining whether or not 
a new second airport can or should be built. 
Another key issue is Kuwait's future impor
tance in regional and international air traffic. 
Studies indicate that the existing airport, with 
adesign capacity of 4 million passengers per
 
year, will have to cope with about 5 million 

passengers by 1990. This compares with 2.8 
million in 1981. Like Algeria and Egypt, Ku
wait is thus anticipating a growth in air pas
senger traffic beyond its present physical and 
service capacities. 

The aircraft support industry in Kuwait is 
heavily staffed with nonKuwaitis. Even prior 
to the completion of expansion plans, efforts 
were made to expand recruitment. For exam
ple, in August 1980 airline pilots (as well as 
employees of the fire department) were ex
empted from military conscription. The over
burdened airport traffic controllers were to be 
"stretched" by upgrading automated controls. 
A computerized radar system was put into ef
fect in September 1980 at a cost of $3.7 mil
lion. Chief executive officer of KAC Ahmad 
al-Mashari announced in June 1981 that an in
service training system for Kuwaiti and other 
Arab engineers and technicians '-ad been 

56
started.


Staff training is included in the $775 million 

contract between KAC and Airbus Industrie 

"Pacific Consultants, the Ballast Nedem (the Netherlands), 
and Soleco (Italy) were all involved in the building of the air
port. Minor parts of the present airport system, including the 

jetways, were designed or furnished by U.S. firms. The airport 
development plan was drawn up by the Netherlands Airport 
Consultants. 

""KAC Plans Major Projects," Middle Esst Economic Di

gest, Jun3 12, 1981, p. 28. 
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for purchase of II aircraft. ," Some say that the
Boeing 767 had the technical edge over the
Airbus A310; moreover the U.S. company had
the advantage of having provided the rest of
KAC's fleet. Boeing reportedly lost this award
for political reasons. The Airbus was reported-
ly selected because the political positions of
major consortium participants, particularly
France, were seen as more acceptable.' , Polit-
ical considerations ii: aircraft sales in the region are covered in more detail in a following 
sec tin 

The political importance attached to having
a national airline should not be overlooked inexplaining Kuwait's strategy. In the future,
KAC's expected increase in services and as-sets will result in expanded requirements for
skilled manpower, even with more extensive 
use of automation. Two points should be
noted. First, there is no indication that the
work force will be primarily Kuwaiti. Depend-
ence on expatriates must be increased to carry 
is includedl in the plans, it is not clear whetherout these plans. Secondly, although training 
the planned training is sufficient in view of thephysical expansion, 

phy a ex . 
Egypt.-Expansion of Egypt's civil aviation 

sector has been uneven during the past few 
years, despite projections which show large fu-
ture increases in passengers. While financingproblems have not postponed construction ofairport facilities and telecommunications im-
provements, EgyptAir has had to retrench

plans for major aircraft purchases."'Redefini-
tion of its market segment, competition, and 


anageitsmrke t
roblemh contiuteio, admanagement problems have contributed t o the
slowdown in expansion of the state-owned air 

carrier. 


Passenger traffic through Cairo is expected
to rise rapidly from the current level of 4 mil-
lion passengers per year, possibly at a rate of 

Middle East E'conoin, ,)igest,vol. 25, May 29. 1981. p 26.
"'IVo-A rab Stand 'Wins .irbus Deal, "iddle East Eco.nonic l)igest, July 11, 1980, p. 34. The number of aircraft given

in the 1980 announcement of the contract award was six hutthe 1981 figure was revised to I1. 
'Alan Mackie, EgyptAir 'rims Expansion Plans," MiddleE'ast conomic Digest, Sept. 5, 1980, pp. 3-4. 

15 percent annually.0 The airport at Cairo will
be expanded according to designs by Aeroport
de Paris. The first annex will raise overall ca
pacity from 5 million to 10 million passengers
annually when it is completed in 1984. An
other 5 million may be accommodated by a
second annex to be built by 1987. The airport
plan allows for completion of further annexes 
as necessary. 

A complete overhaul of the air traffic con

nThompson-CSFtrol system for the whole country is underway.(France) will build and equipthe Cairo air navigation center as well as seven
radar stations in other parts of the country,
linked together by microwave. Air traffic con
trollers will be trained on the SIMCAT simulator to be supplied by Thompson-CSF. The
French Government is helping the Egyptian
Government to finance the package-worth
$72.5 million. The French officially subsidized
financing was reportedly a critical factor in the
decision to choose the French company. 

Regional airports at Alexandria, Aswan, 
and Luxor are being improved. There has alsobeen discussion of building two new international airports in the northern Delta area.These would be located at Alamein and Ameri
yah and would tie into industrial development
schemes for the region.61 

EgyptAir has been redefining its relation
ship with the government over the past few
 
years. Ali Gamal al-Nazer, Tourism and Avia
tion Minister, announced in November
that the company 1980was doubling its capital to
 
$72 million through investments from the National Bank of Egypt and the Misr InsuranceCo. Independent observers noted that Egypt-
Air had been permitted to exercise increasing 

autonomy and had been commercially success
ful, recording operating profits of $17.4 mil
lion for 1979.2 

Nonetheless, planned investments havebeen scaled back. Orders for four McDonnell 
-

"lobert Bailey, "Safety First at Cairo Airport," Middle East
Economic Digest, June 12, 1981, p. 24."'"Northwest Development Planned," MiddleEastEconomic 
Digest, July 3, 1981, pp. 7-8.
 

"Mackie, op. cit.
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Douglas (U.S.) DC-10/30 aircraft were canceled 
in August 1980. Referring to the purchase of 
three Airbus Industrie A300s, the Tourism
and Aviation Minister said that the new in-
anv tonts Ministrd thtallbmate niane-
vestments could not all be made sinmltane-
ously.;I The company decided to forgo the 
long-haul market, for which the DC-os were 
ordered, concentrating exclusively on the me-
dium-range market. Further planned invest-
ments were being limited. Discussions focused 
on either canceling or reducing in size by 75 

g n tier 7to 
percent the planned maintenance center to 
service the Airbuses at Cairo Airport. 

The government, nonetheless, affirmed its
sul~ortforgyp~irs vitua monpol as 

it protected the company from potential com

petition from, a newcomer. Arabia (Arab In-
terntional iro neswoserAraiara inDe-
ternational Airlines) was incorporatd in De 
cember 1978 with $15 million in capital owned 
60 percent by private Egyptian and 40 percent 
werSaudi Arabian investors, Its staff of 150 

ers alh nut after operating for6gyptlans. 
less than 6 Ionths, it was forced to termlinate
operations. It was not permitted to fly on lu-

wouldcrative international routes, which 

bring it into direct competition with the state-

owned company. Closely restricted domesti-

cally, Arabia finally succumbed to price-
cutting tactics. Further evidence of the gov-
ernment's commitment is the fact that of the 
$226 million allocated for civil aviation in fiscal 
year 1981-82, EgyptAir was to receive $103 
million. 

The Egyptian labor profile, which includes 
an abundance of labor and a large professional 
contingent, is well suited to air transport. 
Specific vocational training programs are re-
quired, however, for each occupational cate-
gory (the four major areas being aircraft pilots, 
flight attendants, ticket and station agents, 
and aircraft mechanics). Skilled labor occupa-
tions such as mechanics may present the 
greatest difficulties in terms of availability of 
labor, while training flight attendants and 

............. 

""'Egypt Cancels DC-10s," Aliddl East Economic Digest, 
Aug. 29, 1980, p. 18; Mackie, op. cit. 

",Jenab 'l'utnji, "Arab Wings: Flying the Charter Way," Mid-
dle East Economic )igest, June 26, 1981, p. 26. 

ticket agents does not present a great prob
lem." 

Algeria.-Algeria is simultaneously expandAlei.-graisimtnouyexnd
ing airports, purchasing aircraft, and planning 
for increased demand for trained staff due to 
the forecasted increases of 3 million to 5 mil
lion passengers annually in passenger air traf
fic during the 1980/84 development plan peri
od .6"Two of the fundamental criteria involved 
in the plan are to decrease charter freight and
intepaartodcaschtrfegtad
to upgrade the fleet in the face of growing air 
traffic. 

The Algerian 5-Year Plan mentions alloca
tions for a potential fleet of 54 aircraft. How
ever, because aggregate investment levels are 

not specified, it is unclear how much expan

sion beyond present levels will actually occur. 
The 1980-84 development plan aims to provide
international coverage for the southern part 
of the country and to expand facilities in the 
north to meet increasing demand. Approxi
mately 30 airports are to be built or upgraded, 
20 of which are located in the south. These will
beudprm ilfrsht-altovrsn 

be used primarily for short-haul stopovers en 

route to points in west, central, and southern 
Africa. 

Contracts for design and construction of two 
of these airports were recently won by the 
state-owned International Airport Authority 
of India. The turnkey contracts for the air
ports at Batna and Setif are reportedly val

6ued at $100 million.

Despite deliveries in May 1982 of two Boe
ing aircraft, a 737 and a 727, Airbus Industrie 
appears to be gaining ground in negotiations. 
One attractive feature of Airbus proposals has 
been broad sales and leasing packages that 
take manpower needs into consideration. For 
-
"'Egypt's acquisition of military aircraft technology (through 

licensed assembly and military procurement) may improve tech
nical capabilities useful to the commercial aircraft sector. See 

Clarence A. Rtobinson, Jr., "Egypt Seeks technology, Trans

fer," Aviation Week an] Space Technolov, Aug. 15, 1983, p. 
129ff. 

" Michael Frost, "Algeria Plans Major Airport Expansion," 
Middle East Economic Digest, Aug. 28, 1981, p. 7. 

"Middle East Ecoromic Digest, July 2, 1981, p. 4; "Indians 
Sign Airport Contracts," Middle East Economic Digest, Nov. 
5, 1982, p. 13. 
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example, Lufthansa (West Germany) will train
Air Algerie crews on A300s at the Frank-
fort/Sieheim base of Lufthansa., This arrange-
ment is part of the terms of a lease for twoAirbus Industrie medium-range passenger
planes. Eight Air Algerie maintenance teamswill also receive technical training. Until the 
Algerians are fully able to overtake opera-tions, Lufthansa itself will provide crew and
maintenance technicians. 

According to some estimates, Algeria may
need up to 25 Airbus Industrie A300s in the
next 15 yearsi9 Although the comparable Boe-
ing 757 is less expensive, Airbus is said to
have the edge. In this case the French have
offered to train Algerian engineers and aircraft 
mechanics at Airbus' factories in Toulouse. 
Moreover, the French proposed to set up complete maintenance facilities for Air Algerie atEI-Djazair within 3 years. 

A civil aviation school for pilots and techni-
cians is planned as a step towards implemen-
tation of the current development plan."0 Theschool, to be located in Constantine, will be 
modeled on the Ecole Nationale d'Aviation 
Civile in Toulouse. Its estimated value as a
turnkey package is from $115 million to $230 
turney Fundig isromillion. $1800 hmsl en o-Funding of $818,800 has been pro-
vided through the United Nations Develop-
ment Program while the Algerian Government
has allocated some $68.2 million. The Enter-
prise Nationale d'Exploitation Meteorologique
et Aeronautique, within the Transport Min-
istry, is in charge of the project. Tractionel (ofBelgium) is carrying out preliminary studies 

for the proposed 636-student institute. 


Algeria plans to purchase sophisticated 

equipment for 
use in training and research.For example, Algerian leaders have been dis-cussing the purchase of flight simulation 

equipment from Latecoere (France). The sim euipento o from ore(Fanestig The hysim-ulators would be used for testing the physio-

""Air Alg6rie leLses Airbuses," Aiddle East Economic Digest, May 22, 1981, p. 8. 
""Airbus Looks to Air Alg6rie," Middle EastEcnomicD-gest, Oct. 15, 1982, p. 6. It presently has no Airbus or Boeingaircraft on order, however. 


"OFrost, op. cit.
"Middle East Economic Digest, Feb. 27, 1981, p. 8. 

logical effects of flying on the flight crews aswell as for testing aeronautical equipment. 12
Algeria has plans to purchase a research aircraft with the help of a $7 million loan from
the Arab Fund for Economic and Social Devel
opment (AFESD). It will be used for testing
ground control equipment by Africansome 
and all Arab countries. 7' 

If Algeria proceeds with its planned fleet ex
pansion, investment on the order of $55 mil
lion could be required and an additional 1,000
workers could be needed. It appears that the
overall composition of the national labor force
could support the annual levels of growth
planned in airline-related occupations, given
adequate vocational training in the specific oc
cupations required. 

Serious attempts are thus being made by Aigeria to develop manpower apace with increases in air traffic and airport expansion.Airbus Industrie, with its multigovernment 
support, is said to offer attractive training arrangements and financing terms. Thus Airbus
is said to be favored for large purchases of air
craft in the coming years. 

Iraq.-Iraqi Airways uses Lufthansa serv
ice for its aircraft maintenance but performsits own routine maintenance (A and B checks).
Plans have been laid to build new airports inmost provinces with a view to expanding and 
im provinc it a vie Tai and
 
mprovwng Iraqi Airways services. There are


plans to expand the domestic network through

airports to be built at Arbil, for which the design contract has already been let, and at 
enuesAmara, Kirkuk, and Najaf." Decreased oil revand the strains of the Iran-Iraq War,
however, make delay of these plans likely. 

Iraqi Airways has experienced impressivegrowth, especially since 1977, and consider
able investments have been for new airports,both international and domestic. Foreign contractors from a wide variety of nations have 

""Aviation Contract Discussed," Middle EastEconomicDi
gest, Apr. 11, 1980, p. 22. The contract was valued at $45million. 

"Middle East Economic Digest, Aug. 8, 1980, pp. 15-16. 
"Information provided by U.S. Department of Commerce, International Trade Administration, Feb. 10, 1983. 
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participated. Pacific Consultants of Japan won 
contracts for airport design studies in 1976 
and 1978. The major construcLion contract for 
the Baghdad international Airport (valued at 
$900 million) was awarded in 1979 to the 
French nompany Spie-Batignolles and Fouger-
olle. The major Basra Airport construction 
contract was awarded in 1980 to an Austria-
West Germany consortium of Universale 
IHoch and Treflou and Bil Pinger. In 1978 
Scott, Brownringy and Turner of the United 
Kingdom received a contract of unspecified 
amount for design of passenger terminals; 
another British group, Kirkpatrick and Pa.-. 
rers, received an airport consultancy contract 
in 1982. In conjunction with the contract, Pak-
istan's Feedai Agency is supplying labor for 
this construction. 

The primary suppliers of passenger aircraft 
and parts have been U.S. corporations. Three 
Boeing 727c and 747s, at a cost of $183.6 ril-
lion, were sold in 1981. Three other 727s were 
sold in 1980. In 1975, two 747s, three 727s and 
one 737 were supplied by Boeing at a cost of 
$150 million. 

The State Organization for Civil Aviation 

has plans to build a comprehensive training 
institute. Programs in operation and mainte-
nance of airports, aircraft, air traffic control, 
and radar equipment will be offered. Pilots and 
cabin crew will be trained in a broad range of 
skills, including foreign languages.' 

Iraq has been active in developing special-
ized manpower for its commercial aviation sec-
tor. Now that women as well as men are be-
ing admitted to train as pilots at the Takrit 
air force academy, the pool of skilled labor that 
could be eventually drawn from military to civ-
il aviation may be expanded once the Gulf war 
is ended.16 This move is indicative of national 
policy to expand the indigenous labor force. 

The government is not waiting for domes-
tic facilities to be completed before intensify-
ing training activities. In October 1981, Br;t-
ish Airnorts International won a $1.3 miilion 

"Middle East Economic Digest, Apr. 10, 1982, p. 28. 

"Middle East Economic Digest, Apr. 9, 1982, p. 5. 

contract to train over 400 Iraqis in airport elec
tronics." The courses to be given in the United 
Kingdom will include both classroom study, 
at universities and technical institutes, and 
hands-on training at airports and at centers 
of aviation equipment manufacture. A simi
lar contract worth $530,000 to train Iraqi air 
traffic controllers in the United Kingdom was 
awarded at the same time. 

British firms thus have been particularly 
successful in the Iraqi aviation training mar
ket. Some companies have had long-time work
ing relationships with Iraq, such as the Lancer 
Boss Group which has been dealing with 
Iraqis for 20 years. Non-British firms have 
made inroads in this market. For example, in 
January 1982 an airport staff training con

tract worth $1.4 million was awarded to the 
West German firm Flughaven Frankfort am 
Main. 

The national airline of Iraq continues to 
operate despite the war with Iran. Under pres
ent circumstances, however, it is unlikely that 
Iraq would divert capital investment or occu
pational training (pilots and aircraft mechan
ics) from the military in order to build up the 

commercial airline industry. 
Iran.- Iran Airways presently handles most 

of its own routine maintenance, with the 
assistance of technical specialists from other 
countries. Major overhauls are carried out 
abroad. Iran's Fifth Development Plan, (1973

77), under the Shah's regime, called for expan
sion of existing airports and the construction 
of new airports, including the new Teheran air
port scheduled for completion in 1980. Author
itative information on the current status of 
these projects and of Iran Air is unavailable, 
although it can be assumed that military capa
bilities have been given priority over commer
cial aviation in the air transport sector. 

As of 1982, Iran Air was reported to have 
a labor force of 5,500 trained technical person
nel. Iran carried on negotiations with Austral
ia to set up a training program for Iran Air. 

"Middle East Economic Digest, Oct. 16, 1981, p. 28. 

http:ended.16
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About 150 commercial pilots of the national

airline would be involved in the program. 


Iran reportedly has budgeted some $33 mil-
lion over the next 5 years for l)uilding a new 

international airport south of Teheran. Design
and preliminary construction 
were completed

prior to the Shah's overthrow. Plans have been
scaled down from an annual capacity of 20 mil-

lion passengers to 71 2 million. 
Total cost is now estimated at between $100 million to $200
million. Despite the political situation, Iran'scommi tmnent to the airport project suggests

that the government expects more internation-

al visitors and is willing to provide modern fa-cilities for them. 71 

lRegional Efforts.-The expansion of air traf-fic inthe Midldle East over the last few years
fisienhe idrle stcoverten ewlas gyDomestic
has seen considerable cooperation among re-gional and national carriers. One official,speaking about joint provision of air serviceslbetween the Middle East and North America,
summed up the general situation quite suc-cincly:"Atthe
omet w do 
ot avethe
ci nc tlv: ''At the momentequipment, the machinery,we 

or 
do not have thethe manpower

to do it jcover demand for services] individu-
ally. The idea is for a pooling of resources tobenefit everybody.*' 79 

In 1980 a technical consortium was formed
that included Middle East Airlines, Saudia, 
Kuwait Airways, Gi," Air, and ALIA (theheld discussions with other members of theRoyal Jordanian airline). The consortium also 
Arab Air Carriers Organization (AAC()), butnone have yet joined. Programs being consid-nnered etajoind.Pogrw ncdeig
a ms dered or actually underway include shared serv-
ices (espeially telecommunications) and uni-

Shared Services.- Sharing electronic equip-mert and technical services may be an attrac-


tive option for Middle East carriers. Highly
specialized electronic and telecommunications 
may cost as much as 20 percent of the total 
sum required for a new airport. Elements typ-ically included in a turnkey package are radar, 

"Aliddle East Business Intelligence, vol. 2, No. 1:3, Aug. 15,1983. 

7""'Aral Airlines Plan Athuitic Route," Middle East Ecmomic

)igest, June 20, 1980, p. 16. 


a central computer judged to be adequate.
Another labor-intensive service that could 

be performed more cheaply through a regional
centerAmong the Arab countries, only Saudi Arabiahas such capabilities. A regional air traffic con

is the calibration of instruments. 

hassuch a abirtieofra n con trol system may be attractive from an econom
ic perspective, but there is overlap between themilitary and civilian control networks so thatsuch cooperation may not be politically feasible. Aircraft maintenance centers and joint ca
tering services are under discussion. 

Unified Trairting.-Royal Air Maroc's experience with training Moroccan nationals for 

technical flight staff shows how expensive

training can be." In 1980, the airline an
nounced its goal of complete staffing withMoroccan nationals by 1982. The 1980 def

"HoBiUt i;aie3 ' "Airlines Plan Computer Reservation Cen
tre," Middle East Economi' Digest. Apr. 11.project is estimated ] 980, p. 19. Theto cost $30 million to $40 million.")avid Hlawley, "Royal Air Maroc ... Facing the Coinpetition," Aviation: A Middle East Economic Digest Business
Feature vol. 26, June 26, 1982, pp. 62-63. 

telecommunications, navigational aids, andlighting. Multinational corporations or consor
tia of suppliers of equipment and services generally offer to install, maintain, and staff the 
airport.
 

In order to limit the number of expatriate
workers who form the largest proportion of thetechnical staff in most cases, airlines in the
Middle East have t he option of automating
operations. Keeping the labor component to a minimum while at the same time develop
ing regional capabilities requires coordination
in telecommunicationg services. Perhaps themost impressive effort is the joint computer
ized reservation system."' Based in Bahrain, 
it will handle an estimated 10 million reservations a year for the 10 airlines involved: ALIA,Yemen Airlines Co. (South Yemen), 
Gulf A-, Kuwait Airways, Libyan Arab Air

wines, Middle East Airlines, Saudia, Sudan Airways Corp., Syrian Arab Airlines, and Yemen
Airways (North Yemen). At present only GulfAir has its own computer reservation facilities; 
the rest lease services from outside the region.
Iraqi Airways did join the group because it has 
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cit of $2.6 million (up from $1.9 million the 
year before) was attributed largely to training 
costs totaling $3.8 million in 1980. As of June 
1980 approximately 60 percent of the techni-
cal staff was Moroccan. Nevertheless, the air-
line has expanded its role in regional training, 
The Aral) Civil Aviation Council has consid-
ered promoting Morocco as a base for a civil 
aviation high technology institute. 2 The Royal 
Air Maroc center in Casablanca is training 
some African airlines students (e.g., from Air 
Mali, Air Zaire, and Air Mauritania) in addi-
tion to Moroccan nationals. 

success in 
The AACO has met with some suelectronics, 

joint training o" management-level staff. The 
Douglas Aircraft Co. (subsidiary of McDon-
nell Douglas Corp., U.S.) organized a popular 
seminar for the 18-member AACO in August 
1981. This was followed the next year by a 
marketing course offered to 25 executives 
from the group. Sessions included fleet plan-
ning, aircraft financing, performance assess-
ment, and forecasting.' 

In September 1981 the chairmen of several 
Arab airlines met to consider a unified train-
ing system as well as the joint building of a 
large airport hangar. The airlines involved 
were Kuwait Airways Corp., Saudia, Middle 
East Airlines, Gulf Air, and ALIA. There has, 
however, been no reported progress in these 
ventures, 

There is general agreement that cooperation 
among Arab airlines is economically desirable 
and perhaps necessary to reduce staff require-
ments of individual carriers. The AACO is the 
most comprehensive organization, but various 
smaller groups of countries have participatedt 

in joint programs. The notable achievement 
has been the development of the Bahrain- 
based, centrally computerized reservation sys-
tem. Joint provision of other telecommunica-
tions, maintenance, and training services has 
been discussed rather more than implemented. 

"'Bailey, "Airlines Plan Computer Reservation Centre," op. 
cit., p. 19. 

S"Arab Airline Chiefs Discuss Cooperation," Middle East 
Economic Digest, Sept. 11. 1981, p. 4. 

PERSPECTIVES OF SUPPLIER 
COUNTRIES AND FIRMS 

Commercial aircraft support systems com
prise a variety of equipment and services 
needed to operate and maintain local airlines 
in the Middle East. As discussed earlier, they 
fall into two groups: the goods and services 
needed to operate aircraft, and those needed 
to operate airports. The former are usually 
supplied by other airlines, aircraft and aircraft 
engine manufacturers, and aircraft mainte
nance firms. The latter are supplied by a di
verse group of communications, aerospace

and airport construction firms. 

The diversity of products exported to be 
parts of airports and air navigation traffic con
trol systems, and the large services component 
in aircraft maintenance and operation prec!udo 
any simple analysis of trade flows. While most 
equipment for aircraft and aircraft engine 
maintenance is exported as aircraft parts 
(SITC 7349), a large portion is linked to the 
original aircraft purchase." 4 

A multitude of equipment manufacturers 
often coordinated by construction manage
ment firms, provide the various airport sys
tems components. For example, Bechtel was 
has the construction manager for the new 
Riyadh airport, but the equipment installation 
and construction was handled under a num

ber of separate contracts. The French firm 

".The major equipment items in this sector are listed accord
ing to Standard Industrial Classification (SIC) and Standard 
Industrial Trade Classification (SITC) code numbers: 

SIC Commerrial Aircral Support Systems Equipment Clasifications s171c 

cth, rrevied sAi 

Aircraftf Control ystems 764,7648 
EHectronic Flight SimulatorsInstrument L~anding Systems (Airborne 

nu . l(nin t.. 

inertalGuid ....... sElectronic Nuvigation Equipment 

1,dio Equipment 

tadioAnt,'nnae 
Radio Telephione Equipmeu-nt 

3721 Aircraft 7341 792 
:1724 
:1718 

Aircraft Engines and Parts 
Aircraft Parts and Auxiliary Equipment 

7114 
7349 

7131 
7928, 7929 

Instrutrent Panel Mockups Training 
Aids (except electronic) 

1611 Airport Construction 
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Thomson-CSF is supplying air traffic controland navigation systems. Firms from theUnited Kingdom are also active, particularlyin Saudi Arabia. Germany's major presencehas been in Iraq, while U.S. firms are primar-
ily involved in Saudi Arabia. Some recent com-mercial aircraft support system contractsawarded in several Middle East countries areshown in appendix 7A in tables 7A-1 to 7A-5. 

Aircraft maintenance and support are per-formed by the local airline, by foreign person-nel employed by the local airline, or by foreignairlines and n.aintenance firms on a contractbasis. The contracts in the Middle E. t (andelsewh:..-e) cover a 3- to 5-year period. This isdone to . ?read the nonrecurring costs over abroaIer bag,, thus lowering the persoh-month
rate. 5 As mentioned previously, aft,7 the ini-tial aircraft scde, there is a substanti nountof follow-on training for flight operations per-sonnel, especiatly for smaller airlines which donot have their own training program. Crewsand performance engineers are trained andpreviously trained persormel are brought upto instructor qualified level. There may be asignificant amount of follow-on maintenance
training in the more specialized areas, such as
rigging and composite repair. 

The degree and magnitude of the follow-onvaribles incudig:.spare parts business is determined by many 
variables, including-

1. The amount of spare parts initially purchased from the manufacturers and sup-pliers prior to delivery of the first aircraft,2. The degree of customer expertise in air-
plane maintenance and repair of parts re-moved from-aircraft. 

3. The number of airplanes of a particular
make the customer has in operation. Forexample, the same quantity of certainhigh-cost repairable spare parts is suffi-
cient to suppo- t one or several aircraft.
As a general rule, however, the larger thefleet, the more spares that are needed over
time. 

"Person-month rate is the cost of employing a person for 1mon#.' including salary, benefits, and general overhead. 

4. Daily utilization by the customer of thefleet and the route structure. The higherthe utilization rate of the aircraft, the more spares are needed in inventory atte main base and at those locations in
cluded in the route.

5. The extent to which a customer participates in pooling of invenLory with opera
tors in the same region. 

Fleet homogeneity assists in maintenancesince the publications, training, ground support equipment, and spare parts needed reflectenly the differences between early aircraft andlater model aircraft of the same model. Maintenance capabilities can be pooled, but usuallythese capabilities and services are contracted.
There are, however, several consortiums
whose members perform maintenance for eachother. These usually do overhaul work for theconsortium. For example, one eperator maydo engine and auxiliary power unit work; another hydraulics; another airplane structures.
Regional airline spare parts pooling agreements are administered and controlled by theairlines-prime manufacturers are not participants. Most Middle East customers currentlyparticipate in the International Air Transport
Pool (IATP). 

Competition

Technical
echncalAssistance and Commercial
 
Aircraft Sales
 

Among Suppliers in 

The factors which affect competition among
firms supplying technical assistance to airlines
in the Middle East are, not necessarily in or
der of importance, fleet compatibility, geographical proximity/route compatibility, historical ties, and commitment to service. Fleet
compatibility, or capacity for type-specific
maintenance and support, and geographicalproximity are more prerequisites than competitive factors. Historical ties have been an important determinant of technical support relationships, but they must be reinforced in orderto remain influential. Underlying historicalties with foreign airlines are bilateral politicalrelations. With the exception of MEA andTrans-Mediterranean (all cargo), Middle Eastern airlines are government owned, heightening 
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the importance of political factors. While the 
contracting of maintenance services is not nec-
essarily a long-term commitment, combined 
with other technical services and assistance 
it is an important aspect of airline operations 
and is unlikely to be entrusted to an airline of 
a country with poor or faltering political rela-
tionships. Price, which is always a factor, is 
sometimes not as important a consideration 
as quality and efficiency of service combined 
with commitment. It is costly and disruptive 
to have aircraft grounded; airlines have been 
willing to pay for reliability in service. 

Sales of large commercial aircraft lead to 
sales of auxiliary equipment and services. 
Table 66 shows the large U.S. export value of 
sales of large commercial aircraft. In 1982, 
sales to the Middle Eastern region were sur-
passed only by sales in the European and 
Asian regions. 

The Boeing Commercial Airplane Co. hopesTos eliaf Co me a $ illn o $ s 
to sell aircraft valued at $600 million to $800 
million to Middle Eastern customers in 1984 
alone. According to projections from Boeing,
the world market for commercial jet aircraft 

between 1983-95 will be worth about $185.1 
billion at constant 1984 prices. Of this, 3 and
4 percent will come from the Middle East and 

Africa, respectively, representing total sales 

of $12.9 billion. " Middle Eastern sales may be 
an important indicator for sales in the rest of 
the world. Whether carriers in the Middle East 
will invest in brand new aircraft, or refurbish 
or buy used planes in order to meet their ex
pected growth, is a major question for supplier 
firms. 

The chief rival of Boeing and McDonnell 
Douglas is Airbus Industrie, a multinational 
group of companies that are wholly or partly 
owned by Luropean governments. Members 
of Airbus Industrie are Aerospatiale of France 
(37.9 percent ownership), Deutsche Airbus of 

Germany (37.9 percent), British Aerospace (20
percent), and Construcciones Aeronauticas of 
Spain (CASA) (4.2 percent).8 7 Airbus Industrie 
was formally constituted in December 1970. 
Its first plane, the A300, a short- to medium
range twin-engine wide-body transport, w !nt 
into service in May 1974. A smaller Airbus, 
the A310, was delivered to customers begin
ning in the spring of 1983.11 

"6Robert Bailey, "Boeing Strikes Back," Middle East Eco
nomic Digest, Feb. 3,1984, pp. 34-35. 

"The French Government owns more than 97 percent of 

Aerospatiale, the British Government holds 48.3 percent of Brit
ish Aerospace's shares with the rest held privately. CASA is 
wholly owned by the Spanish Government. Deutsche Airbus 
is a subsidiary of two commercial companies that are in the proc
ess of merging. 

""Richard C. Schroeder, "Troibled Air Trar,.port Industry,"
EditorialResearch Reports,vol. 11, No. 20, Nov. 26, 1982, p. 
882. 

Table 66.-U.S. Exports of Commercial Transport Aircraft (33,000 lb and over airframe weight, 1978.82) 

1978 
Total number exported .................... 111 

Canada ............................... 4 

Latin American and Caribbean ........... 14 

Europe ................................ 36 

M iddle East ............................ 17 

Asia .................................. 24 

Oceania ............................... 

Africa ................................. 


Total value (millions of dollars) ............. 

Canada ............................... 

Latin Ameica and Caribbean ............ 

Europe ................................ 

Middle East ............................ 

Asia .................................. 

Oceania ............................... 

Africa ................................. 


6 
10 

$2,558 
132 

187 
906 
541 
478 
118 
196 


1979 1980 
200 237 
20 22 
19 31 
68 109 
17 9 

60 53 

6 7 

10 6 
$4,998 $6,727 

373 299 
423 640 

1,601 2,670 
582 236 

1,722 2,467 
149 179 
148 236 

1981 1982 
255 121 
25 13 
35 13 

108 31 
21 13
 
34 25
 
19 8 
13 18 

$7,180 $3,834 
584 294
 

1,027 301 
2,528 938 

841 699 
1,405 1,096 

559 234 
236 272
 

SOURCE: Bureau of the Census, "U.S. Exports. Schedule B, Commodity by Country," Report FT 446 (annually), In Aerospace Industries Association of America, Inc., 
Aerospace Facts and Figures 1983/84, Washington, D.C., Jly 1983, p. 133. 
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Commercial aircraft, however configured, technical success but a major financial failure;are costly, as shown in table 67. Enormous only 16 were produced."capital outlays are required for developing and Boeing's newest planes are both twin-engineproducing new models of large commercial air- , arebtjeiners new planes tninen.inecraft. A new airline program can cost 2 )il- jetliners with new, fueol-efficient engines. Thelion to $i3billion before deliveries even begin.,Thisfigreecee mythecomany' enire 767, a twin-aisle wide-body, smaller than the7,7, h~egan flying commercially in the UnitedThis figure may exceed the company s entire States in September 1982. It has seven seats 
Sest-worth.""There ilo lte reveniajora best-selling plane will be major revenue 

across with a capacity of 211 passengers. Theaearner. 01f 2:3 models of commercial jet-pow- 757, under- delivery beginning in 1983,shot- to medium-range jet with is a186 seats.ered transports l)roduced, only two are believed to have been profit-earners-the Boeing Some observers note that, until recently, nolong-range 707 and the medium-ralge 727. aircraft available on the market had 150 seats(Over 1,800 727s have been delivered.) Lock- to accommodate a smaller number of passenheed's L-1011 lost $2.5 billion by the time it gers. This perceived gap in the market led airwas canceled, after approximately 200 were craft manufacturers in the United States anddelivered. The supcrsonic transport Concorde, Europe to begin work ondeveloped by the British a smaller airplane.and French, was a This size is desired by airlines for its fuel 
- 'sh. V. T"chEo economy.l.o ,fi,. 'Br"iis',,I )t.,.,ihjp Boeing disputes that the 150-pa ssenger airoi nt, I'rodhctio aniiI n nIIrtie [' nil ed Stlats, ., ('in-Ilifiltt' A.sssn, 't ltit I '.S. ('ii Aircraft lndtr'y. U.S. 

1)partil 
craft need must be filled by a conpletely reent of I 'm .it'of i hilst rY l-. Industr N,Analy'sis lDivision. (fficeAs;eisnint I illn ..Man'11"Anmo 

.l'h ih'i'sic : 
helle May, 'Conll'irdle---Ilird of liirtorty or Politicalto Iilhl it new jetliner has bet referred to as"In 'iling it, co iasy." 

Albatross: An 'amination in the ('ortext of British! F-o'oigrSet ,John Newhou se. 7'Flit.,Sort , (;unw Policy' lntI" tioni Orgal iZ, i , voi. 33. No.Nw York: Allredl A. Knopft, 1982). 'I, at Lumn 
1979, pp. 181-508. 

Table 67.-Typical Configurations and Purchase Prices of Various Competing Commercial Aircraft 

Ma nutact urcaunt ry Year Seatinga CostbModel available (seating range) (millions 1984 dollars)Airbus Industrie 
France, United Kingdom, 

Federal Republic of Germany, Spain 
A300 1974 260 (250-260) 50A310 1983 210 (200-210) 45 
A320c 1988 150 (134-174) 24BoeingUnited States 737-200 1968 115 16-20 
737-300 1984 (122-149) 23-25 

737-400 tinder review (134-161) NA 
747-SP 1976 331 77-84
747-200 1971 452 86-101
747-300 1983 496 91-106 
757-200 1983 186 38-42
767-200 1982 211 48-54 
767-300 1986 261 56-61 
7-7 d late 1980's  -McDonnell DouglasUnited States MD-80 1980 140(133-155) 23-24aNuober of seats depends on seat pitch (spacing) used. First number is for a typical layoutbCosIs are highly variable an(] are given as a reference ,nly. Aircraft configuration, customer needs, provision of spare parts, and other factors make exact numbersfor aircraft or cost comparisons between companies difficultCThe Airbus A320 protect iecetved final go-ahead funding from the consortium in March 1984,dTeCtoeconfiguration of the 7.7 i., unknown it will probably make greater use of composites and maySouRCES "The Air War-Boeing, Airbus Fight 

use e lighter weight metal skin.for Jetliner Contracts All Around the World,"
irircial Airplane Co, 

Wall Street Journal, Mar. 20,1984; information provided by Boeing Com.Airbus Industrie. and McDonnell Douglas Corp., March 1984. 
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designed (and hence very expensive) airplane. 
Their 737-300 mode] can accommodate a max-
irnum of 149 seats. ' Under study are a 737-
400 configuration (a stretched version of the 
737-300) with 134 to 161 seats, and a short-
ened version of the 757-200 (presently 186 
seats). Boeing has recently reached agreement
with the Japanese for development of a ".ew 
plane, presently termed the 7-7. which could 
end up being in the 150-seat range.9 " 

The DougA'as MD-80 has 142 seats and 
might be stretched into the 150-seat range. 
The MD-80 series plane is already selling well 
in the United States and elsewhere, with three 
modtis in production (the Super 80, MD-82, 
and MD-83 seating up to about 155 passen-
gers). This makes the aircraft already an ef-
fective rival in the 150-seat market." McDon-
nell Douglas is now studying a new version, 
the MD-88, which would seat up co 164 pas-
sengers and use the projected new interna-
tional V2500 engine being developed by the 
multinational International Aero Engines con-
sortium.9 ' The latter powerplant is being de-
veloped by a group of seven companies in five 
countries, with Pratt and Whitney of the 
United States and Rolls-Royce of the United 
Kingdom the project leaders. The engine is ex-
pected to be available around 1988 and prob-
ably will also be used in the Airbus A320. 

The need for a new 150-seat jetliner was a 

major concern in the deliberations leading to 
approval of funding for the A320 by the sep-arate members of the Airbus consortium. The 

"Germain Chambost, "Boeing's 737-300: A Step Into the 150-
Seat Market," lnteravia-AerospaceRe, iew, March 1984, pp.
240-241. 

."...,eing,Japan Sign Work Share Pact for 7-7," Aviation 
Week and Space 7'echnology, Mar. 19, 1984, p. 32. 

'"Michael Dixon. "McDornell-Douglas Studying MD-80 Air-
liner Derivative," M'nancia Tinmes, Mar. 16, 1984, p. 6.I1bid.; .Aviation eean pcTchoo ,M ar. 19, 1984,p.3 A1. 

'During deliberations by the Britinhi, Margaret Thatcher was 
quoted as saying, "I don't wait another Concorde. Where is 
the market?" (Peter Biddell, "UK Aid for Airbus- Don't Want 
Another Concorde," IFinancialTimes, Mar. 7, 1984). The Brit-
ish Government finally approved 250 million pounds in launch 
aid to British Aerospace for its share of the A320 project in 
early March 1984. British Aerospace argued that the A320 was 
not a technological breakthrough into an untested market like 
Concorde but an updated and improved version of the existing 

35-507 0 - 84 - 19 : QL 3 

production go-ahead for Airbus Industrie's 
A320 Transport program (which will cost a to
tal of over $2 billion) was endorsed by Euro
pean governments under the condition that 
the consortium work to improve its profita
bility and more equitably distribute equip
ment contracts among participating countries. 
The 150-seat aircraft is expected to make its 
first flight in February/March 1987. Certifica
tion and start of deliveries are planned for 
spring 1988.11 
Government Roles in Aircraft Sales 

Compet.;tion between Boeing and Airbus is 
already intense and will probably become more 
so once the 150-seat A320 is introduced in 
1988. Each company complains that the other 
enjoys unfair marketing advantages. Boeing 
argues that Airbus is subsidized by the partici
pating governments, allowing it to provide 
preferential financing. Boeing also contends 
that nationally owned European airlines nat
urally prefer Airbus planes. Airbus refutes this 
by poining to sales of the Boeing 757 to Brit
ish Airways. As a response to charges by U.S. 
aircraft manufactuers, Airbus stats that aero
space resea ch undertaken by the U.S. Nation
al Aeronautics and Space Administration 
(NASA) and made available to American 
manufacturers, constitutes a subsidy for U.S. 
companies. Airbus alsodevotesstates anthat the U.S.Export-Import, Bank inordinate 
amount of its resources to financing overseas 
aircraft sales. Boeing has tho largest exportso n .. cmay ssoni al 8
 

of any U.S. company, as shown in table 68. 
One of the reasons given by the Europeans

for their government support of Airbus is that
European industry faces a fundamental prob
lem in its lower volume of production in com

parison to U.S. manufacturers. According to 
this view, long production runs give the U.S.
manufacturers, particularly Boeing, economies 

European Airbus project which would replace existing medium
range aircraft. Firm orders and options for the A320 number 
approximately 100. It is estimated that 600 must be sold for 
break-even, or more than 700 for the British Government to 
earn a reasonable return on its investment. (Ibid, Riddell.) 

"Jeffrey M. Lenorovitz, "Europeans Endorse A320 Produc
tion," Aviation Week and Space Technology, Mar. 19, 1984, 
p. 29-30. 
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Table 68.-Ten Leading U.S. Exporting Companies 

Rank Company 

1 Boeing .................................. 
2 General Motors ............................ 
3 
4 

General Electric 
Ford Motor 

.......................... . 

5 Caterpillar Tractor .......................... 
6 
7 

McDonnell Douglas ........................ 
E. I. du Pont de Nemours .................. 

8 United Technologies ....................... 

of scabq which are extremely difficult for the 
Europeans to match unless they can secure a 
sizable share of the huge U.S. airplane mar-

"ket.9 They note that out of 353 A300/A310
Airbuses ordered to date, a total of only 36 
have been ordered by two U.S. airlines. 99 View-
ing Airbus investments as very speculative,
these observers argue that the bulk of the 
funding has to come from their governments, 

For their part, U.S. aerospace industry lead-
ers point out that U.S. aerospace companies

fund a substantial amount of research and cle-
velopment (R&D) themselves. A National 
Science Foundation (NSF) analysis of indus-
trial R&D shows that the aerospace industry'sR&D funding far outpaces the average for all
R&D fundingufactrngo ust es.e avea al-
U.S. manufacturing industries. In 1981 aero-
space company funding of R&D (civil plus mill-itary) was 4.2 percent of net sales, compared 
to 2.0 percent for all U.S. manufacturing in-
dustries. Total aerospace R&D funding (company plus government) was 15.3 percent of net 
sales while the comparable all-industry per-
centage was 2.9.100 Figure 14 shows the Fed-
eral and company funds spent on aerospace
R&D (civil and military) from 1970 to 1983 in 

current and constant dollars. 


""The Airbus Example," FinancialTimes, Mar. 5, 1984. 
"Michael Donne, "U.S. Airbus Protests Arouse Little Euro-

pean Sympathy," FinancialTimes, Mar 22, 1984. The Euro-
peans also note that Airbuses have approximately 30 percent
U.S. content by dollar value, 

"Aerospa .e Industries Association of America, Inc., Aero-
spaceFactsand Figures1983/84, Washington, D.C., July 1983, 
p. 109. 

Total salesa Exportsa
(in billions) 

$ 9.78 
62.69 
27.24 
38.24 
9.15 
7.38 

22.81 
13.66 

9 IBM ..................................... 
 29.0710 Eastman Kodak ........................... 
 10.33 
aFor 1981, as reported by Fortune, Aug. 9, 1982, p. 68. 
Boldface denotes companies that are engaged wholly or partly in aircraft manufacture. 
SOURCE: Richard C. Schroeder, "Trojbled Air Transport Industry," Editorial Research Reports, vo. 

$6.10 
5.72 
4.34 
3.74 
3.51 
2.76 
2.64 
2.63 

1.85 
1.80 

Perctcntage 
of sales 

62.4% 
9.1 

15.9 
9.8 

38.3 
37.5 
11.6 
19.2 

6.3 
17.4 

II,
No. 20, Nov. 26,1982, p.83. 

The issue of subsidization becomes more 
complex if one examines only the component
of U.S. Government support for commercially
oriented aeronautical R&D. The Federal Gov
ernment, through NASA, devotes roughly
$300 million a year to these commercial aero
nautical R&D projects. ' NASA supports
long-term R&D in some areas that may be 
underfunded by private firms, such as aircraft 
noise and safety. Other programs support the 
development of more fuel-efficient and better 
performing aircraft, goals for which come feel 
private incentives may be adequate. On the 
other hand, some believe that there are no 
grounds for favoring this industry over othersalso facing international competition but receiving little R&D support. Advocates of
NASA's support argue that reductions in 
these programs could have a negative effecton the international competitiveness of the
U.S. civilian aircraft industry. 

The federally supported U.S. Export-Import
Bank (Eximbank) lends money at subsidized 
interest rates to foreign purchasers of U.S. 
products. The industries benefiting most from 
Eximbank's subsidized overseas lending in the 
last decade have been r- 'nufacturers of com

"'Reducing the Deficit: Spendingand Revente Options,a Re
port to the Senate and House Committees on tfe Budget-Part 
IlI (Washington, D.C.: U.S. Congress, Congre.sional Budget
Office (CEO), February 1984,) p. 173. CBO list d eliminat.on 
of NASA's commercially oriented aeronautical R&D programs 
as one way to reduce nondefense discretionary spending. This 
one change, if adopted, could generate savings of $1.9 billion 
over the 1985-89 period, according to CBO estimates. 

http:eliminat.on
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Figure 14. -Aerospace Industry Funds for Research and Development 
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mercial aircraft and heavy equipment, includ-
ing power generators. The large share of loans 
for commercial jet aircraft exports from the 
Export-Import Bank is shown in tables 69 and 
70. Table 69 lists total Eximbank authoriza-
tions of loans and guarantees as well as sepa-
rate exports for fiscal years 1974-82. In the 
years 1979, 1980, and 1981, aircraft exports 
represented 37.3 percent, 41.8 percent, and 
50.3 percent of total loan authorizations. This 
percentage, however, fell drarnatically in 1982 
to 7.8 percent of a much smaller total loan 
authorization of $3,104 million. Total author-
izations for loans in support of aircraft exports
in 1982 were less than one-tenth that of the 
previous year. Some of the reasons for the de-
crease were the soft market for aircraft sales 
during the worldwide air transport recession,
lwrng thota lwi a fundsandtquesion aslower total Eximbank funds,and questions as
to which U.S. planes truly were up against un-

fair competition. ""Fable 70 gives a summary
of commercial jet aircraft authorizations and 
the number of jets involved. The number of 
jetliner exports covered by these loans and 
guarantees fell sharply from 1981 to 1982. 

Supporters of the Eximbank program main
tai that it is a necessary response to the 
sometimes "predatory" policies of foreign 
ometimess"predatory"dponiciesuoffforeign
 

competitors offering advantageous financing 
terms to attract and retain buyers. They also 
feel that export programs stimulate U.S. 
employment and promote development of 
technology. Critics contend that such pro
grams are inappropriate interference in the 
free market ausie teo m i n c e 
They also criticize the programs on the 

'he IExport-Import Bank determined that loans -wouldonly
bii provided in cases wh,re U.S. exporters faced direct competition from foreign suppliers. 

Table 69.-Export.Import Bank Total Authorizations of Loans and Guaraiitees and Authorizations in 
Support of Aircraft Exports (fiscal years 1974.82, millions of dollars) 

2,510 1,131.9 45.1 1,088.1 43.81981 ....................... 
 1,513 562.6 37.2 533.4 29.21982 ....................... 
 727 104.2 14.3 78.4 25.8aincludes complete aircraft, engines, and parts.
blncludes business arcraft, general aviation aircraft, helicopters, and -elated goods and services.
CLoans are commitments for direct financing by the Export-Import Bank to foreign buyers ofU.S. equipment and servi:es, including direct credits and loans authorized
under the Cooperative Financing Facility (CFF), until the termination of the CFF program In 1981, but excluding Discount Loans, which are made by the Export-importBank to commercial banks and which subsequently may be guaranteed by the Export.Import Bank, in which case the value of the loans is included with Guarantees.dGuarantees by the Export-Import Bank provide assurances of repayment of principal and Interest on loans made by private lending Institutions, such as commercial
banks, for major ex ,:'transactions 

SOUPCE: Export-imp ink of the United States, in Aerospace Industries Association of America, Inc., Aerospace Facts and Figures, 1983/84, Washington, D.C.,
July 1983, p. _6. 

Year 

Lans:_ C-_
1974 ....................... 

1975 ....................... 

1976 ....................... 

1977 ........ .............. 

1978 ....................... 

1979 ....................... 

1980 ....................... 

1981 ....................... 

1982 ....................... 


Guaranies: d 
1974 ....................... 

1975 ....................... 

1976 ....................... 

1977 ....................... 

1978 ....................... 

1979 ....................... 

1980 ....................... 


Authorizations in support of aircraft exportsa 
Total Percent of total Commercial Otherauthorizations Total authorizations jet aircraft aircraftb 

$3,981 . 946.2 23.8% $ 894.6 $51.6
2,701 710.4 26.3 691.2 19.2
2,285 421.9 18.5 398.4 23.5
747 139.0 18.6 137.6 1.42,927 195.2 6.7 189.5 5.7

3,825 1,427.7 37.3 1,399.4 28.3
4,087 1.710.1 41.8 1,692.6 17.5
5,079 2,555.0 50.3 2,550.3 4.7
3,104 241.4 7.8 199.1 42.3 

$1,594 $ 154.0 9.7% $ 132.9 $21.11,574 84.5 5.4 64.0 20.5
1,661 107.6 6.5 87.2 20.4
1,021 307.5 30.1 293.9 13.6

589 '.6 "16.6 77.2 20.4
908 2,1.4 28.8 239.3 22.1 



Ch. 7-Technology Transfers in Commercial Aircraft Support Systems a 283 

Table 70.-Export.Import Bank Summary of Commercial Jet Aircraft Authorizations for Loansa and Guarantees b 

Year 
New authorizations: 

1957c-68 ............ 

1969 ............... 

1970 ............... 

1971 ............... 

1972 ............... 

1973 ............... 

1974 ............... 

1975 ............... 

1976 ............... 

1C 7 ............... 

1978 ............... 

1979 ............... 

1980 ............... 

1P31 ............... 

1 82 ............... 


Cumulative new 
authorizations ....... 

Transfers and 
reversals ........... 

Cumulative gross 
authorizations (net 
of transfers 
and reversals ....... 


(fiscal years 1957.82, values in millions of dollars) 

Number of jets Export value Number of credits Gross authorizations
 
Loans Guarantees Loans Guarantees Loans Guarantees Loans Guarantees
 

322 53 $2,572 $ 331 92 58 $ 1,520 $ 274 
55 23 451 201 23 18 197 111 
142 1 1,749 3 44 38 598 79 
126 9 1,539 40 58 49 481 363 
145 2 1,334 9 44 29 475 183 
129 4 1,729 25 60 23 690 191 
189 - 2,195 - 79 22 895 133 
136 1 2,070 5 64 10 691 64 

77 6 1,017 139 34 11 398 87 
31 25 330 902 16 14 138 294 
29 5 479 253 18 5 189 77 
118 7 2,938 317 35 10 1,399 239
 
136 21 3,975 901 36 24 1,693 1,088
 
121 18 4,568 637 26 17 2,550 533 
13 7 441 113 5 2 199 78
 

i,784 187 27,603 4,064 640 333 12,208 3,853 

(8) - 4 - (24) (20) 

1,784 187 27,595 4,064 644 333 12,184 3,833 
NOTE: Detail may not add I,' totals because of rounding. 
a, cans are commitments fnr direct financing by the Export-Import Bank to foreign buyers of U.S. equipment and services, including direct credits and loans authorized 
under the Cooperative Financing Facility (CFF) until the termination of the CFF program in 1981, but excluding Discount Loans, which ere made by the Export-Import 
bank to commercial banks and which sub3equently may be guaranteed by the Exporl.Import Bank, in which case the value of the loans Is Included with Guarantees. 

bGuarantees by thb Export-Import Bank provide assurances of repayment of principal and Interest on loans made by private lending Institutions, such as commercial 
banks, for major export transactions. 

CFirst year of commercial jet aircraft authorizations. 

SOURCE: Export-Import Bank of the United States, in Aerospace Industries Association of America, Inc., Aerospace Facts and Figures 1982184, Washington, D.C., July 
1983, p. 13?. 

grounds that they give an advantage to some 
firms over others, and create income transfers 
from taxpayers in the United States to 
assisted firms and also to foreign buyers. 

These issues are complicated by the fact 
that complex buyback arrangements are not 
uncommon in jet airliner sales. The manufac
turers do not disclose details of individualturers,ondislosendes have an in-
deals, but Boeing is understood to 
ventory of approximately 50 aircraft (includ-
ing jets of other manufacturers) that it has 
either ationaleitheralready" bought back, or has agreed to 
acquire at a future date, in order to win new 
sales of its own jets. In another case of com-
petition for sales in Kuwait, it was reported 
firms were proposing to buy back jets manu-

factured by their competitors and not yet de
livered in order to win sales. 03 

High-level supplier government economic 
diplomacy has frequently been employed. The 

sale to Egypt of three Boeing 767-200 ER (ex
tended range) worth $163 million was a par

"'MichaelDonne, "Why Boeing is Buying Airbuses to Win 
Key Orders," FinancialTimes, Feb. 2, 1984, p. 5.These buy
backs are reportedly sometimes at above market rates. In the 
battle between Airbus and Boeing for a Thai Airways Interna

order for two planes, which Airbus eventually won, Boe
ing offered to purchase three old DC-8s from Thai Airways In
ternational at $5 million each. Airbus offered $5.1 million for 
each with spare engines. The market value for DC-8s is presently
$2 million to $3 million. See William M. Carley, "The Air War: 
Boeing, Airbus Fight for Jetliner Contracts All Around the 
World," Wall Street Journal, Mar. 20, 1984, p. 1. 
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ticularly difficult one. Between the initial 
agreement in September 1983 and formal con-
tract signing on january 12, 1984 (for deliv-
ery in July and August 1984), the govern-
ments backing Airbus reportedly instructed 
their ambassadors in Cairo to lobby Prime 
Minister Fuad Mohieddin to persuade Egypt-
Air to choose Airbus."" In a final but unsuc-
cessful effort to thwart the Boeing sale, Aer-
ospatiale's chairman, Henri Matre, was said 
to have offered Egypt a role in producing the 
airliners."' 


It thus appears that bch U.S. and Euro-
pean manufacturers of commercial aircraft are 
being subsidized-but the extent of the sub-
sidies, either direct (through subsidized loans) 
or indirect (through R&D programs or diplo-
matic support) are difficult to gauge. Both 
sides see the growth of government assistance 
as a response to the "unfair" practices of the 
other players. Boeing Commercial Airplane
Co., as a private, for-profit business, must 
compete against Airbus, an essentially state-
run business which is predicated on other fac-
tors in addition to turning a profit. 

Because of continuing di-"c-reements over 
subsidies, a special aircraft -,or agreement 
was established in 1981 between the United 
States and major European countries to set 
clearer rules of the game in financing exports
of commercial aircraft. This common-line 
agreement (subject to renewal every 6 months) 

sets a minimum interest rate and maximum 

cover for government agencies. Thus, in the 

past few years progress has been made to en-

sure that supplier governments adhere to sim-

ilar rules of the game in financing exports of 

commercial n.;craft. 

Aircraft Engine Suppliers 

Aircraft engine manufacturers have been in-
volved in maintenance facilities in the Middle 
East. General Electric, for example, recentlyassisted Egypt in setting up an engine main-

"Robert Bailey, "Boeing Strikes Back," Middle East Eco-
nonic Digest, Feb. 3, 198,, pp. 34-35. 

"'Ibid.; also David Marsh, "France Offers Egypt Airbus 
'ork in Bid to Beat Boeing," FinancialTimes, Dec. 6, 1983. 

tenance facility. This is a limited modular fa
cility capable of expansion, but it is not now 
conducting major overhauls. Similarly Rolls-
Royce is providing Saudi Arabia with engine
overhaul equipment. The engine manufactur
ers play an important role in supplying equip
ment for local maintenance bases, but much 
of this equipment can be supplied by other 
types of firms involved in aircraft and engine
maintenance. Chief among these are the ma
jor airlines. 

Commercial aircraft engine manufacture
and sales is a separate realm of competition.
Ten years ago, the situation was fairly sim
ple: Pratt and Whitney (U.S.) dominated the 
market and each plane model was matched 
with a specific engine from a specific company
(almost always Pratt and Whitney). Today,
the Pratt and Whitney Aircraft Group (a divi
sion of ]United Technologies Corp.) has two 
strong competitors: Rolls-Royce (U.K.) and the 
General Electric Aircraft Group (U.S.)10° G.E. 
also has a joint venture called CFM Interna
tional with the French corporation, Snecma. 

Today, each of the new, more efficient air
planes, the Boeing 757 and 767 and the Airbus 
A300 series, can be fitted with engines from 
at least two of the manufacturers. In addition, 
a multinational consortium, International
 
Aero Engines, is now developing the V2500
 
engine which will be able to power the A320
 
now under development (the A320 can also be 
powered by the CFM International CFM56-4).
The fact that an airliner can now be built with 
engines from different manufacturers is impor
tant on two counts. First, it intensifies com
petition among the engine makers who may
be willing to make concessions in order to win 
contracts for particular planes. Second, if an
aircraft manufacturer feels that its sales may 
suffer because it carries a particular engine
(e.g., U.S. controls on exports of U.S. engines 

"Worldwide projected market shares for jet engines in the1982-86 period are projected as Pratt and Whitney (36 percent); 
G.E. (30 percent); CFM International (23 percent): Rolls-Royce(9 percent); and other (2 percent), according to Forecast Asso
ciates, Inc. See Agis Salpukas, "Aircraft Engines: Stiff Rival
ry-Pratt Loses Its Big Lead," The New York Ures, Jan. 21,
1983, p. DI. 
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prevented sales of Airbuses to Libya), the com-
pany may opt for another engine which does 
not present those risks, 

Comptiton
aongengie mnufaturrs,
Competition among engine manufacturers, 
particularly in fast-growing markets such asthe Middle Eas oAsaweeaenrinte 

last or Asia where an entry inthe 

lucrative market is desired, has been hard 
fought. In competing for sales of the two new 
jetliners for Thai Airways International, the 
aircraft manufacturers and engine manufac-
turing groups that initially teamed up to bid 
later shifted sides. ao 

Airbus Industrie is becoming increasingly 
cautious about using U.S.-origin engines in 
their airframes. U.S. export controls report-
edly delayed the sale of Airbuses to Libya."" 

' 

The Airbus consortium therefore considered 
using engines made by Rolls-Royce as a way 
to circumvent the U S. ban."' A study was car-
ried out in 1983 by Airbus Industrie Lo deter-
mine what components would have to be 
changed on the A300 or A310 in order to ex-
port these aircraft to Libya."' The study in-
dicated that Airbus aircraft include more than 
30 percent U.S.-built content by dollar value 
(much of this due to U.S. engines), and that 
with such a high percentage of U.S.-built 
equipment, the aircraft are effectively under 
the restrictions imposed by U.S. export con-
trols. Although the new A320 being developed 
may not be free of these restrictions since bothavaiablar eninepatlyU.S-bultthe 
available engines are partly U.S.-built, theEuropeans talk of reducing U .S.-built content 

as mch ss pssibe imitU.Sasto inlu-
as much as possible so as to limit U.S.influ-

ence on Airbus export sales."' 

'"See William NI. Carley, "The Air War-3oeing, Airbus 

Fight for Jetliner Contracts All Around the World, Wall Street 
Journal,Mar. 20, 198.1, p. 1. The real winner of this contest may 
have been the custo(ner-Thai International. Thai's Senior Vice 
President, Mr. Lumholdt, was quoted as saying, "We got a won-
derful deal-with all the concessions, we figure we got one 350 
million airplane tor free." 

'"[)David White, "Airbus )eliveries to Libya Delayed," Finan-
(ia 'lines,Aug. 9, 1982. 

'Libyan Airlines Negotiates Airbus Lease," Middle East 
Economic Digest, vol. 26, No. 17, Nov. 19, 1982. 

"'Aviation I'ek and Space Technolog., Apr..1, 1983, p. 29, 
and Mar, 19, 198.1, p. 31. See also Michael Donne, "Airbus In-
dustrie Still I lopes To Sell Libya A300s," FinancialTimes, Apr. 
26, 1984, p. 7. 

""'U.S. Tries to Stem Airbus Business Loss," Aviation Week 
andSpace Tecinolog., Mar. 19, 1981, p. 3 1 . Crawford F. Bru-
baker, Deputy Assistant Secretary of Commerce for aerospace 

The Airbus A320 will be powered by engines 
produced only partly in the United States
the CFM International CFM56-4-or the V2500 
under development, by the multinational International Aero Engines consortium. These en

gines csoU . eseoengines are nevertheless subject to U.S. export 
controls. The fact that the V2500 falls into thiscategory is of great concern to Rolls-Royce of 
the United Kingdom, one of the members of 
the engine consortium along with Pratt and 

Wh ine o t ite St Tate U G 
Whitney of the United States. The U.S. Gov
ernment has agreed to working-level discus
sions concerning the control of exports of the 

V2500 engine once it has been certificated. In 
return, Rolls-Royce has indicated that it will 
abide by U.S. export control restrictions on 
the engine.'I As a result, the U.S. Department 
of Commerce issued export license authoriza
tion for the program on March 9, 1984. The 
British, however, are still concerned that U.S. 
export controls that may be administered in 
an extraterritorial manner. Rolls-Royce offi
cials have stressed that their agreement was 
not a government-to-government one, and that 
they agreed to abide by U.S. export controls 
on the understanding that there will be seri
ous negotiations on how the rules will be ap
plied to the V2500 engine."3 

Airport Systems 
Airports inthe Middle East are being ex
p orte t h m ddle eas arbeipanded to accommodate increased air traffic 

in the region. Saudi Arabia recently completedaip r s tJe d h nd R y h a dis l n i gairports at Jeddah and Riyadh and is planning 
another major development for Dhahran, aswell as a number of regional airport projects. 

who visited with government and aerospace-industry officials 
in Europe in March 1984, said he would not like to see a reduc
tion of U.S. participation in the A320 program. However, he 
stated that there appeared to be a growing trend toward "de-
Americanization, or, put the other way, the Europeanization 
of the A320." See also Jeffery M. Lenorovitz, "Europeans En
dorse A320 Production," Aviation Week and Space Technol
ogy, Mar. 19, 1984, p. 29. 

' 2Rolls Sign2 V2500 Export Plan," Aviation Week andSpace 
Technolog., Mar. 19, 1984, p. 32; See also A viation Week and 
Space. Nov. 7,1983, p. 30. 

"'Ibid.; Aviation Week and Space Technology, Mar. 19, 1984, 
p. 32. See also "Airbus Orders for Rolls-Royce," Finar'ial 
Times, May 17, 198, p. 8; and Keith F. Mordoff, "Airbus To 
Offer V2500 Option on A320,"Aviation Week andSpace Tech
nology, May 21, 1984, pp. 33-34. 
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Abu Dhabi recently opened a new airport, and 
major work has been underway in Cairo and
Baghdad. Algeria has more modest plans for 
upgrading and expansion. 

Airport development in the Middle East has 
relied extensively on technical assistance and
equipment from the West. This has been pro-
vided by a variety of firms including airport
consultants, architects, airlines, consLruction 
firms, civil aviation authorities, aerospace
manufacturers, and a multitude of equipment
manufacturers. This scattering of activity 
among so many different types of firms makes 
it extremely difficult to analyze the factors 
determining commercial success in supplying
and transferring the technical skills for the de-
velopment of airport systems. Bechtel (U.S.)
had the role of construction manager for the 
Jeddah airport project. The firm was respon-
sible for up to 60 primary contracts at any
given time since 1978. Some of these contracts 
involved extensive subcontracting; one report-
edly involved 1,500 subcontracts with equip-
ment suppliers. Yet public information on 
most of these contracts is not generally avail-
able. The bulk of the primary contracts are 
said to have gone to non-U.S. firms, but there 
is no way to document this. Although much 
of the actual equipment orders sourced 
through subcontracts reportedly have been 
won by U.S. firms, there is no way to verify
this. 

The civil aviation authorities of Western 

countries have been a major source of techni-

cal assistance in airport pianning. France, the 

United Kingdom, and the United States have
been the most active in this respect. Tradi-
tionally, such services were provided largely 

on the basis of colonial and historical ties, but

today these links are less important. France 

actively seeks technical assistance relation-
ships, and often assumes the costs under for-
eign aid. The United States responds to re-
quests for assistance, which has been on a fully
reimbursable basis since 1967. The United 
T,"ingdom pursues an approach similar to theJnited States, although it does occasionally 
assume the cost of technical services. 

The actual implementation of airport devel
opment projects, such as those in Saudi Arabia,
is normally carried out by groups of firms with 
separate contractual responsibilities. U.S. con
struction firms, Bechtel and Parsons, in jointver ure with Saudi firms, are providing con
struction management services at Riyadh and
Jeddah. The actual work and equipment con
tracts have gone to a multitude of firms from
several countries, as mentioned above. In con
trast to this type of multicontract internation
al division of labor is the French approach of
providing a comprehensive package which in
cludes planning and design, construction,
equipment installation, and even financing.
This approach has reportedly enhanced the
positions of French firms, as illustrated by the
Cairo airport modernization work. This proj
ect began with a feasibility study by Aeroport
de Paris in 1978, which included design of the
terminal and construction supervision. Thom-
son-CSF supplied and installed the electronic 
equipment for the air traffic control system,
and terminal construction was carried out by
a French/Egyptia-i joint venture. Some financ
ing was also made available through official 
export credits. This size of package would not 
have been sufficient to accommodate projects
such as those in Riyadh or Jeddah. This ap
proach does, however, allow for coordination 
of all facets of project development and imple
mentation, which the French foster through
this type of consortium. 

Technical support in the operation and main
tenance 
of airport systems is provided by a
wide variety of firms. The Dhahran airport is 
operated by a services division of the Boeing
Co. In other areas, technical assistance is pro
vided by affiliates of airlines such as British 
Airports International, which has been active 
in the Gulf States, diversified aerospace com
panies such as Lockheed, which had a contract 
for the first phase of Saudi Arabia's air traf
fic control system, and equipment manufac
turers. In Saudi Arabia, the major responsi
bility for operation and maintenance of the air 
traffic control system is handled by Bendixunder a 1980 contract from the Presidency of 
Civil Aviation (PCA). 
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The case of the Bendix air traffic control 
contract illustrates factors influencing compe-
tition. Bendix won a contract in 1980, replac-
ing the U.S. firm Lockheed. Bendix has over-
all responsibility for the air traffic control 
system, including staffing, equipment main-
tenance, training, and advising on new equip-
menu for expansion. Logistical arrangement 
of the system is an important component of 
the contract, due to the variety of equipment 
types installed and the need to replace parts 
from many different countries. Bendix man-
ages a training center in Jeddah, which has 
mockups of all the major systems in use. The 
major aim of the contract uJ to train Saudi 
Arabian nationals for eventuJl takeover. How-
ever, due to the shortage of qualified person-
nel, complete takeover by the Saudis is still 
a long time in the future. Bendix has over 
1,000 foreign nationals under contract in Saudi 
Arabia, but some portion of these are in sup-
port serices such as housing, transportation, 
etc. 

Bendix did not have a proven track record 
in managing similar operations in other coun-
tries, but the firrn did have 20-years experi-
ence with NASA projects in the United States. 
Its principal competition was from Lockheed 
and SEL, a German equipment manufacturer. 
Bendix had done extensive work in Saudi 
Arabia, for the navy and army, and was well 
known to the PCA. Primary factors affecting 
the contract award were reportedly price and 
the efforts of a well-placed Saudi agent. Ben-
dix was the low bidder on the project, and also 
set forth an institutional arrangement and 
contract proposal which satisfied PCA's con-
cerns about logistical functions and internal 
decisionmaking. Bendix met these concerns by 
establishing an autonomous division in Saudi 
Arabia capable of handling the logistical and 
other responsibilities. Bendix also emphasized 
training Saudi nationals as controllers and 
system managers. 

The most important factors influencing air-
port systems contract awards appear to be a 
proven track record in the technology or tech-
nical management area, a demonstrated will-
ingness to train nationals, the effective use of 

local agents or joint venture partners (espe
cially in Saudi Arabia), historical relations 
with a country or fi.m, perhaps including the 
involvement of the civil aviation authority, 
and price/financing. In different countries, 
these factors are of differing importance: Saudi 
Arabia, for example, has been comparatively 
less concerned with price and is increasingly 
attempting to diversify suppliers. 

Air Traffic Control/Avionics 
Air traffic control (ATC) in the Middle East

ern countries under study ranges from Saudi 
Arabia's state-of-the-art system to Egypt's 
visual sighting. ICAO periodically publishes 
a status report for airport ATC throughout the
world which lists requirements for raising ma
jor airports to ICAO international standards. 
In this publication, Middle East airports rate, 
as expected, from excellent to poor. Upgrad
ing recommendations are generally for airfield 
lighting, markings, radio navigational aids, 
AFTN (Aeronautical Fixed Telecommunica

tions Network), and AMS (Aeronautical Mo
bile Service-approach control). New aircraft 
such as the Boeing 757/767 and Airbus 300/ 
310 come with the state-of-the-art ATC com
patible equipment-but these are of no use if 
the airport does not have adequate ground 
ATC equipment, such as is the case in Egypt. 
Improved ATC enhances airline efficiency and 
safety and is thus a priority in airport mod
ernization. Raytheon (U.S.), Bendix (U.S.), and 
Thompson-CSF (France) are major competi
tors in ATC equipment. 

Aircraft avionics encompasses both ATC 
functions and aircraft systems monitoring. 
Collins Avionics (a subsidiary of Rockwell In
ternational) and ARINC (Aeronautical Radio 
Inc.) are leaders in aircraft monitoring equip
ment. Delco and Litton Industries, also from 
the United States, are the leaders in general 
inertial navigation systems with Honeywell 
specializing in laser-gyro based inertial 

reference systems. Major competition for U.S. 
firms comes from Thomson-CSF and Aero
spatiale ATEC equipment, which supplies the 
Airbus. New digital equipment also is being 
manufactured by France's Sfena in coopera



288 a Technology Transfer to the Middle East 

tion with Great Britain's Smiths Industries
and Germany's Bodenseewerk Geratechnik for 
the A irbus. Although avionics seem s an idealentree for Japanese electronics technology,
Japanese firms have not yet entered into this
field. Color cathode-ray tubes for crew alert-
ing systems are made by Toshiba and Mitsu-
bishi, and Japan Aviation Electronics Indus-
try, Ltd., is developing a laser-gyro inertial
reference system for use in the Kawasaki XT-4
trainer. It i.,generally assumed that the Jap-
anese will ,oun take significant steps into
avionics, partiularly digital systems. 

Avionics will become dominated by digital
systems (as opposed to analog) in the next few 
years, much as turbine engines largely re-
placed piston engines in large commercial 
transports. Digital systems are more expen-
sive but more reliable (two to three times the 
mean time between failures) than analog sys-
tems. However, when they do malfunction,
highly trained personnel with sophisticatedequipment are needed to servi( hem. Man-
power requirements will thus shift even fur-
ther to highly skilled technicians. At present,
digital equipment manufacturers often give 3-
year warranties which cover microprocessors
and software modification. After that period,
investing in spare parts for the equipment 
may be less expensive than developing digital
maintenance expertise. 

Aircraft simulators can cost up to $7 mil-ion each,$400 per hour to operate, and require 


highly trained personnel. However, when com-pared to the cost of actually flying a plane, the
lifecycle cost savings are significant. Presently
simulators are available for 13 commercial 
transport types and an equal number of small-

er regional/corporate aircraft. Helicopter sim-
ulators are also available, although they are 

not as numerous. Major manufacturers of civil
aircraft simulators include CAE Electronics,
Ltd., of Canada, Conductron (U.S.), Curtiss-
Wright (U.S.), Thomson-CSF (France), Redifon (U.K.), and Singer-Link (U.S.). Demand for
simulators will grow ssmltosiuaoswlgo as fdlt"simulator "fidelity"
(likeness to real-life) continues to improve."' 

"'See ICA 0 Bulletin Spf'ial Issue: A "1CandFlight Simula-tors, vol. 37, No. 5. May 1982, for six articles on aircraft simu-lators. 

Private Aircraft and Helicopters
In addition to private travel within and out

asn dd le a te r n wit i nsnde out
side some Middle Eastern countries, general
aviation is used in air photography for oil and
minerals, mapping, spraying, servicing of re
mote construction sites and drilling rigs, and
for light freighting. Ownership of executive
aircraft is concentrated in the Gulf area.

The use of private aircraft is limited by local
problems. Many airports have a limited capac
ity for dealing with private aircraft,, which will
be expanded as airports are imprc ved. In ad
dition, because of security considerations, 
some governments have restricted registration
of civil aircraft and individual aircraft move
ments."' 

Among the smaller aircraft used by corpora
tions, the Gulfstream, British Aerospace, Can
adair, Falcon, and Lear models dominate the 
Middle Eastern market. 

Helicopters are used to service oil derricks
in the Gulf, worksites for fire control and firstaid, such as at pilgrimage sites. Helicopters 
have been used to offload cement and steel
pipe at Saudi ports and to lay pipe in the inteior. Major suppliers in Saudi Arabia indude: Agusta (Italy) primarily for ""ar 
use, Bell Helicopter (U.S.), and Ka ,vasaki
(Japan). 

Helicopter sales to the Middle East fell in1982, although the downturn in world sales
 
was sharper.'1 Nevertheless, the demand for
 
helicopters in the Middle East has been fairly

bouyant. It is estimated that 95 percent of the
helicopters sold in the Middle East are for mil
itary uses. The largest helicopter sales at pres
ent in the Middle East are in Iraq (primarily
due to the Iran-Iraq War) and Saudi Arabia. 

'"'This assessment is found in "The New World of the Exec
1983.utive Jet," Midd;e East Magazine-A viation Survey. August 

""Market Survey, Saudi Arabia," U.S.Department of Com
merce, ITA, May 1981; "Building Up the Helicopter Fleets,"Middle East Magazine-A iiationSurvey, August 1983; "Sau.dis Expand Kawasaki KV-107 Helicopter Fleet," Aviation Weekand Space Technology, May 21, 1984, pp. 150-151. 
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U.S. Export Controls 

At tE:- tnd of 1931, sale of Airbuses to Libya 
v.'q restricted by U.S. foreign policy con-
trols.' 7 The sale of ten aircraft. were blocked 
because they were to have General Electric en-
gines. Six of the aircraft were not built. Fou 
completed Airbuses destined for Libya report-
edly remain at the Airbus production head-
quarters in Toulouse, France. 

Table 65 shows the fleets of Middle East-
ern airlines, including aircraft on order. While 
there is a preponderance of Boeing and Lock-
heed aircraft, reflecting the historical U.S. 
dominance in commercial aircraft, most air-
craft on order are Air'uses. Indeed, Boeing 
has sold only three of its nem generation air

craft (757 and 767). Airbus has made almost 
all sales of twin-engire, wide-bodied aircraft 
sales in the Middle East. 

Opponents of foreign policy controls believe 
that these controls have strongly contributed 

to US.losesarken cmmerialaircaftto U.S. market losses in commercial aircraft 
sales in the Middle East. Potential buyers in-
clude countries designated as supporters of 
terrorism-currently Libya, Syria, md the 
People's Democratic Republic of Yemen--as 
well as other countries in the region that may 

turn to non-U.S. suppliers out o, resentment 

of controls used for political purposes. Kuwadt, 
for example, has urged other Gulf States to 
seek alternative suppliers of aircraft, in direct 
response to U.S. antiterrorism controls. The 
U.S. Department of Commerce cites such reac-
tions as a Dartial basis for the red%ction in 
sales of U.S. airc.'aft and avionic equipment 
in one of the largest and fastest growing mar-
kets in the world. 

In testimony beforn the House Foreign Af-
fairs Subcommittee on International Econom-
ic Policy and Trade on March 9, 981, Mr.tai 
Harry Kopp, Deputy Assistant Secretary for 
Economic and Business Affair in the Depart-
ment of State, stated that: 

In no other area of the world were the suc
cesses of the competition so spectacular and 

"'Da'vid Marsh, "Ai;'bus Cormponents Plans Face Protests 
From U.S.." Financial Times, Mar. 21, 1984, p. 1. 

o,t own sales per'formance so dismal as in the 
MNIdTe East last year. Jet aircraft sales in the 
region climbed to $1,977 milhon, of which U.S. 
suppliers won only $259 million, or 13 percent, 
as compared with U.S. sales of over $1.5 bil
lion the year before. Airbus, in contrast, sell
ing $1.7 billion, captured 87 percent of the 
Middle Eastern market.... [Our] regional civ. 
il air attache in Tunis nr.tes that the enormous 
decline in U.S. fortunes was not likely due to 
technical considerations, a lack of effort on the 
part of our maiifacturers, not even to the 
qt.ality of the airbus (sic). Rather, pivctal fac
tors mr'.st mentioned by his contacts were: fi
nancing, political considerations, including 
foreign policy controls; high-level political sup
port for Airbus; and the U.S. Foreign CorruptPrac.ices Act. 

New orders for large U.S.-origin transrort 
aircraft destined for the Middle East dropped 
from a peak of $1.1 billion in 1979 to $186 mil
lion in 1980, $380 million in 1981, and $89 rail
lion in 1982 (through September). On the other 
hand, Airbus orders for the same countries 
were $289 million in 1979, $1.2 billion in 1980,hnAru resfrtesm onre 
$484 million in 1981, and $661 million in 1982 
(through September). Airbus oders for the 
Middle East ttaled $2.3 billion during the 
1980-82 period, compared with $655 million for 
U.S. aircrtft. 

Undoubtedly, various factors explain this 
shift in market share, including differing avail
abilities of export finance as well as a de3ire 
in the Middle East to diversify sources of sup
ply for civilian aircraft. Because U.S. export 
controls in this area were uniquely restrictive, 
they contributed to the decline in the position 
of U.S. firms. The U.S. embargo of spare parts 
sales to Libya, especially, further added to the 
reputation of the United States as an unrelia
ble supplier. For Middle Eastern countries 
whose positions differ with the United States 
on issues such as the Palestinian problem, 
such controls present a real potential risk that 
they may be denied access to U.S.-produced 
aircraft."' The recent modification of controls 

""A Saudi manager recently said: "Another element [for Air
bus selling so well in the Middle East/Persian Gulf area] is the 
political climate these days. M,'ny Middle Fast countries want 
to reduce their reliance on the U.S. This should not be 
underestimated in evaluating Airbuses' sales success in the re
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by U.S. officials to permit sales to scheduled 
airlines represented an effort to mitigate the
adverse impacts of these controls. 
Summary of Supplier Perspectives 

Sales of large commercial aircraft are impor-
tant both for the large dollar volume of aircraft 
sales and for the sales of auxiliary equipment,
which includes testing and maintenance equip-
ment, avionics packages, and spare parts.
Planning, building, or operating airports, air 
traffic control, and navigation systems in theMiddle East normally entail consulting or 
MiddleEast nrallycts ail conarea ofmanagement cntracts, a major 

U.S. firms have led in commercial aircraft,
avionics, and airport management. However,
the stiff competition afforded by West Euro-
pean firms in each of these subsectors in-
dicates that U.S. firms cannot count on con-
tinued technical superiority as the key to ef-fectve ale.
Oherfactrs 
uchas ow-ost 

fective sales. Other factors such as low-costbids, on-site support, and reputation for long-
term supplier reliability may be critical in con-
tract awards. 

The main competition for aircraft sales in 
the Middle East presently is between the Air-
bus 310 and the Boeing 767. Industry experts
note that neither one has a clear technical ad-
vantage over the other. While Airbus Indus-
trie claims an edge in its avionics (aviation
electronics), Boeing claims superior fuel effi-
ciency. Both planes compete in the medium-
range market, covering flights of 11/2 to 5 /2s 0hours, which account for about 3 opercent of 
departures worldwide, In the Arab world, this 
sector is expected to be worth $20 billion over
the life of this generation of aircraft.l9 

Commonality of aircraft and engine type
within an airline fleet is an important but not 
overriding consideration. If the price and fi-
nancing terms offered by suppliers are simi-
lar, and future availability of spare parts is not 

gion," quoted in "Middle, Near East Airlines Increase A300/
A310 Use," Aviation Week and Space 7echnology, May 14. 
1984, pp. 417-49. 

'.
No Holds Barred in the Airhus-Boeing Battle," Middle 
East Magazine-AviationSbrvey. August 1983. 

a problem, in most cases airlines assemble 
mixed fleets. 

in airport systems development a multitude 
of equipment manufacturers provide the va
rious system components, often coordinated 
by cons-ruction management firms. For exam
ple, Bechtel has the construction management
contract for the new Riyadh airport, but the 
equipment installation and construction is be
ing handled under a number of separate con
tracts. 
Supplier firms such as Thompson-CSF of 

France have special strength in supplyingATC and navigation systems. The UnitedKingdom is active in the Middle East commer
cial aircraft systems market, particularly in 
Saudi Arabia. West Germany's major pres
ence has been in Iraq. The United States is pri
marily involved in Saudi Arabia. 

Official diplomatic support (involving the 
o fficial negoiati leer t inl eneuse of official negotiating leverage to influence 

contract awards) is a factor in commercial aircrat supp oeortstm. errlain 
craft support systems. However, relations
 
among airlines such as the 30-year TWA-Sau
dia relationship, or the previous Pan Am-Irantechnical assistance agreements, may carry 
more weight. The importance of government 
support has some relevance in airport systems
contracts, but strong links are often estab
lished through technical assistance provided
by civil aviation authorities. 

Technological differentiation is limited 
amon gi l yinff ui tionca e s ed
 

among firms supplying equipment ard services for commercial aircraft support systems.The tschnologies and equipment are fairly
standard; many firms from several countries 
ca rvide adequate support. The basic techc11 pro
nologies (alihough constantly improved) arerelatively mature and well dispersed among
the major industrial countries and even some 
newly industrializing countries such as Hong
Kong (aircraft overhaul) and South Korea (air
port construction). Indeed, India and Pakistan 
have been involved in airport construction in 
the Middle East (see tables in app. 7A). The
standing and experience of the supplier firmis sometimes important, although aircraft 

operation and maintenance relationships arebased more on initial provision of aircraft. 

http:aircraft.l9
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The use of local agents is an important, 
sometimes required, means of winning aircraft 
support contracts throughout the Middle 
East. This has been especially the case in Sau-
di Arabia and Kuwait. While in the past, local 
agents have been used solely to garner politi
cal influence in bidding contracts, their role 
has generally expanded to involvement in as
suring contract performance and maintaining 
continuing client relationships. Hiring well 
placed agents has been an important means 
of penetrating new markets for firms with lit-
tle prior experience in a country. 

Price is important in aircraft operation and 
maintenance, because of the routine nature of 
these services and the fact that they are cur-
rent, not capital expenditures. Price and fi-
nancing are becoming more important in the 

nancng re intheecomng oreimpotan
traditional oil-surplus countries, as the exten-
sive development plans conceived in the 1970's 
progress into implementation while surpluses 
from oil revenues have diminished. Pricing and 
particularly financing arrangements have been 
Important in commercial aircraft sales. Stiff 
competition for aircraft sales in the Middle 
East and the large future stakes believed to 
be involved have led suppliers to use, along 
with attractive financing, purchase incentives, 
These include buy-back of competitors' planes, 
package agreements for spare parts, training, 
or engine maintenance centers, or promises of 
assistance to the buyer's aircraft or even non-
aircraft industries. These purchase incentives 
seem likely to continue in aircraft sales in the 
Middle East. 

The expansion of foreign policy controls on 
U.S. exports of aircraft along with other types 
of export controls and regulations on U.S. 
business, have affected U.S. exports negative-
ly. West European governments have subsi-
dized the Airbus consortium; at the same time, 
the U.S. Export-Import Bank has supported 
sales of U.S. aircraft with loans. What distin-

guishes the policies of supplier governments 
is the absence of export controls in Western 
Europe, and their greater use of high-level eco
nomic diplomacy. 

FUTURE PROSPECTS 

In the short-term, the recipient nations will 
continue to carry out their commercial aircraft 
plans incorporated in their 5-year plans. For 
Iran this may be difficult; for Iraq, almost im
possible. Saudi Arabia has the most ambitious 
plans and can be expected to complete its pres
ent airport infrastructure goals without major 
problems. Algeria has a fairly well-developed 
airport system, and its needs are more in the 
area of modernization and expansion than 
building new airports. Kuwait, with one ma
jor airport u t ih on d 
jor airport, will continue to consider a second 
airport. Egypt, despite major financing diffi
culties, will attempt to improve its existing 
airports and ATC systems. 

In the long-term the world airline industry 
is expected again to prosper, and increased air
line traffic worldwide in general and in the 
Middle East in particular, will provide a cli
mate conducive to improved profitability. 
Freight transport in particular is expected to 
increase dramatically. All of this will place in
creased demands on Middle East air traffic 
control, airport management needs, and air
craft service. The Middle East countries will 
build on their positive experiences with tech
nology transfer in this sector, and will even

tually fully staff their commercial aircraft sup
port systems with indigenous workers. 

U.S. firms can be expected to maintain their 
leadership in the civil aviatiorn sector in cer
tain countries in the Middle East for the near 
term-however, U.S. firms can no longer rely 
on technological superiority. Aviation technol
ogy is becoming increasingly international. 
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IMPLICATIONS FOR U.S. POLICY 
The importance of suLp -ir reliability is es-

pecially evident in commercial aircraft support
systems due to spare parts compatibility and 
training needs. The United States has gained
the reputation of being an unreliable supplier, 
in large part because of U.S. export controls. 
U.S. export controls govern sales of commer-cial aircraft,in that sales can be restricted if 
coutria airrftn alesu tng erricteda-countries are seen as supporting terrorist ac-
tivities. These controls are used to impose
sanctions on countries supporting terrorist 
acts. The military applicability of civilian tech-
riologies is, however, limited. 

Equipment that can be used directly for mil-
itary purposes includes radar capability, troop
transport airplanes (e.g., C-130s), dual-use run-
ways, and fuel storage and maintenance facil-
ities. Concerns have been raised regarding ap-
plicability of commercial aircraft maintenance 
to military aircraft maintenance. However,
maintenance, diagnostic tools, and training are
vastly different for military aircraft that aue 
not derivatives of commercial aircraft. While
it provides a general base of knowledge in 
maintenance and repair, commercial aircraft 
training is not directly applicable to nonderiv-
ative military aircraft such as the General 
Dynamics F-16 air combat fighter or the 
Northrop F-5G. Military equipment, as com-pared to civilian, is built to different standards 
ard toeqviliuire b o tandrd s different srand requires different spare parts, and differ-

ent maintenance training. Civilian helicopters 
are not easily used as military equipment, ex-
cept for simple surveillance and transport.
Thus, technically, there is little overlap be-
tween civil and military technologies and 
equipment. Some aircraft, however, do have 
both civilian and military uses, such as the
U.S. C-130, or can be modified for military use. 

Subsidies for manufacturers of commercial 
aircraft exist for both the United States and 
European rivals, either in the form of support
for aircraft development, or subsidized loans,
Diplomatic channels are often pursued by the 

Europeans in the form of trade missions by
high-ranking government officials in order to 
promote sales, a route the United States does 
not often pursue.

Boeing and Airbus are engaged in intense 
co e in a ilustr a ed i cse 

competition, as illustrated by the Thai casementioned earlier. In the Middle East, where 
many major purchasers of aircraft are less constrained by financial considerations than most 
developing countries, political factors have
been particularly important in influencing
sales. While it is often difficult, if not impos
sible, to identify the precise effects of politics 
on a particular sale, it is clear that the Euro
peans have in some instances benefited from 
their political support for Arab States. In con
trast, strong U.S. support for Israel and the 
use of foreign policy export controls has un
doubtedly served as an irritant to potential
buyers in the Middle East. As a result, com
petitors are able to argue that the United 
States maximizes politics above trade, and re
cipient governments can point to purchases
of comparable aircraft from non-U.S. firms as 
evidence of support for Arab positions.

The Airbus Industrie consortium, in its
short 14 years of existence, has become a sig
nificant supplier. Although the consortium 

want suair. to ugh the otiumwants its aircraft to be profitable, motivations 
other than profits (employment, diversification of supply, technology development, pres
tige) are important, thus ensuring their con
tinued support even if investors do not realize 
a favorable rate of return. U.S. policymakers
must recognize that competition between Air
bus and U.S. aircraft manufacturers, when car
ied out on fair terms, can be a good thing (for

the companies and consumers alike). En
hancing, or even maintaining, U.S. market 
presence in commercial aircraft and aircraft 
support in the Middle East will be increasingly
dependent on cost, financing arrangements,
diplomatic support, and especially, consistent 
policies regarding export controls. 
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SUMMARY AND CONCLUSIONS
 
Each of the countries under study has a civ-

il passenger airline (Kuwait Airways Corp., 
Saudi Arabian Airlines Corp., EgyptAir, Air 
Algerie, Iraqi Airways, and Iran Air) with the 
longest route miles being covered by Saudia 
and the shortest by Kuwait Airways. Operat-
ing statistics of these airlines (e.g., revenue 
passenger kilometers flown, revenue passen-
ger loads, and average daily aircraft utiliza-
tion) are comparable, in most cases, to those 
of other national flag carriers operating inter-
nationally. 

The airlines of the Middle East have a pre-ponderance of Boeing aircraft (707, 727, 737,ponderailne ofBoeng iddat 07, 7, 7, 
and 747 in several variations), a smaller num-
ber of Lockheed L-1011s, and an increasing 
number of Airbus A300s and A310s. The air-
lines also have smaller planes such as the Fok-
ker F-27, De Havilland DHC-5, and Hawker 
Siddeley 748. The average age for Middle 
Eastern jet aircraft is much lower than the 
world average for nonjet planes. All air car-
riers can perform routine maintenance and 
checks at their own facilities. Saudia, which 
had a comprehensive maintenance facility 
completed in 1979, can perform major over-
hauls as well. Aircraft engines for large com-
mercial aircraft are manufactured by Pratt 
and Whitney, General Electric, Rolls-Royce,
and CFM International. 

All of the airlines rely on expatriate labor 
to some extent, with Kuwait and Saudi Arabia 
being the most dependent and Egypt and Iran 
being the least. The airlines are making efforts 
to reduce expatriate labor (e.g., Saudia has 
been successful in making one-half of its pilotsSaudi nationals) but in the near term complete 

self-sufficiency will be difficult if not impos
sible to achieve-particularly among mainte-
nance and overhaul personnel needed for Saudi 
Arabia's and Kuwait's airlines. Thus, Middle 
Eastern airlines will continue to need techni-
cal support in aircraft maintenance and oper-
ation from foreign sources. 

The six countries under study have carried 
out significant airport development, with the 
efforts of Saudi Arabia being the most ambi-

tious. Most major new airport construction is 
complete or near completion. Future plans em
phasize upgrading existing airports rather 
than initiating new, expensive projects. Up
grading of a regional airport to handle inter
national (wide-body jet) flights is planned for 
Saudi Arabia, Algeria, and Iraq. Upgrading
of air traffic control is also planned for all but 
the newest airports. Major airport design
ers/prime contractors are all from the West 
and include Bechtel, Aeroport de Paris, and 
Hochtief. Actual construction work is, how
ever, increasingly done by Korean firms. 
Future work will emphasize improvements infreight handling, airport access, runway ex
panion andstngthening, ancstruction 
pansion and strengthening, and construction 
of maintenance facilities. 

Commercial aircraft support thus involves 
fairly well-defined, well-established technol
ogies and technological processes which can, 
and have been, increasingly performed by in
digenous personnel in the Middle East. The 
fact that the process of training indigenous
personnel takes so long demonstrates that, 
even for moderately complex systems, tech
nology absorption can be difficult and requires
considerable efforts on the part of both recip
ients and suppliers. Despite the moves 
towards self-sufficiency in this sector in the 
Middle East, in some countries all aircraft op
erations may never become fully staffed by na
tionals. This is, however, not due to lack of ca
pability on the part of local workers, but to 
a shortage of indigenous manpower willing to 
perform certain tasks, such as engine mainte
nance in Saudi Arabia or Kuwait. These twocountries should be able to complete the expansion of their commercial aircraft support 

systems but will have to continue to use for
eign workers at some levels. For Algeria, 
Egypt, Iraq, and Iran, the local labor force 
could support an expansion of commercial air
craft systems. Attention will have to be paid 
to the training of aircraft mechanics, in par
ticular. Civil air tr,-ffic expansion is unlikely
in Iraq or Iran while their war continues. Tech
nology absorption in the commercial aircraft 
support systems sector can be expected to be
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come more extensive in the years ahead, due
to expanded facilities and training programs
currently underway, 

The fuller absorption of commercial aircraft 
support systems technology by the recipient
Middle Eastern countries compared to other
technologies in this study stems mainly from
three factors: 1)a commitment on the part of
the recipient governments to develop this
technology for transportation infrastructure 
needs and for prestige; 2) the fact that train-
ing and performance in this sector are well de-
fined by international standards; and 3)the rel-
atively long experience with these technologies
which are in some respects not as demanding 
as nuclear power or certain types of telecom-
munications systems. 

Commercial aircraft support worldwide isbecoming increasingly sophisticated and will
require more highly trained personnel in the
future. The heavy responsibility which comes 
with commercial airline support services withregard to human lives, invested capital, and
reputation is a continued impetus to maintain
high standards. The increased complexity of
avionics systems, simulators, and air traffic
control will ensure expansion of training
throughout the world, not just in the MiddleEast.be 

Airline operations in the Middle East are
generally on a par with internationally ac-
cepted standards except for air traffic control.

Egypt is considered to have one of the least

effective ground ATC systems in the world al-
though it is now being improved. The ATC 

system of Iraq is also poor. Increased passen-

ger and freight traffic will require modernized 

systems to maintain and improve airline effi-ciency in the Middle East. 

Airport planning and construction has been
performed primarily by expatriates, both
working for private firms and international 
organizations such as ICAO and IATA. Con-
struction has been managed by Westerners,
with construction crews often from the Far
East. Airport management in the Middle East
has often been performed by nonnationals,
particularly in the Gulf States where U.S. 

firms have been active. Indigenous personnel
are being trained and will increasingly take 
over these operations. 

The United States is generally acknowl
edged as a leader in avionics and aircraft en
gines. Increasingly, however, adequate substi. 
tutes are available for U.S. technology. The
United States has recently been perceived as 
an unreliable supplier in the Middle East due 
to U.S. export controls, and more Middle East
ern countries are attempting to diversify sup
pliers. The .Airbus, for example, uses U.S. en
gines and hence deliveries to Libyan Arab
Airlines have been delayed due to U.S. foreign
policy controls on exports to Libya. The Air
bus consortium was considering recertifying
the Airbus with Rolls-Royce engines (despite 
the considerable cost) in order to avoid such
delays. That the new Airbus A320 will contain
less U.S.- manufactured equipment appears
certain, partly in response to concerns about 
U.S. export controls. 

A major concern for U.S. aircraft manufac
turers is the inroads the Airbus 300 (and po
tential inroads of the Airbus 310 after 1984)
have made in the Middle Eastern market. The 
new fuel-efficient Boeing 757 and 767 have not
been purchased extensively by buyers in then p r h s d e t n i ey b bu e s nt eMiddle East. Some say this is not because ofthe technical superiority or better after-sale
service of the Airbus, but because the United
States does not support aircraft sales finan
cially or politically in the manner that the
French sell the Airbus consortium. Through
U.S. Government support for aerospace R&D
in the form of export credits, however, the U.S.

aircraft industry has been promoted.


U.S. export controls are also often cited asUS xotcnrl r lootnctdaa reason for lack of new U.S. sales of aircraftin the Middle East region. Future sales of U.S.
civil aircraft, and perhaps of aircraft engines
in the growing Middle Eastern market are hin
dered by these controls, despite the aggressive
sales techniques of U.S. manufacturers and
the high quality of their products. Sales of ex
port aircraft, plus their long-term attendant 
support services and spare parts, are a signif
icant factor in the U.S. balance of trade and 
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in U.S. employment. Other large markets account the commercial costs and the evidence 

which may eventually develop in Latin Amer- that foreign policy controls do not appear to 

ica and Africa could also be affected by the have by themselves resulted in change in the 

fear of potential purchasers that they might policies of foreign governments. Modification 
of present U.S. foreign policy control policiesbe subjected to future controls. While support-

ers of export controls see them as a means to concerning commercial aircraft sold to foreign 

exert pressure on countries supporting terror- commercial airlines deserves serious consid

ist activities, policymakers must also take into eration. 

35-507 0 - 84 - 20 : QL 3 



APPENDIX 7A: COMMERCIAL AIRCRAFT SUPPORT

SYSTEMS: SELECTED RECENT CONTRACTS INTHE MIDDLE EAST 

Table 7A-1.-Selected 
Supplier country Year 

United Kingdom ...... 1976 
Canada ............. 
1979United States ........ 1980 


Unitd... 979Sate 
United States ........ 1979 


United States ........ 1984 


United States ........ 1979 


France .............. 
1979 


South Korea ......... 
1980 

Saudi Arabia.........1980 


sou~E: OficAsessmnt.Internationalof echoiog 

Recent Commercial 
Supplier 

International Aeradio 
Air Canada 
Bendix Field Engineering Corp. 

....Tras Wold irlnesand 
Trans World Airlines 


Trans World Airlines 

CRS Design Associates andMetcalf & Eddy 

Union de Transports Aeriens

Industries; Societe de 

Etudes Techniques and
Enterprises Generales; 
Dumex-Batiment; Joseph

Dongsan Construction & 
Engineering Co., Ltd. 

Saudi Tarmac Co., Ltd. 

Aircraft Support Systems Contracts in Saudi Arabia
Description 

Establish civil aviation training center at JeddahMaintenance contract for Saudia's Lockheed TristarsTo supply system engineering, maintenance services and staff as 
well as operating air traffic control equipment and facilities at31 airports. Also, supply training, automated data processing


recruitment services
 
Technical assistance agreement 
to supply technical personnel tomaintain Saudi aircraft and train Saudi naticnals. Involvedapproximately 150 TWA personnel. Ran from May 1979 toA continuation of the technical assistance agreement above. Runs

from Jan. 1, 1974 to September 1986. TWA personnel involvedbegins at 150 and is gradually reduced to zero by the end of theDesign aircraft support facilities, project managment, site planning,construction documents. 
Airport hangar construction and maintenance for royal familyaircraft at Jeddah 

Construct telecommunications building, air cargo building, publicsafety complex, catering and central kitchen, fire station and
other facilities at Riyadh International Airport.Build terminal links to connect the four main terminals at Riyadh 

Airport. 

(millions of dollars) 

$ 30.0 
2.0 

337.0 

. 

E 

NA 

NA 

10.9 

205.0 

84.1 



Table 7A-2.-Major Projects and Sources of Investment, 1971-81: Commercial Aircraft Support in Egypt 

Foreign 
nations Year Level 

Source of funds Project involved Contractors Produce started expenditures Comments 

Cairo airport expansion .... $150 million Not a U.S. company 

World Bank Luxor airport - - Study - - -

Imbaba airport (Cairo) United States - Upgrade to - - USAID feasibility 
international study requested 
capability 

EgyptAir engine shop United States General Electric Overhaul aircraft - $14 million Turnkey project 
engines 

French government 8-9%, Commercial aircraft France Thomson-CSF Radar control 1981 - Expected to be 
10-year term radar system system signed soon 

U.S. 	 foreign military sales "4 

credits 	 Benha Factory (No. 144) United States Westinghouse TPS-63 military radar - - Licensed production
 
under discussion
 

SOURCE: Office of Technology assessment. 	 7a 

Table 7A-3.-Major Projects: Civil Aviation in Algeria, 1979-82 

Description of projects 	 Clients Contractor Location Value of contract Year 

1. 	 Design of pilot training centers Ste. Metall-urgique Tractionel Thenia Not stated 1981 
Rias-Bajas (Belgium) S 

2. Supply of Boeing 737s and 727s 	 Air AIg~rie Boeing Co. - $35 million 1981 
(United States) 	 I

with Pratt and Whitney engines 
3. 	 Supply of six C-130 Transport Air Alg~rie Lockheed - $100 million 1981 i3 

aircraft (United States) 
4. 	 Design of airport with 3,000 meter Air AIg~rie Uvaterv Tiaret Not stated 1981 

runway (Hungary) 
5. 	 Supply of three Hercules L100-300 Air Algrie Lockheed - $30 million 1981 

aircraft (United States) E, 
6. Turnkey contract to design and 	 Air AIg~rie International Setif and Batna $100 million 1982 Z 

build 	airports Airport Authority
 
(India)
 

0SOURCE: Office of Technology Assessment. 

Cn
 

Cb
 

no 



Table 7A-4.-Selected Recent Commercial Aircraft Support Systems Contracts in Iraq 
Supplier country Year Supplier DescriptionAustria/West Germany.... 1980 Universal Hoch and (millions of dollars)Construction of Basra Airport 

$586.0Tisfbou/Bilpinger andFrance ................... Berger and Strabag Bau
1979 Spie Batignolles and Construction of Baghdad International Airport 900.0FougerolleJapan ....................
Pakistan 1976 Pacific ConsultantsInternational43
Pakistan.................. Study and design airport extension
1981 FEEDIA AgencyUnited Kingdom ........... 
1981 Supply of foreign labor for airport constructionBritish Airports International Provision of training courses NAUnited Kingdom ........... 
1981 International AeradioUnited States Provision of training courses 1.3............. 
1981 Boeing Supply three Boeing 727s and two Boeing 747s 0.53 

183.6SOuRCE: Office of Technology Assessment. 



Table 7A-5.-Selected Commercial Aircraft Support Systems Contracts in Iran 

Total 
investment 

Project, its main characteristics size 
1.Aircraft refueling vehicles ........... 316,000 


2.Boeing 737s ..................... $ 18.5 million 
3.Concordes ........................ 
4.Boeings .......................... $ 19.6 million 
5.Boeings-for oil ................... $ 60.0 million 

6.Boeing jets ........................ $103.0 million 

7.Cargo and passenger jets ........... $ 99.0 million 

8.Boeing 747s ....................... $ 49.5 million 

9.Concordes ........................ 


10.Boeing ........................... $200 million 

11.Boeing 747s ....................... $250+ million 

12.Airbus jets ........................ . 

13.Airport Lighting .................... $100,000 


14.Boeing Commercial Aircraft Corp .... 
15.Other airport support systems ....... 

16.Pan Am-Iran Air Technical 
Assistance agreement ............ 

17.Suppliers of light aircraft to Iran ..... 

18.Suppliers of ground avionics 
equipment ...................... -

SOURCE: Office of Technology Assessment. 

Year 
established 

1970 

1970 
1972 
1973 
1973 

1974 

1975 
1975 
1975 

1977 
1978 
1978 

1978 

-
-

1963-78 

-

Domestic 
partners 
Iran Air 

Iran Air 
Iran Air 
-
Government 

-

-
-
-

-
-
Iran Air 

Government 

Government 
Government 

Iran Air 

Foreign partner(s) and other details 
British firm-to provi- lightweight aircraft refueling

vehicles and trailer, 
3 Boeing jets 
Preliminary order fr British-French Concordes 
2 planes (707, 737), with Eximbank loan of $7.45 million 
Six 707s to be purchase, ' id paid for by Iran in oil. 

Eventually canceled 
Purchase of three 727s. two 747s. Partially financed from a 

$45.3 million loan by Eximbank 
Contract for six 747s, two adapted ior cargo and passengers C) 
Three additional jets
Order for two British-French Concordes. Eventually canceled -4 

prior to delivery
Aircraft provided by Boeing 
Five 747s (4 747-100Bs, 1 747 SP) 0 

6 Airbus A-300s. to be delivered between 1979 and 1981. 
Two leased 0 

Runway lighting systems for Mehrabad Airport, Tehran, 
Provided by Sylvania division of GTE 

Airport maintenance, training, and airport construction 
Northrop, Grumman, Sperry Univac, Hughes, Ford, E-

Systems, Teledyne, Pan American, Rockwell Int., DH 
Canada, British Aerospace (Hawker Siddeley), United 
Technologies, Fckker, Lockheed. McDonnell Douglas 

Pan American World Airways; Ongoing technical assistance 
agreement to provide training and personnel for 
nmaintenance and operations of iran Air fleet 

Piper Aircraft (U.S.), Cessna Aircraft (U.S.), Beechcraft (U.S.),
Hawker-Siddeley, Ltd. (U.K.) 

Hallicrafter Co. (subsidiary of Northrop (U.S.)), Collins Radio 
Corp. (division of Rockwell International (U.S.)), Stancil-

Hoffman (U.S.), Marconi Electronics, Ltd. (U.S.), Harland-

Simons (division of Simons Engineering Ltd., (U.K.)),"'0
 
Standard Telephone and Cables Ltd. (U.K.), Siemens
 
(FRG), Redifoss Ltd. (division of British Electric Tractron Cl,
 
Co. Ltd. (U.K.))
 

o 

r3 

SD 
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CHAPTER 8 

Technology Transfers in 
Medical Services 

INTRODUCTION 

During the last 10 years, most Middle East 
countries and particularly those focused upon 
in this study, have placed increasing empha-
sis on improved health care. This emphasis h.,s 
been reflected in both budgetary and public 
policy plans. The strides made in medical care 
during this period have been enormous, but 
much remains to be done. Some of the major 
health problems today involve diseases that 
have largely been conquered in the industrial 
countries, such as infectious and parasitic dis-
eases, respiratory infections, problems related 
to childbirth, and diarrheal disease. Chronic 
diseases, such as heart disease, which have 
become common in the industrial countries 
and to which much of the newer medical tech-
nology is addressed, are, by many accounts, 
far down on the list of health problems in the 
Middle East. Many Middle Eastern countries 
need comprehensive public health programs 
to help meet their goals. 

Of all the technology transfer sectors exam-
ined by OTA in this study, medical service 
transfers are those most likely to affect di-

rectly the quality and longevity of life of the 
average citizen in the Middle East. Since these 
transfers entail the promise of substantial im-
provement in local living conditions, U.S. 
Government programs supporting medical 
technology transfers are particularly promi-
nent. However, medical services are also big 
business; U.S. firms have been important ex-
porters of medical equipment and services, 
particularly in the hospital management area. 
Therefore, both the development assistance 
and commercial aspects of medical service 
technology transfers may have important im-
plications for public policy, 

The medical services sector covers a broad 
range of activities, L om design and construc-

tion of medical facilities, to training of person
nel, to management of varied types of health 
care. The large increase in petroleum revenues, 
the increased commitment to health care dem
onstrated in national development plans, and 
increased public health needs and expectations 
have converged to cause o.rapid expansion in 
medical. services technology transfers in the 
Middle East in the past decade. Saudi Arabia, 
for example, is one of the world's largest im
porters of medical equipment and hospital 
management services. Although decreased pe
troleum revenues may slow the region's pace 
of growth in this sector, increasing medical 
needs and the commitment to improve health 
care will continue, with effective technology 
transfer a major factor. Trends indicate an in
creased emphasis by recipients on local level 
preventive health care, as opposed to more 
costly, sophisticated curative care. Training 
of indigenous personnel at all levels and proper 

specification and maintenance of equipment 
will be 1he recipients' major concerns. Ex

patriate personnel may be required well into 
the future to fill personiel requirements in 
some medical services categories, particularly
if the ambitious health care plans of some Mid
de Eastern countries are implemented. 

An extremely significant aspect of medical 
technology absorption is the ultimate benefit 
to the patient. In the absence of direct in
dicators of this benefit, several dimensions of 
the health infrastructure in each country are 
used as proxies. A number of factors relevant 
to assessment of absorption of medical serv

ices technology are considered, including fa
cility design and construction, equipment, 
staff, education and training, and research and 

development (R&D) programs. The number, 
quality, and capability of health personnel in
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volved inthe five areas are investigated. Thelevel of medical technology absorption in the
Middle Eastern countries under study is found 
to vary widely by country and medical serv-
ice category. 


U.S. firms have established strong positions
in medical services in the Middle East, but the
U.S. market share may decline, particularly
in the medical equipmenL field. This is primar-
ily due to their poor reputation for after-the-
sale maintenance and service. The U.S. posi-
tion is expected to remain strong, however, in
hospital managemeir contracts, since U.S.
firms have a reputation for efficient operation
and U.S. medical practice is highly regarded 
in the Middle East. In the future, however, the 

most pressing need will continue to be in the area of preventive and less sophisticated health 
care. U.S. development assistance programs
have focused on health care of this type. 

This chapter examines the nature and extentof technology transfer to the Middle East inthe medical service sector. It examines the
medical technologies and services involved
and evaluates the development plans and
strategies of various Middle Etst nations forimproving medical services. It outlines the fac
tors that influence sales of equipment and
services, as well as the success of govrnment
supported medical technology transfer. Fi
nally, implications for U.S. policy are outlined. 

MEDICAL, SERVICES IN THE MIDDLE EAST 
MEDICAL REQUIREMENTS 

AND FACILITIES 

There are many types of "health care" and
several ways to arrive at this care. Primary
care is often associated with local village needs 
as well as preventive medicine. Secondary ani 
tertiary care are more frequently associatedwith curative medicine and often comprise
what is considered "modern" medicine. There
is a need for proper integration of health care 
systems. Prirate medical care in developing
countries usually comprises a small percent-
age of total health care. Government health
ministries decide the countries' medical prior-
ities and set the policy for the mix and empha-
sis to be placed on various types of health
service. 

Profile of Medical Services andthe Medical Services Industry 

Medical care is a large and diverse industrywith no clear boundaries separating it from re-
lated sectors of the economy. In industrialized 
countries the health care system inclu It's a

ide variety of facilities and personnel totaling 
up to 10 percent of the total econoric activ-

ity of the society.' In developing countries, the 
delivery of health care interrelates strongly
with other factors such as food and nutrition,sanitation, water supply, literacy, and income
distribution. In general, government is the
main provider of health care; social insurance
schemes are viewed as a public responsibility. 

In industrialized countries the health care 
sector relies heavily on highly trained profes
sionals and sophisticated facilities, although 
more than half of the workers are support personnel withlittle or no advanced medical train
ing. In developing countries, various options
exist for developing a medical labor force that
relies to varying degrees on highly trained pro
fessionals. Generally, developing countries
rely less on advanced personnel and facilities,
both because of the shortage of available per
sonnel and capital and because of the urgentneed to deliver basic primary health care (with
an emphasis on prevention) to low-income
 

groups.
 
'U.S.Census of Service Industries, 1978; For discussions of 

measurement of health personnel, see Robert Kohn and Kerr 
L. White (eds.), Health Care:An InternationalStudy (London: 
Oxford University Press, 1976); Milton I.and Ruth J. Roemer,Health CareSystems and ComparativeManpowerPolicies(NewYork: Marcel Dekker Inc., 1981). 



Thus, two models can be used to character-
ize this broad technology area: 1) the "devel-
oped" country model, which relies heavily on 
hospital care, fully trained doctors, and an ex- 
tensive pharmaceutical industry; and 2) the 
"basic health care" model (as in China), which 
relies heavily on larger numbers of health care 
workers with minimal training. A "mixed mod-
el" is prevalent in many developing countries. 

Medical Service Categories 

Medical servic. s include the following cat-
egories, which may be emphasized to different 
extents in various countries: 

1.Hospitals. Specialized facilities for health 
crHosinludig ysi cintiesnrseaUnitedSpcare, including physician and nursing 
services. 

2. Specialized clinics. Denti, vision, and 
ternta! health services, in addition to 

other nonphysician services such as care
of patients by midwives. 

3. Special health programs. Examples in-
clude public health education, nutrition 
luepro s hsanitation programs, birth con-

progran s, ni onmrogr a lth co-
trol campaigns, environmental health pro-
grams, and immunization programs. 

4. Medicaltrainingand education.Training 
of health personnel, ranging from short 
training programs to the operation of 
medical schools and teaching hospitals. 

5. Pharmaceuticals.Includes the distribu-
tion of medicines to patients and in some 
cases the manufacture of those medicines, 
and possibly R&D of new medicines. (This 
chapter does not deal extensively with the 
pharmaceutical industry, but treats it 
where necessary to understamd the qual-
ity of services provided through medical 
facilities and personnel.) 

6. Administration. Management for health 
facilities and administration of health 
programs. 

Manpower Characteristics 

As a point of reference, medical services in 
the United States illustrate the characteristics 
of health personnel in an industrialized coun-
try. It should be noted that exact definitions 
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of these characteristics are not possible be
cause there is no agreement as to exactly 
which personnel should be included in the cat
egory "health personnel" (i.e., those actually 
trained in medical work, those performing sup
porting roles, etc.). 

In the United States, total expenditures for 
health services represent a considerable por
tion (about 10 percent) of GNP, with these ex

penditures concentrated in labor inputs. Of the 
total value of health services, about two-thirds 
represents labor input, one-sixth inputs of 
physical capital, and the remaining, one-sixth, 
goods and services purchased from other in
dustries.' Among heaith care personnel in the 

States, physicians and nurses make up
the largest contingent of professional workers, 
together accounting for almost 40 percent of 
the total. In contrast to the situation in many 
developing countries, the majority of physi
cians work outside the hospital. Nurses make 

up by far the largest single group of U.S. 
health personnel, or about 30 percent of the 
total. Nursing aides and orderlies constitute
nearly one-fourth of the direct health care 
workers in the United States.' Improvements 
in health technology have also necessitated an 

expansion of "allied health personnel," such 
as pharmacists and technicians. 

In order to compare the situation in the 
United States and other industrial nations to 
that in the Middle East, several measures can 
be used to assess the amount and type of 
health personnel in a country. One measure is 
the number of physicians per capita. Although 
this measures only one component of the health 
system, it is generally available and gives a 
first approximation of health resources. Care 
must also be exercised in that definitions of 
what constitutes a "physician" in various 
countries may differ. Typical levels of "popula
tion per physician" (and the equivalent meas
ure of physical infrastructure, population per 

'In fiscal year 1974-75, it was calculated that total U.S. ex
penditures for health services reached $118 billion, or about 8 
percent of GNP. See Alan L. Sorkin, Health Manpower (Lex
ington, Mass: Lexington Books, 1977), p. 1. 

Ibid., p. 6. 
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hospital bed) for six Middle Eastern countries
and representative developing and industri-alized countries are presented in table '71. 

As the data indicate, there is over a hundred-
fold variation between levels of physicians per
capita in the richest and poorest countries. 
In the Islamic Middle East, only Kuwait approaches the "level" of health care of indus-trialized countries. (However, there are alsosubstantial variations within industrialized
countries, which do not necessarily correlatewith health levels of the population.') Meas-ures such as population per physician or perhospital bed have been criticized as inadequate
for assessing health care delivery. In the con-siderable literature on the measurement ofhealth personnel resources5 are studies thathave measured the use of health resources(e.g., frequency of Nisits to physician) or theactual levels of health of the population (e.g.,longevity and mortality data) rather than 

number of physicians.6 The socioeconomic
standards are also important determinants ofhealth care. Basic availability data such as 
that in table 71, however, continue to be themost widely used measurements of health per
sonnel and facilities. 

Types of Technology Transfers
For Middle Eastern countries, the most important types of technology transfers involve

imports of medical hardware and supplies, imports of services needed for construction, andstaffing and management of hospitals. In theGulf Stotes, where there is limited local production of medical equipment and shortagesof skilled medical personnel, turnkey hospital
construction and the purchase of hospital
management services have been utilized. Oneimportant facet of technology transfer involvestraining of local professional staff; another involves assistance in health care planning. In 

and ComparativeManpower Policies(New York: Marcel Dek-
M nad .o tarstens contrast, in Egypt there has been little use ofinternational hospital nanagment firms,ker, Inc., 1981). 

See, for example: Brian Abel-Smith, Value for Money inlealth Scrvivs (New York: St. Martin's Press, 1976); Eli Ginzberg, lhahh Mar,power andHealth Policy (Montclair, N.J.: Al-hmiheld, Osmun & Co., 1978); Milton I. Roemer, Health CareSt'stenms in lorld Perspective (Ann Arbor, Mich.: Health 
Administration Press, 1976); U.S. Department of Health, Education, and Welfare (Office of International Health), Guidelinesfor Analysis of Health ManpowerPlanning,prepared by E. H.White Co., San Fi ancisco, Calif. (Rockville, Md.: Office of In-ternational Health, 1979). 

Table 71.-Population Per Physician and 

Country 
Algeria ......... 

Egypt .......... 


Year 
1977 

197677 
Ir;n ............ 1974 
Iraq ...... ..... 1977 
Kuwait .......... 1977Saudi Arabia .... 1977 
Peru ........... 


China ..........
Nigeria ......... 

Ethiopia ........
United States ... 

Japan ..........
Sweden ........ 


1977 

1978
1976/77 

1977
1977 

1976/77 
1976 

Per Hospital Bed 
.. .....
 

Population/ Population/
physician hospital bed 

5,592 387a 

1,043 a 
4792,586 650 

2,250 496 
784 2571,641 647 


1,556 547 

2,602 50314,344 1,248 

73,191 3,314569 159 
845 94 
561 67"Einfsbased on latest dvariabidSOURCE United f.dt

Nahins, Staist,cal Yearook. 197980 
pp, 843 851 Populathomphysican is based on tolal nn(figenous plus expatriate) physicians 
ira,:icn ,i the. co,.try 

extensive participation of domestic firms in hospital con.-truction, and reliance on bilateral
 

foreign aid and technical assistance projectsin the health field. Thus, there is a wide variety of types of technology transfers in the 
medical service sector in Middle Eastern countries. While government health ministries areeverywhere central actors on the recipient side,e e y h r 
e t a 
c o so h ei i n i e
supplier firms independently 

transfer technol
ogy to Gulf States. Assistance programs arealso a major mechanism in Egypt and Algeria.In all of these countries, medical services technology transfer spans those needed for smallscale rural clinics to the most technologically
advanced hospitals, as the next section in
dicates. 

THE STATE OF MEDICALCAPABILITIES IN THE 
MIDDLE EAST 

Judging by factors that affect medical technology transfer, the six countries under study
 

-
'RobertKohn and Kerr L. White (eds.), Health Care: An International Study-Report of the World l-lealth Organization 

(London: Oxford University Press, 1976). 



Table 72.-Summary of Health Indicators and Health Sector Organization 

Country (1) (2) 3) (41 (5) (6) (7) (8) (9) (10) (111 (t21 (131 (14) f15) 

Saudi Arabia 2.1% S12.600 $117 25% t20% 7.3 111 55 64% 860 74% 1.640 8% Blindness Itrachoma) MOH. MODA. National Guard. 
iabees. [oio. lung and ARAMCO private 

breast cancer TB. 
malaria cholera maternal 
and infant mortaity 

Kuwait 1.6 20.900 154 60 over 100 5.9 33 70 89 230 77 590 16 TB irfectious hepatitis Ministry of Public Health. 

Egypt 2.2 650 6 44 117 4.8 110 57 66 470 83 970 90 

gastroen!erts biherzia 
heart d:sease cancer 

Diarrhea! disease. b!lnr T,,  

Ministry of Defense. Ministry 
of Inferor private 

Minitry of Health, other 
polio resDrratory disease Ministries and Universities. 

Algeria 1.3 2.140 13 35 101 7.3 114 56 7 340 85 2.650 60 Infant mortality diarrheal 
Pubic and prvate sectors 

3 Government Ministries MOH 
disease 85%) 131 Wilayasi. Ministry 

of Defense i160 Dairas).
Ministry of Higher Education 
Also Social Seurity 
Organization. National Health 

Institute Sonatrach and other 
state-owped corporations have 
their own 

Iran ..... 1.5 2 ,16 0a 23 50 51 6.0 105 58 51 650 41 2.320 65 Dysentery. TB. whooping Ministry of Health lover 50%). 
cough, measles. malara University Police. Military 

Iraq 0.6 1.5 50 a 8 26 111 7.0 76 57 62 480 94 1.790 40 Maiaria. trachoma. bilharzia. 
Social insurance. private 

MOH-5 departments. 18 
TB. whooping cough. Governorates handle all but 
chicken pox military, small Drivate 

United States 3.3 12.820 259 
Ii Percent of GNP onpubic health expoeditures 

990 139 1.8 12 75 too 150 36 520 7 7c Chronic disease Many variations 
I 

(2) GNPbe tcapita !Q8! 
13, Percapita ouih , health exoentu-es 0 
i-i Acuit hiiteacypercent 
iS, Peceni calorie suppl, as percent of requirement 
1i) Total fet.5ti rate taveage numbe 

r 
of births per womanover her lifetime) 

0 
0 

17) lnfa, mortality late De' thousano faged 0-11 
IS, Lie eiDectanc, at blrth 
t9i Percent ,0population with access to safe drining water. 

(10 PoDoratanDer hosptal b"'O 
it' i Percent Gov'ernment noptasis 
(12) MeodcaiDensity ipeCoie physiciani " 
(13) Percent Innigerious physicians -_ 

areas(141Meccal oroblem
(15)Health sector oroanizatlon 

SOURCETheWarl BanS. Heath SectorPolicy Paper.February 1980. World Development Report 1982 and1983 Cb 
a 1977 figures 
0 

Care must be ercersnd inDefining hetracy Fnrexample. in the U S . experts state that t percent of the population is completely illiterate but that up to 20 percent arefunctionally illiterate i e . not having the reading andwriting skills necessary 
tofunction adequately incr complex societyc!98t figure which is based onactive foreign medical school graduates inthe United Statesversus fotalactive Doctors of medicine in the United States Foreign medica; graduates excludes graduates of Canadian Totalactive excludes Federalschools 
service Note that foreign medical school graduates mayBe IUS citizens In 1981.16 6 percent of newly licensed physicians inthe U S were graduates o foreign medical schools SeeStatistical Abstract of theUnited States-t984. U S Debtof 
Commerce. DC 104th edition. 1984. p 109 Z'sBureau ofthe Census. Washington. 

,b 
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can be broadly categorized into three groups:
1) countries typified by substantial capital,
rapid development, and a small indigenous
population, such as Saudi Arabia and Kuwait;
2)countries with less capital, more population,
and quantitatively larger trained medical
cadres and infrastructure, such as Egypt and
Algeria; and 3)countries whose extensive med-ical services plans have been halted or greatly
decreased in scope because of civil strife or war, such as Iraq and Iran. 


Table 72 summarizes 
 the health status ofthe six countries and gives information on theUthe sixcountes andgivesinfor mation oneUnlited Silates for comparison. 
T 
The 

b 
brief des-criptions presented next on the medical sec-

tor organization and health status of the six 
countries are not meant to be all-inclusive,They do dcmonstrate, however, the diversLyof health sector organization, medical person-
nel resources, facilities, and types of health 
care in the Middle East. They also show that,
given these differences, there is no preferred
avenue toward improved health. Although
many problem areas remain, great strideshave been made in medical services in the last
decade in most of the countries-partly dueto increased oil revenues, but especially due 
to an increased commitment to improvedhealth care, education, and living conditions 
by the respective governments, 

Saudi Arabia 


The development of modern hospitals and
other medical facilities was among the most

outstanding achievements of the second plan

covering 1975-80. Saudia Arabia differs from 
most. Western markets in that it has no medi-cal equipment production of its own, is far away from medical supply and instrument pro-
ducers, is a large country with a low popula-tion density, and has a small indigenous man-power force to draw on. 

In Saudi Arabia various organizations areindependently involved in health care services.
They each have their own financial appropria-
tions, staff, and facilities. At present, there is
little coordination of their respective activities,
The greatest responsibility for health orga-

nization and for the improvement of health inthe Kingdom rests largely, but not completely,
with the Ministry of Health (MOH), whichoperates 65 hospitals and about 1,000 dispen
saries, health centers, and specialized facilities.
In addition, 13 agencies (plus the private sector) offer health services for their employees
and their dependents or are responsible forspecialized health services. Among the most
important of these are the Ministry of Higher
Education, with responsib;lity for the medi
cal colleges and teaching hospitals; the Ministry of Interior, for medical service for the police force, and the Ministry of Defense andAito MD) nadtoteNtoaAviation (MODA). In addition, the National
Guard has more than 10 hospitals and several 
clinics. 

The majority of hospital beds are concentrated in the large cities, particularly Jeddah
and Riyadh; preventive care is inadequate in many more remote communities. One of the
aims of the third plan is therefore to providethe population in every region with improved
facilities and medical service. Preventive health care is still largely neglected, especially away
from the large towns. This lack of preventive
care is one of the factors leading to an overload 
of the MOH hospitals.

The small number of nursing staff, medical 
administrators, and technicians together with 
the limited number of doctors constitutes an 
acute shortage of staff. The most serious problem is the low percentage of Saudi medical
staff: according to some experts only 8 percent
of the physicians and some 5 percent of theallied health personnel are Saudis-and most 
are naturalized Saudis.' The policy of theSaudi Government to decrease the dependence
on expatriate medical staff and administrators 
has led to a shortage of personnel in severalhospitals. The shortage of indigenous staff will no doubt slow the pace of hospital construc
tion and staffing and will lengthen the time 

'Estimates of numbers of Saudis and non-Saudis vary. The 
8 percent figure is based on combined estimates of U.S. experts
in the medical services field. Saudi estimates for 1980 for num
bers of non-Saudi physicans working in the Ministry of Health
were considerably higher. See Ministry of Health, Saudi Arabia,Statistics Department, StatisticalReview (1971-80). 



before Saudis can effectively take over their 
medical systems. This manpower shortage 
constitutes one of the most important con
straints on medical technology transfer in 
Saudi Arabia. 

Recently, Saudi health care standards have 
greatly improved, but the country still clearly 
faces a number of medical problems that are 
not unusual for a rapidly developing country.' 
The most prevalent problems are high rates 
of diabetes, polio, and blindness. Tuberculosis 
is also a problem, and maternity and infant 
mortality rates are unacceptably high. There 
have been a few cases of leprosy reported each 
year, and malaria exists. In both cases the 
trend has been significantly downward in re
cent years. Recurrent outbreaks of cholera are 
swiftly checked, and some believe that chol-
era and malaria can be eradicated in 10 years. 
Finally, both traffic and work accidents are nu
merous.9 

The status of medical services and its acces-
sibility, as viewed by the Saudis themselves, 
depends on who is asked and where they live. 
Differences exist in staff and equipment stand-
ards between the specialist hospitals and the 
public hospitals run by the MOH, which are 
normally attended by the average citizen. 
King Faisal Specialist Hospital-where oper-
ating a bed costs $300,000 annually-is prob-
ably the best hospital in the Kingdom, with 
the best and most experienced staff and com-
prehensive medical equipment and systems. 
This institution admits all patients and works 
through regional medical committees, which 
refer serious cases. Nevertheless, there has 
been a widespread view that those who are not 
rich do not have the means to receive the best 
medical care the Kingdom has to offer. 

"'Ihis statenocot ishased on interviews ctonductetd for ()TA 
in 19S3 with 1:.S. and British physicians, in Saudi Arabia, and 
on WIO data llJ78. In interviews with representatives from 
Ithe
major U.S. heialth care management firms, it was claimed 

that the major mtedical need in Saudi Arabia is preventive care 
and improvement of t lblic health. including social and living 
iiinditiois. education, and nut rition. 
"'he numrous work accidents (no statistics available) are 

plrohal
v due to actmbination of factors such as the high rate 
and speeistdoif co1s1t ruction, fines if the work is not ready (in ti'ne, 
and probhems with on.the-job safet. 
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Neonatal care in Saudi Arabia 

Besides poorer Saudis, three minority groups 
have had, and in some cases still have, prob
lems obtaining adequate health care.The large
 
group of foreign workers are sometimes admit
ted to the older, lower-standard hospitals or 
clinics unless special arrangements can be 
made. The more than 1 million pilgrims who 
flood into Mecca each year have received poor
 
care in Saudi Arabia in years past, but this 
situation has been improving. The Bedouins 
are gradually being drawn into the health sys
tems of MODA and the Naional Guard via
teir on wo jn the ar re 

The MOH is well aware of the availability 
of hospital beds in Riyadh and Jeddah and the 
lack of proper health care in other parts of the 
country. Its plans, which are slowly being im
plemented, include the establishment of re
gional hospitals that will function as centers 
of a widcspread network of local health centers 
and clinics. Some of the newly constructed, 
highly sophisticated MOH hospitals are situ
ated in areas previously least-served. If the 
manpower situation can be improved, it is ex

pected that many of the more obvious regional 
and population differences in medical care will 
be greatly reduced in the next 10 to 15 years.
The Ministry of Health has developed an am

bitious plan to build 36 new hospitals (with 
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7,000 beds) and to add 2,000 beds in existing
hospitals. 

Kuwait 

Kuwait probably has the best medical serv-
ices of any of the countries under review. Swift 
socioeconomic development has brought im-
proved health status and an expanding healthcare system. Kuwait's medical facilities have
expanded from 100 hospital beds in 1949 to
6,400 in 1982. There are, however, some health
problems related to the growing population,
urbanization, the changing patterns of disease, 
overuse of health services, and dependence onan expatriate health work force, 

The Ministry of Public Health is responsi-
ble for the overall control of all health serv-ices in Kuwait, including both the public and
private sector. There is little delegation of
authority to the individual public sector hos-
pitals as all planning, budgeting, administra-
tion, organization of domestic and technicalservices, staffing, and procurement remain
under ministry control. Ministerial authority
over the private hospitals is less direct, beingexercised only through its licensing authority
and supervision of standards. In 1982, of the6,400 hospital beds in Kuwait, about 5,000were in Ministry of Public Health hospitals, 

All medical treatment, including prescribed
medicines, dental treatment, and provision of
eyeglasses, is free of charge in the public sec-
tot clinics, polyclinics, and hospitals, whichserve all residents regardless of nationality.

The basis of the Kuwaiti health service is 
a
primary care network of clinics and polyclin-

ics. These, in turn, are subordinate to preven-

tive health centers. Everyone is required to
register with the nearest clinic, which is usu-
ally staffed by both male and female general
practitioners and sometimes a pediatrician,
The clinics usually have a small pharmacy and 
are open 8 hours a day. Some clinics, usually
attached to one of the hospitals, specialize in
maternity, dental, or child care. For more spe-
cialized treatment, patients are referredone of these or to one of the collective health

to 

centers. 

In spite of the ambitious health care pro
gram, pressures continue on the public sector 
hospitals and clinics. Many wealthy Kuwaitisstill seek consultations and treatment in Eur
ope. Even less wealthy Kuwaitis often preferprivate sector facilities, because of the delays
and problems in liaison between public hospi
tals and out-patient clinics. 

The present population of 1.4 million has 
more than doubled in the last 10 yeTrs and is
expected to double again by 2000. This rapid
population expansion has overwhelmed the
health care system, despite the program for
3,000 new beds initiated in the second half ofthe 19 70's. Each person averages five to sixvisits to a clinic each year. Many of the visitsare for social rather than medical purposes,
but it is nevertheless policy that each patient
must be seen by a doctor. As a result. each of
the 251 doctors, supported by 582 nursing
staff in the primary care network, sometimes 
sees more than 100 patients per day.10 

Kuwait has a falling death rate and a de
crease in new cases of tuberculosis. Tubercu
losis used to be one of the major problems inKuwait, but a compulsory screening program 
of all school children and newcomers to Kuwait
and wide-reaching health education have significantly reduced the incidence of tuberculosis. The major causes of death for adults in
Kuwait are traffic accidents, heart disease, and

cancer-all associated more with the industri
alized world than with developing countries.
 

Kuwait is already heavily dependent
expatriate skills 

on 
and administrative ability

throughout its health service and will remain 
so for many years to come. When the current 
hospital building program is complete, it isestimated that Kuwait will have to recruit

15,000 extra staff. Kuwaiti doctors enjoy 
a
privileged status and therefore tend to remain
in Kuwait. Expatriate doctors, particularly
those from Western countries, often find the
social structure and living conditions difficult 
to adjust to." Kuwait's shortage of doctors 

W. Alarkts (West Sussex. U..: Kuwait. 1983. 
:Ibid.. p.5. 



has also been accentuated by a tendency of ex-
patriate doctors, both Arab and non-Arab, to 
go to Kuwait's neighbors, especially Saudi 
Arabia and the Emirates, where salaries and 
status are higher. 

Egypt 

Egypt has a fairly well-developed health care 
system, but it also faces serious problems. 
Free medical care is provided through the Min-
istry of Health's network of hospitals, district 
health centers, and rural health units. A pri-
vate health care sector also exists, with some 
outstanding facilities for those who can afford 
their services. Thus, the Egyptian health care 
sector is now moving along two distinct tracks. 
One is for the basically healthy, wage-based 
employee, who lives in an urban area and pays 
for services through socially financed health 
insurance or fee-for-service payments. Theother track is for the low-income, unskilled 

worker in rural and suburban areas, who re
lies on traditional medicine, pharmacists, or 

services. 1 

The Ministry of Health (MOH), which is 
charged with the promotion and protection of 
the health of the entire population, is under-
financed and overextended. Its current infra-
structure does not permit iL to conduct effi-
cient operations to serve the group that is least 
able to pay for health services of any kind. 
Nevertheless, in attempting to compete with 
the emergent public/private sector, it has 
opted for additional irvestments in high-cost 
curative care services (hospitals and emer-
gency medical services) that offer visibility 
and professional satisfaction to an expanding 
gr-oup of physicians.' 

The health portion of the national budget 
has decreased substantially in recent years. 
Egypt spent approximately 5.6 percent of its 
total budget on health care in 1976. By 1979 
the figure fell to 4.0 percent, and the estimate 
for 1980-81 was 3.6 percent. This budget de-

-'.S. Age cv for Inrtrnationai I )&clopmnt. "A lport on 
Ih-alth IDvlop mnt in ['w ArbI) 1cimbfit of Egypt: A Sector 
, ' iraisitioz ",NIv-,Iu . 1982. 
A ,id. 
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crease must be viewed in light of the fact that 
the personnel side of that account is increas
ing at an average rate of 11.4 percent per year.
Thus, salaries consume an ever-increasing
share of a shrinking resource base. 

In spite of its fairly well-developed health 
care system and relative abundance of doctors,
Egypt has several problems related to sani
tary facilities, water supply, housing, and pop
ulation growth. Family planning programs 
have not prevented a rise in the Egyptian birth 
rate in the 1970's; poverty and inadequate 
sanitary facilities result in a large number of 
pre-school deaths from diarrheal disease; there 
is a high incidence of bilharziasis, respiratory 
diseases, and other enteric diseases. Perhaps
two-fifths of the country's 43 million people 
now harbor the bilharzia parasites-a public 
health burden of staggering proportions. 

Egypt's nine state medical schools graduate
about 3.500 new physicians each year. With 

mental and private sector health system, this 
number more than fulfills the national demand 
for doctors. There is, however, a drain on the 
supply of doctors due to a substantiai emigra
tion to other Arab states, Africa, the United 
States and the United Kingdom. New physi
cians emigrate because of their dissatisfaction 
with low salaries and limited opportunities for 
postgraduate work. According to the view of 
the Medical Union, Egypt produces but does 
not have an overabundance of doctors. Egypt 
is also chronically short of well-trained nurses 
and other essential backup personnel. 

Another problem is the concentration of 
qualified physicians in the urban areas and the 
corresponding shortage in the more remote 

parts of the country. Medical graduates are 
expected to spend their first 4 years of obli
gatory service to the MOH in rural health 
services, but the majority of doctors leave in 
less than half that time. In order to change 
this imbalance in health services, a community 
medicine element has been introduced into all
medical courses at the state-run teaching hos
pitals, and greater emphasis has been placed 

on practical skills than on acquisition of theo
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retical skills. With assistance from the U.S. 
Agency for International Development (AID),
the curriculum has been upgraded at the med-
ical college of Suez Canal University to em-phasize a community-oriented approach to 
medicine. 

Algeria 

Although impressive gains were made in the 
development of Algeria's heavy industry under 
past development plans, conditions in hous-
ing, health, and other social sectors tended to 
deteriorate. Rapid population growth and 
heavy rural-urban migration expanded needs 
for social serv:ces, but the low level of invest-
ments in social sector infrastructure failed to 
keep pace with the expansion of needs. The 
current Algerian plan, 1980-84, seeks to re-
dress the imbalance of past development plans
by reorienting investment toward social sec-
tors, particularly medical care. 

Three governmental ministries have the 
main responsibility for health care services in 
Algeria. The most important of these is the 
Ministry of Health (MSP, Minist6re de la 
Sant6 Publique), responsible for some 85 per-
cent of all health care establishments in the 
country. The other two are the Ministry of De-
fense and the Ministry of Higher Educationresponsible for the planned university medi-
cal centers but not for the existing ones. 

Several other organizations are also involved 

in health care activities. The Social Security 

Organization is responsible for mother and 

child care, for care of the handicapped, and for 

establishing sociomedical 
centers in residen-
tial arcas. The National Health Institute is re 
sponsible for the training of health personnel
other than physicians. In addition to these,
state-owned corporations (practically all me-
dium-sized and large corporations are state-
owned) often have their own health care. The 
largest corporations are Sonatrach and SNS,
dealing in petroleum and steel, respectively.
These corporations are responsible to various 
ministries, often the Ministries of Heavy and 
Light Industry. The private sector is insignifi-
cant and consists mainly of private practi-

tioners working half-time in their own prac
tice and the rest of the time in MSP hospitals.

While resident population increased by 32 
per ent populato increase berpercent between 1969 and 1978, the number 

of hospital beds increased by only 12 percentover the same period. The increasing density 
of population per health facility in Algeria dur
ing the last decade reflects the low level of investments in health infrastructure during the 
period. This slow growth of health infrastruc
ture has led to a serious shortage and crowd
ing of health facilities. The current health plan
aims to improve the overall availability and 
regional distribution of health facilities through 
an ambitious program of health sector in
vestment. 

The most striking increase in programmed
health facilities is planned for health centers, 
which are seen as the basic outlet for provi
sion of primary health care in the country and 
as a "filter" to control the use of more specialized health facilities, such as hospitals, poly
clinics, and maternity centers. Thirty-nine new 
general hospitals are planned, and seven new 
specialized hospitals for psychiatric care, pe
diatric care, burn care, cancer treatment, and 
treatment of cardiovascular disorders are 
scheduled to be completed in 1984. 

Better health requires environmental im
provements affecting water supply, sanitation,and nutrition. Evidence from other settings
has shown that improvements in these areas 
often do more to promote health by reducing 
exposure and susceptibility to disease than do 
health efforts in treating illness and disease. 
One area where potential progress is possible
in Algeria is in improved supplies of drinking 
water for newly weaned children. An experi
mental program of rehydration therapy has re
cently been undertaken by the MSP to deter
mine the most efficient approach for reducing
the incidence of infant death from diarrhea. An 
important part of this program is the provi
sion of information to mothers about the ne
cessity of maintaining fluid intake for children. 
Such efforts may lead to important benefits 
in reducing deaths from diarrhea, but further 
improvements will depend on improved water 



supplies and sanitation to control the trans-
mission of diarrheal organisms. 

One f te seciic ealh iteren-reasof 
tion which is clearly given priority in the cur

rent Algerian health plan is the government's 
newly adopted population policy, which calls 
for lowering the overall rate of population 
growth through a vigorously expanded birth-
spacing program. Further increases in female 
school enrollments and female employment are 

One of the specific areas of health interven-

asooepectet dreaherte fplo la-ealso expected to decrease the rate of popula-
tion growth. 

Iraq 

Since 1978, Iraqis rulers have become much 
more concerned about the welfare sector. With 
the rise to power of Saddam Hussein in 1980 
came stress on mobilizing the masses, and a 
clear commitment by the government to ex-
pand the scale and scope of the welfare state. 

All hospitals in Iraq with the exception of 
military facilities are managed by the Minis-
try of Health (MOH). The MOH is divided into 
five departments; the country is divided ad-
ministratively into 18 governorates, each with 
a chief medical officer responsible for all health 
services and institutions in the governorate. 
In 1980, there were 200 hospitals with 30,000 
beds. 

Health conditions in Iraq gradually improved 
over the last few decades as hospital services 
were introduced. In 1978, the government ini-
tiated a substantial hospital and health care 
development program, but this was scaled 
down considerably in recent years. 

Medical personnel, particularly nursing staff, 
remain in short supply, despite the expansion 
of medical schools, and support services are 
inadequate. A rural health program, begun in 
1963 to assist in the elimination of chronic dis-
ease, including malaria, trachoma, and bilhar-
ziasis, has met with mixed success. Parallel 
construction of new and improved rural wa-
ter supplies and the spread of education has 
helped to bring better standards to most, al-
though not all, regions. 
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In 1981, a foreign consultant was commis
sioned to study long-term health care devel
opment for the MOH. Because of the war, thiswork has been postponed, as were most of the 

projects in Iraq that are not considered essen
tial. The president of the State Organization 
of Buildings said in 1981 that the organiza
tion was engaged in carrying out hospital de
velopment projects valued at $800 million. The 
largest projects were the expansion of a huge 
Medical City, five general hospitals, and sixpeitcanmtriyhoial.Elyn
pediatric and maternity hospitals. Early in
1982 ongoing health care projects included 

some 25 MOH projects and 15 military hospitals, all in diffe-ent stages of development. 

Several of these projects have been terminated, 
however, owing to the changed wartime pri
orities. 

In 1981, Iraq ranked as one of the largest 
Middle East importers of medical products, 
comparable with if not equal to Saudi Arabia. 

The continuing war with Iran and the reduc
tion in oil exports from 3.3 million barrels per 
day (b/d) in 1980 to 0.7 million b/d in early 1983 
sharply reduced oil revenues. With war ex
penditures escalating, Iraq has had to slow 
down the pace of its vast economic develop
ment plans and concentrate its financial and 
human resources instead on support of the 
war. Health care now ranks behind the war, 

war-related projects, energy, and industry in 
priority. The military, however, whose health 
care expenditure comes out of its own budget, 
continues to spend on an increasing scale, ow
ing to war casualties. 

Iran 

Little authoritative information is available 
concerning the present state of health care and 
health care facilities in Iran. In prerevolu
tionary Iran, however, the system of health 
(!,'e delivery was relatively extensive. The 
government health care budget in 1978 totaled 
$950 million, over half of which was admin
istered by the Ministry of Health (MOH). A 
large majority of the 50,000 hospital beds were 
operated by government agencies or univer
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sities. Thirty-eight hospitals were affiliated 
with universities throughout Iran, seven of 
which provided training for students at med-
ical colleges. The 125 private hospitals in Iran 
were mostly small but provided better treat-
ment than the government facilities. In 1978, 
there were about 3,000 clinics, run mainly by
the government through the MOH or special
health corps. 

At the time of the revolution, the govern-

ment had drawn up a much-publicized master 
health care plan designed to provide the coun-
try with 15 regional hospital.,, 130 smaller hos-
pitals, some 2,000 new health clinics, and 10 
other medical projects, including extensions 
of 6 existing specialist hospitals. A few of 
these projectswere inwerean advanced design stage inseveral under construction, and 
1979. 

There is no doubt that Iran had made sig-
nificant progress in its medical services up un-
til 1978. Several problem areas remained, how
ever, particularly with manpower allocation. 
People outside of Teheran, and especially the 
more remote populations, received treatment 
significantly poorer than that given residentsof the capital. Some 45 percent of the hospi-
oftabedsc al. aome 4 percent of the doctors
tal beds and about 60 percent oftedcos 
were located in Teheran, which had only anestimated 10 percent of the total population.
Imports of physicians did improve health care 
standards in the provincial areas, but the 
growth rate in the number of Iranian doctors 
per hospital decreased in the latter part of the 
1970's when the number of foreign-trained, 
homecoming Iranian physicians could not 
match the number of doctors leaving the coun-
try. It was estimated that some 60 percent ofIranian medical staff training abroad would 

not return home, 
and that about 15,000 Ira-
nian doctors were living abroad in 1978. 

The Iranian revolution apparently led to 
drastic changes in health care and in medical 
education."I There is reason to believe that the 
new government has not yet been able to take 
active measures in the health care sector. Ira-

'"Theinformation on present. Iranian health care is based on 
interviews condutei for O(TA during 1983. 

nian revolutionary leaders emphasized the 
need to improve health care in remote areas,
and health ministers called for importing for
eign physicians to serve the villages. The new 
government initially closed down all medical 
schools, however, and projects for auxiliary
health worker training reportedly ended. Fe
male students were not encouraged to go on 
with their studies. A large number of physi
cians were expelled from the university hospitals, and many Teheran University Medical 
Schol aculty memers wersissedior 
fceo lave e u r dite r 
forced to leave the country. During the reign 
of the Shah, 2 years of health corps work was 
mandatory for all medical graduates; currently 
5-year compulsory service in the rural areas 
is recommended. As a result of deterioratingcapabilities in the public health departments,
vaccinations reportedly have declinedepidemics of infectious diseases 

and 
have risen. 

The only school of public health, in Teheran, 
was closed. 

Regional Efforts 
Attempts at regional cooperation among

Middle Eastern countries in health care, med
ical E ancturin h ea e edical products manufacturing, or disease erad

ication have been largely unsuccessful, partlybecause, even within countries, conflictinggoalse, aon thi m itries n d 
goals exist among the different ministries and 
organizations responsible for health care. 
Other reasons include: 1) the relativelyrecent 
stress on improved health, 2) the diversity of 
health problems and financial and manpower 
resources available to deal with them, and 3)
large politicaldifferences separating countries 
in the region. Attempts have been made to 
produce medical disposables (syringes, gauze,etc.) and pharmaceuticals regionally, since the 
market in just one country would often not
justify establishment of production facilities.Kuwait i.- establishing a syringe factory, and 
Egypt produces several medical products
(pharmaceuticals, in particular). Egypt also 
has plans for production of medical furniture. 
Extensive plans for regional distribution are, 
however, still far in the future. 

The Arabian Gulf University's medical school
in Bahrain is today the only regional medical 



cooperation project initiated and administered 
by the countries themselves. It is being cofi
nanced by Bahrain, Iraq, Kuwait, Oman, Qatar, 
Saudi Arabia, and the United Arab Emirates. 
The school, which will form an extension to 
the Sahnaniya Hospital Complex in Manama, 
is scheduled for completion in 1984, enrolling 
50 students from the participating countries, 
with a majority from Saudi Arabia, Kuwait, 
dnd Iraq. 

Although highly unstructured, medical train
ing and physician emigration probably most 
closely approximate "regional cooperation." 
As often occurs in scientific endeavors in the 
civilian sector, medical training and informa
tion is freely exchanged among the medical 
communities of the Middle East. Most hospi
tals in the Middle East have a staff composed
of diverse nationalities with a large regional 
contingent. Transfer of medical skills from 
country to country also cccurs through emi
gration for financial or political reasons, al
though sometimes to the detriment of the 
training country, which has spent years and 
substantial public resources on their training. 

Efforts in the Middle East by outside orga-
nizations such as the World Health Organiza
tion (WHO) and Project lOPE have met with 
substantial success, particularly iit control of 
infectious diseases and training of preventive 
care personnel. Both organizations emphasize
effective training and technology transfer in 
the medical sector. 

WHO sponsors medical projects in -he re-
gion through the Eastern Mediterranean Re-
gional Office (EMRO) in Alexandria, Egypt, 
which covers all countries under study except 
Algeria. It has initiated and carried out a 
substantial number of health care projects in 
the region despite a background of repeated 
changes and frequent realignment of policies
by the member countries. A few of the mostambitious projects are: 

1. Maintenanceand repairof medicalequip-
ment. WHO is taking a multiphase ap-
proach, which includes services of consul-
tant engineers and activities in the Re-
gional Training Center for Maintenance 
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Preventive medicine has made important contributions 
to public health in the Eastern Province of Saudi Arabia 

and Repair of Medical Equipment in 
Cyprus. This involves technician training, 
including specialized courses on medical 
equipment, and training of biomedical 
engineers. 

2. Expandedprogramof immunization. All 
member countries collaborate with EMRO 
-mainly in interregional training activi
ties, but also in implementation, evalua
tion, and program reviews. 

3. Promotionof environmentalhealth. Thisincludes establishment of sanitary engi

neering laboratories, assignment of sani
tary engineers in Iraq, Egypt, and the 
UAE, and establishment of a Regional 
Center for Environmental Health Activ
ities. This center will assist in developing
training capabilities, will develop a re
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gional information and reference center 
for environmental health, and will provide 
a means for technology transfer within 
the region. 

U.S. efforts in foreign assistance in the coun-
tries under study have centered on AID pro-
grams in Egypt, rather than on regional ef-
forts in the health care field. Typical programs 

affecting medical services and general health 
have focused on agricultural production, hos
pital administration, health service delivery
systems, nutrition survey techniques, public 
administration, and foreign investment pro
motion and negotiation procedures. AID pro
grams are discussed in more detail below. 

PERSPECTIVES OF RECIPIENT COUNTRIES
 
AND 

PLANS FOR DEVELOPMENT 
OF MEDICAL SERVICES 

In order to assess the perspectives of the re
cipient countries with regard to utilization of
medical technologies, a brief review of govern-
ment health policy is presented in this section. 
Great diversity in emphasis is noted among
the countries under study. For example, Saudi 
Arabia and Kuwait now have well-developed
medical infrastructures and are thus redirect-
ing their efforts toward preventive health care
and indigenous manpower training. At the 
other extreme, Iran and Iraq, torn by war and
internal strife, have had to postpone many of
their plans for the medical services sector. 
Future developments in their health sectors 
will depend on the duration and severity of the 
war. 

Saudi Arabia 

Vast oil wealth combined with a strong corn-
mitment to provide free health care services 
to Saudi Arabia's inhabitants has sustained 
a striking growth in medical services in the 
last 10 years. Table 73 shows the budget of 
the MOH as compared to the general budget
of Saudi Arabia from 1970 to 1981. In this 
time ppriod, the MOH budget increased almost 
fortyfold, staying at a relatively constant per-
centage of about 2.5 percent of the total Saudi 
budget. Much of the increased expenditure
went to infrastructure construction, rather 
than to programs designed to upgrade the 

FIRMS 
quality and distribution of health care. Hos
pitals using very sophisticated technology 
were built in the public and private sectors. 

In the past the concentration has been on
curative medical services and on secondary 
care through hospitals rather than on preven
tive medicine and primary care. This was seen 
as the most appropriate way to provide for im
mediate treatment of disease and has been 
reflected in budgetary allocations. Even today
the legacy of the ambitious hospital building 
program promoted in the mid and late 1 970's 
commands the major share of the health budget,
with a further 36 MOH hospitals providing
7,500 additional beds scheduled for completion
in the 1983-90 period.

The third national development plan, how
ever, attaches a high priority to the restruc
turing of health care. A fully integrated andcomprehensive system is planned for every re
gion, with emphasis on preventive health 
measures that include vaccination programs,
environmental health, early screening, and
mother and child care programs. This goal will 
be achieved by expanding and reorganizing
the system of dispensaries and health centers 
to meet local population requirements. More 
than 300 health centers are to be established. 

Through the establishment of a National 
Health Council, the government hopes to
guide the development and improvement of all
health services. One goal is to delincate the 
responsibility between the government health 



Ch. 8-Technology Transfers in Medical Services * 317 

Table 73.-Budget of the Ministry of Health as Proportion of Total Budget, 
Saudi Arabia, 1970171-1981/82 

General Budget Ministry of Health Budget 
Years (millions S.R.) (millions S.R.) 

1970/71 ........... 6,380 	 117 

1971/72 ....... ... 1,078 	 279 

1972/73 ........... 13,200 	 420 

1973/74 ........... 22,810 582 

1974175 ........... 45,743 1,162 

1975/76 ........... 110,935 3,197 

1976/77 ........... 131,296 2,972 

1977/78 ........... 134,253 3,384 

1978/79 ........... 144,558 4,040 

1979/80 ........... 185,820 4,177 

1980/81 ........... 245,000 5,656 

1981/82 ........... 298,000 6,831 

NOTE: 3 4 Saudi riyal (SR $1,00 

Percentage 

2.8 
2.6 
3.2 
2.5 
2.5 
2.9 
2.3 
2.5 
2.8 
2.2 
2.3 
2.3 

SOURCES Ministry of Health, Saudi Arabia, Statistics Department, Statistical Review, 1391.1300 A H. (1971.80), pp. 162.164; 
Business International, Middle East Market Opportunities, May 1982, pp. 14, 15, 

agencies and the private sector and coordinate 
their activities. Whether the council will be 
able to reign over the independent. MOH, the 
powerful military health organization, and the 
private sector remains to be seen. 

Training is a central feature of Saudi health 

care plans.' Present government plans en-
visage a 90 percent increase in the number of 
physicians over the next 5 years. According 
to the prev-ous Health Minister, Saudi doctors 
will comprise half of all physicians by 1995. 
Outside observers judge this to be overly op-
timistic. While the large increase in student 
numbers is consistent with that objective, ex-
pansion will be limited by high dropout rates 
and some migration to the West of newly 
qualified doctors seeking higher training. 

A fourth medical school was scheduled to 
open in 1983, with a philosophy based on in-
creased community orientation and a balanced 
exposure to clinical medicine and health ecol-
ogy. Five nursing Lraining institutes are also 
planned, although the number of graduates in 
the years up to 1990 is not expected to rapidly 
increase the share of Saudi nurses. Large-scale 
training of technicians and administrators is 
not being planned. It is difficult to anticipate 
supply and demand for medical manpower, but 
estimates have been made that during the 

"Ministry of Planning, Saudi Arabia, ''hird Development 
Plan, 1980-85. 

next decade the government-without coun
ting the other health care agencies-could 
need an additional 20,000 medical, paramed
ical, and ancillary staff. 

Kuwait 

With a small, geographically concentrated 
population and a fairly good medical facilities 
infrastructure in place, Kuwait did not pursue 
as vigorous q hospital building program as 
Saudi Arabia. Government health expendi
tures have nevertheless grown recently. Health 
ministry expenditures grew 11.5 percent be
tween the two last budgets, from 171.7 to 
191.5 	 dillars- while the min
isteries' 	budgets grew by 5.3 percent.' 6 

In Kuwait's National Health Plan of 1981, 

emphasis is placed on development of man
power as well as facilities, medical education 
and disease prevention. Kuwait plans to build 
three new regional hospitals, extend four, and 
provide 40 district health centers, 22 of which 
will be new facilities and the rest replacements. 
Health promotion measures span the fields of 
health education, mental health measures, so
cial security, improved housing, and sanitary 
waste disposal. Immunization, maternal and 
child health, and control of communicable dis
eases are stressed under disease prevention. 

'6Nationial Bank of Kuwait, Vol. 1, ;o.2, October 1982. (1 
Kuwaiti dinar = $3.40) 
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Plans emphasize early diagnosis and prompt 
treatment of disease through health registration, screening, and community-based medi-
cal care. 

Manpower is a major problem since in 1980 
over 75 percent of Kuwait's medical person-
nel were expatriate. Total medical staff are ex-
pected to increase from 26,000 in 1980 to
41,000 in 1990 to 58,000 in 2000 (at least 50 
percent of whom, it is hoped, will be Kuwaiti).
Key elements in Kuwait's manpower strategies include training programs for senior and 
mid-level administrators, which provide incen-
tives for Kuwaitis in health careers through
community education, salary and other incen-
tives, and career development. Community
bealth-oriented teams consisting of a general
practitioner, nurse, socialand worker are 
planned. In addition, measures have been in-
troduced to promote postgraduate training in 
public health, and to increase medical school 
annual enrollment from 50 to 150 students as 
quickly as possible. The number of Kuwaitinurses is to be expanded by enhancing the 
prestige of nursing ande byproviding exposureto a nursing care nrthrough educational pro-grams in schools and on television. ap 

"The manpower plans may be difficult to achieve. The prac-tical plans for implementation since the 1981 proposals were
made, however, include: 

1. The Medical School will increase enrollment to between 150-

2. 200.The jointly founded Gulf University in Bahrain is expected 
to meet some of the manpower demand. 

3. The policy of overseas training-including postgraduatetraining-will be continued. 
4. Increased and improved employment incentives are 

plai.ned.
5. Recruitment is being tried through contracts with foreign

medical institutions, which may produce better results thanthrough the individual contract approach used in the past.
6. Health accords will be made with countries like Great Bri-

tain, Pakistan, Sweden, and Denmark, mostly involving 
exchange of expertise and training of doctors. 

7. The Nursing Institute "ill be expanded.8. A 5-year program has started in schools and through televi-
sion and other media to convince Kuwaiti families that 
nursing is a respectable profession.

9. Productivity is given special attention in ongoing hospitals.
See Ministry of Public Health, Kuwait. Kuwait Health Plan(1981). 

Egypt 
Reducing the rate of population growth in 

Egypt is an important goal of the Egyptiangovernment. In a 1982 speech, President Mubarak called on the Egyptian people for "hard 
work to reach a more balanced relation be
tween the number of population and the vol
ume of gros national production," and asked
the nation to "a.tentively consider the rate of 
population growth." 

The Minister of Health, Dr. Zaki, has out
lined the general strategy for the health sec
tor. Health insurance is considered the corner
stone of health care, and the number of ben
eficiaries should be increased each year to pro
vide complete coverage of the population by
1990. Emergency medical care services and 
first aid services are to be developed and ex
panded. The public sector will ensure a large
portion of the drug supply. In the meantime 
the private sector should be encouraged to con
tribute toward completing the ministry's planfor providing drugs to the population at rea
sonable costs."' In addition, the government
hopes to improve the efficiency of preventive
health services, with emphasis on given to immunization, environmental sanitation, food 
control, and early detection and treatment of 
endemic diseases (particularly bilharziasis).Health manpower resources will be upgradedthrough education and training for medicaland paramedical personnel. The pressing prob

lem of improving water and sanitation will beseriously addressed. 

"Key ingredients of the Egyptain drug plan are:1. a commitment to provide drugs to the population at reason
able costs: 

2. continued subsidies of imported products not produced in 
the country;

3. a prescription system that will continue to allow people tobuy whatever drugs they like from the pharmacist;
4. increased protection of iocally made drugs against foreign

competition; 
5. encouragement of joint ventures between foreign and localcompanies to increase technology transfer; and
6. improved health education in order to reduce misuse of 

drugs.
ji iddle East Health Magazine, Great Britain, March 1982;
American Public Health Association: "A Report on Health Development in the ARE (Arab Republic of Egypt)," 1982. 
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Algeria 	 nization and tuberculosis control. The plan 
called for local production of essential drugsThe policy guidelines for the 5 years covered 
and quality control of imported pharmaceuby Lhe latest plan include emphasis on invest-

mert in health care infrastructure, featuring tical products. 2 ° Also included were improv
an increase in hospital beds from 45,000 in ing .xisting health care facilities with a special 

1979 to 64,000 in 1984, 1,000 new health cen- empk.&zis on basic health care provided in med
ters and dispensaries, and over 100 maternity 	 ical centers and clinics in both urban and ru

ral areas and an increase inthe number of re
centers. However, in the past, plan targets ralrasadianpinras it n ertofre 
have not been achieved: only 19 percent of the gional multidisciplinary hospitals. Tertiary 
number of hospitals and about 30 percent of care in new specialized hospitals in the majorthe health centers planned under the previous 	 cities was also to be provided with the focus 

of investment on the Medical City in Baghdad,
plan were actually constructed." The expan
sion of training of health manpower of all 	 the largest medical complex in the Middle 
kinds remains a major priority. In addition, 	 East.e' However, due to the war with Iran, 
environmental health, water supply, sanita-	 these plans have been postponed. 
tion, nutrition and birth control are important 	 Iran 
areas. 

Several measures are included which are 	 Iran's government has made few statements 
aimed at lowering the infant mortality rate: 	 to clarify plans for health sector development 
1)from 1979 to 1984 the number of maternity 	 in the past 5 years. Before 1979, the fifth de

velopment plan emphasized the following: 1)centers will be increased from 58 to 172, 2)two 
new hospitals for pediatric care will be estab-	 health services, with a special focus on con

lished, 3) sufficient maternity facilities will be 	 trol of infectious diseases through immuniza
tion, mother and child health and environestablished to assure that more than 50 per-

cent of deliveries are assisted in health facil- mental sanitation; 2)birth control, (in 1978 net 

ities by 1987 (in 1982 only 40 percent of the population growth was 3.1 percent); 3) health 

births-10 percent in rural areas-occurred in facilities, with a target of increasing the ratio 
a medical facility), and 4) water supplies and of hospital beds to 10,000 people from 15 (in 

sanitation will be improved to control the 
tQuality control of imported pharmaceutical products is a

transmission of diarrheal organisms,and pro- problem in Iraq, as well as in other Middle Eastern countries. 
grams of rehydration therapy will be instituted. Imports of pharmaceuticals to Iraq come from 400 foreign com

panies, with few restrictions. Iraq's limited capacity to regu
late drug imports and its badly organized distribution system

Iraq make it difficult to prove accusations that low-quality phar
maceuticals have been directed to this market.

In the early 1980's Iraq began to study long- Imports of illegal drugs do take place in these countries. In 
term health care needs. The government pre- 1982, Kuwait drafted stiff laws aimed at ending drug traffick

pared a long-term health plan for the 1980-95 ing and abuse. Trading in drugs was restricted, and only
period, with the ultimate goal being health qualified doctors were allowed to prescribe drugs.

See: U.S. Department of Health, Education and Welfare "Iraq 
care for all by the year 2000. This plan em- Health Sector Plans," 1977; Middle East Health Magazine, 

braced the primmy health care (PHC) approach. West Sussex, Great Britain, May 1982. 
I In 1979, the Medical City consisted of an 800-bed teaching

It rqfflected a change from the traditional and general hospital. In 1980 a contract was signed with South 
curative approach of the health services to one Korean contractor Hyundai to build phase 2 over a period of 

based on preventive public health. This was 4 years. This was to include a 650-bed surgical hospital, a 250
bed private nursing home, a 200-bed children's hospital, a con

to include strengthening of mother and child ference center, and administration and service buildings. This 
health care, including the promotion of breast- second stage of development has fallen well behind schedule. 

feeding, reinforcing environmental health Also, the existing complex is said to be serving fewer patients 
than anticipated because of the shortage of medicql staff. Seeactivities, and an expanded program of immu-	 World Medical Markets Iraq, Great Britain, October 1982; Mid

dle EastHealth Magazine, Great Britain, May 1982; U.S. De

"World Bank, 'The Five-Year Development Plan 1980-84," partment of Health, Education and Welfare, "Iraq Health Sec-
June 1982. tor Plans," 1977. 
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1978) to 20 (in 1984); 4) rural medical and
health services, with a major objective being
to add ,)0 new medical and health centers 
with responsfbility for outpatient treatment,
immunization, birth control, and nutrition in-
formation at the village level; 5) training, with
the establishment of 2 new medical faculties,
3 schools for auxiliary health workers, and 26
nursing schools; and 6) research, with empha-
sis on fields related to birth control, environ-
mental sanitation, development and produc-
tion of vaccines, and nutritional problems, 

ASSESSMENT OF THE 
ABSORPTION OF MEDICAL 

TECHNOLOGIES 

In order to evaluate the use of medical fa-
cilities and technologies in the Middle East,
this section deals with the following medical 
services categories: 1) health care planning, 2) 
use of medical equipment and systems, 3) serv-
icing and maintenance, 4) local production ofmedical equipment and supplies, 5) hospital
design and construction, 6) hospital manage-ment, and 7) training of local personnel. Key
problems are identified in training of local 
personnel and servicing and maintenance of
equipment. 

Health Care Planning 
Technology transfer occur's through foreign

assistance in medical education and health 

, 

Photo credit Middle East Economic Digest 

Nursing training in Iran 

planning. As teachers and curricula from the
United States and the United Kingdom have
been incorporated into Saudi Arabia's medi
cal education, and as Saudi students have pur
sued postgraduate studies abroad, the profes
sional skills of Saudi medical personnel have
been improved and preferences for medical 
systems and equipment developed. Foreign
advisors together with a group within the
Kingdom, have reappraised Saudi achieve
ments in the health care sector. The result is
shown in the priorities of the current 5-year 
plan, which represents a departure from earlier
preoccupation with hospitals and curative
based services. Such services are said to have 
done re.atively little to redress the underlying
health problems, especially at the local level.Instead, the importance of preventive medi
cine, primary care, environmental health, and
coordinated health planning is recognized, and
they are becoming components of the nation
al health policy of Saudi Arabia. 

Use of Medical Equipment
 
and Systems


Simple equipment can be rendered useless 
when local needs and customs are not consid
ered in technology transfer. For example, in 
a prerevolutionary Iranian health project, 
elaborate fiberglass chairs were purchased for a mother and child center in rurala area.
 
Assuming that the chairs were put there for

decorative purposes, the mothers refused to
 
use them, preferring to sit on the floor with
their children as they were accustomed to do
ing. In Iraq, scissors imported from the West
for use in cutting plasters were found to be 
useless because the plaster casts used in Iraqi
hospitals were harder than those used in Eur
ope. In both cases, the purchase decision wasmade by people who did not have the neces
sary knowledge of local conditions. 

A member t_4 the Faculty of Engineering at 
Cairo University has furnished some detailed
examples of successful and less successful
transfers of medical equipment and systems"in Egypt.2 An example of a successful trans

5'Ahmad Gaber, "Appropriate Health Care Technology Trans
fer to Developing Countries," Project HOPE Conference,Millwood, Va., April 1982. 



fer to Egypt is the Diagnostic Ultrasound Cen-
ter, established at Cairo University Hospital 
with the assistance of the U.S. National Science 
Foundation and the Alliance for Engineering 
in Medicine and Biology. This project, oper-
ating since 1976, was established as a nucleus 
for the development and diffusion of such serv-
ices. The development of ultrasound diagnos-
tic services was a high medical priority, but 
the technology was complex and "try .sfer-
ability," in terms of local ability to maintain 
the systems in operation, was difficult. Many 
factors contributed to the success of this 
transfer: 

1. Excellent cooperation between "donors" 

and the "receiver." 
2. 	Sound plai-ining at all stages-e.g., equip-

ment specification, procurement, relations 
with manufacturers, staff training, and 

supporting services. 
3. 	Adequate training of sufficient numbers 

of all types of staff: medical, operating, 
and maintenance. 

4. 	Good routine management, with regular 
coordinating meetings between all involved 
groups, progress evaluation, and educa
tional workshops. 

5. 	Adequate budgetary allocations, which 
covered staff incentives and technical sup-
port needs. 

6. Ample provision of maintenance facilitiesand commitment to this work. 

An example of a relatively unsuccessful 
transfer of medical technology to Egypt con-
cerns Neonatal Intensive Care Centers. 3 These 
were established in eight Egyptian University 
hospitals with assistance from the U.S. De-
partment of Health, Education, and Welfare. 
The thr-ee units opened so far have experienced 
great difficulties in various stages of their de-
velopment. In one hospital none of the more 
than 20 incubators functioned satisfactorily. 
Reasons cited were: 

1. Poor initial specification of equipment to 
be procured. Many incubators were sup
plied with the wrong main voltage char-
acteristics. 

"Ibid. 
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2. 	Faulty installation and commissioning by 
the manufacturers' agents. In many cases 
the operating temperatures of the incuba
tors could not be eet above 90' F. 

3. 	Inadequate provisions for preventive 
maintenance or repairs. No available in
house staff had the technical competence 
for this job, and there was hiadequate dis
tribution of spare parts ordered with the 
initial purchase. No technical service man
uals were provided. 

4. 	Lack of any engineering "voice" in the 
management of the technology. No ar
rangements were made for technical ad
vice or support. 

5. 	 Inadequate training of nurses. Only the 

senior staff had received useful training, 

and theyiwere not involved in the day-to

day control and operation of equipment. 
6. Poor relationships between hospitals, 

manufacturers, and their agents. 

Effective use of medical equipment and sys
tems requires sound planning and initial speci
fication, adequate training, and good day-to
day management and maintenance. 

Servicing and Maintenance 
The problem most frequently discussed in 

connection with transfer of medical equipment 
and systems isnot the question of appropri
a te s i the quton of priateness of the technology, but that of servic
ing and maintenance. Servicing and mainte
nance are considered crucial in the analysis of 
technology absorption, since, 20 to 60 percent 
of existing medical equipment in the Middle 
East may be out of order at any given time. 4 

Thus, successful future transfeis of medical 
technology will require substantial improve
ments in this area. Some key aspects of this 
problem and examples of ways of dealing with 
it are discussed below. 

EMRO states that the availability of diag
nostic and therapeutic services is substantially 

lower than might be indicated from trade and 

"World Health Organization, Eastern Mediterranean Region 

Office, "Biennial Report of the Director, 1979-1981," Alexan
dria, p. xxiv. Unfortunately, this report gives no figures for 
types or categories of equipment most prone to difficulties. 
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statistical sources, owing to the large quan-
tity of equipment which has not been properly
serviced or repaired. With the rapid expansion
of health services in this area in recent years,
there has been a large accumulation of equip-
ment. This equipment, purchased from widely
different sources and with a wide range of so-phistication and complexity, must be con-
tinuously repaired and maintained if it is tobe used effectively. Generally speaking,
benus efetitsvely. Gn 

tre-
er eing, a e-mendous expenditures have been made for 

purchase of equipment andcomparatively supplies, whilelittle budgeted for effective'maintenance."even As a result, medical equipment,with minimum damage, may be out of 
service for extended periods, or even perma-nently. 

WHO believes that the major reasons for
these problems are: 1) lack of understanding
of the need to plan and budget for mainte-
nance and repair, 2) inadequate administrative 
mechanisms to ensure prompt and regular de-livery of spare parts and expendable supplies, 

lfier of aremantsandcexndaei 
 su lices,3) failure of maintenance and repair services
to reach peripheral areas, and 4) competition
between the various suppliers and agencies
sometimes selling equipment without guaran-
tee of sp ar e s or se rvic e . Un t il re cen tly, Sau diArabian buyers reportedly rejected mainte-
nance contracts. Increasing awareness of the
maintenance problem is also apparent in Iraq 

"According to a representative of Hospitalia International-a 
company which has stablished some 400 hospil s in LDC's-ahospital in Saudi Arabia should budget between 15 to 20 per-cent of its medical expenditures for effective maintenance ofequipment, compared to about 5 percent in a Western hospi-tal. This 15-20 percent figure could be reduced if the hospital 
were to follow some of these sugt-estions:

"Make serviceability an important criterion for selection ofequipment. 
"Understand the importance of standardization, which notonly reduces the cost of basic equipment, but also permitsstaff to move around among various clinics and providesthe opportunity to improve service since consumables, re-agents, and spare parts can be obtained in quantity and 
stored centrally at ;ower costs." Allow the installation personnel stay on the job to trainstaff in appropriate utilization. 


"Include a
co ntract. spare parts package included in the original 
Establish a preventive maintenance schedule for the tech-

nical maintenance team." ME-ke sure that all documents and manuals are onsite andin the proper language. 

and Algeria, where government decrees insist
that a training component be included in con
tracts signed with foreign companies, and also
that suppliers be held responsible for service
and spare parts for up to 3 years after delivery.

Most foreign suppliers of medical equipment 
ost farig suplieseicaare prepared to provide service andeqintmainte

nance packages and training of local technical personnel, when compensation for these efforts is seen as adequate. One approach is tooffer a service and training package in the 
eq i m n pu c a e el d 

tractual arrangement. The hospital eqaipment 

equipment purchase pricerceo or asasa a relatedt con-o 
company Hospitalia International warrants all 
equipment for 12 months, making service animportant component. The products of Warner-Lambert Company (medical diagnostics) alsoc Arry warranties; the company does not intro
duce a product unless it hi's established mech
anisms for full service. 

Two examples of training local manpower
Tope ra in nc, an pwerin operation, maintenance, and service are 

noted. One is the Regional Training Centre forMaintenancement in Cyprus (funded by WHO), which has
and Repair of Medical Equip,Manten anded by Medica s 

already been briefly described under regional
medical cooperation projects. The other is theDe pa rt m e t o Medi c The t er as -
Department of Medical Equipment at Abbas
sia, Cairo, established by the Miistry
Health with assistance from the Great Britain

of
 

Overseas Development Administration 
andthe Department of Clinical Physics and Bio
engineering in Glasgow. 
 The latter project,successfully progressing since 1978, was designed primarily to provide manpower development facilities and to build a service orga
nization for using medical equipment main
tenance engineers and technicians. The project 
was given high priority, since it was recognized that much existing equipment was ineffectively used or inoperable for lack of engineering staff, and that successful future tech
nology transfers would require the presenceof a skilled and well-organized group of suchpersonnel.e s o n l 

In this case the "model" adopted by the 
Egyptian Department was based on one developed in Glasgow, but many modifications 
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were required to adapt it to local circum- industry is working on a project to produce 
stances. The following elements were crucial: simple medical equipment. This project will 

The close coupling of manpower develop- probably not materialize until after 1985, if at" 
all. Even if domestic production of medicalment activities to the needs of the health 

services, thus ensuring that training was equipment does begin in the next few years, 

reervantet the eesrind alattracting Algeria will probably remain strongly depend
relevant to the needs and also 	 ent on imports of medical equipment for theuser support.etdeae
 

links next decade.
" Ongoing institution-to-institution 
between the Abbassia and Glasgow De- Iraq's local production of medical equipment 
partments. This involved long-term ex- and supplies is limited, and imports accounted 
changes of staff which helped keep objec- for approximately 90 percent of the market in 
tives on target, gave continuity, and built 1980. There are no plans to produce medical 
mutual trust and respect. equipment locally. West German, Japanese, 

and French equipment constituted about 70 
Local Production of Medical percent of total medical equipment imports in 
Equipment and Supplies 1980. 

Local production of medical supplies and Iran produced no medical equipment and 
equipment is very limited in the six countries only limited medical supplies in 1978. Total 
under study. More than 90 percent of their imports of medical equipment and supplies in 
medical equipment is imported. 1978 were $50 million, with West Germany, 

the United States, Japan and the United 
Kingdom as the main exporting countries, inrently,Prospectslocal productionfor local productionis negliablevary.in SaudiCur-	 ta re.Ams 0preto h mot 

that order. Almost 80 percent of the importsArabia and Kuwait. In both cases, the domes-	 were channeled through local dealers. Mostlwere onacontractrtoginstaltic markets are comparatively small and scarce
labo rereoures 	 foreign1 suppli-,.Is were on contract to installommtte toothr tpeslabor resources are committed to other types and maintain their equipment, and in the lat

e vera intvetof manufacturing operations. In neither case ter haftof the 

is it likely that local production will substan- ter half of the 1970's several joint venture 
Oall diplac edial euipent companies were established to servico governimortthtlly displace imports ofof medical equipment ment medical facilities. 

to 15 years.and supplies during the next 10 
Despite the fact that local production of 

Prospects for local production are much bet- Dsietefcthtlalprdcino
trosnEgpet ad lgra.rod t a h beto medical equipment is limited, there is a strongter in Egypt and Algeria. Egypt has plans to rationale for it in Middle Eastern countries. 

locally design and assemble more sophisti- The forms of local production theoretically 
cated medical equipment. To date, however, feasible are design of basic medical equipment 
production has been limited to supplies of non- systems, local assembly of instruments and 
chemical consumables, and custom-built items apparatus under license a eements, and de
such as prosthesesarManyfirsalo ivolvdused in irehabilitation.manfacur- appa nder ofenedagrement ansign and assembly of medical equipment from 
Many firms are also involved in manufactur- locally manufactured or imported subsystems. 
ing beds, chairs, and kitchen and laundry The major reason for local involvement would 
equipment used in medical facilities, be to produce simpler and cheaper equipment, 

Algeria did not produce medical equipment which may be more appropriate to local needs. 
or disposables locally in 1980. Although the This is especially true since many users in the 
current 5-year plan stresses the importance of region feel that the imported equipment is 
a domestic industry in this sector, implemen- often overengineered.6 Local production also 
tation of these plans by 1990 is uncertain. Any 
manufacturing unit established is likely to pro- '"Ofthe countries of concern in this report, a debate orn the 

question of local production and on appropriate medical tech
duce initially simpler kinds of equipment and nology is going on only in Egypt. Several persons interviewed 

disposable articles. The Algcrian national steel 	 at Egypt's MOH and Cairo University felt that most imported 

http:suppli-,.Is
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promotes technology transfer and saves for-
eign exchange. In the future, Middle Eastern 
countries such as Egypt, Algeria (and Iran and 
Iraq) may significantly expand local produc-
tion of medical supplies and equipment, but 
imports will remain significapt for many years. 

Hospital Design and Construction 

Capabilities in hospital design and construc-
tion in the Middle East vary widely. In Saudi 
Arabia, turnkey hospital construction has 
been dominated by Western contractnrs, who 
still have a competitive edge over their Far 
Eastern competitors. Consultants, mostly
from Western Europe and the United States, 
often do feasibility studies, design, and plan
ning. In turnkey hospital construction, the 
contractor is responsible for all parts of theprojct.Equipin hopi-
an suplyig th

project. Equipping and supplying the hospi-
tal can be performed by the original company 
or can be subcontracted to a medical equip-
ment company or a consultant. The largest
hospital constructor in Saudi Arabia, Philip
Holzmann, has several arrangements for 
equipping hospitals, depending on the project.
If the firm does not itself provide equipment, 
it may use the services of an international 
turnkey hospital subcontractor such as Hos-
pitalia, or international equipment firm such 
as Labsco, or a Saudi equipment agent such 
as Dallah Medcenter. 

In Egypt, owing to the limited allocations 
for new hospital construction in the last few 
years, the activities of foreign firms have been 

limited. Domestic firms carried out a major

share of the construction, while European 

(mostly British) and some U.S. firms are co-

operating with Egyptian counterparts in hos-

pital design and civil engineering, 


medical equipment was "over-engineered" for a country-like 
Egypt--which has limited financial resources available to finance imports and morewants to extend health coverage 
widely.


One example of adapting medical technology to specific mar-
kets is Johnson & Johnson Co., Ortho l)iagnostics Division,
which assesses appropriate technology and product use for each
potential foreign market. 'he potential user has the option to 
choose the level of technology which is right for him. See "Ap-
propriate I lealth ('are Technology Transfer to Developing Coun-
tries'' (Millwood, Va.: Project IHlOPE, 1982). 

In Algeria, the more comprehensive hospi
tal construction projects are the university
hospitals, with the current plan calling for 
seven new university centers, all designed by
foreign consultants from Great Britain, Swe
den, Finland, Japan, and the United States.27 
The construction is a cooperative effort be
tween foreign and local contractors. 

In both Iraq and Iran hospital design and 
construction have been carried out by both 
local and foreign companies. Iran had quite a 
few good consulting architects who were able 
to work with or without their Western counter
parts. Present efforts, owing to the war, are 
directed at maintaining existing infrastructure. 

Hospital Management 
Another prominent type of medical technel

ogy transfer in certain countries in the Mid
de East, particularly Saudi Arabia, has been 
staffing and management of hospitals. Comsties and maa t tch
e rhospi 

panies like Hospitalia (a West German/Dutch
joint venture) or Hospital Corporation of 
America (HCA) of the U.S. offer complete con
suiting, supply, installation, and maintenance 
services, but not construction. 

To date, only the MODA and the National 
Guard have contracted out the running of hos
pitals to foreign companies. MOH has not fol
lowed their lead, on the grounds that such a 
policy might inhibit development of Saudi ex
pertise. Others say that hospital management 
can be carried out in such a way as to promote 
indigenous medical expertise. With several
 
constructed hospitals not operating because
 
of insufficient staff,and inview of the ongo
ing hospital building program, the Ministry's
 
stance on foreign contractors may change.
 

In the last 5 years, Kuwait has been rcluc
tant to become involved in the turnkey ap

T'l'he foreign consultants are Devecon Arkitekter, lelsinki, 
Finland, for the University Hospitals of Annaba and Setif;Uniconsult Arkitekt, Stockholm, Sweden, for the University
Hospitals of Constantine and Alger; Kenzo 'ange, Tokyo, Ja
pan, for the University Hospital of Oran; Skidmore, Owen3, and
Merrill, U.S.. for the Uni'ersitv Hospital of Blida; W.S. Atkins 
Architects, London. Great Britain, for the University Ilospi
tal of 'Tlemcen. World fteath Markets.Algeria (West Sussex. 
Great Britain, 1982). 

http:States.27


pioach to hospital construction, staffing, and 
1administration.2 Therefore, the new public 

health hospitals were specified, equipped, and 
commissioned by MOH. The original designs 
by Western consultants were redrawn with the 
cor,sultation of WHO specialists. These hos-
pitals will be among the best equipped in the 
world."' All equipment for government facilt, 
ities must be purthased through Kuwaiti 
agents. 

Kuwait has recruited mainly in the East, to 
attract medical staff. Agreements with foreign 
universities and governmental agencies have 
also been made in order to improve adminis-
trative and planning capacity. One such ex-
ample is an agreement with the Johns Hop-
kins University to provide assistance in a new 
20-year plan for Kuwait's health services. 

A few international companies have been in-
Afvew intrvaten copanis
hopitaveproenctakenvolved in private Egyptian hospital projects, 

but on a limited scale. The U.S.-based Ameri

can Medical International (AMI), terminated 
its management and staff contract in 1982 
with the prestigious private 300-bed As Salana 
hospital.: 

:(,ne "f th reasons for Kuwait's reluctance to become in-
volved in turnkey hospital construction is the reltively high 
level of competence of their Ministry of Public Ilealth. There 
art ilso agreements between the Ilealth Ministry and WIO 
and between the inijistry and Great Britain liegional Ilealth 
.\uthorityv, whereby Ihoth rganizations supply consultation 
services intraining, design, and equipping. Also there are sev
.rtl
cotiipetent joint ventur econstruction firms based in Kuwait 
wbichar- aIbhto build hispitals wit h as.,istance from the Furo
pean joint vent ure partners. 

"'The K I) 10.)000 budget is for equipment and supplies. It is 
estimated(huKait l'nes.Feb. 21, 1982) that the annual oper-
ating cost for the 5(X)-bed AI-Adan Htospital will Ie in tle re
gion of KI) 16 million-albut $53 million--corresponding to an 
annual c,;',per bed of abut $106,00, which is comparable to 
(or even abev) expenditures for a Western hospital. 

"\ccording to an interview in Middlie East )HealthAfagazine. 
(reat Britain. September 1982, a representative of AII 
overseas (peratiits explained the major reasons for ANIIs 
termination of the contract as being: 

I.Thie cists ran far over budget and substantial payments 
were not ltnired: 

2. ('hanges in ANI's contract were made that reduced the 
colipanys degree of control iver the hospital management 
Ilainly the right to selict and hire key staff): 

3.The excessive tinie taken ti supply water, electricity, and 
se-wierage se-rvice; 

.I.'[hi failure to rilease hospital equipment through custons; 
and 

5.As a result otf tii- bove. expati ,ate administrative staff 
spent 9 months doing very little. 
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The need for additional hospital manage
ment expertise in Egypt has not been ade
quately addressed. A report on Egyptian 
health care noted that there is a desire for such 
training on the part of physicians serving as 
administrators in rural health work, as well as 
on the part of supervising nurses in hospitals."' 

In both Iraq and Algeria, the turnkey ap
prac t , 1 des1n construction and 
management has not been popular. Algeria 

has attempted to limit involvement of foreign 
medical personnel. The Iraqi Health Ministry 
is apparently confident enough in its staffing 
and managerial skills to organize the second 
phase of the Baghdad Medical City project 
itself. The South Korean firm Hyundai was 
awarded a contract fof construction, but the 
Iraqis themselves are coordinating the project. 

In Iran management and staffing were largely 
care of by the Iranians themselves in thelate 1970's. 

Training of Local Personnel 

Medical Manpower Development Plans.-

Saudi Arabia is overwhelmingly reliant on ex
patriates to run its hospitals. Saudis make up
only 5 to 8 percent of the doctors and about 
10 to 15 percent of the nursing staff,with most
 

of these being naturalized citizens. 

The ratio of physicians to beds inSaudi Ara
bia should rise, considering the number of stu
dents currently studying in the four medical 

schools or abroad, but it will not rise signifi
cantly, since the number of hospital beds is 

also increasing.By 1986,MOH will be respon
 
sible for some 20,000 beds, compared to the 
present 13,000. The number of doctors, nurses, 

and technicians is projected to increase by 
more than 60 percent. Medicine is a popular
curriculum among Saudi students, many of 

whom study abroad.When the Saudi students
 

"'AID, "A Report on Egyptian Health Care: A Sector in Tran
sition," May- June, 1982. 
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return, 2 they generally need additional special 
training to practice in the Kingdom. 33 

Traditional attitudes affect manpower in 
medical services. The role of women, for ex-
ample, is limited by a tradition that male pa-
tients should not be cared for by women from 
outside the immediate family. The nursing
profession is also considered low in prestige 
even among women who have few other work 
opportunities open to them. These attitudes 
are being relaxed to allow Saudi women totrain and work as nurses, although facilities 
and staff are still extremely limited, 

Kuwait also has a large expatriate work 
force in the medical service sector. Table 74 
disaggregates the medical labor force, by sex 
and by occupational groups The Kuwaiti 
health work force increased substantially over 
the I0-year period. As in Saudi Arabia women 
represent a low proportion of the total work 
force, particularly in nursing. According to the 
Kuwaiti census, the largest number of non-
Kuwaiti physicians were Egyptians, Jordan-
ians, Palestinians, and Indians, representing
approximately 45 percent, 21 percent, 7 per-
cent, respectively, of the total number of gov-
ernment physicians (2,102) in 1980. Kuwaitis 

'Saudi students have always had a relatively high return ratecmpared to other Middle Eastern countries. In addition. inthe Urited States at least, new immigration laws targeted atmedical students make stay'ing in the host country difficult, 
"From interviews with U.S. physicians with experience inSaudi Arabia, the students will need further training in three

specific areas, namely: I)experience with treatment of specific
Saudi or Middle Eastern diseases; 2) experience with different 
attitudes of Saudi patients, who sometimes view the doctor withskepticism; 31)experience in operating independently of the pro-fessor and others from whom the student learned, 

compri,,e approximately 16 percent of the phy
sicians. 

The Kuwait Health Plan specifies futuremanpower requirements, as seen in table 75. 
The largest percentage increases will be among
dentists (400 percent), technicians (211 per
cent), pharmacists (193 percent), 

TheK uirmet assee ut e 

and nurses 
(157 percent). Except for dentists, Kuwaiti na
tionals will continue to make up a small share 
of these medical professionals. 

In contrast to the modest expansion of health 
facilities during the past decade, Algeria's per
formance in training health personnel has been 
impressive. Table 76 shows the increase in 
medical and paramedical personnel from 1969 
to 1978. The greatest gains in this area have 
been made in the training of paramedical staff,
who are well suited to preventive rather than
curative care, which is emphasized in Algeria.
Between 1969 and 1978, the number of Algerian
physicians in the country increased more than 
sixfold-from 521 in 1969 to 3,156 in 1978. As 
a result, the country's reliance on expatriate
physicians was substantially reduced. Para
medical personnel increased from a total of 
6,377 in 1969 to 23,658 in 1978. The very rapid
increase achieved in paramedical personnel 
during the past decade is projected to continuewith even greater strength: 4,000 paramedicaltechnicians and 26,000 paramedical agents are 
scheduled to complete training between 1980and 1984. If this very ambitious training goalis attained, it will lead to a more than doubling 
of the nation's paramedical personnel. To meetthese goals, Algeria has signed several bilateral 

Table 74.-Labor Force in Kuwait by Sex and Occupation Groups: Census of 1965, 1970, 1975 

Occupation groups and se. 
Physical scientis:s and M 

related technicians ...... F 
Physicians, dentists, and M 

veterinarians ............ 
 F 
Professional nurses ....... M 


F
Pharmacists and other M 

medical related workers .. F 

1965 
Non-Kuwaiti 

193 

3 


473 

70 


952 

1,185 


501 

37 


SO,.RCE: Kuwait Ministry of Planning, Annual Statistical Abstract 

Censuses
 
1970 

Kuwaiti Non-Kuwaiti 
13 251 
- 36 
23 609 

1 ill 
49 176 
23 1,639

207 1,287 
25 98 


1981, (Edition XVIII), Kuwait Central 


Kuwaiti 

47 


6 

44 


3 
-
57 

289 
9 

Statistical Office, 1981, 

1975 
Non-Kuwaiti Kuwaiti 

538 95 
183 54 
820 76 
182 27 

1,626 334 
2,703 178 

486 107 
51 15 

pp. 108.11. 
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Table 75.-Total Kuwaiti Manpower Requirements for 1985, 1990, and 2000 Compared With December 1980 Staff in Posta 

Staff group 

Physicians ................. 
Dentists ................... 
Pharmacists ................ 
Administrative .............. 
Technicians ................ 
Nursing staff ............... 
Vocational workers .......... 
Laborers ................... 

Total .................... 

December 1980 
staff in post 

1,918 14'/o) ' 

182 (43% ) 
272 (18%) 

3.688 (52%) 
3,156 (27%) 
6,881 ( 7°') 
5,100 (42%) 
4,905 8%) 

26,183 (24%) 

Number 

2,411 
393 
476 

4,452 
5,594 
9,449 
6.223 
6,021 

35,019 

1985 

Percent change 
from 1980 

25.7 
115.9 
75.0 
20.7 
77.2 
37.3 
22.0 
20.8 
33.7 

Number 

3,017 
525 
579 

5.883 
6.867 

11.898 
6,501 
7,023 

41.793 

1990 

Percent change 
from 1980 

57.3 
188.5 
112.9 
J6.0 

117.6 
72.9 
27.5 
40.9 
59.6 

Number 

4,136 
911 
798 

7.383 
9.806 

17.648 
7,432 
9,443 

57.557 

2000 

Percent change 
from 1980 

115.6 
400.0 
193.4 
100.2 
210.7 
156.5 
45.7 
89.4 

119.8 
C) 
Zr 

Population (000's) 1,355.8 (41 /c) 1.728.9 
NOTE: Manpower Requirements do not include staff numbers to replace resiknationS. 
aBy main staff group witn percent increase for each year from the December 1980 hures. 
bFigures in brackets for December 1980 show percent Kuwaiti, 

SOURCE: Kuwait Health Plan 1982.2000. vol. 4, Executive Summary. D. V-12. 

27.5 2,098.3 54.8 2,891.5 113.3 I 
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Table 76.-Algerian Medical and Paramedical Personnel 
1969 1974 1976 1977 

1972 
 1975 


Algerian ............... 
 521 784Foreign ...............
Pharmacists 1,179 1,201 
Algerian ................. 
 206 317Foreign .................

Dentists 59 38 

Algerian ...... ........ 142 211
Foreign ............... 
 80 97Paramedical technicians 477 667 
Specialized paramedical


agents ................
Paramedical agents 460 342 
(nurses) ............... 
 1,634 3,088Paramedical aides ........ 
 3,806Total paramedical 6,271 

personnel ............... 
 6,377 10,368 
SO ,RCE World Bank Algeria, The Five-Year Plan, 1980.84. Washington, D.C., 

agreements for medical service training espe-
cially with France14 

Table 77 shows the demand and supply ofmanpower by occupation during the Fifth Planof Iran. A shortage of 1,300 people was pre-
dicted for senior medical personnel, while theshortage of other medical personnel was pre-dicted to be as high as 21,300. In the past,
most Iranian medical students went abroad 
for their postgraduate training. 

Training Experiences of Hospital Manage-
ment Corporations.-Both former Saudi Min-isters of Health, Drs. Jazairi and Algosaibi, 
isters elth, er atrignd, fimshave expressed concern that foreign firmshave been more worried about profits thanabout technology transfer.' U.S. management
firms, for their part, sa that training local
staff is the only viable long-term means forpromoting technology transfer, and that it is 
consistent with their strategies. 

All U.S. hospital management firms work-ing in the Middle East train local professional
staff. This is a contractual duty in Saudi 

"Algeria and France have signed several agreements in thepast 10 years primarily invo)ving exchange of teachers and stu-
dents. In conjunction, French firms have won contracts for design and construction of medical facilities.

"Dr. Ghazi Algosaibi became Ministry of Health in October1983 after several months in the postion of acting minister. He 
was dismissed in late April 1984 aftr incurring the disfavorof senior members of the Saudi royal family. See Michael Field,"Controversey on Dismissal of Saudi Minister," FinancialTimes, Apr. 25, 1984, p. 1. 

1,125 1,420 2,027 2,726 3,1561,25 1,392 1,448 1,295 1,752 
341 549 664 666 708101 52 414140 41 

350 469 
 553 
 713 
 813
84 88 90 120 138917 1,098 1,167 1,233 1,922 

426 620 696 43432 432 
4,672 6,056 7,857 9,719 11,0408,355 9,008 9,092 9,7899 89 10,264 

14,370 16,782 18,812 21,484 23,658 
1980. 

Arabia, where specific requirements include
numbers or percentages for local staff. Large
U.S. hospital management firms operating inSaudi Arabia employ as many as 3,000 personnel, of which about 10 percent have beenSaudi nationals in recent years. In one instance, the majority of the local staff held positions as drivers, but in another instance thechiefs of medicine, pediatrics, and the hospi

tal director were a Saudi nationals. 
t ali or w er e i a in i. 

Evaluations of experiences with training differ, but U.S. firms have been skeptical aboutachievements. In one case, a U.S. firm main
tained that it was difficult to fill required positions with Saudi trainees, because most candidates prefer to enter a business profession.
Another company reported that, despite its efforts to recruit Saudis and its arrangements
to facilitate their enrollment in U.S. institutions, success has been minimal. In both cases,
on-the-job training techniques are stressed, 
and new curricula have been designed whichinclude instruction in Arabic as well as Eng
lish. To summarize, both Saudi Arabian offi
cials and U.S. firms express their belief thatgoals have not been achieved. 

Training at a U.S. University.-One example of an assistance program between a Middle Eastern medical school/university hospi
tal and a U.S. medical school was the projectbetween the King Saud Univeisity Hospitalin Riyadh and the University of Colorado 
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Table 77.-Demand and Supply of Manpower by Occupation During the Fifth Plan for Iran (1,000 persons) 

Category 

Architects, town planners, and civil engineers .......................... 

Electrical and electronic engineers .................................... 

Mechanical engineers ............................................. . .
 
Chemical, mining, and metallurgical engineers .......................... 

Other engineers ..................................................... 

Senior medical personnel ............................................ 

Other medical personnel ............................ ................ 

Educational personnel ............ .................................. 

Higher educational personnel ......................................... 

Technicians ........................................................ 

Other technical and vocational personnel ............................... 
Managerial, administrative, and sales personnel ......................... 

Mining, drilling, and extractive workers ................................. 

Transport w orkers ................................................... 

Skilled and semiskilled industrial workers .............................. 

Skilled construction workers ......................................... 

Unskilled workers ................................................... 


Total.. .. .. .. .. .... ... .2,112.0 

Demanda 

7.8 
5.5 
6.9 
2.0 

14.2 
8.5 

35.6 
287.4 
22.5 

116.6 
8.0 

185.0 
23.0 
41.0 

520.0 
290.0 
538.0 

aDemand foradditional worker in each category to enter the work force during the 1973/74-1977/77 period. 

,"YJRCE PlananiP Budget Organization of ran and Fifth Natiotat Development Plan, as reported by the U.S Department 

Supply Shortage 

4.0 3.8 
2.8 2.7 
4.2 2.7 
1.0 1.0 
8.3 5.9 
7.2 1.3 

14.3 21.3 
230.0 57.4 
21.0 1.5 
75.0 41.6 

4.0 4.0 
185.0 
15.0 8.0 
41.0 

230.0 290.0 
20.0 270.0 

528.0 10.0 
1,390.8 721.2 

ofCommerce, 1978. 

'"ool of Medicine in the United States. The 

ctnt.ract was signed in 1981, but the Saudis 
requested that it not be continued beyond 
February 1984. The program included advice 
on curricula and faculty facilites in Saudi 
Arabia, supply of U.S. hospital administrators 
and faculty members for periods of a few 
months to up to 2 years, and teaching of Saudi 
students in their last year of education. 
By the beginning of 1983, the university had 
B e 3participants, 

supplied 35 administrators and 10 faculty 
members, including two groups in oncology 
and one group in pediatrics, for 3 to 6 months. 

One problem was difficulty in recruiting U.S. 
faculty members to the program. According 

to a university representative, faculty mem-

bers were reluctant to leave the research pro-

grain at Colorado, and their families were hesi

tant to move to Saudi Arabia. 
Only three Saudi students (all female) were 

sent to Colorado. They arrived with limited 

knowledge of English, and eventually decided 
aud Arbia efoe copleing
to rtur to
to return to Saudi Arabia before completing 

their training. This was the result of a num

ber of problems, the fundamental one being 
that that Saudi medical students do not gain 
clinical experience in their course of study in 
Saudi Arabia, and therefore find it difficult to 
make the transition to the U.S. program, 
which strongly emphasizes hospital experi-

ence. In this case, there was limited space at 
the university and the hospital for additional 
students, and the foreign students needed 
special individual training. The Saudi students 
had difficulties in meeting the stiff U.S. re
quirements for both residency and exami
nation.3" This experience indicates the impor
tance of careful preparation, both in the U.S. 
organization and in the Middle East country, 
prior to beginning training. According to U.S. 

this experience should not be 
taken to indicate that such programs cannot 
succeed, but rather that speci-,i preparation 

in clinical experience must be provIded. This 
means that Saudi medical training must beaugrmnted with special courses in order for 

such student exchange programs to function 
effectively. 

Experiences From U.S.-Sponsored Health 
Care Activities in Egypt.-Cooperation between Egypt and the United States in train

rainand the Uniti es incu
in 

ing and educational activities occurs mainly 

through AID programs. These projects haveincluded some funded under the Special For

3 Foreigners who want to come to the United States to study 

medicine or to practice medicine must pass the Visa Qualifica

tion Examination. The tests are closely related to the regular 

examination of U.S. medical students administered by the Na
tional Board of Education. The VQE is a difficult examination, 
and the percentage of those passing is about 20 percent. Source: 

American Medical Association, Chicago, Ill. 
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eign Currency Program.2 Nonprofit private
organizations like Project HOPE are also in-
volved. 

Health has been a priority area for AID pro-
grams~AID-sponsored health programs, which 

gram, AD-spnsoedealt prgram, wichcurrently involve 35 different projects, concen-
trate on preventive medical services such asoral rehydration, family planning, mass ilnmu-
nizations, and school health. Appendix A in-
cludes a li.t. of major AID projects in the
health field in Egypt. The total funding for the
entire life of these projects initiated over the 
past 8 years is $261 million. In addition, $24
million has been allocated under the Commod-
it' Import Program for procurement of med-
ical equipment. 

One example of an AID program is the Suez
Canai University Coimmunity Health Person-
nel Training Project, which includes cooperation between Boston University, the Egyptian
MOIH, and the Suez Canal University. The
project was initiated in 1980 with the objec-
tive of establishing an integrated medical ed-
ucation and health services program for five 
governorates bordering the Suez Canal. The
project assists in developing a new curriculum 
and a new mode of teaching physicians, andprovides preventive and community-based pri-
mary health services. One unique aspect of the
training is the involvement of students with 
care of patients. Another is the training in theUnited States of up to 50 junior and senior 

faculty members each year in primary health 
service courses that are not available in Egypt.Through group practice, the program empha-
sizes bringing needed primary health care to 

entity in theomm~ty.Theproectwaseach 
athe urrundng 


the surrounding community. The project was
established in 1980, and was given high marksin an evaluation carried out in late 1982.1As
the program becomes more complex with the
addition of new courses, one central challenge 

'No new funds have been allocated to the SFC since October1 Igl'his funid is part of the Public Law -180 program, whichinvolvesassistance projects payable in foreign currency. Proj-ects in the health fieldsunported by these funds have mostlyincludled research ond provision of equipment for hloratories.Some fthe projects ru y be c ntnud hr 
ghf di 
g ro
S.e o ontinued through funding from
"iv "Evaluation Report of the Suez Community Ileldth Per-sonnel 'Iraining Project" Cairo: All), Oct. 12, 1982). 

will be for the Faculty of Medicine to effective
ly coordinate efforts with the Ministry ofHealth. This specialized training program rep
resents an example of U.S. assistance contrib
uting to the upgrading of health manpowerskills in a focused way to meet the needs ofthe community. 

The U.S.-Egypt Special Foreign Currency
Health Program has concentrated on improv
ing local research capabilities, mainly in treat
ing epidemiological diseases, in environmental 
health and health services. The program has
included some 400 projects, running from 1 to
5 years (sometimes more) with total budgets
ranging from $10,000 to several million dollars.
These normally involve a U.S. funding insti
tution (often the Department of Health and
Human Services), a U.S. project officer either 

sity, and an Egyptian counterpart from a
university or from MOH. Collaborative re
search designed either to advance knowledge
 
or solve development problems has been the

central focus. Successful projects have involved
 
capable researchers in well-run laboratories,
adequate salaries, and an American research 
partner. 

One program jointly financed by AID and
the Special Foreign Currency Program is an
Emergency Medical Services (EMS) system.
This project was started in 1976 at the strongrecommendation of the Egyptian Ministry of 

Health, with specific objectives to: 

Establish viable EMS 
MOh and an appropriate organization inof the designated governorates. 

*Train physicians, nurses, and technicians inbasic and advanced life support tieatment.a s ic nav a l s upp or n
 
Establish national standards for EMS in
units, disaster planning, emergency de

partments, and public information. 
of the EMSMost of the objectives systemwere attained. Key accomplishments were theestablishment of five EMS training centers, 

purchase of over 600 ambulances, updating ofemergency departments in the demonstrationproject hospitals, successful training of over 
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" "p A third area for U.S.-sponsored health care 
transfer is the H1OPE-sponsored activities in

-4W Egypt. These have concentrated on three ma
p.. ,, or areas: biomiedical engineering, nursing edL1

cation and scientific exchange. HlOPE works 
, * .- , jointly with Cairo University, MOl, the Min

9'" . " istry of Higher Education, and the National 
Academy of Science, with the objective of giv

' . ing Egypt self-sufficiency in biomedical engi. 
neering. IIOPE is involved in developing a 
new Institute of Nursing at Assiut University. 
Cur, ntly, 50 U.S. student nurses are being 
recruited for teaching positions. The nursing

1,0!t program emphasizes clinical training and pre
'"" " ; "'......" " ventive health practice in a densely populated 

Emurgency medical seivices in Egypt but rural part of Egypt. More than 200 Egyp
tian and U.S. health scientists have partici

2,400 students and nurses in basic life support, pated in HOPE's Scientific Exchange Pro-
U.S. training of physicians, and recruitment gram since 1975. 
and training in basic life support of 850 am- Major reasons given for HOPE's success in
bulance attendants. Communication equip- dude concentration on high-quality teaching 
ment was installed in 15 MOH hospitals. How- activities and on health areas which have a 
ever, despite the fact that the project met high priority in Egypt, its status as a small 
many of its goals, it was criticized as too costly but, effective organization without any politi
and dependent on high technology. The pri- cal attachments, and a strong feeling of com
mary beneficiaries of the project were an elite mitment on the part, of HOPE personnel. 
groulp who have telephones and are able to use 
the service.:" For 'hese reasons, an assessment Evaluation of the Level of Medical 
team recommended that the project not be Technology Absorption 
funded furt'wr. Although the EMS projectwas a prog:am which the Egyptian govern- While there are no accepted measures of 
ment viewed as a high priority and one which technology absorption, a number of factors 
achieved many of its goals, it was evaluated can be used to g,,uge the overall quality of 
quite differently by observers who emphasized mnedical technology and local capability to use 
provision of basic health services to the aver- it: 1)facility design and construction, 2)equip
age citizen. ment, 3) staff, 4) education and ti-aining, 5)

R&D programs, and 6) the ultimate benefit toOverall, AID's health programs have made the respective patient. 
an important contribution to improving health 
care in Egypt, with a special emphasis on pro- An evaluation of the level of medical tech
jects that involve direct and high-impact med- nology absorption based on these indicators 
ical services to the population. These programs must be used cautiously-partly because the 
geoerally have been distinguished by their information available is not ccImplete, and 
broad coverage and emphasis on provision of partly because the available indicators are not 
medical services needed by the average Egyp- comparable in quantity or quality. 
tian citizen. Table 78 summarizes OTA's estimates of 

.\ o.'s., .%11). Riport lHealth hev.opment in the Arab the extent and use of medical technology in 
I1epuhlic , May pp. 36 and 61. under studyofit aypt.7-June 10, 1982, the Middle Eastern countries 
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Table 7 8.-Estimated Level of Medical Technology Absorption in the Middle East Countries Under Studya 

Individual factors 

i) Facility design and constructionOverall quality ......................... 
Local capability to design and construct.. 

(2)Equipment
Overall quality .......................... 
Local production capability .............
Overall operability and serviceability .....
Local capability to operate and maintain.. 

(3)Personnel 

Saudi Arabia 

H 
L 

H 
VL 

L 
VL 

Kuwait 

H 
VL 

H 
VL 
M 

VL 

Countries 
Iraq 

M 
L 

M 
VL 

L 
L 

Egypt 

L 
M 

L 
L 
L 
M 

Algeria 

L 
L 

L 
VL 

L 
L 

(a) PhysiciansTotal number/0000 population ........ 
Percent local ....................... 
Overall quality ...................... 
Local quality ....................... 

(b) NursesTotal number/0000 population ........ 
Percent local ........................ 
Overall quality ...................... 
Local quality ....................... 

(c) TechniciansTotal number/0000 population ........ 
Percent local ....................... 
Overall quality ...................... 
Local quality ....................... 

(d) AdministratorsTotal number/0000 population ........ 
Pprcent local ....................... 
Overall quality ...................... 
Local quality ....................... 

(4)Education, training 
(a) PhysiciansNumber of students and funding .....

Quality ............................ 

(b) NursesNumber of students and funding ......
Quality ...................... ...... 

(c) TechniciansNumber of students and funding ......
Quality ............................ 

(d) AdministratorsNumber of students and funding ......
Quality ............................ 

(e) On-the-Job TrainingOverall scope.......................
Quality ...... ...................... 

(5)R&D programs(a)Overall scope ....................... 
(b)Local capability.................... 

(6)Extent of use of medical technologyamong patients ...................... 
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VL-MKEY: VH-Very High; H-High; M-Moderate; L-Low; VL-Very Low when compared toNOTE: These estimates are based on U.S. or Europeanexpert judgments and are standards.presented as Illustrative of variation. The estimates should be used only as general references.alran is excluded, due to lack of current information. 

SOURCE: Office of Technology Assessment, 



(Iran is excluded, owing to lack of relevant, re-
cent information). A very high (VH) notation 
indicates that the facility or personnel are on 
a par with those in the United States or Eur-
ope. Overall, medical technology absorption 
has been limited in the Middle East. Kuwait 
and Saudi Arabia have the highest overall 
range and quality of available medical tech-
nology, but absorption has been very limited. 
This is the case because much of their medi-
cal service is, and will continue to be, provided 
by expatriates at least for the mid-term. Egypt 
presently has the highest level of absorption 
in medical services owing to its large, trained, 
medical personnel base. Egypt, among the 
countries studied, has the greatest indigenous 
capability to operate and maintain medical 
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equipment. The quality of indigenous Egyp
tian medical personnel is comparatively good; 
infrastructure and poor administration are ma
jor obstacles. Algeria has, until now, been rela
tively successful in training indigenous med
ical personnel. Its ambitious social plans, 
however, coupled with weak medical education 
and training programs, strained ability to 
maintain large gains in training nationals in 
the past few years. In this regard, Iraq falls 
somewhere between Saudi Arabia and Kuwait 
on the low end and Egypt and Algeria on the 
high end. Iraq's strongest suit is in adminis
tration, but the country's civilian medical pro
grams have been constrained by the Iran-Iraq 
war. 

PERSPECTIVES OF SUPPLIER COUNTRIES
 
AND 

Judging from the state of health care and 
health care facilities in the Middle East and 
government policy statements, the general 
needs and specific requirements for medical 
services technology in the Middle East are 
substantial, diverse, and changing. The pro-
spective commercial supplier of medical tech-
nology services must be aware of the distinc-
tion between the need for medical technology 
and the effective demand for it, which could 
be defined as the ability and willingness to pur-
chase the technology at a given price. 

In this section, characteristics of the mar- 
ket for medical equipment and services are 
briefly reviewed. Dissimilarities in technology 
transfer and market approaches taken by 
firms from various supplier nations are iden-
tified. The competitive position of U.S. firms 
is then analyzed; their advantages and dis-
advantages in promoting technology transfers 
in the medical sector are identified. U.S. firms 
are on a technological par with other foreign 
supplier firms, but poor after-the-sale service 
is one factor limiting U.S. sales. Finally, in-
centives and objectives of noncommercial sup-
pliers are reviewed. 

FIRMS 

THE MIDDLE EAST MARKET
 
FOR MEDICAL EQUIPMENT
 

AND SERVICES
 

Hospital design and construction, equipping 
medical facilities, and hospital management 
are the dominant types of commercial trans
fers of medical technologies in the Middle 
East. 

Medical Equipment and Supplies 
The market for medical equipment and sup

plies-excluding pharmaceuticals-in the six 
countries concerned plus the three small Gulf 
States of Qatar, Oman, and the UAE, was esti
mated at approximately $250 million in 1980.40 
The corresponding market in 1975 was esti
mated to be about $95 million. The Middle 
East medical equipment market grew rapidly; 
at a rate of 20% annually in recent years. 
Nevertheless, imports of medical equipment 
were valued much lower than imports of con
struc,.ion and technical services, discussed 
below. 

"'U.S. Department of Commerce,Washington, D.C.. "Mar
ket Surveys-Medical Equipment," 1981. 
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Table 79 shows total imports of medical 
equipment and supplies for the six countries 
of this study, and the market shares of the ma-
jor supplying countries. In Kuwait, U.S. firms
held the greatest market shares and they
earned the second-largest market share in 
Saudi Arabia in 1980. In addition, combined
total imports of medical equipment and sup-plies in Qatar, Oman, and the UAE were $17plies impotrs Omedcalnequipment wThetheand 
million in 1980. The United Kingdom was the 
dominant supplying nation for this group
(with almost 35 percent of total imports), with 
the United States having a market share of 
approximately 12 percent. 
Care should be taken in reviewing statisti-

cal information on medical equipment imports,
because substantial shifts in the total market 
and in the ranks of the suppliers can occur
from one year to the next. This has been the 

case for Algeria, owing to bulk purchases
and/or specific requirements for one or two 
large hospital complexes.

U.S. 	exports" of medical equipment to he 
in 1980, excludicalaeaipmtot $1.

world in1980, excluding Canada totled $1.7 
billion, of which approximately 3percent went 
to the Middle East ($60 million). See table 80.US.mdcleup ntad heraivylarge domestic (and Canadian) market for 
U.S. medical equipment and the relatively
 
small Middle Eastern portion of such U.S.ex
ports has been cited as one reason why U.S. 

"Data collected by U.S. Bureau of the Census, Washington,).C., in U.S. Exports,Schedule B Conmnodity by Country, Re
port'TheFT 4.16, published annually.U.S.export market to Canada in tis sector is large andwould add approximately 20 percent to the world total exports. 

"The $60 million export figure (toes not match the total ofS-15.8 million of imports from Unitedthe States from thepreceding table, owing to different data sources and different 
medical supplies which are included in the tabulatios. 

Table 79.- Imports of Medical Equipment and 
Supplies, 1980 

Imports 
(million) 

Saudi Arabia-Total imports $84 million 
West Germany ..... $30 

United States ...... $20 

United Kingdom .... $11 

Japan ............. 
 $ 7 
Kuwait-Total imports $30 million 
United States ...... $10 
West Germany ..... $ 4 
Ita ly ............... $ 3 

United Kingdom .... $ 3 
Egypt-Total imports $40 million
France ............ 

West Germany ..... 
United States ...... 
United Kingdom .... 
East Germany ..... 

Algeria--Total imports $18 
France ............ 

West Germany ..... 
Belgium ........... 
United States ...... 

$10 
$ 6 
$ 5 
$ 5 
$ 3 

million 
$ 8 
$ 4 
$ 2 
$ 0.8 

Iraq-Total imports $28 million 
West Germany ..... $ 8 

United Kingdom .... $ 4 

France ............ 
 $ 4 
Japan ............. 
United States ...... 

$ 
$ 

3 
2 

Iran (1978)-Total imports S41 million
West Germany ..... $12.5 
United States ...... $ 8 
Japan ............. $ 5 
United Kingdom .... S 4 

Market share 
(percent) 

36 
24 
13 
8 

33 
13 
10 
10 

25 
15 
12.5 
12.5 

7.5 

48
 
21
 
10
 
4
 

29 
14 

14 
11 
7 

30
 
20
 
12
 
10 

SOURCE Compi 
(Ifor Office oI Technology Assessment. based on data col,
lecled tb,M, Ea.,ornid(e counties 
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Table 80.-U.S. Exports by Industry Sector and Subgroup to the World (excluding Canada) (value in $000) 
Industry Sector: Medical Instruments, Equipment, and Supplies 

SITC 
Number Product Description 1978 1979 1980 

Medical instruments 
7741010 Pacem akers ................................................ 39,847 41,006 46,447
 
7741020 Diatherm y units ............................................. 417 450 760
 
7741030 Ultrasound therapeutic devices ............................... 7,969 6,624 8,056
 
7741040 Other therapeutic apparatus .................................. 40,216 59,704 74,027
 
7741050 Electrocardiographs ......................................... 7,074 8,687 8,621
 
7741060 Electroencephalographs ..................................... 1,415 2.056 1,226
 
7741070 Complete patient monitoring systems ......................... 29,153 34,050 53,449
 
7741080 Electro-medical appar3tus, NSPF (not specifically provided for) ... 153,463 193,030 238,742
 
7741090 Electro-medical apparatus parts ............................... 55,772 97,003 103,111
 
7742010 X-ray tubes ................................................. 4,350 5,717 8,214
 
7742020 Parts for X-ray tubes ........................................ 1,157 1,521 3,618
 
7742030 X-ray apparatus and parts for medical or dental use ............. 97,357 145,029 153,043
 
7742050 Radiological apparatus and parts for medical or dental use ...... 17,251 22,000 17,713
 
8720405 Ophthalmic instruments and appliances and parts .............. 23,745 28,450 29,360
 
8720410 Anesthetic apparatus and instruments and parts (except syringes) 7,955 8,889 10,670
 
8720415 Bougies, catheters, drains, and sondes and parts ............... 38,367 51,335 63,103
 
8720420 Basal metabolisin and blood pressure apparatus and parts ....... 17,054 20,167 23,430
 
8720425 Hypodermic syringes and parts ............................... 11,050 16,034 20,221
 
8720430 Other syringes and parts, NSPF .............................. 3,380 5,826 7,963
 
8720450 Other medical, etc. instruments and apparatus and parts, NSPF .. 149,416 159,521 179,584
 

Total for industry subgroup-Medical instruments .......................... 706,436 908,867 1,051,374
 
Medical and hospital appliance3 and equipment 

7416016 Sterilizers and au(oc.aves and parts ........................... 14,818 16,161 18,549
 
7853020 W heelchairs and parts ....................................... 2,730 2,649 3,135
 
8212100 Other hospital, medical, dental, etc., furniture, NSPF ............ 35,334 38,689 93,249
 
8720320 Mechano-therapy appliances and massage apparatus and parts ... 8,000 6,457 8,299 
8720340 Artificial rEpiration, ozone, oxygen, aerosol therapy, etc ......... 50,391 60,143 77,928
 
8996100 Hearing aids and parts, NSPF ................................ 6,383 7,899 9,645
 
8996250 Bone and joint prosthesis, plates, screws, nails, etc ............. 26,168 31,751 36,588
 
8996280 Other orthopedic appliances ................................. 20,938 21,117 26,292
 

Total for industry subgroup-Medical and hospital appliances and equipment .. 164,762 184,866 233,685 
Dental instruments and equipment 

5419060 Dental cements and filling (except alloys) ...................... 14,279 13,513 22,798
 
5988025 Dental impression plates .................................... 3,519 3,977 5,304
 
8720440 Dental hand instruments and parts ............................ 13,766 19,184 23,279
 
8720445 Other dental and instruments, NSPF ......... ................ 24,002 34,202 41,853
 
8996225 Artificial teeth and dentures of piastic ......................... 2,726 4,725 6,092
 
8996240 Other artificial teeth and dentures, NSPF ...................... 6,155 7,898 9,048
 

Total 'or industry subgroup-Dental instruments and equipment .............. 64,387 83,499 108,374
 
Medical supplies 

5419010 Opacifying preparation for radiological examination ............. 6,041 8,124 10,252 
5419020 Other diagnostic agents (except biological), NSPF .............. 39,839 52,154 53,650 
5419030 Waddings, gauze, dressings, etc. with medicinals ............... 6,405 5,594 5,099 
5419040 Other waddings, etc., NSPF .................................. 19,455 24,198 30,845 
5419050 Surgical sutures and materials, etc., sterile .................... 32,320 36,600 36,845 
8482020 Surgical and medical gloves .................................. 14,642 19,427 29,189 
8720435 Hypoderm ic needles ................ ....................... 7,071 7,700 10,617 
8822620 X-ray film, medical, ex dental . ............................... 35,900 45,803 72,720 
8822625 Other X-ray film ............................................. 10,953 11,623 23,511 
8841120 Contact, ophthalmic ienses not mounted ...................... 4,004 8,193 12,343 
8841140 Other ophthalmic le'tses ..................................... 16,305 20,086 24,617 
8842100 Eyeglasses, etc., frimes, mountings, and parts ................. 10,273 
8842120 Eyeglass front, dnd temples ....................................... ..... 3,176 4,883 
8842140 Parts, NSPF, for eyeglasses, lorgnettes, goggles, 

and sim ilar items ........................................... 7,963 7,244 
Total for industry subgroup- Medical supplies ............................. 203,216 250,729 321,616 

Industry sector total ......................................... 1,138,801 1,427,961 1,715,049 
SOURCE: U.S. Bureau of the Census, U.S Exports/Schedule B Commodity by Country, Report FT 446, Annual 1978, 1979, 1980. 
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companies have not emphasized Middle East- Saudi Arabia and Kuwait have maintainedern sales. As shown in table 81, U.S. exports their significant levels of imports of medicalto Saudia Arabia (the largest Middie Eastern equipment, even in the recent period of reimporter of U.S. medical equipment) have been duced revenues. The ambitious governmentovershadowed by such exports to other parts hospital construction programs in both counof the vorld. tries and the upgrading of some substandard 
The trend for U.S. exports was upward from equipment in existing MOH hospitals should

1978 to 1980 in most categories of medical boost sales of cardiology equipment, operat
equipment. The exception was Iran where ing room equipment, pediatric equipment, and
total medical equipment exports from the rehabilitation products. Automated monitor-
United States fell 80 percent between 1978 ing systems are increasingly being used to 
and 1982. Algeria's imports from the United counter staff shortages, and a rapid increaseStates ($262,000 in 1980) were very limited, in the use of disposables is expected, owing
most hospital appliances and equipment." to staff scarcity, high labor costs, mounting 

awareness of the need for hygiene, and a lir"See United States Department of Commerce, Washington, ited concern over price.
).C., Medical J:quiprnent-SaudiArabia iCountry Market
 
Survey), CMS 77-022, November 1977, for forecasts of Middle
 
East markets.
 

Table 81.-Representative U.S. 	 Exports of Medical Instruments, Equipment, and Supplies to Saudi Arabia 
(value in $000) 

SITC
 
Number Product Description 

1978 1979 
 1980

7741050 
 Electrocardiographs ......................................... 
 40 13
7741070 Complete patient monitoring systems ......................... 	 46
 

1,514 153
7741080 Electro-medical apparatus, NSPF (not specifically provided for) ... 1,082 	
325
 

2,069 5,8327741090 
 Electro-medical apparatus parts ............................... 	 686
424 748
7742030 X-ray apparatus and parts for medical or dental use ............. 1,427
7742050 Radiological apparatus and parts for medical 	 448 826
 or dental use ...... 473 
 31 323
8720405 Ophthalmic instruments and appliances and parts .............. 349 75 
 646
8720410 
Anesthetic apparatus 	and instruments and parts (except syringes) 221 60
8720415 Bougies, catheters, drains, and sondes and parts 	 491
 
............... 
 724 647 932
8720420 Basal metabolism and blood pressure apparatus and parts ....... 176 
 172 39
8720425 
Hypodermic syringes and parts ............................... 	

350
143 196
8720430 Other syringes and parts, NSPF 	 196
.............................. 
 243 298
8720450 
Other medical, etc., 	 instruments and apparatus and parts, NSPF.. 4,473 4,6387416016 	 5,345Sterilizers and autoclaves and parts ........................... 532 408 241
7853020 Whaelchairs and parts ....................................... 

8212100 	 39 221 222
Other hospital, medical, dental, etc., furniture, NSPF ............ 5,347
8720320 Mechano-therapy appliances and massage apparatus and parts... 	

5,320 14,980 
739 1,144 1,1728720340 Artificial respiration, ozone, oxygen, aerosol therapy, etc......... 
 1,665 1,2068996100 	 1,978Hearing aids and parts, NSPF .................................
 84 4
8996250 	 43
Bone and joint prosthesis, plates, screws, nails, etc............. 19 31 27
8996280 
Other orthopedic appliances ..................................
 193 231 
 893
8720440 
Dental hand instruments and paris ........................... 	 210 
 137 311
8720445 
Other dental and instruments, NSPF .......................... 
 397 400
8996225 Artificial teeth arid dentures of plastic .. 	 1,792 ...................... 
 19 17 25
8996240 Other artificial teeth and dentures, NSPF ...................... 
 10 30 
 97
5419010 
Opacifying preparation for radiological examination 	 6 8
.............
5419020 	 17
Other diagnostic agents (except biological), NSPF .............. 313 531 837
5419030 
Waddings, gauze, dressings, etc. with medicinals ............... 655 475
5419040 
Other waddings, etc., 	NSPF .................................. 445
 
196 363
54;9050 	 444
Surgical sutures and materials, etc., sterile .................... 142 163 378
8482020 
Surgical and medical 	gloves .................................. 
 59 254
8720435 Hypodermic needles .. 	 222
 ....................................
 

8822620 	 15 52 160
X-ray film, medical, ex dental ................................. 
 858 128
8822625 Other X-ray film . . .	 252
 . ...................
. . 56 31 
 167
SOURCE U S Bureau of the Census, U S Exports/Schedule B Commodity by Country. Report FT 446, Annual 1978, 1979, 1980.
 



While countries such as Saudi Arabia and 
Kuwait have installed the best possible med-
ical equipment in several of their hospitals, 
countries like Algeria and Egypt have avoided 
the overly sophisticated equipment and sys-
tems that are not considered appropriate for 
their facilities at this stage. The majority of 
the existing health care facilities in these two 
countries operate with much older equipment. 

The current situation in Iraq and Iran makes 
projections on medical equipment market de
velopment difficult. Once the war has ended, 
however, both countries may emerge as strong 
import markets for medical equipment and 
supplies. 

Major U.S. suppliers of medical equipmenit
in Saudi Arabia are listed in table 82. Major
non-U.S. medical equipment suppliers in Saudi 

non-.S.medcalequpmen suplirs n Sudi 
Arabia are given in table 83. Health care equip-
ment suppliers and consumers interviewed in 

the Middle East stated that mec-cal equip-

ment from countries like the United States, 
West Germany, Sweden, and the Netherlands 
could generally be considered equal in quality, 
The United States has for many years been 
the world's leading supplier of advanced med-
ical equipment, but those interviewed felt that 
the technological advantage once held by the 
United States over Europe no longer exists. 
However, several firms, of which many are 
U.S. firms, are considered technologically 
outstanding in their specific fields."5 

Price has not been a major competitive is:,ie 

in Saudi Arabia, Kuwait, and prewar Iraq. 
This is now slowly changing. Price has been 
one of the most important competitive factors 
in the other countries, where U.S. exports-
especially in the last 2 to 3 years-have been 
affected negatively due to the strength of the 
dollar. 

A major finding of interviews with indus-

try experts in the Middle East is that service 

"These include: Air Shields (I. .S.)-pediatric equipment; 
Amsco (U.S.J--operating room equipment; Coulter (U.S.)--ama-
lyzers; Beckton & Dickerson (U.S.)-disposables; Siemens. 
(West (;ermanv)-X-ray; I lellige fW.(.)-cardiologv equipment: 
Draeger (W.(;.)--anesthetic equipment; and (iamibro (Sweden)
dialysis equipment. 
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is probably the most important single factor 
influencing competitiveness in all countries. 
Service could include delivery, set-ups, testing 
(when necessary), provision of manuals, pro
vision of spare parts and continuing mainte
nance or calibration. West Germany is unani
mously considered to offer the best services, 
followed by Japan. U.S. suppliers are gener
ally not considered to put as much emphasis
on service as the~y do on developing new med
ical technology.d 

West Germany is the leading supplier of 
medical equipment to the Middle East, with 
about 25 percent of the total import market. 
German companies have combined quality 
products with an aggressive marketing ap
proach, including excellent after-sales services. 
West German strongholds are X-ray equip
ment, electrocardiogram equipment, patient 
monitoring systems, microsurgery equipment, 
anirostes. 

and microscopes. 

The United States is the second largest sup
plier to this region, with some 18 percent of 
total imports in 1980. Sales are concentrated 
in clinical laboratory equipment, electromed
ical equipment, computerized medical services, 
disposables, and nearly all types of advanced 
instrumentation requiring a high degree of ac
curacy. U.S. products are generally considered 
competitive in terms of technology, quality, 
and reliability, but U.S. firms supplying med
ical equipment are not known for their after
the-sale service. 

The United Kingdom, as the third largest 
supplying nation to this region, had about a 
12-percent market share, an almost 50 percent 
drop from the mid-1970's. The British are still 
competitive in some product areas like anes
thetic equipment, X-ray equipment, and sur
gical instrumentation. Their lack of competi

tiveness has been attributed to failure to 
develop new products in the fastest growing 
product areas, among other factors. 

France ranks as the fourth largest supplier 
country to this region, with a 10-percent mar
ket share, owing mainly to the strong French 

position in Algeria and Egypt. 
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Table 82.-Major U.S. Suppliers of Medical Equipment in Saudi Arabid and Relative Market Position 
Supplier/equipment 

Cardiology equipment 
Hewlett-Packard ....................
Ohio Medical ....................... 

Air Shields ......................... 

Pulmonary equipment 
Hewlett-Packard .................... 

Ohio Medical ....................... 

Renal equipment 
Cordis Dow .........................
 
Travenol ........................... 


Pediatricequipment 

Relative Position 

GoodGood 

Marginal 


Dominant 

Good 


Good 
Marginal 

Air Shields.........................Dominant 

Ohio Medical ....................... 
 GoodGamco .. . . . . . . . . . . . . . Marginal
Gac..............................Marginal 

Ivac.Marginal 

Ophthalmoluycal equipment 
American Optical ................... 
 Good 
Ba usch & Lom b ..................... Goo d
Welch Allyn ........................ 
 Marginal 
General hospital equipment 
American Optical/monitors ............ 
 Good
Digital Equipment/computers ......... Good 

Hewlett-Packard/monitoring systems 
 . . Good 

IBM ,'com uters ..................... 
 Good 

Kodak/X-ray supplies ................ Good 

Physic Control/X-ray monitoring ....... 
 GoodSearle Medical/nuclear ............... 
 Good
General Electric/X-ray, computers ..... Marginal
Honeywell/computers ................ 
 Marginal
Ficker/nuclear ...................... 
 Marginal 

SOURCE U S Department of Commerce, Market 

Supplier/equipment Relative position 
Operating room equipment 

Amsco/tables, lighting ............... Dominant
Air Shields/vacuum .................. 
 Good
 
American Optical/defibrillators, blood
 

pressure, monitors ................ 
 Good 
Castle/autoclaves, lighting ........... Good
 
Ohio Medical/anesthesia 
............. 
 Good
 
Narco Pilling/instruments ............ Marginal
 
Clinical laboratory equipment
Beckman/automatic analyzers ........ Dominant
 
Coulter/blood analysis equipment ..... Dominant
 
American Optical/microscopes, pH... .
Corning/p.................. 
 . .G Good. o
 
Cu r /soluto.........................
Cutler/sol u tions . . . . . . Good . ... GoodHewlet-Packard/chromatographs ...... Good
 
Bausch & Lomb/microscopes,
 

solutions ......................... 
 Marginal
Chicago Surgical/centrifuges .......... 
 Marginal 

..........
 
DisposablesBeckton & Dickenson ................ Dominant 
American Hospital Supply Co ......... Good

Ethicon .............................
 Good
Johnson & Johnson ................. 
 Good 
Stryker ............................ 
 Good 
Kendall ............................ 
 M arginal
Rehabilitationproducts suppliers 

Birdicl-/artifcial organs, therapy ...... GoodFranklin/hearing aids ................ 
 Good
Stryker/therapy equipment ........... 
 Good
Cordis DOW/artificial organs ......... Marginal
MetIer/diathermy equipment .......... Marginal
 

Research Division, Medical Equipment Market, Saudi Arabia, 1981. 

Japan is quietly but efficiently increasing
its market share in every country in the region,
Spectrophotometers, X-ray equipment, med-
ical supplies (including disposables), surgical
instruments, and broada range of optical
products are some of the Japanese strengths.Japan's 7 percent market share was expectedto grow. 

Design and Construction of Health 

Care Facilities 


Hospital design in the Middle East is a field 
where European firms especially British and 
French--firms have been successful. Some 
U.S. companies are active in the area, but theiractivities are limited almost exclusively to 
Saudi Arabia. 

The value of hospital and medical facility 
construction contracts far exceeds that of
equipment imports to the Middle East. The 

Middle East hospital design market was esti
mated at $770 million in 1981.46 As table 31 
in chapter 4 shows, construction contracts 
have been the largest component of medical 
service exports to the region in recent years.

The design of a hospital in the Middle EastThdeinoahsptlnteMddeErequires substantihl knowledge of local diseaset 
patterns, climatic conditions, social mores, and 

socioreligious customs. For example, the cli
matic conditions require special arrangements
for ventilation and cooling and protectionagainst damage from sand and dust. In addi
tion, planning must take account of a higher
relative share of bums, infectious and parasitic 

'"No official market magnitude or market share data in hos
pital design in the Middle East are available. European expertsassociated with Aiddle East Construction (a monthly U.K. mag.
azine) estimate that the total Middle Eastern hospital designmarket was valued at about $770 million in 1981, and that theU.S. share was 8 percent, Great Britain, 30 percent., France, 
15 percent, Italy, 10 percent, and West Germany, 10 percent. 
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Table 83.-Major Third-Country Medical Equipment Suppliers in Saudi Arabia 

Hellige ................... West Germany 
Zeiss ...................... West Germany 
Heine ..................... West Germany 
Siemens .................. West Germany 
Draeger .................... West Germany 
Storz (U.S. subsidiary) . . . . . . West Germany 
Cambridge ................. United Kingdom 
Zimner Orthopaedic ........ United Kingdom 

Downs Surgical ............. United Kingdom 

GEC Medical Equipment ..... United Kingdom 

Daikyo ............ ........ Japan 

Shimadzu ............ ..... Japan 

Nagashima ................. Japan 

Olympus ............. ..... Japan 

CGR ...................... France 

Reichert ................... Austria 

Philips .................... Netherlands 

CCURCE US DOetarTiert of Commerce, Market Peseavch 

r! 

Photo credit Aranco World Maga:in 

Control room of the King Faisal Specialist Hospital's 
two-channel closed-circuit television broadcast system 

serving patients and staff 

diseases, and diseases of the digestive system.
The facilities must have a high degree of flexi-

bility to keep abreast of constantly changing 
methods of treatment and teaching. (Part of 
a newly constructed hospital in Baghdad, is 
planned to function independently in case of 
war.) In planning, consideration must be taken 
of the large number of outpatient treatments 
and in many countries the limited number of 
staff, which makes it vital to promptly treat 
patients. In some of the countries a strict sepa-
ration of male and female patients is required. 
In Saudi Arabia separation is required bet--
ween administrative staff and nurses. In many 

Cardiology equipment 
Microscopes 
Microsurgery 
X-ray equipment 
Anesthesia equipment 
Endoscopes 
Electrocardiographs (ECG) 
Rehabilitative equipment 
Surgical instruments 
X-ray equprnent 
Supplies 
X ray e ,ipmrent 

. Surgical ins!ruments 
-General medical equipment 
- X-Tay CQuu pm ent 
Lahorcory equipment 
X-tcay equi prnerit 

At-Ie i t..'-' ' ,''1 ,:- ,r'-ii 1Gilt 

countries, the waiting room facilities have to 
be very spacious in order to make room for the 
rest of the faily and accompanying relatives 
and to use these facilities for demonstrations 
and teaching activities. Also, separate waiting 
rooms for males and females must often be 
provided.," 

One example of U.S. participation in hospi
tal design and planning is the $2 billion medi
cal city project on the site of Jeddah's old 
international airport, where the proposed com
plex will comprise an 800-bed hospital and col
leges of dentistry, pharmacology, and other 
medical sciences. Henningson, Durham and 

Richardson Architects have the design sub
contract and Daniel International of Saudi 
Arabia, a subsidiary of the Fluor Corp. (U.S.), 

has the overall coordination responsibility. 
The hospital will be constructed according to
U.S. standard specifications, but every at

tempt is being made in the design to adapt it 
to the local cultural environment. Special man
uals both in English and Arabic have already 
been prepared to brief staff and project mem
bers on local requirements. The propramming 
element prior to the detailed design ,s the most 
expensive and specialized part of the project, 
and U.S. health care consultants are used for 
advice on special facility needs. 

Interview with officials of Ilenningson, l)urham and Ili

chardson Arditects, Louisiana. 
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In the market for turnkey hospital construc-
tion, experienced Western contractors-pri-
marily German and French-still have a com-
petitive edge. Philip Holzmann of Germany is
the leading hospital turnkey contractor, with 
seven completed projects totalling 3,400 bedsin the area in the last 5 years. The major part
of the Middle Eastern hospital contracting
market is currently shared between West 3er-many, France, South Korea, Italy, and a grow-
ing number of local contractors in joint yen-
turc with foreign companies. Up until 1981,
South Korean firms, so successful in other
Middle Eastern infrastructure projects, we:e 
no' invited to bid as general contractors on theSaudi hospital projects. This is now changing
rapidly, and in 1982 South Korean firms were 
successful or low bidders on nine hospital proj-
ects in Saudi Arabia, Iraq, and Kuwait. 

The respective governments' desire to in-
crease the local share of public construction 
work is clear also in the health care sector. In 
Saudi Arabia, some of the local ccntractors in 
joint ventures, mainly with French and British firms, have been successful in winning con-
tracts over foreign competitors. Two examples
are Beta Construction and El Seif Engineer-
ing and Construction, locally owned Saudi con-
tractors that have been approved to pre-qual-
ify for the Health Ministry hospital program,
In the last 2 years, the successful European
companies have formed joint ventures to bid 
and carry out hospital contracting work. Joint
 
venture arrangements will be used increasingly in the health care contracting field in order 

to secure government contracts. In Saudi Ara-

bia, thc Government has stated its intention 

to award the majority of contracts to Saudi 

companies. 


U.S. companies are not active in the Mid-
die Eastern hospital construction market,
Only three U.S. firms are included in the list 
of over 40 contractors bidding for MOH pro-
jects inSaudi Arabia,and very few major hos-
pital construction contracts have been awarded 
to U.S. companies in the Middle East since
1980. Observers cite a number of factors as 
reasons: 

The dominance of turnkey hospital con
tracting in Saudi Arabia, the largest and
 
most lucrative market, where European

contractors-especially German, French

and Italian-have established themselves
 
as leaders.
 
The nonexistence of U.S. companies in the

market specializing in hospital contract
ing work.
 
The declining competitiveness of U.S.

contracting services, partly due to the in
creased competition from European and
 
Asian rivals, and the value of the dollar,

which is reflected in lower bids by other
 
contractors."
 
The so-called disincentives for U.S. 
ex
porters in general, which mainly concern 
the overseas tax situation, and the laws 
on antitrust, antiboycott, and anticorrup
tion activities.", Although being disincen
tives to U.S. companies, these do not ap
pear to be as major a factor as the three 
factors listed above. 

Hospital Management
Saudi Arabia is by all accounts the great

est importer of hospital management services,
although management contracts have also
been awarded in the UAE, Egypt, and North
Yemen.6° Whittalker Corp. has ongoing nego
tiations with Iraq's MOH for a management
contract in Baghdad, which if it materializes, 

'For every $1.25 bid by a Far East contractor, the U.S. firms 
will, on the average, bid $1.70-a 37 percent variance. Middle 
east Economic Digest, quoting a U.S.merce representative; U.S.-Arab Trade, DepartmentOctober 1982.of Com

"USITC publication (September 1982) "The Relationship of
 
Exports in Selected U.S. Service Industries to U.S. Merchan
dise Exprts," pp. 246-247, gives three examples: 1) even in
countries where U.S. health management companies 
are currently active, such as in Saudi Arabia, the Foreign Corrupt Practices Act was cited by a nealth care management company 
asbeing a major reason why the company failed to obtain more
 
contracts; 2) U.S. antiboycott laws 
were also cited by severalcompanies as constituting a barrier against foreign trade expansion; 3) U.S. antitrust laws were cited by some health industry representatives as inhibiting foreign trade expansion. 

"Ibid, p. 257. The report states that U.S. hospital manage
ment firms held about 70 percent of the contracts awarded inSaudi Arabia in 1981, with the total Saudi hospital manage
ment market worth more than $500 million. 



will be the first of its kind in that country. Out-
side of Saudi Arabia and except for other scant 
examples, the predominant policy of the gov-
ernments has generally been to administer the 
health care facilities themselves, and in case 
of foreign manpower needs, to establish health 
accords on a bilateral basis with foreign gov-
ernments. Thus, in other parts of the region 
imports of other types of technical services 
(training, operation and maintenance, etc.) are 
the major types of imports, in addition to con-
struction services. As shown in table 31, these 
service imports represent a large share of med
ical service sector imports. 

HCA a strong presence in the Middle East 
since assuming management of the very mod-
er-n King Faisal Specialist Hospital and Re-
search Center in Riyadh when this complexserchnenein R. i a wh o na th gpe 
opened in 1975. HCA is also managing the 
hospital at Al Batin, the King Khaled Military 
City. In 1982 HCA's local subsidiary, HCA 
Saudi Arabia, won the much sought-after con
tract for operation, maintenance, and manage-
ment of the 500-bed Saudi Arabian National 
Guard (SANG) hospital complex in Riyadh. 

Whittaker Corp. signed the first contract 
with Saudi Arabia in 1974 for management of 
MODA's three military hospitals at Jeddah, 
Tabuk, and Khamis Mushayt. This contract 
has been extended three times. Two more hos-
pitals and a number of clinics have also been 
added, bringing Whittaker's current staff in 
the Kingdom to about 3,000. The corporation's 
emphasis is on basic medical and surgical 
treatment, including some preventive medi-
cire and public health services. The recent 
decision of the Saudi Arabian Government to 
open these contracts to competitive bidding 
led to a shift in the firm's position.' Whittaker 
also has two management contracts in neigh-

"'See Die l'.di S~ret Journal, November 1983 and Michael 
letrie-ltitchi,, Allied Medical Group (AMG) l(-enters Saudi 
Medical Scene," Middle East Econonic )igest., March 16, 198.1, 
p. 37. Whit taker--the present management contactor for the 
three MOI)A hospitals at Jeddah, Khamis Mushayt and 
'Tabuk-waS Lhe highest bidder for the new thretsyear manage-
ment contract at $],l 14.7 million when the hids were opened 
on March 11, 1984. 'I'he lowest of the nine bidders, at $571.5 
million, was the U.K.'s Allied Medical Group (AMG) which 
teamed with the local EI-Seif Development Establishment. The 
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boring countries-for a 535-bed hospital in the 
UAE and a hospital in North Yemen (financed 
by Saudi Arabia). 

National Medical Enterprises (NME) man
ages the 318-bed Al-Hada hospital in Taif for 
MODA; the 105-bed acute care hospital at 
King Abdul Aziz Airbase in Dhahran, also for 
MODA; and the 120-bed Public Security hos
pital in Riyadh. NME also has contracts to 
equip seven MOH hospitals, ranging from 50 
to 300 beds, under construction throughout 
the Kingdom. 

AMI is the only U.S. hospital management 
company that runs a MOH facility, the 355
bed general hospital at Al-Baha. AMI Saudi 
Arabia Ltd. has also signed a contract with
the Ministry of Finance and National Econo
thMisryoFnacadNtoalE n
my for the full operation of a 263-bed special
ist eye hospital in Riyadh, which will function 
as a leading referral center in the country for 
the treatment of eye disorders. 

Other U.S. health care management firms 
in Saudi Arabia that have substantially smal
ler operations, mostly in the private sector, are
Charter Medical, America Health Facilities 
International, International Medical Services, 
University Association for International Health, 
Univerman sith foInterntonaioal. 
and Herman Smith Associates, International. 

Based on the experience of U.S. firms con
tacted primarily in Saudi Arabia, factors af
fecting competitiveness on individual contract 
awards for hospital management are summa., 
rized below. 2 

-	 performance track record and longevity 
of 	firm, 

* firm,of 	 or joint yen°effective use of local agent 
ture relationship, 

* 	political support of bidding government, 
* 	prior experience and reputation in the 

Middle East, 
* 	 price, 

project was split into three packages, with AMG/EI-Seif win
ning management contracts for two hospitals; a U.S -Saudi joint 
venture (Fairview) won the other hospital management contract. 
See Middle East Economic Digest Special Report-Saudi 
Arabia, July 1984, p. 89. 

2I'hose firms include Whittakp., HCA, and AMI. 
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" 	responsiveness to the request for proposal
and tender specifications, and 

* 	involvement of individuals from the high-
er echelons of the corporation. 

U.S. firms have had an advantage over those 
of other countries because of the perceived su-
periority (especially in Saudi Arabia) of U.S
medicine. For sophisticated medical care, Mid-
dle Eastern countries have consistently looked 
to the United States. This technical advantage
applies not only to medical practices but also 
to hospital administration. The major U.S. 
firms have established reputations for effi-
cient, cost-effective hospital management, and 
expect the demand for such services to grow in 
countries such as Egypt and1 the Gulf States." 

British firms are the major competitors in 
Middle East hospital management. The ma-
jor British health care management firm is the 
Allied Medical Group. It is 70-percent owned 
by the British government through the Na-
tional Enterprise Board and has the manage-
ment contract for two MODA hospitais. Theother major British health care management 
company is the International Hospitals Group
(IHG), which is a consortium of health care 
companies organized on an ad hoc, project-by-
project basis. The major IHG involvement inSaudi Arabia is the contract for managing the 
500-bed SANG hospital in Jeddah. This contract was arranged through direct govern-
ment-to-government negotiations, 

In addition, countries like Denmark, Swe-
den, West Germany, and Taiwan have con-
cluded agreements for management work in
Saudi Arabia. In contrast to the U.S. and Bri-
tish contracts, which have been signed primar-

ily with non-MOH agencies, the MOH has 

signed health agreements with the respective

health ministry of each country concerned,

thereby meeting its manpower needs through

bilateral agreements rather than through pri-

vate health care management contracts. 


''Middle East Economic )igest, Ihealth Contrac"Islest U.S.
Responses," U.S-Arab Trade, October 1982, p. 24. See alsoMichael Petrie-Ritchie, "Saudi Arabia's lealthcare Market-
Tlie Prognosis is (;(x d." Middh, l'ast Economic Digest, No-
vember 1983, p. :38. 

The management firms are also beginning
to face increased competition from firms orga
nized within the host countries. In Saudi Ara
bia, a 100-percent Saudi company has been 
formed which hires Westerners to staff and 
manage hospitals. U.S. health care management firms have prepared for the inevitable
increased local involvement in Saudi Arabiaingre a ally Saudi subia 
by opening partially Saudi-owned subsidiaries 
or by organizing joint ventures. 

Selected medical services contracts in Saudi 
Arabia, Egypt, Algeria, and Iraq are shown 
in appendix A, tables AI through A4. These 
are not all-inclusive lists, but show the diver
sity in types of projects and costs, foreign in
volvement,, and ownership structure. 

U.S. firms will undoubtedly remain major
suppliers of hospital management services in
the Middle East. Recent experience in Saudi 
Arabia indicates that willingness to work with 
local companies and marketing will be increas
ingly important aspects of contract awards. 

FACTORS INFLUENCING
 
COMMERCIAL TECHNOLOGY
 

TRANSFER IN THE
 
MEDICAL SECTOR
 

Controls Regarding Medical Exports 

U.S. manufacturerm of 	medical equipment 
must comply with the reliability and efficiency
regulations issued by the Bureau of MedicalDevices of the U.S. Food and Drug Adminis
tration (FDA)." Some exporters say that con
trols on exports of some high-technology items 
involving computers and microprocessors
have limited some medical equipment exports.
Array processors, sometimes used in com
puterized tomographic (CT) scanners, are, for

example, subject to 
export controls, There
 
have been no cases 
where these regulations
clearly constituted a disadvantage to U.S.
firms ii the Middle East region which OTA 
was able to document. But as medical tech

"'OTA's forthcoming report. on "Federal Policies and the Med
ical Devices Industry" will include review of various regula
tions affecting medical devices sales. 
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nology becomes increasingly sophisticated, Other Types of Foreign 
concerns may grow if export controls are Government Involvement 
extended to cover many types of medical There is a growing trend of bilateral agree
equipment involving optical equipment, elec- ments and health care accords in the region. 
tronic equipment, and computer hardware and Some bilateral health care cooperation pro
software. jects in the region include: 

Financing 1. Saudi Arabia-Taiwan. Signed in Riyadh 
In the Gulf States, supplier financing has in February 1983 with the following components: a) exchange of medical experts, 

been a minor ingredient in awards of contracts b) aining ofdA ial studetsi
for health care projects. Saudi Arabia, Kuwait, b) training of Saudi Arabian students in 
forthemalhlcre proj Sta. u ArratioayKuan, the medical field, and c) administrationthe smaller Gulf States, prerevolutionary Iran and operation of King Fahd Hospital in 

and prewar Iraq have all been capable of pro- Hoful and King Fahd Hospital in Jeddali, 

viding financing and other factors such as and furnishing of physicians, nurses, and 
quality, serviceability, speed, manpower, and 5

1 
training have been more important in contract supporting staff for the two hospitals. 

decisions. 2. Kuwait-Sweden. Signed in Stockholm in 
October, 1981 with the following key pro-

In Algeria and Egypt, foreign companies en- visions: a) Sweden to provide some 60 
gaged in health care projects are required to physicians and 40 senior technicians in 
conform to certain principles, including regu- 1982/83, b) exchange of expertise and fur
lations concerning foreign exchange. The U.S. ther training of doctors who are practic-
Export-Import Bank has supported exports ing in Kuwaiti hospitals, and c) coopera
to Algeria, but few in the medical equipment tion-mainly on curricula and training 
or hospital construction sector. French and methods-between Kuwait Medical School 
Belgian firms, in contrast, have financed two and the Karoliaska Institute in Stock-
Algerian hospital projects with government- holm. 6 

backed soft loans. 3. Egypt-United Kingdom. Signed in Cairoin 1980, covering the following main fields 
In Egypt, financing arrangements strongly of medical expertise exchange: a) pharma

influence the competitive positions of suppli- ceutical control experts, b) TB-screening 
ers. Many Western supplier countries have es- experts, e) cancer diagnostic experts, and 
tablished government-to-government agree- d) maternal and child health center ex
ments with Egypt in the health care field in perts. 7 

recent years. Under these agreements, large 4. Egypt-Belgium. Signed in Cairo on two 
hospital projects have been undertaken by occasions, in 1976 and in 1982, with some 
French, Belgian and Japanese firms with fi- of the -v areas of coperation being: a) 
nancing provided by respective supplier governments. There is no doubt that financing wil emergency facilities and procedures, b) 
ernmenuet. Thee crit tisodoubta ancingdet- pharmaceutical quality control, c) envicontinue to be of critical importance in deter- ronmental medicine, d) dentistry, e) nurs
mining the award of health care infrastructure ing, f) tropical medicine research, and g) 
contracts in Egypt and Algerie, and also in research in pesticides and parasites58
Iraq, if and when a resolution of the Iran-
Iraq conflict occurs. Beginning in 1983, some 
Gulf countries also began to consider exter- "Arab News, Saudi Arabia, Feb. 21, 1983.nal financing for their planned health care "'Arab Times, Kuwait. October 1981.foroheitplaned"British Overseas Trade Board, U.K.: Egypt, 1981. 
projects. '"Ibid. Middle East Economic Digest, Aug. 13, 1982. 

35-507 0 - 84 - 23 : QL 3
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5. Egypt-Japan. An agreement involving co-
operation in health care infrastructure de-
velopment. The only project so far con-
sists of a Japanese grant for construction 
of a pediatric hospital at Cairo Univer-
sity ' v 

6. Kuwait-United States. The U.S. Depart-
ment of Health and Human Services is 
providing technical assistance in health 
to Kuwait's Ministry of Public Health 
under a Memorandum of Understanding 
signed in 1981. Technical assistance is 
provided for five projects: a) emergency 
medical services; b) hypertension control; 
c) reduction of infant morbidity and mor-
tality; d) health manpower development
and utilization; mad e) vita! and health sta-
tistics." 

Some U.S. health care firms with experience
in the highly competitive Middle Eastern re-
gion claim that these bilateral agreements pro-
vide entrees for foreign firms, since purchases
of health care goods and services in these proj-
ects generally are made from firms in the 
donor country.' The United States is involved 
in bilateral health agreements in the Middle 
lasL and AID programs provide commercial 
opportunities to U.S. and developing country
suppliers of medical equipment and services./
Supplier countries like France, Great Britain,
West Germany, and Japan have been said to 
use cooperation in the health care field in the 
Middle East in a systematic way to support
their respective commercial interests in areas 
such as hospital construction which are not 
central to AID program. In all cases, however,
etonomic assistance programs in the health 
area provide commercial opportunities to 
donor country firms.
 

""U.S. Emassy Cairo, Felruaryi3. 


.... 'ivnce. "l'echnohyt". and Amnerican Diphacy-1983Fourth Annual Report Submitted to the Congress by the Presi
dent, Wasnington, ).C., Septembxr 19 .'"Ne helth care accord reached between Eg,iypt and Japan 
(nmber 5 in the list of bil teral health care coopertion proj-

ects) states that Japanese equipment should be used. In the
agreements reacaed between Egypt and Algeria, o- the one

hand, and France, Belgiuln, and the United Kingdom, on the

,it 1er, it is not stipulated that design, constructin, and equip-
ping of health facilities should be monopolized by the assisting
country. But, according to the U.S. Emnbassy in Cairo and the 
British Overseas Trade Board, (treat Britain, the services and
equipment in the facilities come almost exclusively from the 
assisting country.

"'All) activities in Egypt have certainly provided commer-
cial (pportunities for U.S. firms, particularly through the Co. ..-
modity Inport Program. 

U.S. health care suppliers sometimes claim 
that foreign firms involved in health care serv
ice exports to the Middle East are strongly
assisted by the formal and informal sponsor
ing of their governments. When the Interna
tional Hospitals Group of '73 rcdt. Britain was 
awarded the management contract for the 
Saudi Arabian National Guard 500-bed hos
pital in Jeddah, negotiations were reportedly
handled by the Bhritish Ministry of Defense,
supported by the )epartment of Health and 
Social Security. A visit by Prime Minister 
Margaret Thatcher to Saudi Arabia helped
bring the negotiations to a close. During ne
gotiations for health care contracts, especially
in the Gulf countries, the foreign firm or con
sortium may be represented by a prestigious 
government official. 

The U.S. Foreign Commercial Service pro
vides routine representation of U.S. firms and 
has activities designed to assist trade piomo.
tion missions ii. the medical services field. 
Nevertheless, U.S. health care exporters to the 
region argue that support provided by the gov
ernment, through U.S.official commercial 
representation in the area, is not comparable 
to that of some other Western nations. The 
British, West German, and Scandinavian com
mercial representatives are said to maintain 
extensive direct contact with business at home 
and actively pursue and create business oppor
tunities in the Middle East.64 Data are not 
available that would allow for comparison of 
the dollar value of allocations for trade pro
motion in this area, but it does appear that in 
many cases non-U.S. suppliers recruit high
quality personnel to work in official trade pro
motion activities. 

U.S.-Imposed Trade ''Disincentives'' 
U.S. suppliers cite the FCPA and antiboycott 

regulations as barriers to foreign trade expansion because foreign competitors are not subject to equivalent regulations. As discussed 

in chapter 13, together such regulations present a disincentive for exporters to some degree, b document 
ut OTA was not able to specific cases where contracts were lost because

of them. 

'U.S. Department of Commerce, March 1984.
 
"Based on interviews held with U.S. health 
care exporters 

in 1983. 
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FUTURE PROSPECTS 
This section discusses the potenthi politi-

cal and social effects of medical technology 
transfer to the Middle East. U.S. policy op-
tions are also identified. 

POTENTIAL POLITICAL AND 


SOCIAL DIMENSIONS OF 


HEALTH CARE 


Developments in the health care sector con-
tribute indirectly to social and political changes 
in recipient countries. While it is impossible 
to anticipate all the effects of health care de-
velopment, it is important to identify several 
types of potential effects. 

Increased Health Care Expectations 

During the last decade, the expectations for 
improved health care have risen as allocations 
to the sector have been increased. As a result, 
health standards have improved and the ef-
fects on local living conditions have been gen-
erally stabilizing and beneficial. Public health 
education programs have also made people 
more aware of the potential benefits of health 
care. One potential problem could occur if a 
fall in oil revenues were to lead to a severe cut-
back in allocations to the health care sector 
up to present, however, most of these coun
tries have attempted to maintain their social 
investments.". 

Integration of the Health Care System 
into the Culture 

Grassroots involvement is important to 
properly integrating health care into the so-
ciety. For example, where the effort toward 

y 

"'inancial'Times, Apr. 26, 1982; Apr. 14, 1983. 1lunian re-
sources and labor development remained high priorities in the 
Saudi budget. The decline in allocations to health programs was 
about 20 percent in 1983-84 over the 1982-83 budget. See Ed- 
nmnd O'Sullivan, "Spending Squeeze Continues in 1983/8,," 
Middle East h.'conomic l)igost, Apr. 15, 1983, p. 54. Total state 
spending in 198.1-85 was projected to increase, however, by $12 
billion from the 1983-81 levels. The Ministry of Ilealth was one 
of the few ministries to receive increased allocations in the 1984-
85 S'oadi budget. (St, Michael Field and Finn Barre, "Saudi 
Arabia Itoosts spending to $75 billion," Finacial itmes, Apr. 
2, 1984, p. 1.) 

curative facilities is unmatched by an equiv

alent effort in preventive medicine, dissatis
faction may arise. This will be particulaily evi
dent when there is a lack of local involvement 
which results in the perception that health 
care is being "imposed" and not "integrated" 
into the cultural system, or that it is manned 

or managed exclusively by expatriates. 

Role of Women 
The future role of women in the work force 

is a crucial issue in some Middle Eastern coun
tries. In light of the significant labor shortages 
in Saudi Arabia, the medical sector could be 
promising area to bring more women into the 

productive workforce. But so far, signifcant 
social barriers remain. In Algeria, Iraq, and 
pre-revolutionary Iran, on the other hand, 
change in this area has been more rapid.6 

Staffing 
Plans already under way call for major ex

pansions in staffing. Much of this expansion, 
it would appear at this time, cannot be met 
from the countries' internal resources. This 
means that in the medium-to-long term, expa
triates will be required. If qualified personnel 

"6One indicator of the role of women is the number of females 
working in the medical sector in each country. 

1. In Iran, of the total number of physicians i, 1968, 7 per
cent were females. The first year of medical school sample con
tained 24 percent females, whereas the final year students' 
group had 10 percent females. There was an accelerating trend 

in the acceptance of female medical students in Iran in the 
1960's. (A. Torab-Mehra "Orientation of Iranian Physicians," 
Iran Foundation, 1969.) In 1978, 25 percent of the medical stu
dents in Iran were female. Of an estimated 21,000 nurses in 
Iran in 1978, 82 percent were Iranian, and of these, over 90 per
cent were female. ("A Health Care Revolution," Middle East 
health Magazine, October 1982.1 

2. Out of 354 medical students in Iraq in 1976, 21 percent 
were female. Out of 4,500 nurses in 1976, an estimated 65 per
cent were Iraqi, and of these over 70 percent were female. (U.S. 
Department of Health, Education, and Welfare: Iraq Health 
Sector, 1977.) 

3. The total number of nurses in Algeria rose from 2,400 in 
1972 to over 9,000 in 1978, and over 90 percent were Algerian 
women. (World Bank, "Algeria-The Five-Year Development 
Plan," 1982.) 
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cannot be recruited, standards may fall and
facilities may not be effectively utilized. Under-
utilization of facilities due to staff shortages
has indeed already occurred in Saudi Arabia. 

Unless the number of technicians increases 
drastically, much of the equipment installed over the last decade may not be used proper-
ly. There are hopeful signs that the importance
of maintenance is increasingly recognized, butit is unlikely that maintenance needs can be 
met from local resources for some time tocome. Expatriates will remain critical in the
intermediate phase, particularly to Saudi Arabia
and Kuwait. In Egypt, future manpower de-
velopment activities are expected to concen-
trate on improving the quality of education in
all staff categories, expanding opportunities
for continuing education, incentives to reduce
the multiple employment (most government
physicians also run a private practice), and in-
creasing general management capabilities.
Key areas for future transfers of technology
in the manpower field will be foreign assist-ance in public health training, postgraduate 
education and traiinng of biomedical engi-necars, and training of medical equipmentmaintenance engineers and technicians, 

In the past, Middle Eastern countries have
taken widely differing approaches in their
selection of medical technologies and delivery
systems. Countries like Saudi Arabia have
worked to expand medical facilities that in-

clude extremely sophisticated and costly med-

ical technologies; Egypt and Algeria, with
larger populations and more limited resources, 

have placed more 
emphasis on community
health programs involving simple technologies, 


In the future, howe, er, the most pressing
need throughout the region will continue to be
for less sophisticated medical technologies,
used in preventive medicine. Even in the richer 
Gulf States, providing such health care toremote rural locations will remain imperative,
if the benefits of medical technology transfers 
are to be spread more equally throughout society. Generally speaking, U.S. firms have not
been major independent suppliers of less so-
phisticated medical equipment or staffing and
servicing of small-scale clinics, outside their 

involvement through AID programs. AID 
programs in the health sector will thus remain
critical to meeting the most pressing basic re
quirements for medical services in the devel
oping countries of the Middle East. 

IMPLICATIONS FOR U.S. 
POLICY 

Export Promotion/Export Regulation 

In the Gulf countries, financing has been a
minor determinant in the process of awarding
contracts in the health care sector. It has
become more important, however, for war torn
Iran and Iraq, as well as other Gulf States
whose revenues fell below expected levels dur
ing the oil glut. Incnountries like Egypt and
Algeria, it will continue to be of decisive ir
portance. Therefore, supplier government fi
nancing support may become an increasingly
important influence on competition among
suppliers. U.S. policymakers may wish to consider policy options to improve financing of 
medical equipment and services through theExport-Import Bank and through programsinvolving investment guarantees provided bythe Overseas Private Investment Corp. Oneapproach would be to extend international 
agreements among suppliers to reduce the use
of mixed credits and tied aid; another would
be to adopt such programs because our com
petitors have them. These issues are discussed 
more fully in chapter 11. 

A different type of approach is to improve 
capacity of the U.S. foreign commercial service to provide assistance to firms interestednot only in exporting medical equipment, butalso in transferring technology through train
ing and other specialized programs. Bilateral 
agreements to promote cooperation between 
the United States and Middle East nations in 
medical science and technology could be extended to facilitate such efforts. 

Development Assistance and 
Foreign Policy Issues 

One approach which could be considered 
would be to expand U.S. participation in mul



tilpteral assistance programs, such as those 
P. Lhe United Nations. EMRO promotes tech-
nical cooperation between the countries in the 
area in order to reduce the dependence on im-
ported expertise and to enhance their self-re-
liance through training and research. The im-
pact of EMRO's work has been limited, however, 
by political disagreements, restricted financ-
ing (with an annual budget of about $20 mil-
lion to cover activities in 22 countries), and dif-
ferences in health care policy issues across the 
countries of the region. EMRO is promoting 
the use of intermediate level medical technol-
ogy and is striving to limit the use of imported 
manpower, whereas the Gulf States emphasize 
the acquisition and use of a broad spectrum 
of medical technology and have accepted for-
eign personnel as a temporary solution to their 
manpower needs. 

U.S. health care development assistance to 
the region is today concentrated in Egypt. 
U.S. projects focus on delivery of medicine and 
health care at the community level rather than 
larger infrastructure projects. For example, 
hospital construction is not a U.S.-assisted 
priority area, mainly because the cost-effec-
tiveness of such ventures is considered to be 
low in view of Egypt's basic health needs. U.S. 
health assistance is apparently perceived as 
generally effective by both Egyptians and 
Americans. One of the reasons for this is co-
operation between the respective U.S. orga-
nization and MOH in choosing the projects to 
be sponsored. MOH also cosponsors each pro-
ject financially with at least 25 percent of the 
total cost. Another explanation is the high cal-
iber of U.S. staff employed and otherwise 
engaged in the projects. Projects often stand 
or fall depending on the ability and commit
ment of the local counterpart, and local partic
ipation has contributed to successful projects. 
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Nevertheless, policymakers may wish to fur
ther direct AID policies in order to meet vary
ing goals. One approach would be to expand 
commercial opportunities for U.S. firms through 
use of mixed credit and continuing procure
ment policies favoring U.S. firms. Another ap
proach would be to emphasize more strongly 
programs which promote technology transfers 
in specialized areas such as upgrading health 
manpower, establishing centers of medical re
search excellence, and improving servicing and 
maintenance of medical equipment. AID is 
now studying ways to improve its science and 
technology programs in Egypt, and this effort 
can be expected to sharpen the focus of S&T 
programs in the medical field. OTA's research 
indicates the important role played by non
governmental organizations such as Project 
HOPE; expanded government support for 
such programs could also be considered. 

Health care has been a foundation for U.S. 
assistance programs and will undoubtedly re
main a priority area for AID. As overall U.S. 
economic assistance to Egypt increases, one 
question will be whether to promote programs 
involving medical technology transfers (which 
require considerable personnel and compara
tively long time periods for completion), or 
rather to stress the expansion of commodity 
import and other programs supporting im
ports of medical equipment. OTA's research 
indicates that there is a clear need for special
ized programs designed to upgrade the quality 
of medical manpower throughout the region, 
and that aid programs serve to meet needs for 
medical services and training that would prob
ably not otherwise be filled independently by 
private U.S. firms. 
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CHAPTER 9 

Nuclear Technology Transfers
 

INTRODUCTION 

Nuclear technology transfers are different 
from the other technology transfers examined 
by OTA because some nuclear technologies 
can be used to supply the materials necessary 
to construct nuclear weapons. Since the 
1950's, when it first began to be developed for 
peaceful purposes, nuclear technology has be-
come the epitome of "dual use" technologies-
those that have both civilian and military ap-
plications. 

On the one hand, developing nations-par-
ticularly those not well endowed with oil and 

other natural energy resources-see in com- 
mercial nuclear power a way to meet their 
rapidly growing demand for electricity. In ad-
dition, many developing countries view nu-
clear research as a means to build their nation-
al technical and scientific infrastructures. On 
the other hand, because of their potential 
weapons applications, some nuclear technol-
ogy transfers raise critical military and foreign 
policy questions. Nuclear technology transfers 
to the Middle East, a region that has experi-
enced major wars and changes of regime, as 
well as growing oil revenues during the last 
decade, thus raise important technological, 
commercial, and strategic questions for coun- 
tries in the region. Nuclear technology trans-
fers to the Middle East are also of central im
portance to U.S. nuclear nonproliferation 
policies. 

In contrast to the other technology trans-
fer sectors examined in this report, commer-
cial nuclear power is currently at a very early
stage of development in the Middle East. Nev-

ertheless, decisions taken now about nuclear 
technology transfers can directly affect the 
political, military, and economic future of the 

region. There is today no commercial nuclear 
facility in operation in the region, but there

anumber of nuclear research facilities, and are a n"sensitive" 

a few nations have plans for commercial nu-


clear power development. The Islamic coun
tries of the Middle East' have widely differ
ing plans for nuclear technology. Before its 
revolution, Iran had ths most extensive plans 
for such development. In Egypt the rationale 
for commercial nuclear power is comparatively 
strong, and planning for a commercial pro
gram is under way. Saudi Arabia and Kuwait 
have not committed themselves to nuclear 
power. Libya ias c) Darly expressed an interest 
in nuclear weap applications, as well as nu
clear power. 

OTA's analysis indicates that no Islamic 
country in the region will be capable of acquir
ing a nuclear explosive device on a wholly in
digenous basis within this decade, and most 
would find it impossible to do so before the 
turn of the century. Egypt has the strongest 
technical infrastructure, but would not be able 
to produce nuclear weapons independently be
fore the late 1990's. With assistance from for
eign scientists and engineers and sup ?liers of 
critical items, however, these con traints 
posed by weak mdigneous technical iii,rastruc
tures could be reduced or eliminated, depend
ing on the extent and type of assistance. 

While it is unlikely that any of these nations 
will acquire large enrichment and reprocess

ing facilities that could supply very large, ded
icated weapons programs,2 smaller-scale nu

'This report deals with the countries of the Islamic Middle 

East. Because Israel has attained a much higher level of tech
nological development, it is not included as a major focus of 
study. However, Israel's nuclear capabilities are discussed in 
this chapter as necessary for an understanding of nuclear tech
nology transfers to the region. The term "Islamic countries" 
is used here simply to indicate that sizable proportions of the 
populations of these countries are Muslims, or followers of 
Islam. As discussed in ch. 3, there are many groups in these 
countries and the role of Islam in political, economic, and social 
affairs varies widely.

'Enrichment and reprocessing technologies are referred to as 
technologies because of their applicability to weap

ons programs. 
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clear technology transfers (involving research 
reactors and laboratory-scale sensitive facili-
ties) are expected to increase. These small-
scale sensitive facilities are required for peace-
ful research, but they can also be used (albeit
with difficulty) for production of nuclear weap-
ons materials. Therefore, the prospects for nu-clear weapons proliferation in the Middle East.will increase in the years ahead as these facil-
ities are introduced, as new supplier nations
not parties to the Nonproliferation Treaty
(NPT)enter the market, and as Middle East-
ern countries improve their technical capa-
bilities. 

During the next decade a number of Mid-die Eastern countries could begin operation ofcommercial power reactors. By themselves 
power reactors do not, pose a significant direct
proliferation risk.:' It is technically impossible
to use a light-water power reactor (LWR) or a Canadian Deuterium Reactor (CANDU) toproduce plutonium for a nuclear explosive
without acce:;s to enrichment in the case of
LIWRs, and to -processing for both. 

'The risk of a nation's using either fuel or spent fuel fron
such power reavtors in the production of nuclear weapons is
minimial when safeguards are effectively enforced, and nonex-

istent when no sensitive facilities (open or cldndestine are pres-
ent. Ilowever. it is technically possible to support anuclear weapons program significaim)y using a reprocessing facility tfmoderate size to reprocess spent fuel from the power reactor,In the case, of a safeguarded power reactor, spent fuel would 
have to be diverted t ciclandestine reprocessing facility or utilized in a reprocessing facility acquired for the ostensibhle 
pose of peaceful research, 

Despite the contribution that nuclear power
could make to meeting anticipated rapid
growth in the demand for electricity, a number of factors limit the attraction of nuclear 
power to many Middle Eastern nations. Theseinclude the high costs of nuclear plants, lim
ited interconnected grids and the availability
of hydrocarbon and other energy sources, including solar energy. Of all the Middle East
ern countries, Egypt has the most extensive 
current plans for commercial nuclear power
but will be able to acquire reactors only with
subsidized foreign financing. 

This chapter describes the constraints andopportunities for nuclear technology transfers 
to the Middle East, paying special attention 
to both commercial and military applications,
and identifies the implications for U.S. policy.
The issues discussed are of particular concern
because the spread of nuclear weapons in the
Middle East would not only threaten the national survival of Middle Eastern countries
but also substantially reduce the ability of the
United States to influence events there. 

In addition to the six nations of primary con
sideration in the report, this chapter deals peripherally with a number of other countries thatmust be considered in an analysis of nucleartechnology transfers to the Middle East. One 
goal is to identify major factors recipientsmust consider as they make choices about nuclear technology transfers; another is to clarify 

important for U.S. policies in the yearsahead. 

NUCLEAR FACILITIES IN
 
THE MIDDLE EAST


Developing countries account for only a mi-
nor part of commercial nuclear capacity world-
wide. At the end of 1980, there were 256 nu-clear power reactors operating around the 
world , w ith an installed cap acity of 136 giga-watts electric (C We), or about 7 percent of in-
stalled world electrical generation capacity,About 98 percent of this capacity was located
in the Organization for Economic Cooperation 

and Development (OECD) nations,' and the
Soviet Union and Eastern Europe.

For nuclear power or nuclear weapons, cert o f r onuclea loie s, ert a lt e chnicll tr ech n poer, el m 
terial, technically trained manpower, systems
for delivering either electricity or weapons,
-lC)-nations include the United States. Japan, Australia, 
New Zealand, and major West European nations. 



and political commitments are necessary. The 
requirements are different for commercial 
power production and weapons production, 
but some facil-ties can be used for both. The 
discussion that follows briefly identifies vari-
ous types of nuclear technologies that have 
been or may be transferred to Middle Easternnaticnis, and then evaluates their significance 
forboth com ercialuatespo eir nieapn e 
for both commercial power and weapons pro-

grains. 


NUCLEARCOMMERCIAL 
POWER REACTORS 

Commercial power facilities include a nurr. 
ber of reactor types currently in operation, 
such as LW~s, including pressurized water 

and boiling water types, and CANDU. Most 
of these reactors were developed for use in in-

ustrial nations aare cbut 
n comparatively large 


scale, or more than 600 MWe in capacity. 

dstal nomorethand 

Iran and Egypt: Countries With 

Current or Previous Nuclear 
Power Plans 

Most of the major countries in the region 
have at some point studied the feasibility of 
nuclear power for generation of electricity and 
desalination. Iran under the Shah developedthe most ambitious program for nuclear power
heveosmbtof any of the Middle Eastern 

development an yof thidh aern 
countries. rar's program, which came to a 
halt after the revolution, called for building 23 
reactors in 20 years to generate 23,000 mega-
watts of electricity (MWe) by 994.1 

Iran carried out negotiations with a num-
ber of suppliers during the 1970's, and the 
West German firm Kraftwerk Union begaa 
construction of two 1,300-MWe pressurized 
light-water reactors near Bushehr on the Per-
sian Gulf. When work stopped on these reac-
tors in late 1978 with the mass exit of German 
technicians during a nationwide Iranian labor 
strike, the two reactors were 75 percent and 

'Daniel lPoneman, Nuclear Power in the Developing World 
(London: Allen and Unwin, 1982): Bihan MossavarlRalmani, 
Energy Policy in Iran (New York: Pergamon Press, 1981), p. 
105. 
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65 percent complete. In the past year, some 
official Iranian spokesmen have indicated in
terest in a renewed nuclear program, but con
struction has not been resumed on the two 
reactors, although a feasibility study was 
under way in May 1984.6 

Egypt today has more extensive plans for 
commercial nuclear power development than 
any other Middle Eastern country under 
study. By 2000, its official plan is to have 8 
reactors in operation, with a total generation 

capacity of 8,000 MWe, amounting to 40 per
cent of its electricity. However, Egypt's nu
clear plans have been quite volatile over the 

years, with activity in the mid-1960's, followed 
by inactivity until 1973-76, followed by more 

delay. The Egyptian program is stimulated by 
sources and ainsufficient alternative power 

comparatively large nuclear manpower pool, 
owing primarily to financing problems,

construction has not begun on any of these 
reactors. Negotiations with France progressed 

to an advanced stage, and that nation signed 

preliminary agreements to supply two 950-

MWe turnkey reactors to be located at El 
Daba'a, northwest of Cairo. French spokesmen 
continue to state that final agreements are im
minent and that the reactors will go online in 
the early 1990's.7 

Egypt selected the Swiss firm Motor Colum
bus to work on an 18-month contract as the
consulting engineer for the first two reactors 
and to help prepare the tenders for the bids 
for the second two reactors. In early 1983 the 
Egyptian Government called for bids on four 
reactor units, and by the end of the year the 

French firm Framatome, the West German 

'Kraftwerk Union and the Atomic Energy Organization of 

Iran signed a contract under which Kraftwerk Union will carry 
out an inspection of the Bushehr site in order to determine the 
feasibility of completing one of the reactors; the same report 
claims that site maintenance has been good. See "Kraftwerk 
Inspects Nuclear Plant," Middle East Economic Digest. Dec. 

9, 1983, p. 12. See also "Official Comments on Iranian Nuclear 
Research," IranianNews Agency, Mar. 16, 1982. Kraftwerk 
Union spokesmen confirmed that 40 engineers were carrying 
out a feasibility study on site in May 1984. 

"'According to the Current Timetable, Egypt and France 
Should Come to Terms," Nucleonics Week, June 10, 1982, p. 
7; "In Brief," Middle East Economic Digest, vol. 26, No. 51, 
1982. 
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firm Kraftwerk Union, and U.S. firms West-
inghouse and Bechtel had submitted bids.8
Thus, negotiations continue with firms from
various nations for supply of reactors, but
Egypt has reached no firm agreements, and 
technical assessment of the bids continues. 

Middle Eastern Countries ConsideringNuclear Power 

A number of other Middle Eastern countries
have shown interest in developing commercial
nuclear power, but none of them is as far along
as Egypt. Libya has plans to acquire four nu-
clear reactors by 2000 and is negotiating withthe Soviet Union to purchase a 4 40-MWe reac-
tor from the Soviet export organization
A tomenergoexport.• 

The Syrian government has plans for two
to six reactors, but has done little to carry out
these plans. In 1981 the Minister of Electri-
city announced that feasibility studies had 
been initiated. The French firm Sofratome wasselected to carry out a feasibility study in the 
summer of 1982, but the study was delayed
through the end of that year. Discussion inSyria has focused on two power reactors, each
with a capacity of 660 MWe."' Iraq has ex-
pressed interest in a commercial nuclear pro-gram, and at the Second Arab Energy Con-
ference in 1982, it was forecast that Iraq will 
have an installed capacity of 1,400 MWe by2000. Negotiations with France for the purchase of a 900-MWe pressurized-water reac-

"See 'Eypt:Nuclear Bids In-Will Financing Follow?," Mid-
die East lconomic l)igest, Dec. 2, 1983. See also, Paul Taylor,

"U.S. and Japanee Groups link in 
 ',gyptian Nuclear PowerBid," "inancial rines, Sept. 1, 1983, p. 1; "Consultant's 
to Egypt Show Iuge Gap; 	

Bid 
FI),leads French Reactor Offer,' 

Nucleonics l'ek, vol. 23, No. 1, Jan. 28, 1982, p. 1.'Rlobin Miller, "Nuc!ear ]lower lahs Outlined,".,]anahirivahReview, No. 22, March 1982, p. 17. Se, also, ,James Everett Katzand Onkar S. Marwa, NuclearPowerin DevelopingCountries(Lexington. Mass.: 1). C. Ileath, 1982), p. 8. Press reports indi-cate that the Belgian firm Belgonucleaire may also participate
in the project. See "Libya-- Belgian Firm to Supply Plants,"Paris International Press Service, 1245 G MT, May 23, 1981,reported in "lBIS, May 23, 1984. 


"'Rob Laufer, "Syria Plans Nuclear Power Unit by 1991," 
 Nu-cloonics Week, vol. 22, No. 24, June 18, 1981, p. 1. 

tor were mentioned." More recently, it was
reported that the Iraqi nuclear energy orga
nization signed an agreement with the Soviet
firm Atomenergoeksport to carry out the first
phase of a study to choose a site for a nuclear 
power station." 

Algeria has made no firm commitment tonuclear power development, but government
planning organizations have considered nuclear power in medium- to long-term development
plans. In 1976, for example, a special decree 
was issued which called for establishment of
nuclear reactors as a stimulus to industrial de
velopment.'1 Similarly, Kuwait has no formal
plans for a nuclear power program, but a num
ber of feasibility studies have been carried out,
some regarding use of nuclear reactors in de
salination. More recently, the Kuwaiti Govern
ment discussed the possible purchase of four
CANDU reactors with Canadian officials in
1982, but these discussions were not con
tinued.' 

Thus, while Middle Eastern nations have
considered nuclear power programs, few have
carried these plans very far, and those that
have, have experienced delays-Iran's pro
gram came to a stalemate during the revolu
tion, and Egypt is still negotiating for the purchase of its first commercial reactor. It is
unlikely that any Middle Eastern nation will 

"Adnan Shihab-Eldin and Yusef Rashid, "Cooperative De
velopment of Nuclear Energy in the Arab World," paper presented at the Second Arab Energy Conference, Mar. 6-11, 1982,sponsored by the League of Arab States, the Arab Fund forEconomic and Social Development, Arab Industrial Development Organization, and Organization of Arab Petroleum Ex
porting Countries, pp. 10 and 20.2" "Contract with USSR to Study Nuclear Power Site,"JN071201 Baghdad INA in Arabic 1052 GMT 7 March 84, re
ported in FillS, Daily Report: Middle East and Africa, Mar.7, 1984, vol. v., No. 046, annex"See Adnan Mustafa, "NuclearNo. 016.Fuel Resources in the ArabWorld," paper presented at Second Arab Energy Conference,ibid.; see also "Interministerial Committee Set Up to DefineNuclear Energy Policy," ElMoudjahid(Algerie),Nov. 1, 1980, 

p. 	5. 
"Canadian officials reported that they would not sell the reactors unless Kuwait became a party to the NPT. See "Offer toSell Reactors Denied," CanadianRadio, in FBIS Jan. 28, 1982.

Kuwait has signed but not ratified the NPT. 



have an operating commercial reactor before 
the mid-1990's. 

RESEARCH REACTORS 

A second type of nuclear facility currently 
in operation in the Middle East, the research 
reactor, is used in conjunction with nuclear re-
search at several training centers in the Mid-
dle East. Research reactors provide a source 
of neutrons and/or gamma radiation for phys-
ics, biology, chemistry, and metallurgy re-
search; for investigation of the effects of ra-
diation on many types of materials; and for 
production of isotopes used in medicine, indus-
try, agriculture, and training and teaching. 
There are more than 350 research reactors 
worldwide. 

Israel was the first Middle Eastern country 
to build a research reactor; in 1960 it com-
pleted a 5-MWt'5 IRR-1 research reactor using 
highly enriched uranium (HEU) and a few 
years later, a 26-MWt research reactor at6Dimona. '

Egypt is the Islamic nation with the oldest 
research reactor in the Middle East. Built with 
Soviet assistance in the early 1960's, Egypt's 
2-MWt research reactor using 10 percent en-
riched uranium is located at the Inchass Nu-
clear Research Center. It has been operated
since 1972 by Egyptians without foreign assist-
ance. In addition, West Germany has agreed 
to sell Egypt a 1-MWt research reactor.' 7 

Iraq has constructed the largest number of 
research reactors. One is a small pool-type re-
search reactor supplied by the Soviets, which 
was upgraded to 5 MWt in 1978 and is located 
at the Tuwaitha Nuclear Research Center. 
This IRT-2000 reactor is suitable for small-

'1 MWt would produce approximately 0.3 Mwe. Unless other-
wise noted, MW indicates megawatts (electric). Thermal meg-
awatts (MWt) is used to refer to capacity of reactors not used 
for production of electricity. 

"No UJ.S. observers have inspected the Diimona facility since 
1969. and Israel says that it has no nuclear weapons. IHowever, 
informed opinion is that Israel does have nuclear weapons ca-
lability. Some claim that the Diniona reactor was upgraded
to 70 MWt capacity in the 1970's. See George I. Quester, "Nu-
clear Weapons and Israel," The Middle East Journal,voi. 37, 
No. -1,autumn 1983, p. 5-48. 

""German Minister Seeks Trade Increase," Middle East Eco-
nornic )igest, vol. 26, No. 13, 1982. 
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scale medical and civilian research applica
tions and can be fueled with uranium of vari
ous enrichments. Two other research reactors 
were supplied by the French in the 1970's. Isis 
(or Tamuz 2) is a small 800-kilowatt critical
assembly, which has a negligible annual fuel 
utilization. Osirak, as the French called it, or 
Tamuz 1 was a research reactor before it was 
destroyed by Israel in 1981. According to the 
IAEA, this reactor had a capacity of 40 MWt. 
Iraq has discussed rebuilding the reactor with 
the French, but this has not occurred. Among 
the points of controversy was the suggestion 
that medium-enriched uranium (MEU) fuel be 
used in a rebuilt reactor, which was opposed 
by Iraq."' 

It is not clear whether Iran's 5-MWt reac
tor provided by the United States in the 
1960's and located at the Teheran University 
Nuclear Center is still in operation.' 9 Finally, 
Libya has a 10-MWt Soviet-built (WWR-C) re
search reactor fueled by 80 percent enriched 
uranium. 0 

A number of nations have plans for or are 
considering building research reactors. Alge
ria, for example, has a nuclear research insti
tute and has carried out some discussions with 
the U.S. firm General Atomics concerning con
struction of a research reactor, but no pur
chase has been announced.2' Morocco has pur
chased a 100-kilowatt TRIGA Mark I research 
reactor from General Atomics, but the facil
ity has not yet been constructed.2 2 Saudi Ara

"See "France, Iraq Unveil Secret Nuclear Accord," Energy 
Daily,June 19, 1981; "Mideast Nuclear," Reuters Report, Mar.19, 1982. The U.S. Department of Energy cited a 70 MWt ca
pacity, but the French said that the reactor had a 40 MWt ca
pacity. Due to limitations of the heat rejection system, the -eac
tor would have been operated at 40 MWt, according to theIAEA. See IAEA, Background Briefing Paper, "Safeguards 
and the Iraq Nuclear Centre," December 1981. 

'Zivia A. Wurtele, Gergory S. Jones, Beverly C. Rowen, and 
Marcy Agmon, Nuclear ProliferationProspectsfor the Middle 
East and South Asia (Marina del Rey: Pan Heuristics, 1981), 
p. 	A-18. 

2""'Development of Nuclear Capability Reviewed," The Arab 
World Weekly (Jan. 24, 1981), reprinted in JPRS Nuclear De
velopment and Proliferation Worldwide Report #84, Mar. 3,
1981. 

'"'Algeria To Go Nuclear," 8 Days, Feb. 28, 1981, pp. 46-47. 
""Extraction of Uranium from Arab Phosphate: The Arab 

World Decides to Turn to the Nuclear Alternative," AlDuster 
ll,ondon), No. 231, Apr. 26, 1982. 
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bia has plans to build a nuclear research cen-
ter, but no research reactor has yet been built,
although feasiblity studies have been carried 
out.2 In Kuwait, similarly, discussions about 
research reactors have been pursued, but those 
organizations interested in purchasing one 
have not appropriated funding for fiscal year
1984 to proceed. Likewise, Syria and Tunisia 
have also considered research reactors, but inneither case have negotiations been finalized. 

ENRICHMENT AND 
REPROCESSING FACILITIES 

No Middle Eastern nation currently hassuch facilities on a comipiercial scale, nor is it
likely that any of these nations will have com-
mercial-scale enrichment and reprocessing facilities in this century. However, a number of 
countries are reported to have small-scale re-procssig fciltie.
(hereishowver noau-
processing facilities. (There is, however, no au-
",oritativesource identifying all small reproc-

essing facilities worldwide.) 

Only a few Middle Eastern nations are re-
ported to have small-scale reprocessing facil-
ities in operation. At the Inshass Center,
Egypt has a small complex of hot cells which 
were supplied by the French. Iraq contracted 
with the Italian firm SNIA in 1976 for a radi-
ocheiristry laboratory. Construction on the fa-
cility was completed in 1978. The lab consisted 
of a hot cell complex. Such hot cells are used 

haveto m anipulatemany potential peacefulsubstances
radioactive anduses, but also 
coulde y postenti alpequantitises talsof
could be used to separate small quantities of
plutonium from dissolved uranium in the 

Italy also reportedly agreed to provide Iraq
with four additional labs designed to give theIrais"masteryofthe
fuer ad aein thewordIraqis "mastery of the fuel cycle, words 

Iletween 1976 and 1982 General Atomnics:aittemnpted to per-
suadl, King Saud University to purchase a smell Triga Mark I 
reactor, but was unsuccvssful. The Saudis signed a memoran-
dum of understanding with Great Britain in late 1981 to facili-
tate nuclear research and training. The physics department at
the University of Petroleum and Minerals has ordered a 14-MeV 
neutron generator, and has plans for a linear accele, ttor. The 
University of Riyadh is acquiring a 2.5-MeV Van de Graf gen-
erator for its physics department. Thus, the Saud:s are initiating 
a low-level research program. 

of Dr. Umberto Colombo, head of the firm 
CNEN. These labs are said to have included 
a fuel fabrication lab, a chemical engineering
lab, and a radioisotope lab. The exact status 
of these projects is not clear.24 

The only other laboratory-scale sensitive re
search reported in the Middle East are efforts
in :sraei and prerevolutionary Iran. Iran ac
i re d per en ol a r r an t technoquired experimental laser enrichment technology in late 1978 from a U.S. firm. The fate of

this equipment is unknown. Observers believethat separation facilities in the form of hot 
cells exist at two Israeli reactor facilities." 

PATHS TO NUCLEAR 
WEAPONS
 

A number of Middle Eastern nations do pos
sensitivesess researchfacilities, and a laboratory-scalereactors andfew have plans for
nuclear power programs. A key question is
whether these facilities now in place, or those 
planned, could result in proliferation of nuclear 
weapons in the Middle East. The term "pro
liferation " is used here to refer not only to the 
manufacture or acquisition of nuclear weap
ons by nations that do not now possess them,
but also to programs that prepare for the con
struction or testing of a weapon and that 
would allow nations to produce a nuclear de
vice in a very short period of time.2" 

Israel, for example, is generally credited 
israe cap ai l e, en e r ap with the capability totoproduceg nuclear weap-e 

ons in a very short period of time. Just as commercial nuclear power development promisesto enhance the electricity-generating capacity
of Middle Eastern nations, nuclear weapons 

"For the most detailed published account, see Richard Wilson,"A Visit to the Bombed Nuclear Reactor at Tuwaitha, Iraq,"Nature,vol. 302, Mar. 31, 1983, pp. 373-376. The report is based 
on observations made onsite in early 1983. More recent reports
of onsite conditions are not a.-lable. According to informaticn provided by Dr. Wilson in -ly 1984, about 30 scientists 
and 100 others (non-military), as well as 100 soldiers are onsite 
at Tuwaitha; French and Italian technicians are not present." loger F. Pajak, Nuclear Proliferationin the Middle East 
(Washington, D.C.: National Defense University, 1982), p. 38. 

"'This definition, and amore detailed explanation of the weap
ons applications of various nuclear technologies, can be found 
in NuclearProliferationand Safeguards(Washington, D.C.: U.S.
Congress, Office of Technology As3essment, OTA-E-48, 1977)
and appendix vol. 11. 

http:clear.24


proliferation would have significant implica-
tions for the balance of power in the region, 
including not only tension between Israel and 
its Arab neighbors but also rivalries among 
Islamic states, and for the strategic interests 
of the superpowers. 

Commercial power reactors cannot, by them-
selves, be used to manufacture nuclear weap-
ons. To make nuclear weapons, plutonium or 
highly enriched uranium is needed. Low-en-
riched uranium is used as fuel for light-water 
nuclear power reactors. Such fuel would have 
to be "enriched" in an enrichment plant to 
boost the concentration of uranium 235 to the 
level required for weapons production. OTA's 
study, NuclearProliferationandSafeguards, 
stated that "it is impossible, not merely im-
practical, to use light-water reactor or 
CANDU reactor uranium fuel in a nuclear fis-
sio- explosive without an expensive and tech-
nologically advanced enrichment facility.""2 

in-
Another method of producing weaponsd

volves plutonium. Plutonium is produced 

when uranium atoms in reactor fuel are bom-
barded by neutrons during the norial opera

tion of a nuclear reactor. Such plutonium, how-
ever, must be separated from used ("spent") 

fuel through a process called reprocessing. 
Therefore, in addition to a light-water reactor, 

either an enrichment facility or a reprocessing 
facility would be required to produce suitable 
uranium or plutonium for weapons production. 

All of the nations that now have nuclear
eapotonshaveobtainethtnowthro hn ed-

weapons have obtained them through "dedi-
cated" programs devoted to military purposes, 
but there is at least a conceptual possibility 
that a country might use commercial nuclear 
facilities, specifically reactors, in conjunction 
with an enrichment or recprocessing facility,
to acquire or produce weapons materials-piu-

tonium andlor highly enriched uranium. Diver-
sionplants)fommeals o ercl freao s roudcuc-tiontion from a commercial reactor could occur 

through evasion of safeguards or through use 
of unsafeguarded facilities, 

•'or analysis of diversion potential from light-water reac-
tor and other nuclear power systems, see Nuclear Proliferation 
and Safeguards, op. cit., pp. 23, 154-189. 
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Because light-water reactors require consid
erable time for removing "spent" fuel assem
blies and replacing them with new fuel assem
blies, it is unlikely that spent fuel could be 
diverted to a reprocessing plant for weapons 
use without considerable economic and power 
penalties, except at a normal discharge and 
loading operation or from the spent fuel stor
age pool. This would make clandestine evasion 
of safeguards difficult. 

Use of commercial reactors without associ
ated enrichment or reprocessing facilities con
stitutes at best a very indirect path to nuclear 
weapons production from the standpoint of 
the manpower involved as well. There is a lim
ited overlap between personnel requirements 
for a commercial nuclear program and a nu
clear weapons program. About a quarter of the 
personnel normally involved in operating a 
commercial reactor require specialized nuclear 
training. A weapons program would also re
quire personnel with specialized training, some 
of it in different areas. Therefore, some per
sonnel workingin acommercialprogram could 

wor gonnea os p rogram could 

many were retrained) along with personnel
possessing specialized skills in areas such as
nuclear engineering, physics, and the handling 
of high (nonnuclear)e2o 

In Egypt, the Middle Eastern nation most 
likely to acquire a new commercial power plant 
in the next decade, policymakers have indi

cated their preference for turnkey plants. With 
a turnkey contract, indigenous personnel are
gradually trained either in thc host country 
or abroad, and the contractor may also be re
sponsible for operations. Thus, the turnkey ap
proach implies a delay in development of in
digenous capabilities. For a nation that wants 
to keep its nuclear weapons option open, com
mercial power plants (particularly turrnkey 

lants r n t priferto ie 
raise no direct proliferation considera

tions. Indirectly and over a long time, how

"The total number of personnel required to operate a nuclear 
plant in the United States is 600 to 800, including both onsite 

and offsite personnel. See Glenn A. Whan and Robert L. Long,
"Nuclear Power: Manpower and Training Requirements," pa
per presented at the Workshop on Nuclear-Electric Power in 
the Asia-Pacific Region, Honolulu, Hawaii, Jan. 24, 1983. 
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ever, such facilities could contribute to the cre-ation and maintenance of a technical
infrastructure that would be useful if the na-
tion later decided to develop nuclear weapons. 

In contrast to commercial power reactors,
which do not pose proliferation risks by them-
selves, are small-scale sensitive facilities which 
can be used in conjunction with research or power reactors to extract small quantities ofweapons materials if facilities are unsafe-guarded or safeguards are evaded u 

During the next decade, it is quite likely that 
more research reactors will be supplied to con-
tribute to the creation of a local science and 
technology infrastructure in developing countries. liowever, research reactors can also be
used, at least theoretically,owad as components ofprogams rieted wepon prouc-
programs oriented toward weapons produc-tion. The critical considerations are: 1)the sizeof the reactor, wi2) th ose over 10 MWt of par-ricul , concern; 2) the use of very highly en-riched uraniun as a fuel; 3) the presence of re-processing technology; 4) the strength of 
safeguards to monitor and spentfuel fuel
stockpiled within the country; and 5)the oper-ation of such reactors. 

One concern is that HEU could be diverted
and used in weapons production, although thiswould eniail considerable effort to obtain suf-
ficient quantities. Most safeguarded research 
reactors fueled by 14EU contain less than 25
kg of U"'5 in inventory. During 1981, the In-
ternational A tomic Energy Agency (IA EA )conducted inspections at 176 research reactors 

cndciteicanasembtins, at 1w 
 ch atcorsand critical assemblies, of which about 43 con-
tained more
(SQ)." of than one significant quantityhighly enriched uranium plu-or 

tonium. ..
...niu 

"The discussion on research reactors draws fron the workof Marvin M. Miller and Carol Ann Eherhard, "The Potential
for Upgrading Safeguards Procedures 
at Research Reactors

Fueled with IHighly Enriched Uranium," for the U.S. Arms Con-

trol and I)isarmament Agency, contract No. AC2NCi0,4, Nov
ember 1982. 

"'One SQ  25 kg of U"'. Most of the proliferation concernregarding civlian applications has been with the use of veryhighly enriched uranium WIEU) containing 93 percent U11used in research reactors. Smaller quantities of about 5 kg U"' 
or between 

and 
2 
Eberhard. 

and 8 kg 1Pu art also of proliferation concern. SeeMiller '"'The Potential for Upgrading Proce-
dures,'' op. cit. 

Another concern is that more powerful research reactors might be modified to produce
plutonium through irradiation of uranium 
targets in the core or the use of a uranium 
blanket arou-d the core. 3' Small, but signifi
cant, quantities of plutonium could be pro
duced in reactors with a capacity of more than
10 MWt. (If such a reactor were fueled with 
HEU, the uranium inventory would probablybe of more proliferation concern than wouldpotential plutonium production.) IAEA inspections would detect activity involving mod

ifications in safeguarded facilites, but some
plutonium could at least theoretically be pro
duced between inspections. 

In the event that quantities of plutonium
could be produced through such means, abilityto produce nuclear weapons would depend on 

the presence of a reprocessing facility. Hotcells, such as those in the small radiochemistry
lab provided by the Italians to Iraq, are generally limited to gram-scale reprocessingtherefore limiting the amount of plutoniumthat could be produced annually to several kil
th at moste 
ograms, at most. 

Research reactors larger than 10 MWt and 
fueled by very highly enriched uranium
(VHEU) thus raise proliferation concerns.These include reactors constructed in the 
1960's to the late 1970's. More recently, the
tiated efforts to encourage the use of low en
riched uranium (LEU) in order to reduce the 

p i ualr num e pon r o r thepotential for nuclear weapons proliferation
from diversion of HEU fuel. There have beenfew U.S. research reactor exports in recent 
years; the United States exercises restraints
 
over research reactors abroad through decisions about supply of enriched uranium fuel.
 
Libya is the only Islamic nation with 
a research reactor having a capacity of 10 MWt.3
 

Di-
The Israeli 26-thermal megawatt (MWt) Di

. . . 
"See Hans Gruemm, "Safeguards and Tarnuz: Setting theRecord Straight," IAEA Bulletin, vol. 23, No. 4, December 

1981. 
"Richard Wilson confirmed in August 1984 that the Soviet

WWR-C reactor at 'uwaitha, Iraq, has a 5-MWt capacity. 



mona reactor is estimated to be capable of pro-
ducing 8 kilograms of plutonium (kg Pu) an-
nually. 

For nations wishing to produce weapons 
covertly, it is at least possible for research 
reactors to provide an avenue, albeit one much 
less convenient than acquisition of large-scale 
sensitive facilities. However, diverting enough 
HEU or plutonium from these small reactors 
to support a weapons program (especially one 
geared to the production of more than one ex-
perimental device) would take some time; dur-
ing that time, a strong safeguards program 
would probably detect diversion, or at least 
suspicious circumstances. 

The nuclear technologies raising greatest 
are enrich-in terms of proliferationconcern 

ment and reprocessing technologies. Because 

Iraq has purchased laboratory-scale reprocess-
ing equipment, concerns arose about whether 
or not that country was attempting to produce 
nuclear weapons, a subject which will be dis-
cussed in more detail in the section that fol-
lows. Sensitive facilities raise proliferation con-
cerns because they could be used in a weapons 
program if safeguards were inadequate or cir-
cumvented. Requiring only a modest sum of 
money and a modest construction effort in 
comparison to large-scale facilities, smaller-
scale reprocessing facilities could be used to 
produce clandestinely the material for a small 
number of bomiis annually if the spent fuel 
were available. Although time-consuming, 
such an operation is not technically difficult. 

Construction of either unsafeguarded enrich-
ment or reprocessing facilities would consti-
tute a violation of the Nuclear Nonprolifera-
tion Treaty (NPT), which all Middle Eastern 
nations except Algeria, Israel, Oman, Qatar, 
Saudi Arabia, and the United Arab Emirates 
(UAE) have ratified or signed. Dedicated 
weapons programs could potentially use some 
safeguarded facilities: e.g., in theory low-en-
riched uranium could be diverted from a safe-
guarded reactor and boosted in a dedicated en-
richment plant. However, this would be a time-

"Miller and Eherhard, op. cit., p. 21. 
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consuming and difficult process if safeguards 
were in place. 

As OTA's study of Nuclear Proliferation 

and Safeguardsoutlined, the path to weapons 
production most accessible to developing 
countries with modest technical insfrastruc
ture is one involving construction of a 25-MWt 
plutonium production reactor (which would 
produce enough plutonium for one or two ex
plosives per year) and a small reprocessing 
plant. The two facilities together would require 
10 to 20 professional engineers for operation. 
The reprocessing plant requires more exper
tise in remote control, the handling of very ra
dioactive materials, and chemical engineering 
procedures, but the equipment and suppliesneeded are generally available on world mar
kets. 4 

A more demanding route would be the use 
of centrifuge enrichment facilities. In either 
case, the facilities would have to be con
structed and operated without detection. Five 
years is the estimated time between the point 
when a nation begins discussion of a dedicated 
route and the point when the weapons mate
rial could be in hand. In addition to these two 
dedicated routes, the next decade could see 
progress in advanced isotope separation tech
nologies such as laser isotope separation, 
which could greatly accentuate proliferation 
problems. 
Itmust be emphasized that in the Middle 

East, where manpower is a major constraint 
on transfer of advanced technologies, it would 

be difficult to assemble a team with the appro
priate specialized skills. Even in newly indus
trializing countries, such as India, with much 
larger pools of scientific and engineering man
power, construction of reactors has required 
more skilled workers thar, are needed in indus
trial countries. A small national program de
signed to produce weapons clandestinely with
out testing would require a core group of more 
than a dozen well-trained and very competent 
people experienced in many fields of science 
and engineering, and access to open technical 
literature. 

"See Nuclear Proliferationand Safeguards,op. cit., pp. 174-79. 
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In addition, a staff of technicians, diverse
laboratory facilities, a field-test facility forhandling experiments with large-scale (nonnu-
clear) explosives, and financial and organiza-
tional resources to purchase or fabricate itemsrequired for the assembly mechanism wouldbe needed."' Any one ef these components
might be easy to acquire, but Middle Eastern
countries face strong obstacles to assembling
the entire package of skills needed and to re-
training personnel over a long period of time.
More important than the sophistication of the 
facilities is the competence of the individualsfcivovesis the pogampetec ohe i 
 dusa
involved in the program. Manpower is thus acritical constraint to nuclear technology trans-fer in the Islamic Middle East. 

A final route to nuclear weapons is theft orpurchase of nuclea- material or weapons on theblack market. This would eliminate the need 
for the expensive and demanding technologies
described above. Libya has reportedly attempted to purchase not, only sensitive nucleartechnologies (reprocessing and enrichment) 
tchols (nuepromb.ess hingan er ent)but also a nuclear bomb."'While there is noevidence that such a black market now exists, 

one may develop if second-tier suppliers enterthe market to sell unsafeguarded facilities and!if plutonium recycle becomes more extensive. 
man~ingrout
tonucear 
 nsa
The black market is the leasteaptechnically de-manding route to nuclear xveapons. 


This discussion indicates an 
ascending or-
der of proliferation problems, with commercialreactors at the bottom and sensitive facilities 
achtors at the bottom nd esiteofaweritea
at the top of che list. In the case of power reac-
tors, the commercial applications are mostpa-


portant for these Middle Eastern nations, par-ticularly where the recipient possesses none 

of the m ore sophisticated reprocessing or en-
richment equipment. For commercial power-

plants, particularly those built through turn-

key contracts, there is no direct proliferationrisk if reprocessing and enrichment facilities 

are not present. 


The most worrisome path to aweapons ca-
pability would be one that involves acquisition
of small-scale fuel cycle facilities that could berationalized, more or less reasonably, as logical 

Steven J. Iosen, Nuclear roliferationand thu, N mar-NuclearCountris.(Cambridge, Mass.: tBallinger, 1975), p. 178. 

components of an orderly long-term effort todevelop a broad capability for using nuclear power. Such facilities, designed with greatflexibility of operation in mind, may be capa
ble of producing materials adequate for one toa few weapons per year. However, it must beemphasized that such facilities would have tooperate over considerable periods of time ,:.ndescape safeguards in order to be used for weap
ons production. 

If a nation were to succeed in this covert 
weapons production path, it might produce afew small-scale, untested nuclear weapons.Some observers believe that in the Islamic
Middle East a number of nations--IraqLic
MideEs 
 ubro ain-Ia,
ya, Egypt, Syria, and Iran3

Lib
1-might by theturn of the century be in a position to develop

such "small nuclear forces" (comprising 5 to10 deliverable and militarily serviceable fission 
bombs or warheads). 

If present nuclear supplier policies remainin force and are accepted by new suppliers, the 
Islamic nations of the Middle East will not beable by themselves to produce weapons forany yeseunless they abrogate or violate 
many year s, n ts. In tat e opr 
safeguarding agreements. In that case, production of weapcns would be difficult, and because the separation of plutonium required for

single weapon would take many months (depending on the type of reprocessing facility), 
detection of the program would be probable. 

However, if new suppliers enter the market 
who are willing to provide sensitive facilitiesand assistance, and if recipients abrogate safeguards, the possibility of nuclear weapons pro
liferation would increase dramatically. Table
84 outlines the nuclear proliferation implica
i n ofp l c e of s pi r a d r cp e t c utions of policies of supplier and recipient coun- 

tries, in their current form and under theoret
;al modifications. 

The section that follows explores the plans
of these and other Middle Eastern countries 
for nuclear power development. The technical 
capabilities of these nations to utilize nuclear

technologies are 
 evaluated in the light ofstated policy toward commercial power devel
opment and toward weapons programs. 

"Center for Strategic and International Studies, Proliferation of Small Nuclear Forces (Washington: CSIS, 1983), p. i. 
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Table 84.-Implications of Technologly Transfer Policies for Proliferation of Nuclear Weapons 

Supplier policies 	 Implications for weapons programsRecipient policies 
No changes in policy; no new suppliers 1. 	Recipients could obtain reactors but no 

capability for obtaining plutonium or HEU, 
except through facilities of an undeclared 
or clandestine nature (although abrogation 
of safeguards would allow for Pu path). 
Weapons capability would be limited: 
several years for a single weapon 

2. Could obtain everything necessary for a
Acceptance of full-scope 	 Suppliers, possibly new ones, willing to 

provide sensitive facilities (as well as 	 fairly large-scale weapons program, but
safeguards (party to NPT 

weapons could be obtained only after or equivalent) 	 reactors), with, however, insistence on 
abrogation or violation of safeguardingsafeguards on facilities they provide 
agreements 

Suppliers, possibly new ones, willing to 3. Same as 2, above 
provide anything without safeguards ________ 

No change in policy; no new suppliers 4. Same as 1 

5. Same as 2Acceptance of safeguards Suppliers willing to provide sensitive 
only as required by facilities (as well as reactors), with 
individual suppliers insistence on safeguards at least on 

facilities they provide 
6. Recipients could acquire essentiallySuppliers willing to provide anything 

without safeguards unlimited weapons potential 
No changes in policy; no new suppliers 7. Weapons capability for recipients 

confined to currently existing facilities. 
Recipient might not be able to obtain 
additional shipments of HEU; therefore, 
proliferation potential remote 

Suppliers willing to provide sensitive 8. Same as 7, aboveUnwilling to accept 
safeguards on anything 	 facilities (as well .as reactors), with 

insistence on safeguards on at least 
facilities they provide 
Suppliers willing to provide anything 9. Same as 6 above 

SOURCE Office of Technology Assessment 

PERSPECTIVES OF RECIPIENT COUNTRIES
 
ON NUCLEAR TECHNOLOGY TRANSFERS
 

A number of economic, political, and man- have apparently invested considerable re

power-related considerations restrict the abil- sources in attempting to keep a nuclear weap

ity of Middle Eastern nations to develop nu- ons option open. 
clear power and pursue a nuclear weapons 
option. Despite the growing awareness of the This section explores the various types of 

problems associated with nuclear power-in- constraints on nuclear technology acquisition 

cluding waste management, potential for ac- in the Middle East, with reference to specific 

cidents, and economic costs-some developing countries and programs. One important theme 

nations see nuclear power as essential for their is that the manpower required for indigenous 

economic development. Likewise, despite the technology development is a significant con

potentially destabilizing effects of nuclear straint for all of these nations. Also, the 

weapons acquisition, some developing nations volatility and early stage of nuclear programs 
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in the Middle East reflect an absence in mostof these countries of the political agreementand leadership needed to support a large-scalenuclear program, 

CONSIDERATIONS 

In deciding whether to promote commercialnuclear power, developing nations face signif-icant constraints related to the following re-quirements: financing, validity of projectedenergy demand, electricity grid size, politicalagreement concerning the appropriateness ofnuclear power in view of overall developmentstrategies, and competing requirements forresources. OTA's analysis leads to the conclu-sion that, despite the potential which nuclear power holds for meeting anticipated rapidgrowth in electricity demand, only a few de-
veloping Middle Eastern nations are likely tohave operating power reactors within tl, cen-tury. Egypt, the Middle Eastern nation withthe most extensive program for nuclear powerdevelopment, is likely to obtain nuclear reac-tors only with subsidized financing. 

Financial Requirements 

In developing countries, where financial re-sources are scarce and demand for central pow-er station electricity comparatively small, coal,oil, and hydropower have commonly been usedto meet electrical demand. For Middle East-
em nations, particularly those with abundant
hydrocarbon resources, the rationale for com-
mercial nuclear power is far from clear. Herein
lies the central question: What changes in the
incentives and disincentives for nuclear power
which heretofore weighed against nuclear pow-
er in the Middle East might "tip the logic" in 


t fMarwah
its favor?
Cost 'and financing terms for the purchase
of nuclear reactors severely constrain the abil-ity of many developing nations to acquire reac-
tors. While costs of reactors vary, dependingon a variety of factors such as reactor types,safety standards, and construction delays, al,000-MWe reactor costs a minimum of about$1 billion in industrial countries, and could run 

double or triple that amount elsewhere. I .Jkuding indirect costs (interest, manpower training, administration), a 600-MWe reactor alonehas been estimated at $1.5-$2 billion (in 1981 
dollars) for developing nations.SFinancial constraints have been particularlysalient for Egypt. Despite Egypt's signed let
ter of intent to buy a 626-MWe pressurizedwater reactor from Westinghouse in 1976, financing of $1.2 billion in loans was never resolved and the sale was never completed.1 In1981, Egypt set up a alternative energy fundwhereby oil revenues were to have been setaside at the rate of $500 million annually. Asof December 1983, Egyptian Government officials stated that $800 million had been deposited it,this fund,4" and that another $300 million would be added in 1984. Financing continues to be a major factor influencing Egypt's

nuclear power plans.
The reluctance of the U.S. Export-ImportBank to grant loans and congressional opposition to loans to finance U.S. nuclear reactorexports has been a continuing issue in negotiations carried out by U.S. firms." Similarly,

financing has been the sticking point in Egyptian negotiations with the French for two 950-
MWe pressurized-water reactors valued at $2billion. Egypt announced plans to finance 20percent of the project itself and sought financing for 80 percent of the project at 8 percentinterest rates. For the last 2 years, the pro

'"InTaiwan, where labor costs are very low and skilled manpower exists, two 950-MWe reactors were built at a total cost
of $1.7
hearings and very limited backfitting, conditions not present 
billion in 1983. This low cost reflects the lack of public

in the United States. See "Nuclear Costs," EngineeringNews-

Record, May 26, 1983, pp. 27-28. See Ian Smart, "The Consid
eration of Nuclear Power," in James Everett Katz and Onkar

(Marwah) NuclearPowerinDeveloping Countries:An
Analysis of Decision Making lLexington,
Books, 1982), p.28. Mass.: LexingtonfSee U.S Department of Energy, JointEgypt-United StatesReport on Egypt- UnitedStates CooperativeEnergy Assessment,5 vols. (Washington, D.C.: U.S. Government Printing Of
fice, 1979)."See "Seminar Discusses Nuclear Safety," London AI-SharqAl-Awsat in Arabic, No%. 24, 1983, p. 7 reported in JPRS TWD84-002; see also Charles Richards, "Four Bids Expected forEgypt N-Plant," FinancialTimes, Nov. 24,

""Egypt Seeking Direct U.S. Aid for Nuclear1983. 
chase," Plant Pur-Nucleonics Week, vol. 21, Feb. 14, 1980, p. 2. 



jected date for beginning construction of the 
two reactors has been continually postponed. 

For a country like Egypt, which has limited 

oil resources, a rising demand for food imports, 

and growing government expenditures, the 

viability of it,nuclear program has been
s 

strongly affected by financing problems. With 

declining oil prices, remittances from Egyp-

tian workers abroad initially fell, as did incomv 

from the Suez Canal. Egypt's current account 

deficit increased from $820 million in fiscal 

year 1979-80 to $1,406 million in fiscal year 

1982-83.4
 

The nation's changed financial position is il-
lustrated by its modified requests for exter-
nal financing of nuclear reactor construction: 
In 1980, Egypt was negotiating to finance 50 
percent of the reactor project at 8 percent in-
terest; in 1982, 80 percent financing was re-
quested at the same interest rate. Meanwhile, 
contributions to the alternative energy fund 
fell from the $500 million per annum an-
nounced in 1981 to $150 million in 1982. 43 All 
of these factors suggest that unless Egypt is 
offered a nuclear reactor at highly subsidized 
rates, its current nuclear plans are unlikely to 
come to fruition. 

The history of Iran's nuclear program illus-
trates that even in oil-rich developing nations, 
political difficulties may arise from excessive 
costs accompanying a rapidly developing nu-
clear program. In 1975, the Canadian consult-
ing firm Monenco (Montreal Engineering Co. 
Ltd.) estimated nuclear construction costs in 
Iran at $690 per kilowatt installed capacity. 
At the time, this estimate made nuclear power 
appear very attractive; cost estimates com-
pared favorably with an average $700 to 
$1,000 per kilowatt for developed countries, 
However, the installed costs approached 
$3,000 per kilowatt, as construction neared 


'21r. 1982, Egypt's financial situation improved somewhat as 
earnings from the Suez Canal and remittances increased. See 
Middle EastEconomicDigest, Egypt Special Report, July 1983, 
p. 9. See also "Egypt's Economy on the Right Track?" Middle 
East Economic Digest, Der. 2, 1983, p. 11. 

""InBrief," Middle East Economic Digest, vol. 26, No. 45, 
1982. By early 1984, it was estimated that a total of $700 mil- 
lion to $900 million had been set aside under the fund. 
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ompletion before termination of construction 
following the revolution."" 

The cost discrepancies were due largely to 
inflation, cost overruns, large infrastructure 
expenditures for associated road and port con
struction, the system of commissions paid to 
royal family members, and the government's 
mismanagement of the bidding process. Cri
tics charged that Iran's hasty drive to develop 
nuclear power met with such difficulties be
cause, among other factors, decisionmakers 
lacked sufficient technical expertise. 

Determinants of Electricity Demand 

In addition to costs and financing terms, ex
pectations about future demand for electricity 
are key considerations for planners in devel
oping nations. The demand for energy, and 
specifically for electricity, is determined by a 
variety of factors, including population 
growth, economic growth, energy intensity of 
economic growth, energy prices, and techno
logical change. 
Population growth is a major factor affect-

Population growth is aemajorifactret 

Based on current trends, population growth
in all the Middle Eastern countries will remain 

high, at least until the end of the century. 
While population growth may eventually de
cline under the impact of urbanization, in
creases in education, income levels and stand
ards of living will tend to lower mortality 
rates. Population growth in all of these nations 
is expected to average well above 2 percent an
nually until the turn of the century. The Per
sian Gulf States, as a group, are projected to 
experience the world's highest levels of popula
tion growth, averaging 2.6 percent annually, 
according to World Bank estimates. 5 

Expansion of Middle Eastern economies de

pends strongly on the rate of oil income. As 
chapter 14 explains, it is extremely difficult 

""Nuclear Still Wrong for Iran, But Events May Dictate 
Otherwise, Analyst Says," Nuceomcs Week, Oct. 16, 1980, p. 6. 

'World Bank, World Development Report1983, p. 185. Pop
ulation growth for Saudi Arabia for the period 1960-2000 is pro
jected at 3.4 percent annually, 2.6 percent for Kuwait, and 2.0 
percent for the UAE. 
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to predict economic growth rates for various 
Middle Eastern nations. However, if the cur-
rent trend in slack oil prices continues, eco-
nomic growth rates could fall far below those 
achieved by Middle Eastern nations during 
the 1973-74 and 1979-80 periods of dramatic 
expansion. Since many countries already have 
a large amount of electrical generating capac-
ity in place or under construction, if economicgrowth proceeds at rates well below those of 

the 1970's, demand for additional generating
capacity will be dampened. Therefore, as coun-
tries complete their conventional powerDlantsnow under construction, there could even bebenow nde contrutio,thre ouldeve 
overcapacity by the mid-1980's if Middle East-
ern economies grow at a s!ower rate than an
ticipated in the early 1980's. 

The structure of economic growth also has 
an important bearing on energy demand. De-
velopmentt strategiesstdrbanatiores favoring industrializa-veiopn orngintriala-tion and urbanization are more energy-inten-

sive than strategies stressing agriculture and 
servce ectodeelopent Genraly spak-service sector development. Generally speak-

ing, during the early stages of industrializa-in, ducresing rartaes ofowth industriaa-
tion, increasing rates of growth in energy con-
sumption occur. Those Middle Eastern nations 
where diversified heavy industrialization is 
under way will thus experience a more rapidly
rising demand for electricity. 


Demand for energy is also affected by prices. 
Governments in the Middle East tend to set 
oil-based fuel prices lower than the opportu
nity cost to the economy. In Egypt, for exam-
ple, the price of kerosene used in home heating 
and cooking was 15 percent of the world mar-
ket price in 1980.46 Subsidized energy prices,
which are politically popular but reduce incen-
tives to conserve oil and to diversify to other 
energy sources, have probably contributed to 
acceleration of growth rates of energy con-

sumption. During the period 1974-76, these
rates averaged over 20 percent in Saudi Ara-

bia, Libya, Algeria, and Egypt. Although 
some fuel efficiency improvements will take 
place through import of energy-efficient goods
from nations where energy costs are high, sig-

"World Bank figures, cited by I.Mabro, "Factors Affect-
ing Future Energy Demand in Arab Countries," Second Arab 
Energy Conference, March 1982, Qatar. 

nificant energy savings are unlikely to occur 
in the presence of continued subsidization of 
energy prices. 

All of these factors help influence the pat
tern of growth in demand for energy. Histori

tern h eenfor eectri 
cally, the pattern has been that electricity con
sumption has risen more rapidly than energy
consumption. Fifty years ago, for example,electricity represented only 4 percent of total
primary energy consumption worldwide;today the figure is 27 percent. The proportion
of commercial primary energy transformed 

incotrefom2pretin18to3into electricity is projected to rise in develop
ing countries from 25 percent in 1980 to 31 

Annual growth rates of electricity consump
tion in the Middle Eastern countries during 
the past decade have been dramatic, in many
countries approaching 15 percent. At this rate,consumption doubles in less than 5 years. Inthe late 1970's, Iran, Egypt, Algeria, and Sau
di Aabi all ran agth 2lge stn di Arabia all ranked among the 20 largest consmr fcmeca nryaogdvlp
sumers of commercial energy among develop
ing countries." Table 85 presents a summary
of data relating to electricity demand in the 

region in the year 1980. Growth in electricity
demand was, during the last decade, strikingly
high in Gulf States such as Saudi Arabia andthe UAE. During 1980, Egypt, Iran, and Sau

di Arabia were the countries with the highest
levels of electricity generation. 

Interconnected Electricity Grids
 
There is a wide diversity in projections of
 

electricity consumption for the next decade. 
Planners must consider regional and sectoral 
demand in their analysis of the relative costs 
of various electricity-generating systems. Na
tional projections of electricity demand and in
stalled, connected, electrical grid, however, 
stal con xt al hg ete ori atiprovide a general context for evaluating the
rationale for nuclear power in specificcountries. 

"World Bank, Energy in Developing Countries(Washington, 
D.C.: World Bank, 1980), p. 63.

"Joy Dunkerley, William Ramsay, Lincoln Gordon, and Eliz
abeth Cecelski, Energy Strategies for Developing Nations 
(Washington, D.C.: Resources for the Future, 1981), p. 41. 
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Table 85.-Electrical Demand in the Middle East and North Africa 

Growth in demand 
for electricity 1980 installed 1980 installed 1980 electricity 

Country 1971-80 (percent) capacity (GWe) connected grid generated (GWh)a 

Algeria.......... 11.2 1.8 1.4 6,400
 
Egypt ........... 8.7 4.5 4.5 18,500
 
Iran ............ 7.5 5.3 5.3 17,000
 
Iraq ............ 13.4 1.2 1.2 8,000
 
Jordan .......... 16.6 0.4 0.4 1,100
 
Kuwait .......... 13.4 2.8 2.6 9,300
 
Lebanon ........ 2.7 0.7 0.7 1,800
 
Libya ........... 17.0 1.2 0.9 3,100
 
Morocco ........ 8.0 1.2 1.0 4,800
 
Oman ........... 22.0 0.4 0.4 800
 
Qatar ........... 16.5 0.5 0.5 1,500
 
Saudi Arabia. .... 40.0 6.2 3.0 17,000
 
Syria ........... 12.5 1.1 0.9 3,400
 
Tunisia ......... 10.7 0.9 0.8 2,800
 
UAE ............ 36.0 1.1 1.1 4,500
 
AR Yemenc ...... 18.0 0.02 0.02 70
 
PDR Yemen ...... 0.0 0.07 0.07 200
 
aGWh gigawatt.hours
b1975-90. 

c19 7 1.77 
NOTE* There is a wide disparity in data i:ovided by the United Nations, the Central Intelligence Agency, and other sources 

concerning current electricity production as well as future growth projections. This compilation is based on U.N. data 
(which are gathered from government sources), but uses other estimates as well 

SOURCES 	 United Nations, Statistical Yearbooks, 1970-79, Central Intelligence Agency, N.tional Basic IntelligenceFactbook, 
1974-82: additional materials used foreach country estimate, 

JcyJadded 
iJ 
fm 

. 

- : .... :-


Photo credit Aramco World Magazine 

Power workmen string line on the Saudi Consolidated 
Electric Company's 230 kw power distribution network 

A rule of thumb is that no single generat-
ing plant should constitute more than 10 per-
cent of the system's total inst.alled intercon-
nected grid. This criterion is based on 
considerations of system reliability, reserve ca-
pacity, and economics. For example, if a power 
station in an electrical grid fails, reserve ca-
pacity must be brought online or portions of 

the load must be shed if the operating frequen
of the system is not to be reduced by the 

load of the remaining generators. To 
prevent this, some fraction of the installed 
electrical capacity is usually kept spinning in 
synchronization with the grid ("spinning re
serve"), ready to take over in seconds until 
other components of the reserve capacity such 
as quick-start turbines can be brought online. 
Requirements for spinning reserve are smallerifload can be shed. Although load shedding 
is not a normal practice in industrialized coun

tries, many developing countries shed load 
during peak hours. The smaller the size of the 
largest plant, the less reserve margin is needed 
to achieve a given system reliability.

Developing nations such as India, South Ko

rea, Argentina, and Brazil all have had nuclear 
powerplants constituting less than 10 percent 
(and as low as 6 percent) of their grids at va
rious times. On the other hand, in 1978 when 
Taiwan's Chin-shan 600-MWe reactor went 
critical, it represented 10 percent of a basically 
integrated national grid estimated at 6.5 GWe, 
and Pakistan's 125-MWe KANUPP reactor 
was designed with a capacity to make up 17 
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percent of Karachi's interconnected grid, al-
though it has apparently rarely been operated
at that level. 

common for industrialized countries than for 
developing countries, but it does help to inden-developingtiontwhere 

The 10 percent rule of thumb has been more 

butit dof anulearrec-tify situations where addition of a nuclear reac-
tor might not be clearly warrented. In prac-
tice, the upper limit nay be higher or lower,
depending on analysis of the nature of the 
grid, its load, and acceptable outages and loadshedding. The rule of thumb points out cases
where the installation of a power reactor might
be questionable in terms of energy and eco-nomic considerations, 

Applying the 10 percent rule to projections
for electricity grids in various Middle Eastern
nations indicates that most of them would not
be in a position to install a 900-MWe reactor
in this decade. Morocco, Tunisia, Jordan, Leb-
anon, Oman, Qatar, and North and South 
Yemen would not be in a position to do so until after the year 2000. Algeria, Iraq, Libya,
Syria, and the UAE (only under high-growth
assumptions) would have the instalied grid to 
accept a 900-M We reactor by the year 2000,
but not as early as 1990. As table 86 indicates,
only Egypt, Iran, Kuwait, and Saudi Arabia 

would be able to accommodate a 	900-MWe 
reactor at 10 percent of grid size by the year
1990. These projections are based on assump
tions that interconnected grids will be
paddrilyIfM 	

expanded rapidly. If Middle Eastern countriesdeEstnco tis 
move to link their electricity grids, an optionwhich has beer. discussed, power reactorsmight be accomodated earlier without violatighe ac ent rle
 
ing the 10 percent rule. 49
 

Small Reactors
 

The feasibility of nuclear power reactors
could change substantially if small nuclear 
reactors (less than 600 MWe) were as readilyavailable as large reactors on world markets.While a few older, small reactors are in operation, the Soviet 440-MWe reactor is the only
small reactor currently available on the inter
national market. According to U.S. industry, 
a major reason why such small reactors are 
not available is that there are marked differ
ences in economies of scale for smaller units. 

"The Gulf Cooperation Council (GCC) nations are considering the feasibility of linking national grids in a regional powergrid, but there is orne doubt that these countries will be will
ing to contribute the massive capital costs that would be nec
essary. See "The Pros and Cons of Regional Power Grid," Mid
dle East EconomicDigest,vol. 27, No. 43, Oct. 28, 1983, p. 19.Interconnection of grids was discussed at the 2nd Arab EnergyConference, Mar. 6-11, 1982, held in Doha, Qatar. 

Table 86.-Potential for Nuclear Reactor 'nstallation, 1990, 2000 

A1980 Size of Demand assumpi-ons 
Actual grid hypothetical 1990 2000capacity in GWe reactor Low High Low HighAlgeria ....... (1.4) 	 440 MWe X 

900 MWeEgypt ........ (4.5) 	 440 X X
X X X X 
900 
 X
Iran .......... (5.3) 	 440 X X


X X X X 
900 X X X XIraq .......... (1.2) 
 440 

Kuwait ....... (2.6) 	
900 

440 X 
900
Saudi Arabia. (3.0) 	 440 X 
900 
 X 


- reactor could be installedX 	 and notexceed 10 percent of proe :.d nd.NOTES: Other countries able to install a 900-MWe reactor by 2000 under 10 percent 
high electricity growth assumptions.
Other countries unable to install a 900.MWe reactor until after 2000 under the 
Jordan. Lebanon. Oman. Qatar, North and South Yemen 

X X 

X X 
X 
X 

X 
X 

X 
X 

X 
X 

X X X 

assumptions: Libya, Syria. UAE under 

same assumptions: Morocco, Tunisia, 

SOURCES: Computed frorm table 91, World Bank. Energy in the Developing C,,nrries (World Bank Paper, August 1980f. back.groLind information prepared for the paper and energy analyaes . eph Egan, Small Power Reactors in Less De. 
additional sources 
veloping Countries HistoricalAiralysis and Preliminary Market SuIrvey (Westmont, Ill.: ETA Engineering, Inc., 1981);for individual countries (For example, the high demand estimate for Egypt is based on U.S.Dopartment of Enegy. and tIhe low demand estimate is based on Shull, as indicated in table 93 
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For reactors larger than 600-MWe, a 0.7 Availability of small reactors would enhance 
scaling law is normally applied to direct con- the feasibility of nuclear power for developing 
struction costs. Therefore, a 1,200-MWe reac- nations with comparatively small grids. For 
tor would cost only about 60 percent more to example, if demand for electricity grows at a 
build than would a 600-MWe reactor. The high rate, Iraq could be in a position by 1990 
standard unit built by major reactor vendors to install a 440-MWe reactor that would meet 
increased to the 900-1,200-MWe range typical the 10 percent rule of thumb. Similarly, Egypt 
today; these larger reactors are more appro. would be able to meet this criterion even under 
priate for industrialized nations where grid low electricity demand growth assumptions by 
size is not a major constraint. A second fac- 1990. Flexibilty would be increased further if 
tor is research and development (R&D) costs large reactors could be derated (operated at 
of several hundred million dollars, which firms lower capacities) during initial stages of oper
must take into account when considering com- ation and still be operated efficiently. 
mercial development of small reactors. Indus- Two factors could significantly change the 
try experts believe that only if a firm could prospects for small-reactor sales. The Soviet 
anticipate 5 to 10 orders for such reactors Union has exported a few 440-MWe power 
would it be reasonable to proceed with the nec- reactors. If the Soviet-designed VVER 440
essary R&D. MWe reactor can be manufactured and sold 

Despite these factors, which some believe at attractive prices, Middle Eastern nations 
weigh against small reactors, some factors are may be interested in importing it. In 1980, 
in their favor. Smaller units may require less there were five such reactors operating in the 
construction time, and therefore reduce pros- Soviet Union, and plans exist for installing a 
pects of cost overruns. It is not clear whether few additional reactors. However, since Soviet 
small reactors are more reliable than large construction facilities are pressed to meet con
reactors.' While some older, smaller reactors, struction deadlines for larger reactors now at 
such as the 220-MWe Rapp 1 heavy-water the center of Soviet nuclear plans, construc
reactor in India, have poor reliability records, tion of the smaller reactors has been shifted 
others such as the 325-MWe Atucha 1 heavy- to the Skoda Works in Czechoslovahia. 
water reactor, built by the German firm Kraft- VVER 440 reactors, reported to be reason
werk Union in Argentina, have been world- ably reliable and economical, will be installed 
wide leaders in uninterrupted operation. The in East European nations. The question is 
Argentine reactor has had a capacity factor whether the Czech works will have the capac
of 90 percent since it began operation in 1974. ity for exports, and whether small reactors 
Small reactors havs ; -ral potential features, produced there will gain a reputation for reli
such as compatibiliry with shop fabrication ability." In addition, India has built a 235
and barge transports tion, that might tend to MWe heavy-water reactor for domestic use, 
compensate for higher direct construction but it is not attractive for export. 
costs per kilowatt installed. To summarize, 
scale issues are complex. In the face of uncer- The second possibility is that some of the 
tain demand and limited resources, develop- Western firms with design concepts for small 
ing countries may see small reactors as attrac- power reactors would decide on a commercial
tive because of the possible reduced risk ization strategy. A handful of companies in 
involved in building several short lead-time Western nations have such design concepts, 
plants rather than one large unit. and if such small reactor designs embodying 

inherent rather than engineered safety were 
commercialized, developing countries more 

"C. Komonoff, Power PlantCost Escalation(New York. Kom
onoff Energy Associates, 1981). See also, NuclearPowerin an "'See Technology and Soviet Energy Availability (Washing-
Age of Uncertainty(Washington, D.C.: U.S. Congress, Office ton, D.C.: U.S. Congress, Office of Technology Assessment, 
of Technology Assessment, OTA-E-216, 1984), pp. 106-107. OTA-ISC-153, 1979), pp. 116, 1M'%,295. 
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concerned with safety in the post-Three Mile
Island era might find them attractive. Kraft
werk Union of Germany, for example, has a
design for a 400-MWe boiling water reactor 
that features uncomplicated safety technolo
gy. In all cases, however, these designs have 
not advanced beyond the drawing board, and 
a major &I) effort would be required in the 
country of origin to produce an attractive ex
port product. Nevertheless, if small reactors 
could be marketed near the turn of the cen-
turv, that could change the prospects for nu-
clear power in some Middle Eastern countries. 

Other Incentives for Com m ercial 
Nuclear Power 

Nuclear power plants have two other civil-
ian applications-to supply process heat for 
desalinaticn of sea water and in stimulating
heavy oil production-which Middle Eastern 
nations may wish to develop in addition to 
generating electricity. Nuclear desalination is 
currently economically feasible only in con-
junction with nuclear generation of electricity.
While the UAE, Qatar, and Oman convention-
ally desalt large amounts of water, their elec-
tricity grids are too small and poorly inte-
grated for introduction of nuclear desalination 
plants at the present time. In contrast, nuclear 
desalination appears more feasible for Saudi 
Arabia and Kuwait. The only commercially
available option for nuclear desalination in-
volves the use of light-water reactors, using
backpressure steam or extracted steam. Other 
specially designed reactors, such as the French 

Thermos, the Swedish Secure, 
or Soviet de-
signs, .re not currently commercially
availabl. 

ltconiomic tests of the feasibility of nuclear 
desalination depend on capital and fuel costs 
of the nuclear plants versus conventional
plants, as well as on water demand and elec-
tricity requirements. As a general rule, if nu-
clear electricity is economically feasible, then 
the cogeneration of low-temnerature steam' :' 

"'See,Joseph It.E'gan, Sinall 1osver Reactors in Less lOevel-
oped Countries: ltistorica.:Analvsis and Preliminarv MarketSurvev lWestmont, Ill.: CAC. Engineering, Inc., 1981).


''Excess steam used ii 
..
oe production of electricity that can 
be used for other purp, se:3 

% 
rz- . -.. -

; -,.- . 

... D,,nPlant' ,r,,, 
AI-Khobar Desaliaton Plant 

(used in desalination) makes the system more 
a e . sallacti o s the nyt be
attractive. Small reactors have not been 
viewed as particularly attractive for desalina
tion. Kuwait,for example,drafted specifica
tions in1977 for a
40 MWt water desalination 
and rosearch reactor, but owing to the small 
scale of the reactor and to its muitipurpose us
age, the project was canceled when it was 
determined that the costs per kilowatt would 
have been extremely high."
 

Use of heat produced in nuclear powerplants
for stimulating heavy oil'" production does not 
appear to be a major option for Middle East
ern nations. Heavy oils sufficiently viscous to
profit from enhanced steam recovery have 
been discovered in Kuwait and Libya, but they 
are of only marginal interest for these nations,
given the large quantity of proved reserves of
conventional oil. Nor would standard reactor
designs produce steam of appropriate pressure
and temperature to drive the large Middle 

Eastern oil reservoirs. 
Uranium Resources 

Presence of uranium deposits does not pio
vide sufficient economic justification for a nu
clear program. The mining and refining are ex
pensive and enrichment is a complex and 

"''owerproduced in this reactor would have cost $15,000 per
kW. See Egan, op. cit., p. 5-1. 
" leavy oil is a term usedt to apply generally to any crude

oil of less than 201percent API (or with a specific gravity of
0.931 or more). 
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technically demanding operation; thus, most guards and could theoretically export to na
developing nations with commercial nuclear tions having clandestine weapons programs.
 
programs contract for supplies of enriched Alternative Energy Sources
 
uranium.
 

Algeria and Morocco illustrate this point. Judgments about nuclear power focus more 

on the alternative means of meeting electricity
Algeria has the richest reserves of uranium of requirements than on the presence of uranium 

reserves any Middle Eastern nation. These 	 q 

or the other commercial applications of nuclear
have been estimated at 26,000 tonnes at a re-

power mentioned above. (The use of nuclear 
covery price of $80/kg." Algeria has been ex-

technologies in civilian research programs im
ploring for uranium since 1969; the state min-

portant for building a science and technology
ing company, Sonorem, is building a uranium 
mnine in Algeria 	 cneto will be discussed later in theminfrastructurethat is expected to open in 	 ehia apwrcniea198 an 	 context of technical manpower consideraprdue 1000tonesannually. Al-
1985 and produce 1,000 tonnes allyprod- tions.) In the Middle East the obvious alter
geria could also produce uranium as a byprod- natives to nuclear power are oil and gas. Cost 
uct of phosphate mining, although no plans naiso betwe oil and a e osthave been announced to do so. But while Al- comparisons between 	oil and nuclear energy 

has bemhasizned itoso. u r ves A- are sensitive to the assumed price of oil, capi
geia hased it urium th e as tal costs of oil and nuclear plants, costs of fi
an asset in nuclear planning, the nation has nancing, and load factors. Figure 15 illustrates 
no commercial or research reactor. 	 the cost of nuclear power as a function of plant 

Morocco also has considerable uranium de- size and load factor. 
posits, and uranium will be extracted in con
junction with fertilizer production. One plant Figure 15.-Kilowatthour Cost as a Function of 
is being modified for uranium production. Plant Capacity and Load Factor 
When it begins operation in 1985, Morocco will 80 

be in a position to export 200 tonnes of urani-	 01l-nuclear 
curve o"l '2"/b " um annually. Like Algeria, Morocco is also 

considering nuclear development, but the pres- 70 

ence of ur, nium deposits has apparently not Load 
9 	 >factorbeen a major factor in this regard. 

Total world production of uranium is well - 60 

in advance of demand, and this situation is ex-	 Ol $2O/bbi 

pected to continue into the future.," Therefore, Z) 
"-,50the attraction of uranium production is not 50 ex-

great for developing nations not already 


porting. Indeed, since all light-water reactors "
 
require enriched uranium for fuel, the purchase c: ?6%
 

0 40of enrichment services from abroad would still 
he a requirement, even for nations producing 
uranium." However, uranium production by 
nations such as Algeria and Niger, which are 30 
not parties to the NPT, raises proliferation 200 400 600 800 1,000 1,200 

concerns, since they are not covered by safe- Capacity, MW(e) 

Uranium: Re- Note: This figure is based on the following assumptions: 30 year design {depre)ECD Nuclear 'nergy Agency and1 lAEA. 
cialaion) life for both oil and nuclear plants, starting from the date of plant 

sources, Production.and Demand (Paris: OECD, 1982). startup, with acost of financing of 5percent per year (iii constant dollars); 
"7ee Department of Energy, World Uranium Supply and De- installed capital cost for oil plants of $1,000/kW(e) and for nuclear, $2 x 

Federal Policies (Washington, D.C.: U.S. 104 S-/lkW(e), where S is plant capacity in megawatts(); fuel c1.st forrna d: Impact on 
G;overnment Printing Office, 1983), p. :36. 	 nuclear of $0.101kWh; opations and maintainence costs of $7511,W(capac. 

ity).yr and $40 for nuclear and oil respectively. This figure shoulo be re
'"The CANDU reactor operates on natural uranium, eliminat- garded as illustrative only, considering the very greai uncerlaintib'; that 

ing the need for enrichmert. must attach to some of these parameters, particularly Installed capital costs. 
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The oil-nuclear indifference curve (in dashes)i'lustrates the relationship between load fac-
tor and break-even size for oil versus nuclearplants at two different assumed oil prices.Under the assumptions used, there will be an 
advantage for nuclear power for conditions tothe right and below the oil-nuclear indifference 
it suggests that if oil is priced at $25 per bar-curves. While this figure is merely illustrative, 
rel, oil and nuclear-generated power will beabout equally costly if nuclear powerplants of630-MWe are used at a load factor of 45 percent. As the price of oil declines, the advantages of nuclear power are reduced, but suchpower is still attractive under reasonable loadfactors. However, if the oil price drops signif-icantly, as it did in 1983, it will be more diffi-
cult to raise the capital to build nuclear plants,and the incentives for developing nuclear pow-
er will be further reduced. 

Comparing gas and nuclear power is a morecomplex issue because up until 1979 most gasin the Middle East was flared. This occurredb~ecause the costs of collecting and transport-ing gas in the Middle East were extremelyhigh in comparison to its market value in theMiddle East. After the oil price increases, how-ever, gas became more attractive in industrialoperations such as petrochemical and fertilizerplants. Gas-fired generating capacity is beingbuilt while nuclear is not, and in many situa-tions it will have an edge over nuclear power.
In addition to cost advantages, gas-firedplants can be installed more quickly, requirelower investment, are available in small sizes,demand fewer highly skilled operating persn:i-
nel, and raise fewer waste disposal and safety
concerns. Some experts believe that associated 
gas may be more profitably used in industrial
applications than in electricity generation,since the amount of gas available depends on
the level of oil production." The attraction of
gas for electricity production is strongest in
countries such as 
 Saudi Arabia that have
flared gas. There are, however, other potential 


"See T. Stauffer, "OilPower," Exporting Countries Need Nuclearpaper delivered at the Uranium Institute, London, Sep-tember 1982. 
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Solar collector panels of the SOLERAS project,

focusing on solar energy research and development 

uses for gas: in petrochemical production, and
(for Algeria) exports. 

In addition, there is an extensive list of renewable energy resources including solar energy-for Middle Eastern policymakers to consider. For many developing nations, includingthose in the Middle East, there is insufficientunderstanding of the potential role that these
sources of energy might play. In the Middle
East, some countries such 
as Iran and Iraq
may be able to develop hydroelectric power
more extensively." Likewise, some believe
Iran, Algeria, and Egypt could use biomass 
as an energy sourcej' Direct use of solar en
ergy in areas such as the Sahel offers potential for crop drying and other agricultural uses.
Other technologies, such as sowar photovaltalc systems, are under development, but are
comparatively costly. The United States andSaudi Arabia jointly fund a $100 million solarenergy research program through the U.S.-Saudi Joint Commission; the program includesestablishment of a 350-kW power station ina "solar village." In Egypt, AID has sponsored research on solar energy for rural development. However, solar energy for rural electrification is a longer term option. 

'0Dunkerley, et al., op. cit., pp. 160-161.
6 Ibid., p. 178.
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Nevertheless, technical assistance programs 
that help clarify all energy options make an 
important contribution. 

The Economic Rationale for 
Nuclear Power in Egypt 

Of all the nations in the Middle East, Egypt 
currently has the most extensive official plans 
for commercial nuclear power development. 
Its electricity grid is one of the largest in the 
Middle East, and electricity demand grew rap
idly during the 1970's. By 1980, the installed 
grid capacity reached 4.5 GWe. The Egyptian 

1,,t ,., ,,,,om,,tGovernment has estimated that demand for Photo...... Ag,, c v 

electricity will grow at an annual rate of 9.9 Aswan High Dam 

percent from 1975 to 2000-to 12 GWe by 
1990 and 26 (We 2000. ' Egypt's leaders be- which wouid involve excavating a canal and 
lieve that there is a strong economic rat ionale generating electricity from the flow of water 
for nuclear power, based on these projections, from the Mediterranean into the depression, 

' Egyptian officials have plans to develop a could produce 670 MWe by the year 2000." 
system for monitoring electricity flows Solar energy and other alternative energy 
throughout the connected grid at the National sources can contribute to Egypt's energy sup-
Energy Center. When the center is complete, ply in the years ahead. U.S. AID funding sup
it will have the capacity to accommodate ports a project sponsored by the National 
planned nuclear plants, as well as thermal and Science Foundation on solar energy in the de
hydroelectric facilities. velopment of an Egyptian village, mentioned 

Alternative energy sources may be insuffi- above. Nevertheless, while alternative energy 
cient to meet projected rise in demand. Much sources appear promising for small-scale ru
of Egypt's hydroelectric energy potential is ral applications, costly large-scale solar pro
already exploited by the Aswan High Dam grams involving technology now under devel
(2,100 MWe) and the Aswan Low Dam (345 opment would be required to contribute 
MWe). The only options for expansion of hy- significantly to electricity requirements. 
droelectricity include installing additional tur- Egypt has limited hydrocarbon reserves. Oil 
bines at the Aswan Dam and constructing exports have been used for export earnings. 
three low dams and four barrages (for a total Production increased from 450,000 barrels in 
of about 500 MWe).6 '1 In addition, pumped 1977 to 775,000 in 1983. Oil will probably not 
storage with a potential of 4,300 MWe capac- be used to provide a large amount of new elec
ity could be added at seven locations along the tricity production because it is the mainstay 
Nile.6 Finally, the Qattara Depression Project, of Egyptian export earnings. Accounting for 

"'Cited in U.S. Department of Energ y,Joint E'gypt-U.S. Re- 37 percent of export revenues in 1978 and 65 
port. vol. 1, op. cit., p. 42. The Egyptian Ministry of Electri- percent in 1980, it made up a remarkable 70 
city and Elnergy cites a total capacity of 4.7 (We for 1980, in 
Annual Report of llectric Statistics, 1980. p. 8. For 1981-82. percent in 1981. In addition, domestic con
it figure of 5.0 (We total electricity generating capacity is cited sumption of oil at highly subsidized prices is 
in Arab Republic of Egypt. Electricityan(] Energy in the Arab increasing at about 12 to 15 percent annually. 
Republic of Egypt, 198:3, p. 20. 

"'lhe three low dams could be located at Esna, Nag tIram- The nation's small coal reserves, estimated at 
madi, and Assiut. The four additional barrages could be located 50 million tonnes, are to be used to replace 
at Silsila. Qift, Sohag, and Deirot. 

"'One pump storage facility was under construction at Port . -. 

Suez. K. E. A. Effat, if. Sirry. M. F. EI-Fouly, E. EI-Sharkaw. "This project is being evaluated by the Swedish firm Sweco 
and A. F. EI-Saiedi, ProjectedRole of NuclearPowerin Egypt and is estimated to cost $1.2 billion, or approximately the 
and Problems Encounteredin mnplementing the PirstNuclear amount Egypt plans to spend on its oil and natural gas pro-
Plant (Vienna: International Atomic E'nergy Agency, 1977). grain from 1982 to 1987. 
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coke in the Helwan Iron and Steel Works and 
to fuel a 1,200-MWe power station planned in
the Sinai. Coal mines at Maghara in the Sinai 
are also being developed to fuel a 1,200-MWe 
powerplant at El Arish. 

Egypt has 203 billion cubic meters of gas
reserves, which are expected to increase sub-
stantially in the next 10 years. A substantial 
amount of gas could be utilized for electricity
generation if the 88 percent of associated gas
which is currently being flared were piped to
and used in thermal power plants. However,
Egypt's ability to use this natural gas is se-
verely constrained by a lack of facilities to col-
lect and transport the gas. If Egypt's total gas
production in 1980 were dedicated to the gen-
eration of electricity, about 20 percent of elec-
tricity demand for that year could be met. The
Egyptians intend to u!-e this gas for other in-
dustrial purposes, especially steel production. 
Egypt's situation thus contrasts sharply with
that of other Middle Eastern countries where 
gas production is sufficient to meet all imme-

diate and even near-term projected electrical
generation needs. Gas, nevertheless, repre
sents an important energy source, and addi
tional gas-fired plants are planned for upper
Egypt. 

Even if all of the nonnuclear sources are uti
lized, if the Egyptian Government's projected
growth rates for electricity hold, nuclear power
may be used to provide a substantial fraction
of generating capacity. A joint U.S.-Egyptian
study completed in 1979 concluded that 40 
percent of Egyptian electricity could be gen
erated by nuclear reactors by 2000.6 Under
high electricity growth rate 'assumptions,
Egypt could accommodate a 900-MWe reac
tor by 1990. Under low-growth assumptions,
which appear more realistic, such a reactor 
could be installed and not make up more than
10 percent of the grid by 1995. Table 87 pre
sents a summary of the range of projections 

"U.S. Departmnt of Energy, JointEgypt-U.S. Report, op.
cit. 

Table 87.-Range of Projected Electricity Demand in Egypt 
Author 

Shulli (1)
Capacity (GWe) ................... 
Production (GWh) ................. 

Egan (2)Capacity (GWe) ................... 
World Bank (3)Capacity (GWe) ................... 


Production (GWh) ................. 

U.S. 	DOE (4)

Capacity (GWe) ................... 
Production (GWh) .................. 

1980 1985 1990 1995 2000 

4.460 - 8.815 - 15.480 
15,518 23,338 34,424 47,847 61,744 

4.595 7.36 10.103 13.392 16.769 

3.915 6.734 9.708 13.168 (17, 8 70)a
18,430 28,350 39,770 55,780 (78,234)a 

- 6.954  - 22.036 
.- 27,520 - - 88,000

aCalculatod using thesame growth rate as Ihel,,evious periodNOFE: Assumptions of ElctrIcilty Growth-Shulli: 1 By 2000, the gross domestic product (GDP) will be divided, with 14per.cent from agriculture, 30 percent industry, 2 percent building, 12 percent transportation, 16percent commerce and26 percent services. (In1977 it was 29 percent agriculture, 25 percent industry, 4 percent building, 7 percent transpor.tation, 13percent commerce and 20 percent services); 2. Populat;on growth will be 2.4 percent from 1980 to 1985 and23 percent from 1986 to 2000, 3. GDP growth will be 82 percent from 1981to 1985 7 percent from 1986 to 1990; 6percent from 1991to 1999, and 4 7 percent from 1996 to 2000, 4. Electrical consumption by 2000 will be divided, withindustry requiring 56 percent; housing, 21 percent; transportation, 8 percent; agriculture, 8 percent; and other, 6 per.cent (1975. industry, 49 percenthousel 'ld,20 percent, transportation, 2 percent; agriculture, 8 percent; and other, 21percent) 5 Natural gas will provide 52 pe:cent of electrical production by 2000; 6. Nuclear power will provide 2,500MVIVeby 2000 
Egan: Electricity growth assumptions 17percent,1979 80, 92 percent, 1981-85;7.2 percent. 1986-90 5.8 percent, 199 -95;4.6 percent, 1996-2000,World Bank: Electrical growth assumptions 11.4percent 1980-85; 7.5 percent 1985.90, 6.3 percent 1991.95.U.S. DOE: t Electricity consurrrion by the year 2000 will be 54percent industry, 6 percent agriculture; 7 percent transpor.tation, 7 percent public utilies 22 percent residentral, 4percent other; 2.Electrical growth assumptions: 1975.85 12.7percent, 1986.2000 8 percent

SOURCES: 1)Abdul Rahlan Shulhi A ."Energy Consumption For'cast for Egypt and Sudan flitheYear 2000," a paper presentedat the Second Arab Energy Conference, Oatar, Mar. 6,1982; 2)Joseph R. Egan, Small Reactors in Less DevelopingCountries: Historical Analysis and Preliminary Markurt Survey (Westmont, Ill.:ETA Engineering Inc., 1981); 3)WorldBank. Energy inthe Developing Countries (V,orldBar,"
Paper, August 1980), background information prepared forthe paper and energy analyses; 4)U.S. D".parlment of Energy, Joint Egypt/United States Report on Egypt/UnitedStates Cooperative Energy Assessment, 5 vols. (Washington, D.C.: U.S. Government Printing Office, 1979). 



of Egyptian electricity demand. Even if Egyp-
tian electricity demand rises at a low rate, it 
appears that the rationale for nuclear power 
may remain comparatively strong in Egypt. 
Lower oil rices, however, enhance the attrac-
tiveness of oil and reduce the ability of the 
Egyptian Government to finance these 
projects. 

blt fEytt_ntefnlaayithIn the final analysis, the ability of Egypt to 
develop nuclear power depends on its ability 
to obtain subsidized financing. Indeed, it is 
toeciselo tai s ludize finan . Ed iot-
precisely the reluctance of the U.S. Export-

Import Bank and financing agencies in othor 

Western supplier nations that has repeatedly 
delayed the project. As a result, U.S. and Jap-
anese firms teamed up in 1983 to bid jointly. 
Practically speaking, the politics of export 
financing" , may influence Egypt's nuclear pro-
gram more than the various energy-economic 
considerations mentioned above, 

Iran's Prerevolutionary 
Nuclear Program 

Iran's experience with nuclear power devel-
opment prior to its revolution illustrates the 
susceptibilty of a large nuclear program to be-
ing criticized as unsound for economic, politi-
cal, and infrastructure reasons." While the am-
bitious nuclear program initiated under the 
Shah was ended by the new revolutionary gov-
ernment, criticism of the program had already 
begun. Iran's nuclear program was viewed by 
critics as grandiose and wasteful, indicating 
that nuclear power development is a critical 
choice even for oil-rich developing countries, 

Iran's 1974 program called for rapid con-

struction of nuclear plants so that 23 reactors 
would generate 40 percent of the nation's elec-

triityby000 Th AtmicEnegyOrganiza-or 
tion ofiran saw its budget grow from $30 mil-
lion in 1975 to $1 billion in 1976. By the end 
of the 1970's, the Shah's nuclear program 

tricity by 2000. The Atomic Energy i-

"Italy reportedly promised to contribute 40 percent of the 
cost of building a nuclear power station, according to a protocol 
with Egypt signed in early 1984. 

'"rhis discussion of Iran's debates albout nuclear power is 
based on Bijan Mossarvar-Rahmani, EnergLy Policyin Iran: Do
nmestic Choices and Internutional Implications (New York: 
Perganon Press, 1981), p. 105. 
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carne under direct attack by the revolutionary 
opposition on a number of grounds. Some crit
icisms focused on political factors. A small 
group of energy specialists and economists 
(from both the government and the university 
community) charged that a small group of for
eign businessmen and advisor- close to the 
Shah who were not competent to make tech

nical judgments had spearheaded the nuclearprogram. The royal family, they said, had 
reaped huge commissions amounting to 20 
rae uecrmsin mutn o2 
percent of the total contracts, or several hun
dred mill.ion dollars per reactor. 

Other criticisms, on economic grounds, high
lighted the exorbitant cost overruns in the con
struction program. Construction costs on two 
planned French-built reactors grew 90 percent, 
interest payments included. Additional costs 
for consultants' fees, training, and installing 
reserve capacity and high-voltage transmis
sion lines could have added several billion 
dollars to the cost of the first four reactors, 
according to some estimates. At a time when 
oil export revenues declined and budget trim
ming was required, the costs of the nuclear 
program became a problem. Construction by 
the West German firm Kraftwerk Union, how
ever, progressed on two power reactors at 
Bushehr to the point where the steel dome was 
complete on one reactor and partially complete 
on the other when construction was inter
rupted after the revolution. 

Part of the cost problem stemmed from 
Iran's underdeveloped infrastructure. With a 
shortage of reserve capacity and problems 
with brownouts, the additional reserve capacity to back up shutdowns of the 1,000-MWe 
re acrs o t he costly. I 

reactors would have been extremely costly. In 
addition, critics worried that the Bushehr
plants were not designed for a region with seis
mic activity. Furthermore, the water temper
ature and salinity of the Persian Gulf created 
additional design problems relating to cooling 

capacity and increased erosion. 

Most important, perhaps, was the long dis
tance from the Persian Gulf to the main cen

ters of industrial electricity consumption and 
the inadequacy of the national grid. Enormous 
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costs to build high-voltage lines, and inevita-
ble transmission losses, reduced the attractive-
ness of plants sited along the Persian Gulf
when these factors were taken into consider-
ation. The Ministry of Power, not the Atomic
Energy Organization, was responsible for
transmission lines. At the end of 1977, Tava-
nir, the company contracted by the Ministry
of Power to build the transmission and distri-
bution network, had not yet begun construc-
tion on the 4 0 0 ,000-volt lines to carry power
from Bushehr to other parts of Iran."9 

Despite statements by Iranian leaders, such 
as Rafsanjani in 1982, that Iran must promote
"techical i~rdependence" and reinvigorate the
Bushehr react',ors, only limited budgetary al-
locations have been made under the revolu-
tionary government to support these state-
ments. The case for nuclear power in Iran has 
not rested on strong economic arguments in
the past, nor is it likely to in the future, 

The Iran-Iraq war may determine the future
of the Bushehr reactors. Energy resources
have been targets of Iraqi air strikes. If Iran's
large hydroelectric Karun River and Dex
plants were hit, the case for nuclear power
might be stronger. On the other hand, the
Bushehr plants might also be damaged. Most 
certainly any revived Iranian nuclear programwould be smaller thon that envisioned under
the Shah. The West German firm Kraftwerk 
Union agreed in 1984 to conduct a feasibility
study of the Bushehr site, but announced that
it would not complete construction until the
end of the war with Iraq."' 

Prospects for nuclear power in Saudi Arabia 
are very uncertain. The nation has abundant
oil and gas deposits, and large infrastructure 
projects have been scaled back in order to pro-
mote manpower development and completion 

"Nucleonics Week, Feb. 2, 1978, p. 10. 

It was reported in December 1983 
 that Kraftwerk Union 

had signed a contract to inspect the Bushehr site. See MiddleEast Economic Digest, Dec. 9, 1983, p. 12. Kraftwerk Union 
spokesmen reiterated intentions to delay resumption of construction until the end of the war in communication with OTA,May 1984. 

of current projects. While estimates of in
stalled electrical capacity differ widely, pro
duction of electricity has grown rapidly dur
ing the last decade. By 1985 the Saudi Arabian
Government expects to have 12.4 GWe of in
stalled capacity, not including considerable ad
ditional capacity of at least 4 GWe under the
Saline Water Conversion Corporation.

Currently, there threeare major discon
nected load centers and several smaller discon
nected regional centers. However, the Eastern 
Province alone has a large grid system with 
an installed capacity of approximately 3 GWe,
and another 4 GWe under construction. (The
1980 installed capacity figure for Saudi Arabia
in table 85 reflects this capacity.) Because 
most of this electricity in the Eastern Prov
ince is generated to desalinate water, it is pos
sible that a nuclear reactor of 900 MWe could
be accommodated by 1990. However, no firm
nuclear plans have been made in Saudi Arabia. 

Algeria also has no firm plans for nuclear 
power. The nation has a grid that connects the
main population centers along the Mediterra
nean. coast. Algeria's primary near-term option
for production of electricity rests on the use
of its large natural gas reserves and large ex
isting natural gas collection and distribution 
system. Algeria's production of natural gas in1980, for example, could have generated five
times as much electricity as was consumed 
during that year. Algeria could have 4.3 GWe
of installed capacity by 1990 and 10 GWe by
2000; this would be sufficient to acconunodate
 
a 900-MWe reactor not exceeding 10 percent
 
of the grid by 2000, but not before.
Given the current financial constraints facing Algeria, the availability of electricity gen
eration from use of its abundant gas, and the
results of preliminary studies by the IAEA 
and SONEGAZ which indicated that nuclear 
power was not an economic solution for gen
erating electricity, it is not likely that Algeriawill have an operating nuclear power reactor
prior to 2000. 

Kuwait has a relatively large electricty grid 
and could theoretically accommodate a 900MWe reactor by 1990. Despite the fact that 



a number of feasibility studies have been car-
ried out, Kuwait has no definite plans for a nu-
clear power program. Anticipated declines in 
the historic rate of growth in electricity con-
sumption and budgetary constraints indicate 
that Kuwait is not likely to have a power reac-
tor until the mid-1990's, at the earliest, 

For Iraq, even more than Iran, the Iran-Iraq 
War provides a strong constraint on nuclear 
power development. Iraq's grid is much less 
extensive. Faced with a severe fiscal crisis md 
planning uncertainty due to the war effort, it 
appears highly unlikely that Iraq will acqll'r2 
a nuclear power reactor until the war is con-
cluded or the level of conflict significantly re-
duced. In contrast to the situation in Iran, 
Iraq's gas resources are not sufficient to pro-
vide a large portion of electricity generation, 

TECHNICAL MANPOWER 
CONSIDERATIONS: TECHNOLOGY 

ABSORPTION 

For all the countries of the Middle East, lack 
of technical manpower is a major constraint 
on indigenous development of nuclear power. 
The dilemma for developing nations is that 
while nuclear power often is viewed as a means 
to reduce dependence on foreign supplies of en-
ergy, a nuclear program inevitably increases 
dependence on foreign suppliers for materials, 
equipment, technology, and skilled manpower. 

IAEA has taken the position that a system-
atic program for developing requisite person-
nel, both engineers and technicians, must pre-
cede construction of nuclear powerplants. This 
approach implies a long lead-time, since qual-
ified personnel are scarce in the Middle East. 
Developing countries likewise have empha-
sized building their indigenous nuclear tech-
nological base as a means to raise the general 

level of scientific and technological devel-
opment. 

An alternative approach is to have foreign
contractors build complete turnkey plants. In 

this case, the vendor is fully responsible for 
design and construction of the facility, whichis operated by the vendor or by an experienced 

foreign firm, such as Electricite de France 
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(EdF), working in conjunction with the ven
dor. The turnkey approach normally involves 
a degree of technology transfer, even though 
the buyer's staff may participate in training 
programs to only a limited extent during con
struction work. Technicians continue on-th
job training when the plant is operating. Over 
time, more host country personnel are trained, 
partly in the vendor country and partly onsite. 

In sectors such as national airlines and pe
troleum refining there is a precedent for such 
a turnkey approach in the Middle East. While 
some argue it may limit the training of indig
enous personnel, others view t as a means to 
eliminate manpower as a constraint on nuclear 
power in developing nations. The indigenous 
approach is more costly in the shortrun-in 
terms of time and human resources-than the 
turnkey strategy. Over the long run, howevef', 
the developing nation that has invested in 
building a technical manpower base is in the
best position to adapt and master advanced 
technologies. 

The discussion that follows examines the 
technical manpower availability and political/ 
administrative resources of Middle East na
tions. These factors, in addition to the choice 
of an indigenous or extended turnkey strate
gy, determine the ability of Middle Eastern 
countries to absorb or fully utilize nuclear 
technology. 

Manpower Requirements for 
a Nuclear Program 

The nuclear industry in Western nations in
volves an unusually high proportion of scien
tific, engineering and technical workers." Few 

"in 1975, 49 percent of the U.S. work force in the nuclear 

industry was made up of scientists, engineers, and technicians. 
See Ii. Miessner, "Manpower Sources for Nuclear Power Pro
grammes," in International Atomic Energy Agency, Manpower 
Requirememns and Development for Nuclear Power Pro
grammes: Proceedingsof a Symposium, Saclay, April 1979 
(Vienna: IAEA, 1980). Another source indicates that the occu

pational distribution for U.S. nuclear powerplant workers in 
1977 included 17.4 percent engineers, 35 percent technicians, 
and 2.8 percent scientists. See J. S. Chewning, D. L. Couchman, 
and G. H. Katz, "Meeting the Manpower Challenge in the 

Transfer of Nuclear Technology to Developing Countries," inIAEA, Nuclear Power and Its Fuel C'cle, Proceedings of an 
International Conference, Salzburg, Austria. May 2-13, 1977, 

vol. 6, pp. 259-272. 
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countries in the Middle East have even a lim-
ited technical manpower base necessary to 
support a nuclear program. The exceptions are 
Egypt, Algeria, Iran, and Iraq-which have 
limited technical manpower pools. 

In examining the technical base, two kinds 
of considerations are pertinent. One is the 
quantity and quality of scientists and engi-
neers (high-level manpower), and the other is 
the quantity and quality of supervisors and 
skilled craft laborers (technical manpower). 
Many developing countries in other parts of 
the world have found that while their scien-
tific bas.i is limited but adequate to s*%pport
nuclear programs, the scarcity of administra-
tive, tecir,.cal and craft labor places signifi-
cant constrbints on the operation and main-
tenance of nudiear powerplants. 

Leaving aside for a moment the ssue ofLiengs aide for amturnkey
scientists and engineers, the requirements for 
technical laborers and supervisors are particu-
larly great during construction of a nuclear 
powerplant. Construction of one 600- to 1,200-
MWe light-water reactor requires 12 million 
to 15 million man-hours, including 10 millionto 12 million man-hours of skilled labor such 
as welders, electricians, operating engineers,
and quality control 3pecialists. Iran importedLhe required manpower from the supplier coun-
try for its nuclear power construction pro-
gram. There, the vendor, Kraftwerk Union,
brought in most of the skilled labor and prac-
tically all of the managerial personnel from 
West Germany. 


The bulk of technical labor requirements 


come during the 5 years before the start of 
commercial operations, For a plant of 600 to 
1,300-MWe capacity, a peak work force of 
about 5,000 is required for plant construction
and manufacture of equipment and compo-
nents. Utility officials experienced in nuclear 
powerplant construction in developing coun-
tries conclude that first-level supervisors who 
have 5 to 20 years cf experience are particu-
larly important during the construction phase.
In the view of U.S. officials working in an in-
ternational division of a major vendor 
company: 

An adequate craft labor force is not a con
trolling factor in developing countries becom
ing self-sufficient, but the development of an 
adequate first-line supervision is. The needed 
skillk, labor can be drawn from existing re
sources or by recruiting and training theavailable and often highly motivated re
sources. Single skills are quickly and readily
acquired. [However,] experience has shown 
Lhat nuclear power plant construction re
quires i significantly larger ratio of first-level
supervisors to craft than is needed on other 
heavy construction projects." 
After the plant is built, about 300 to 400 

workers may be needed to operate it, depend
ing on the type of reactor. 3 IAEA spokesmen
emphasize that developing nations often 
underestimate the requirements for highly
skilled manpower needed to ensure safety and 
reliability in'nuclear plant operations. Even forplants, there is a need for a "core of 
indigenous qualified manpower from the be
ginning of the planning for a nuclear power
project.""7 In addition to requirements for 
scientists and engineers, about one-quarter of 
the operating personnel require specialized 
training specific to nuclear plants in areas suchas radiation protection, nuclear chemistry, and 
operations. 

The types of other' personnel required are 
similar to those needed for an oil-fired plant,
but the general capabilty of all technicians, es
pecially the maintenance personnel, must be 
higher in order to ensure safety and reliability
of operations. In most developing countries,
additional personnel must be trained to allowfor back-up and attrition, meaning that the 
first powerplant may demand twice as many 

t persla ad entionas many
technical personnel as a conventional power

"David R. Zaccari, Francois R. Martel, and Eric L. Westberg,
"Establishing a Nuclear Program: Some Perspectives," a paper presented at Montevideo, Uruguay, May 12, 1980. 

"When offsite perrsonnel are taken into account, 600 to 900 
personnel may be required to operate a nuclear plant in the 
United States. The Connecticut Yankee 580-MWe pressurizedwater reactor in 1981 had a staff of 387 onsite and 187 offsite
personnel. See Lelan F. Sillin, "Management Initiatives-
Manpower, " Chief Executive Workshop, Institute of Nuclear 
Power Operations (INPO), Sept. 1, 1981.'F. Mautner-Markhof, "Manpower Development for Nuclear 
Power," in Manpower Requirements,op. cit., p. 359. 



plant of the same size. Many of those in the 
specialized technical category must be 
grounded in the basics of engineering, includ-
ing computer science, while those in the sec-
ond category can often be trained on the job. 

The importance of supervisory and skilledThe mpotane
o suervioryandskiled 


craft labor to the operation of a nuclear power-plan canote oeremhaszed.Souh Koea,
plant cannot be overemphasized. South Korea, 
for example, found that it had the core group 
of nuclear physicists needed for scientific re-
search but lacked the welders and specialized
technicians needed to build reactors. Major 
suppliers of reactors provide training as well 
as services bo deal with special problems as 
they occur in the operation of a reactor. In a 
typical reactor sale, training is provided dur-
ing the 6- or 7-year period between the sign-
ing of the contract and the startup of a turn-
key facility. 

During this period, a large number of peo-
ple are trained in a wide range of skills, from 
graduate engineer to nondegree-holding oper-
ators. Westinghouse, for example, typically 
brings hundreds of local engineers who must 
be fluent in English to the United States for 
training. While the recipient may purchase
simulators at a cost of $7 million to $10 mil-
lior to train personnel in the host country, it 
is generally believed that a country should 
have mo:,e than one power reactor in operation 
to justify such an investment, 

Eventually, such training programs may 
evolve into a means for more extensive tech-eolve itasfer.m owmr tech-eiens si 
nology transfer. Recipients wishing to acquire 
the ability to design and fabricate equipmentand construct facilities may seek to purchase 

the technology itself. if the supplier agrees, 
licensing agreements could be worked out with 
the respective nuclear organizations in the 
host countries, and design groups from the 
host country might work alongside supplier 
firm personnel in the United States. This level 
of technology transfer normally occurs only 
after the recipient has built up considerable 
experience in operations and maintenance. 

Based on experience in the United States,
once a nuclear powerplan, is built, most of the 
operating staff have practical training and ex-
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perience but not necessarily a professional
scientific education. While a developing coun
try may have a relatively large pool of techni
cal labor, operating and maintaining a nuclear 
plant requires considerable additional training 
in specialized areas such as health and safety,instrument calibration and repair, quality as
sunc and rer asn t assurance, and nuclear records. As noted earli

er, at least a quarter of the technical work force 
require specialized training inan engineer
require ciln 
ing-based c; .:riculum. 

Requirements for back-up staff, and the 
need to bring together individuals who can 
work together as a team, mean that relying 
on indigenuous labcr would be viable for Mid
dle Eastern nations only over a long-term pe
riod. All the Islamic nations of the Middle 
East that seek to develop nuclear power will 
have to depend on foreign vendors for a con
siderable period of time after startup of facilities for training Afpersonnel, spare parts, and 
repair. Egypt's decision to purchase its first 
nuclear reactors on a turnkey basis reflects a 
recognition that it would now be impossible 
to construct and operate such a facility with
 

onstructind peratesc 
only indigenous personnel. 

Operating a nuclear power reactor does not 
require a pool c'f research scientists trained in 
fields such as nuclear physics.b However, 
scientists and engineers are needed to run the 
regulatory and planning organizations that ad
minister nuclear programs in developing nations. In addition, without a scientific and en
tos nadtowtotasinii n ngineering research sector, it is unlikely that 
a developing nation would be able to surmount 
the turnkey stage of comparatively low-levelnuclear technology transfer and move into in

dependentarge l edesign and fabrintin 
t large-scale design and fabrication 

of equipment, including both commercial and 
military applications. 

Because nuclear programs require long lead
times, and because they imply a trend toward 
electricity-based industrialization, the ability 
of highly trained scientists and engineers to 

"See Ian Smart, "The Consideration of Nuclear Power," in 
James Evert Katz and Onkar S. Marwah, NuclearPowerin De
veloping Countries:An Analysis ofDecision-Making(Lexing
ton, Mass.: Lexington Books, 1982), p. 152. 
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work with political leaders in establishing nu-
clear program stability and continuity is a key
requirement for developing nations. It is not 
enough that a country possess a large pool of 
academic research scientists: even more criti-
cal are individuals with specialized advanced 
education who can act as planners and mana-
gers. The highly trained scientsts and engi-
neers play key roles in assuring the political/
administrative success of nuclear programs. 

Middle Eastern Nations With 
Comparatively ILarge TechnicalInfrastructures 

In contrast to Israel, the nations of the Is-
lamic Middle East have limited technical man-
power infrastructures. Israeli scientists, engi-
neers, and technicians are among the best in
the world, and Israel has the technical capa-
bility to support the most advanced nuclear 
technologies. Israel, then, is in a situation com-
pletely different fron, the countries of the Is-
lamic Middle East. 

Egypt.-Of all the Islamic nations in the 
Middle East, Egypt has the largest pool of 
scientists and engineers. The Egyptian Atom-
ic Energy Establishment was formed in 1955, 
almost three decades ago. Even so, a lack of 
appropriately trained technicians precludes
the possibility of Egypt developing commer-
cial nuclear power on its own for some time. 
Egypt's experience is especially significant,
since other nations in the region face even 
more severe manpower problems. 

The 2,000 Egyptians at the nation's nuclearresearch center are far fewer than the 18,000

people included in the scientific and technical 

ptaffolhe Inedian te entf Adteical 

staff of the Indian Department of Atomic En-
ergy. h It has been estimated that Egypt has
almost 1,000 nuclear physicists with doctor's 
or master's degrees."7 In 1980, the Inshas Nu-
clear Research Center employed approximate
ly 2,200 people, including 500 physicists and 

"See Richard P. C.ronin, "Prospects for Nuclear Proliferation 
in South Asia," Thc Middle East Journal, vol. 37, No. 4,
autumn, 1983, p. 597, for figures on Indian personnel. 

"Mohammad EI-Sayd Selim, "Egypt," in Katz and Marwah, 
op. cit., p. 152. 

engineers, 200 of whom held doctorates.8 
However, these scientists have been criticized 
for their strong academic orientation by those 
who would prefer that they contribute more 
directly to the establishment of a nuclear pow
er program. 

The Egyptian nuclear scientific community
is neither well-integrated nor supported with 
financial resources adequate for the large u

cnclarores agd.qaed wth !arlcoclear program envisaged. Faced with a lack of 

adequate research facilities, Egyptiarn scien
tists have been forced to accept teaching positions in Egyptian or other Arab universities.The Minister of Electricity called on those 

scientists working abroad to return home to 
take part in the nuclear program, but appar
ently few have done so."h 

Major decisions about nuclear power in 
Egypt have been taken at the highest politi
cal levels. The Higher Council for Nuclear En
ergy (HCNE), formed in 1975, is the formal de
cisionmaking body, composed pimarily of
politicians. President Sadat bhinself, i consultation with the HCNE, made the decision h-
1975 to pursue a commercial nuclear power 
program. Critics of the program, however, in
clude university professors and politicians
from opposition parties such as the Socialist 
Labor Party.8o Three state corporations pos
sess the major responsibilities for carrying out 
the program., but they have been periodically
reorganized, and the advice of the technical ex
perts in these agencies has not always been 
heeded by politicians in making decisions. 
Some observers say that the Egyptian AtomicEnergy Corporation, one of these three, was
not fully consulted about a plan to store Aus
trian nuclear waste in Egypt, which was later 
abandoned." 

On rare but significant occasions, such as 
the opposition of people in the Alexandria area 

"Louise Lief, "Egypt Reviews its Stance as MidEast Nuclear 
Arms Swell," ChristianScience Monitor, Aug. 18, 1980. See 
also U.S. DOE, JointEgypt-UnitedStates,vol. 5, op. cit., p. 17.7 See Selim, op. cit., p. 153 and Abdel-Gawad Sayed, "The 
Reality of the Arab Nuclear Capability," AI-Mustabkbal Al-
Arabi,January 1980, p. 162, (translated and quoted in Selim).

"Ibid., p. 148. 
"Ibid., p. 147. 
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to proposed local siting of a nuclear plant, nu-
clear policy choices have become matters of 
public debate. In that case, President Sadat 
himself ordered suspension of siting plans
after the Alexandria council passed a resolu-
tion rejecting the plant. In Egypt, where pro-
fessional engineering and scientific authority
has long been politically suspect, scientists 
and engineers have played a much less impor-
tant role in giving technical advice than their 
numbers might suggest. 2 

Iran.-In comparison te Egypt, other Mid-
dle Eastern countries face even more severe 
conrtraints on nuclear technology transfer by 
virtue of their small technical manpower pools.
in Iran, where the Institute of Nuclear Science 
was established in Tehei ari in 1958, it is doubt-
ful that the revolutionary governinent will be 
able to launch a new nuclear program based 
on "indigenous technical expertise," as the 
head of the Isfahan Nuclear Technology Cen-
ter has advocated. 3 Owing to political, social, 
and economic dislocations of the revolution 
and the war with Iraq, a revised Iranian nu-
clear program would have to start off with 
only a fraction of the prerevolution-y tech-
nica base. 

In the 1970's, hundreds of Iranian students 
were trained in the United States and Europe 
in nuciear-related fields, but many of these 
technicians and scientists fled from Iran dur-
ing the revolution. The revolutionary govern-
ment has passed legislation encouraging them 
to return, offering the incentive that theirproperty holdings will be guaranteed. How-
proertyhoigs wevillncebes guar . H-
ever, there is no evidence that this group has 
returned. Iran's technical manpower base is 
thus currently weaker than it was prior to the 
revolution. Therefore, despite recent indica-
tions that Iran's leaders have begun to con-
sider completing the Bushehr power reactors, 
it appears that inadeqkate local manpower wilfl 

"For a discussion of the limited role technical advisors played 
in the decision to build the Aswan Dam see Clement Henry
Moore, "The Politics of Technical Consultation," Images of De-
velopment: Egyptian Engineersin Search of Industry (Cam-
bridge, Mass.: MIT Press, 1980), pp. 156-165. 

"See "Esfahan Nuclear Technology Center Reactivated," 
reported in JPRS, NuclearDevelopment and Proliferation,No. 
138, Apr. 14, 1982, pp. 26-27. 
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remain a constraint, particularly if Iran should 
emphasize a program based on independent 
development of nuclear power. 

Iraq.-Iraq has committed itself to a nuclear 
research program and has acquired a number 
of operating research reactors and a labora
tory-scale reprocessing facility. It is impossi
ble to gauge precisely the number of Iraqi 
nuclear scientists and engineers, but they 
number far fewer than thosein Egypt. Cur

rently, education and training in nuclear fields 
is limited to undergraduate studies in h-aq, 
and for t&e foreseeable future Iraq will depend 
on foreign countries such as France and Italy 
for training. 

Italy ag-reed to train 100 Iraqis in the fuel 
cycle labs they provided, and the French 
agreed to set up a "nuclear university" at 
Tuwaitha to train 600 scientists and techni
cians. While information concerning the qual
ity of current programs is not available, these 
assistance programs have not been officially
discontinued in the post-Osirak period. The 
combined impacts of the Iran-Iraq War and 
Saddam Hussein's imprisonment of members 
of the nuci ear community have resulted in a 
setback to the nation's nuclear program. 4 

Iraq, through a technical cooperation agree
ment with Brazil, is acquiring training, ura
nium exploration technology, and engineering
services. Because Brazil is not a signatory to 
the NPT and the country has received nuclear 
technology from West Germany, West Ger
manye otiae eranoprl er many negotiated a bilateral nonproliferation
provision with Brazil which extended safe
guards over West German technology retras
ferred by Brazil. While it appears that Brazil 
did not transfer any West German know-how, 
Brazil's position as an importer of Iraqi oil 
raised concerns about the possibility that Iraq
might receive sensitive technologies from Bra
zil not covered in the Brazil-West Germany ac

cords.'S 
"See U.S. Congress, Senate, Analysis of Six Issues About 

NuclearCapabilitiesof India, Iraq,Libya and Pakistan(Wash
ington, D.C.: U.S. Government Printing Office, 1982); and New 
Scientist, Aug. 28, 1980), p. 635. See also Richard Wilson, op.
cit., for a report on a visit to Tuwaitha in early 1983. 

"See "Brazil and Iraq Signed a Nuclear Cooperation Agree
ment," Nucleonics Week, vol. 21, Jan. 17, 1980, p. 10. 
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Other nations such as West Germany and 
Sweden have agreements with Iraq that in-
clude training; however, it appears that far 
fewer Iraqi students have studied nuclear en-
gineering in Western countries than have 
Egyptians and Iranians. In 1981-82, for exam-
pie, the Institute for International Education 
Survey showed that five Iraqi students were 
studying nuclear engineering in U.S. univer-
sities, four at the graduate level. "6 Iraq's co-
operative agreements with the Soviet Union 
are still valid, and the number of Iraqis trained 
in the Soviet Union is considered to be sig-

Al ria.-In Algeria a nuclear research orga-
nization was set up in the mid-1960's, and edu-
cation in physics, chemistry, and nuclear en-
gineering is available through the 
undergraduate level. Algeria's Center for Nu-
clear Technology and Science (CNST) is deve)-
oping a broad-based nuclear science research 
program that provides Algeria with the fourth 
largest pool of nuclear manpower in the Mid-
dle East. The center has research divisions 
working on uranium ore processing, fuel fab-
rication, reactor engineering, nuclear physics,
applied nuclear research, and health physics.
It employs 170 scientists and has a total staff 
of 500. CSTN spends an estimated $9 million
annually and operates two Van de Graaf ac-
celerators (3Mev and 2 Mev).11 


Algeria has tentative plans to build a nucle-
ar research center at Ain Oussera, but no an-
nournced plans to expand graduate-level edu-
cation. at the new technical universities that 
are to be built. As a result, most advanced 
training in nuclear fields takes place outside 
Algeria, in Western nations. The nation has 
technical cooperation agreements with Bel-
gium, Brazil, and France. 

In years past, the Soviet Union provided
some limited nuclear assistance, but there is no indication that significant cooperation still 

"'Institute of International Educaticn, "Detailed Cluster Re-
port on Nuclear Engineering," correr-pondence, Feb. 1, 1983. 

"See "Cooperation is the Key to Arab Nuclear Development," 
Nuclear EngineeringInternational,January 1982, p. 14. Seealso, papers, by Adnan Mustafa and Adnan Shihab-Eldin for 
the Second Arab Energy Conference, Doha, Qatar, Mar. 6, 1982. 

occurs. Given the extreme limitations to train. 
ig programs for advanced technicians and the 
absence of a formal decision by Algeria to em
phasize nuclear technology acquisition, it ap
pears that Algeria might develop the manpow
er base required to operate nuclear reactors 
built on a turnkey basis and the skills needed 
to support limited uranium mining-all by the 
turn of the century. However, advanced train
ing will entail foreign study for the next 20 
years.

Limited Technical Infrastructures in Other 
Middle East Nations.-In contrast to Egypt,
Iran, Iraq, and Algeria where a small techni
cal infrastructure exists, Libya and other Mid
dle Eastern nations have much more limited 
technical manpower bases. In Libya, despite 
a high-level political decision to acquire nu
clear technology, mixed results have been
achieved-owing primarily to the reluctance 
of foreign suppliers to involve themselves and 
to Libya's comparatively late start in the early
1970's. Unable to acquire technology from 
many Western nations, Libya has relied pri
m-rily on the Soviet Union and Belgium.

The Tagiura Nuclear Center near Tripoli was 
Lilt with Soviet assistance and a 10-MWt re
search reactor, fueled with approximately 3 kg 

of 80 percent enriched uranium, was provided.
This reactor went critical in late 1981 or early1982, but reportedly experienced some start
up difficulties.88 Libya has received assistance 
from the Belgian firms Union Mirac and Bel
gonucleaire for uranium exploration and fuel 
fabrication. It is also negotiating with the 
Soviet Union for a 440-MWe reactor, which 
would probably be imported on a turnkey ba
sis using skilled labor from Bulgaria and Yu
goslavia. As mentioned earlier, a Belgian firm 
may participate in the power reactor project."'
Given its lack of faciliti. for advanced studyin nuclear fields, Libya will be de' endent on 
study programs abroad, particulErly in East
ern bloc nations, for many years to come. 

"See Zivia wurtele, Gregory S.Jones, Beverly C. Rowen, and
Marcy Agmon, NuclearProliferationProspectrfor the Middle 
East andSouth Asia (Marina Del Ray, Calif.: Pan Heuristics, 
1981).

"Robin Miller, "Nuclear Plans Outlined," JamahiriyahRe
view, No. 22, March 1982, p. 17. See footnote 9. 

http:difficulties.88


This discussion underscores the weakness 
of the nuclear technical manpower base in the 
Islamic nations of the Middle East. All of 
them, except Iran under the revolutionary 
government, have publicly committed them-
selves to a strategy of near-term reliance on 
foreign suppliers rather than attempting a 
purely "indigenous" route. (And in Iran it is 
doubtful that the rhetoric can be translated 
into practice.) Because of their limited tech-
nical infrastructures, none of these nations can 
construct, fuel, operate and maintain nuclear 
powerplants without considerable foreign 
assistance at this stage. 

Bilateral Nuclear Cooperation 

Nuclear technology transfer, particularly 
the training component, has occurred most 
often in a bilateral context. Normally, govern-
ments establish bilateral nuclear cooperation 
agreements that open the door for commercial 
sales and training programs. The United 
States has established bilateral agreements for 
nuclear cooperation with a number of Middle 
Eastern nations. A bilateral agreement was 
signed with Iran in 1957, and a revised agree-
ment was negotiated but not signed prior to 
the revolution in Iran. The United States pro-
Sided technical assistance though its Atoms 
for Peace Program. 

Under that program, a total of about 230 
people from Egypt, Iran, Iraq, Jordan, Ku-
wait, Lebanon, Libya, and Saudi Arabia were 
trained. More than half were Egyptians, and 
the total number of trainees was far smaller 
than that for countries such as India (1,104) 
or Taiwan (713).10The United States has a few 
programs in the nuclear field with Israel; the 
Nuclear Regulatory Commission (NRC) has a 
5-year agreement to exchange nuclear safety 
and environmental information with Israel.9' 

The most important bilateral agreement in 
the nuclear field with any country in the Is-

See U.S. Congress, Joint Committee on Atomic Energy, S. 
1439: ExportReorganizationAct of 1976. hearings, 94th Cong., 
2d sess.; Mautner-Markoff, op. cit. 

U.S. Congress, Committee on Science and Technology, 
Science, Technology and American Diplomacy (Washington, 
D.C.: U.S. Government Printing Office, 1982), p. 174. 
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lamic Middle East is the one with Egypt. In 
1981, the United States and Egypt signed a 
full nuclear cooperation agreement that con
tains strict provisions concerning controls and 
safeguards. Programs sponsored under this 
agreement have included special attention to 
safety issues. Egypt's decision to ratify the 
NPT and its willingness to accept bilateral 
controls opened the way for more extensive 
technology transfers. The bilateral agreement 
between the United States and Egypt has thus 
contributed to U.S. nonproliferation policies. 

Many other supplier nations have also es
tablished nuclear cooperation agreements with 

Middle East nations. Bilateral cooperationagreements provide the assisting nation with 

a measure of influence over the nuclear pro
gram of the recipient in exchange for helping 
the recipient develop indigenous technical ca
pabilities. The inability of the U.S. Export-
Import Bank to finance Egyptian reactor sales 
is seen by some as evidence that cooperation 
is limited, pos;ng a significant problem for 
Egypt's leadership.92 

Middle Eastern Students 
in the United States 

As discussed in chapter 13, foreign student 
enrollment in U.S. educational institutions 
may be an important channel for technology 

transfer. To date, comparatively few Middle 
Eastern students have been enrolled in tech
nical fields, but this pattern is likely to change 
as those students who first cane to the United 
States in the late 1970's begin to consider ad
vanced graduate training. 

An increasing number of engineering grad
uates from the 30 U.S. institutions which of
fer degree programs in science and engineer
ing are foreign nationals. The Federal 
Government has not collected data on the ex

act numbers of Middle Eastern students by 
fields of study enrolled in such U.S. program, 
but of the almost 62,000 foreign nationals who
received science and engineering doctorates 
between 1960 and 1981, thcre were 1,600 Ira

"See G. Henry M. Schuler, "Will Egypt Be Denied its 'Peace 
Dividend?' " Anmerican-Arab Affairs. No. 7, winter 1983-84. 
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nians, 500 Iraqis, and almost 1,400 Egyptians.
About one-third of these degrees were awarded 
during 1960-81 in engineering, of which about 
1,000 were awarded to students from Iran,
Iraq, and Egypt. These numbers are far small-
er than the numbers of students from the East 
Asian region (about 15,000) who earned simi-lar egres duingtheerio2:'an
lar degrees during the period."1 

In 1981 alone, 189 Iranians, 26 Iraqis, and 
77 Egyptians were awir&.d doctorates in all 
science and engineering fields from U.S. insti-
tutions. In the more specialized fields of nu-
clear engineering and physics, fewer Middle 
Eastern students received degrees. Table 88 
shows numbers of doctoral degree recipients
from these nations for 1981. Middle Eastern 
students make up only a very small percent-
age of student enrollment and doctoral recip-
ients in science and engineering. According to 
data collected by the Institute for Internation-
al Education, during 1981-82 there were about 
20 Middle Eastern students enrolled in nuclear 
engineering programs.9 These data are inade-
quate indicators of Middle Eastern study intechnical fields, however, because a doctorate 
is not a prerequisite for an engineer to func-tioneffctielyinost eveopig cl :try
pion effectively in most developing co.ry
projects. 

The small number of Middle Eastern stu-
dents enrolled in and receiving Ph.D.'s in tech-
nical fields contrasts sharply with earollments 
in all programs. In 1981-82, 326,300 foreign
students were enrolled in various programs of 
education in the United States. Among this 
group, 74,390 students were from the Middle 
East. The largest number (35,860) were from 
Iran, followed by 10,220 from Saudi Arabia,
6,800 from Lebanon, 6,180 from Jordan, and
3,330 from Kuwait." The enrollment of foreign
students from the Middle East grew very rap-
number of these students were studying sub-
jects such as nuclear engineering. With the ex-

idly during the 1970's. However, only a small 

"National Scien' '7undation, Science and EngineeringDoctoraces: 1960-81, 83-309, p. 68. 
"'Data provided by the Institute for International Education,

January 1983. 
"Institute of International Education, Open Doors:1981/82

(New York: lIE, 1983), p. 18. 

ception of Iran under the Shah, there is little 
evidence of a directed effort by any Middle 
Eastern nation to train a large number of 
students in nuclear engineering or in related 
disciplines in the United States. 

In 1983, the Reagan administration issued 
an orde r eag an strato sudorder forbidding Libyan students to study

nuclear engineering or aviation in the United 
States. However, officials in the State Depart
ment and the Immigration and Naturalization 
Service were unable to verify estimates that 
2,000 students from Libya were actually en
rolled in all U.S. programs, much less how 
many were pursuing studies in nuclear engi
neering or civil aviation. In August 1983, de
portation hearings began for nine Libyan
students whose visas had expired.9" The only
other instance of such restrictions on foreign
students from the Middle East occurred dur
ing the time of the hostage crisis, when an in
vestigation was conducted to verify the legal
status of Iranian students studying in the 
United States. 

Nuclear technology transfer also occurs 
through the IAEA. U.S. contributions totaling $5 million in 1981 supported the IAEA's
Program for Technical Assistance for Safeguards. This organization carries out training 

programs in nuclear manpower development
in a variety of fields. The organization esti
mates that its programs have trained about 
40 percent of the personnel needed by devel
oping countries.9" During the 4-year period
1975-78, fewer than 100 people from the Mid
de East wei'e trained in IAEA programs, with
 
the largest numbers coming from Egypt (23)

and Iran (27).
 

IAEA has forecast that no Middle Eastern 
nation will attain the highest stage of capa
bility ("self-sufficiency") in nuclear technology 
by the year 2000. Also, even under extre~nelyb h er2 0 s e n e.A ,e xriil 
optimistic assumptions concerning growth innuclear power, only Egypt and Iran might at

""Libyan Students Held as Risks Freed on Bail; Deporta
tion is Expected," New York Times, Aug. 14, 1983.

'IS. B. Hammon, and M. A. Kanter, "Nuclear Power: Proj
ect Training for Engineers from Developing Countries," Engi.
neering Education, January 1982, p. 316. 
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Table 88.-Middle Eastern Students Recoiving
 
Doctorates in Technical Fields in
 

the Un!ted States, 1981
 

Country of origin 
Iran ....................... 

Iraq ....................... 

Jordan ..................... 

Kuw ait .................... 

Lebanon ................ .. 

Saudi Arabia ............... 

Syria ...................... 

A lgeria .................... 

Egypt ..................... 

Libya ...................... 


Total Middle East ......... 

Total non-U.S. citizens ..... 

Taiwan ....... ............ 

Ph.D s Phy,,ics and 
engineering astronomy 

74 13 
4 1 
8 1 
3 0 
8 2 

15 0 
1 1 
4 0 

41 1 
5 1 

163 20 

1,241 715 
201 37
 

NOTE: 	It is difficult to determine where these students will go after receiving 
their degrees; data is collerted well before graduation Out of 13 students 

receiving Ph.Ds in physics and astronomy, for example, 3 planned to stay 
In the United States, 2 planned to return to West Asia, and 8 had not made 
plans when the survey was taken. 

SOURCE: Data provided by the National Science Foundation, August 1983. 

tan the level of a "confirmed" program with 
two or more plants in operation2 While many 
of these countries are developing nuclear re
search programs, the quality of these pro-
grams varies, and only Egypt and Algeria 
have established programs that could be con-
sidered indigenously based. Given these fac-
tors, it appears highly unlikely that any of 
these Islamic Middle Eastern nations except 
Egypt will be a position to undertake a reac-
tor project indigenously before the turn of the 
century, unless there are dramatic shifts in 
policy, 

11B. J. Csik, "Manpower Requirements for Nuclear Power in 

Developing Countries,"in IAEA, ManpowerRequirements,op. 
cit., p. 18. 

MILITARY APPLICATIONS 
CONSIDERATIONS 

The Middle East is generally viewed as a 
part of the world where nuclear weapons would 
be particularly dangerous because of its his
tory of political turbulence and conflict. Ten
sion exists not only between Israel and its 
Arab neighbors, but also between other states 
in the region (Iran and Iraq, Egypt and Libya) 
and within states. The introduction of nuclear 
weapons could affect the region's balance of 
power. Moreover, the Middle East is strate
gically important to the superpowers, whose
interests would be affected by the spread of 
nuclear weapons in the region. U.S. ability to 
nuce evens thereo be s b ily 
influence events there could be substantially 
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reduced if weapons proliferation reduced the
willingness of nations in the region to cooper-
ate with the United States or to exercise re-
straint in their military programs. 

It seems unlikely that nuclear proliferation
in the Middle East would be a stabilizing in-
fluence. Arguments about stabilization have
been based on the assumption that some 
states would have a second-strike capability,
but the possibility that any country in the re-
gion except Israel could develop such a capa-
bility in the next 20 years appears remote. In
addition, given Israel's stat d intention not 
to allow any states in the region to develop anuclear explosives capability-and its destruc-
tion of Iraq's Osirak reactor-the spread of nu-
clear weapons is almost certain to elicit re-
sponse by major states in the region. 

The analysis that follows leads to the con-
clusion that because of shortages of skilled 
manpower and the restrictive export polices
of supplier nations, most Middle Eastern na-
tions will be unable by themselves to construct 
nuclear weapons until well into the next cen-tury. Nevertheless, political variables will 
strongly influence the course nf nuclear proliferation in the region. If onc ttion were to
demonstrate its ability to use a IhULear device,
other nations might try to catch up. Similarly,
if supplier nations (including countries such 
as India and Argentina that are likely to 
emerge as suppliers) loosened restrictions on

nuclear exports, proliferation would become 

more likely. 


Intentions 

While a host of technological, manpower,
and financing corsiderations affect the spread
of nuclear weapons, political considerations 
are paramount. Political factors that stimulate
proliferation include the perception that Israel
has the technical capability to produce nuclear 
weapons in a short period of time. It is likely
that, barring a lasting peace settlement, the
major motivation for weapons acquisition by
other countries in the region will be as a deter-
rent to Israel. 

A second factor involves concern that acountry's weapons capability is on a par with
that of other Islamic countries in the region.
Syria's increased interest in nuclear technol
ogy may, for example, be due in part to con
cern about Iraq's program. If Libya acquires
a militarily significant nuclear weapons capa
bility, Egypt might reevaluate the direction 
of its nuclear program. 

Nuclear cooperation among nations in the
region could, under certain conditions, accel
erate weapons proliferation. Reported contri
butions by Middle Eastern nations to Pakis
tan's nuclear program could be motivated bya desire to obtain nuclear technology or by the
wish to ensure that the other contributors will 
not obtain an advantage. Overt proliferation
by any state in the region would undoubtedly 
stimulate activity by others. Finally, if the ex
port policies of supplier nations (including
smaller nuclear states likely to become sup
pliers) become more lenient, the incentives for 
weapons acquisition will increase. 
Pace and Nature of Nuclear 
Proliferation in the Middle East 

Despite incentives for weapons acquisition,
overt proliferation has not occurred. Inhibiting
political factors include safeguards and the reluctance of major supplier states to provide
sensitive technologies. The perceived fear of
the consequences of weapons proliferation, es
pecially for small states and those dependent

on geographically clustered industrial or oil fa
cilities, has most certainly acted to limit nuclear weapons acquisition.
 

Another major factor limiting nuclear weap
ons programs has been the domestic politics
of Middle Eastern nations: political leadership
has not been strong enough to sustain steady
development of commercial nuclear programs,
much less to launch highly focused crash 
weapons programs. Nevertheless, the persist
ence of deep and costly conflicts such as the
Iran-Iraq War might propel leaders to attempt
to steal or fabricate unsophisticated nuclear 
weapons. 



While the existing nuclear weapons states 
developed their weapons in programs dedi-
cated wholly or substantially to military pur-
poses, and while these nations proved their ca-
pability through testing, it appears that latent 
proliferation in conjunction with small re-
search-scale facilities is the most likely pathfor nations in the region. (Indeed, Israel's 
assumed capability is based on comparatively 

small-scale facilities.) This is the case because, 
as mentioned earlier, most of these countries 
are not likely to acquire commercial-scale sen-
sitive facilties and because of the nonprolifera-
tion controls of supplier nations. 

While it is theoretically possible for a state 
to purchase nuclear-grade graphite or heavy 
water and attempt to design and build its own 
plutonium production reactor and a facility forexrcgteplutonium suctions 
extracting the plutonium, such a project would 
be difficult for natic .s with such wea. tech-
nical infrastructures. In addition, a weapons 
program that includes facilities such as those 
list'ed above would involve substantial impor-
tation of equipment and, for all nations except 
Egypt, of technical personnel; it would be ap-
parent to outside observers that a program 
was under way. 

Given these factors, the most worrisome 
path to weapons capability is the acquisition 
of small-scale fuel cycle facilities that can be 
rationalized, more or less reasonably, as logical 
components of an orderly long-term effort to 
develop a broad capability for using nuclear 
power. 

India represents an extreme example of this 
path. Some of its power reactors are safe
guarded, but not all. India acquired unsafe-
guarded research and materials-testing reac-
tors, pilot-scale reprocessing plants, and 
heavy-water production facilities in the 1960's, 
with substantial assistance from foreign com-
panies and governments. Buying these facili-
ties probably cost considerably less than 
would hlave construction of commercial-scale 
plants. A program of this type, using research 
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reactors, could be comparatively inexpen
9sive-on the order of $300 million."

Libya.-Among the Islamic nations of the 
Middle East, only Libya has made an overt 
effort to acquire nuclear weapons, although 
there is strong circumstantial evidence that 
tre is s tcr touequipip itselfienc withthatnec-Iraq has attempted 
essary facilities. If these nations are catego
rized as those with "high intentions," most of
the Islamic Middle Eastern nations should be 
vee sain M ediust r l itions , 
based on n tehnolo t eterns
based on nuclear technology trade patterns 
and policy positions. 

Despite Libya's well-advertised intentions 
to acquire nuclear explosives and its willing
ness to use oil money to purchase any type of 
nuclear technology possible, its nuclear ambiare severely limited by the weakness of 
its technical manpower base and lack of coher
ent planning and research programs. As a re
sult, it is unlikely that Libya will be able to 
achieve nuclear independence at India's level 
for 30 years. 

Libya's overt designs on nuclear weapons 
have made supplier nations reluctant to sell. 
Colonel Qaddafi's request for sensitive nuclear 

technology, and worldwide concern over Lib. 
yan-Pakistani nuclear cooperation, prompted 
the French government of Giscard d'Estaing 
to cancel an agreement to sell Libya a 600-
MWe reactor in 1975. Libya also failed in its 
attempt to obtain "tactical" nuclear weapons 
from China in the early 1970's and to acquireIndian nuclear explosives and production tech

nology in the latter part of the decade. 

"Various estimates have been made of the cost of moving 
to the first nuclear bomb test for a nation with no reactor or 
nuclear base. These estimates are reviewed in Gordon W. Smith 
and Ronald Soglio, "Economic Development and Nuclear Pro
liferation: An Overview," in Dagobert L. Brito, Michael D. In
triigator, and Adele W. Wilk, Strategiesfor ManagingNuclear 
Proliferation (Lexington, Mass.: Lexington Books, 1983), pp. 
75-76. The authors conclude that the economic costs are less 
a constraint than the "policy costs" to less-developed countries 
of moderate income and population which are determined to 
acquire nuclear weapons. 
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Through financial assistance to Pakistan, Lib-
ya attempted to obtain sensitive nuclear tech-
nology, but relations between the two nations 
cooled after the fall of Prime Minister Bhutto 
and under pressure from the United States. 

Of greatest current concern are report3 that 
Niger has sold at least 788 tons of uranium 
to Libya, some of which may have been 
shipped to Pakistan, thus circumventing
IAEA safeguards.'" These sales apparently 
were ended in 1981, but the transactions raise 
a number of problems. The uranium could be 
stockpiled for use in an undeclared facility lo-
cated either in Libya or abroad. Currently,
Libya's ability to acquire sensitive nuclear 
technology depends to a great extent on the 
policies of the Soviet Union. If Soviet exports
become less restrictive or new suppliers enter 
the market, Libya's ability to acquire technol-
ogy might increase. However, it is striking
that the Middle Eastern nation most com-
mitted to a nuclear weapons path has been s0 
unsuccessful in acquiring sensitive technology. 

Iraq.-The case of Iraq illustrates many of 
the difficulties in assessing the proliferation
potential of individual nations. Although
Israel justified destroying the Iraqi Osirak 
reactor in 1981 on the grounds that " ... it is 
intended, despite the camouflage, to create 
atomic bombs," U.S. Government officials 
stated that the U.S. intelligence community
had not firmly concluded that Iraq was, in 
fact, planning to build a weapon."" 

Public attention has focused on the possi-
bility that Iraq was pursuing a "quick-fix"rapid weapons building effort, when it appears 

more likely that the primary thrust of Iraq's
program was to acquire nuclear facilities and 
experience needed to produce nuclear weapons 
some years down the line after expiration of 

""It is not clear whether shipments planned for 1981 were 
completted. If they were, the total shipped would have amounted 

o about 2,000 tons. See Ibya Buys Uranium S2cretly," The 
7imes, London, Aug. 29, 1981,"'See Roger Pajak, op. cit., pp. 

p. 
53 and 56. For review ofa 

the evidence concerning an Iraqi nuclear weapons program, see 
Jed C. Snyder, "'le Road to Osirak: Bagdad's Quest for the

Aiddle East Journal.vol. 37, No. 4,autumn 1983, p. 

its bilateral accords with the French. The cov
ert and latent nature of the proliferation po
tential of Iraq underscores the importance of 
examining the long-term implication, of tech
nical infrastructure building. 

At tie heart of debates about Iraq's ability 
to produce a nuclear weapon are questions of 
the effectiveness of safeguards. Because Iraq
is a party to the NPT, concern about poten
tial Iraqi nuclear weapons proliferation has 
highlighted uncertainties about the coverage
of safeguards. Iraq's record of nuclear tech
nology acquisition has led many to question
whether a nation might pursue a weapons pro
gram while publicly adhering to the NPT, and 
later abrogate the NPT when it is convenient 
to do so.
 

Evaluation of Iraq's future ability to pro
duce nuclear explosives requires an examrina
tion of the proliferation scenarios considered 
credible prior to the bombing of the Iraqi reac
tor. One scenario involved Iraq acquiring suf
ficient highly enriched uranium (HEU) to 
make a bomb. Using the IAEA definition of 
a "significant quantity" of uranium needed for 
a nuclear weapon, Iraq would have had to ob
tain 25 kg of HEU in order to construct a nu
clear device. Concern focused on the HEU sup
plied to Iraq for its two research reactors. 
France initially agreed to supply 70 kg of 93 
percent HEU. HEU of this type could have 
been used directly in the production of nuclear 
weapons. This amount would have been suf
ficient for production of several nuclear de
vices, but IAEA safeguards and the presencediversion difficult, though not impossible.of French technicians onsite would have made 

Debates ensued within the French Govern
ment about whether caramel, or low enriched 
uranium, should be supplied as a substitute. 
Such uranium would have to have been further enriched in order to produce HEU. Ultimately, Iraq rejected this caramel option and 
h.
the French decided on a compromise plan thatinvolved shipments of HEU in consignments

of about 12 kg, sufficient for a core-loadingreactor but insufficient for weapons manufac



ture, as the reactor was to be operated con-
tinuously.°2 

After the destruction of Osirak, the French 
promised to assist Iraq in rebuilding the 
Osirak reactor but French spokesmen'report-
Osra reactor butrenthnedsokeseuarepoandedly cailed for strengthened safeguards 

the use of low-enriched uranium fuel in the re-
built reactor. Iraq opposed this, some believe, 
on the grounds that it did not meet the condi-
tions of the original contract and that the neu-
tron flux resulting would have been lower and 
inadequate for certain types of research oper-
ations.' 3 No agreement has been reached at 
this point, and fuel shipments " om France ap-
Darently have not occurred. Nor has the Tam-
i.iuz 1 Osirak reactor been rebuilt. 

Themaor in-ecodiverionscenrioin-
The second major diversion scenario 
volved the production of plutonium for a nu-
clear device. This diversion path would not be 
eliminated with the supply of caramel fuel. 
Osirak could have been used to produce plu-
tonium by irradiation of uranium targets in 
the reactor core or by installation of a uranium 
blanket around the core. According to IAEA 
sources, removing te reflector elements from 
the reactor and irradiating fertile elements 
both inside and outside the core could provide 
up to one or two "significant quantities" of 
plutonium per year, or approximately 8 kg.'0 4  

French physicists estimated that the reactor 
could produce 3.3-10.0 kg per year; however, 
the actual amount is dependent on the pluto-
nium production scenario, 

in a "core" scenario, uranium targets could 
be placed in the reactor core and irradiated. 

1 was designed as a materials testingTammuz 1wa nind s trials coun-
facility; such a facility in industrialized coun-
tries is for studying irradiation of power reac-

""The French also reportedly irradiated the HEU,making 
it much more difficult to use in weapons production. Irradiated 
HEU would have to be reprocessed in order to make it usable 
in nuclear weapons; capabilities to do so would have been limited 
by the small size of Iraq's reprocessing laboratories. 

""'France, Iraq Unveil Secret Nuclear Accord," Energ.y 
lail, June 19, 1981. "More Nuclear Guarantees From Iraq 
to be Sought." Le Monde, Jan. 18, 1982, p. 7, reported in FBIS: 
France. See also Andrew Lloyd, "Can France Stop the Iraqi 
Bomb?,." New Scientist, Apr. 22, 1982, p. 201, for areport on 
French debates on the c iramel option. 
"'llans Gruemm, "Safeguards and Tamuz: Setting the 11ec-

ord Straight," IAEA Bulletin, vol. 23, No. 4,December 1981. 
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tor construction materials and fuel elements. 
Substituting uraniu-. would not have been dif
ficult because of in-core inspection limitations. 
The procedure might have been difficult to de
tect given the short irradiation time (weeks) 
required.amount ofHowever, thethatcorecan size limits theuranium lbe irradiated, 
mkng pluonium producn bersomeI 
maing plutonium production cumbersome.In 

order to gain 8 kg of weapons-optimal pluto

have to be irradiated. 510
 

The IAEA could have detected this activi
ty through existing safeguards techniques, 
but sufficient time passes between inspections 
to allow the production of some plutonium. 
With the presence of French technicians and 
substantial improvements in IAEA inspectiontechniques under consideration, detection 
o ques ude nsidronble
 

would have been highly probable.
 

The second scenario for plutonium produc
tion requires a natural or depleted uranium 
"blanket" to be placed eround the reactor core. 
The length of irradiation is a function of the 
neutron flux-that is, t.Lie density of neutron 
emission from the reactor core. Since the blan
ket is outside the core, and therefore farther 
away from the core, there is less neutron flux 
and irradiation time is longer. In addition, 
greater cooling capacity would probably be 
necessary to remove the excess heat generated 
by irradiation of the blanket. Despite these 
constraints, much more uranium could be ir
radiated at one time. The probability of detec

tion would depend on how easily the blanket 
was installed and removed. However, once 
again, with French technicians present andIAEA surveillance cameras operating, this 
scenario could have been detected with exist
ing safeguards techniques. 

If Iraq had succeeded in irradiating urani

um, it would have obtained plutonium, but re
processing limitations would have diminished 
the prospect of near-term accumulation of sig
ti 
nificant quantities of plutonium. The small 

"'Less optimal plutonium with 0.2 percent concentration 
would require irradiation of I tonnes (metric tons) of uranium. 
The light-water reactor design is not avery "convenient" path 
to plutonium production b-pcause it does not produce the spare 
neutrons necessary for a high rate of plutonium production. 
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laboratory provided by the Italians would 
have permitted reprocessing on only a small 
scale. 

Both of these plutoium production scenar-
ios are constrained by technical factors and 
safeguards. For a country with Iraq's limited 
technical manpower base, indigenous plutoni-
um production would have been difficult. Dur-
ing the neL -term, the presence of the French 
and the apllication of safeguards, as well as 
the international attention focused Iraq,on 
would have made diversion of HEU or modi-
fied usage of the facility unlikely unless Iraq
withdrew from the NPT.I" 

vHowever, the thrust of Iraq's program may 

have been acquisition of nuclear weapons over 
the longer term. Given the presence of French 
technicians until 1989, it seems likely that the 
goal was to build up a technical capability over 
the near term, leaving open the option for 
weapons production after the departure of for-
eign advisors and the developi .aut of a group
of highly trained Iraqis. This long-term sce-
nario, requiring 15-20 years, would eventually 
provide Iraq with the ability to develop a nu-
clear arsenal rather than a few unsophisticated 
bombs. While some believe it may have set the 
program back, Israel's raid on the research 
reactor thus did not eliminate the long-term 
possibility of an Iraqi weapons program since 
technical assistance in reprocessing-related
technology continues. More important in di-
minishing longer term proliferation prospects 
is the combined effect of the Iran-Iraq War 
and the reported imprisonment of members of 
Iraq's nuclear community. 

Before the reactor is rebuilt, a number of 

issues will have to be worked out. The French 

have expressed their intention to extend safe-

guards and to "internationalize" the project

by insuring that the new administrative scien-

tific director would be a Frenchman or a rep
resentative of the IAEA. External Relations 
Minister Cheysson has stated that French 

"' f the French had been willing to cover up illegal actions
by the Iraqis, a prospect feared by Israel, the possibilty of detec-
tion would have been significantly reduced, 

assistance will be resumed only with the "dou
bling or quadrupling" of safeguards. °7 

The case of Iraq illustrates the possibility
that with combined improvements in fuel and 
facility design and in safeguards, the threat 
of proliferation could be substantially reduced 
while retaining a legitimate nuclear program.
Three changes could enhance this possibility.
First, reduced enrichment fuels (caramel or sil
icide) now under development might be used 
in research reactors presently fueled with 
HE U. The use of low-enriched L -anium fuel,
if it could be fabricated to maintain the neu
tron flux of HEU, could serve nonproliferationgoals.'""Second, a new research reactor couldlbe designed to make the installation of a blan

ke ousid the heitalliossiblF
ket outside the core virtually impossible. Fi
nally, better remote-sensing and inspection 
techniques could upgrade the quality of safe
guards. 

Iran.-While it is difficult to ascertain the 
intentions of the Khomeini regime in Iran con
cerning nuclear weapons, it appears that the 
pressures of warfare with Iraq may limit 
Iran's ability to engage in a crash weapons 
program. At the same time, its motivations 
for doing so may be increased. A sudden up
grading of Iraq's program might st, ulate re
evaluation by Iran. It appears that the cur
rent regime, like that of the Shah, may
emphasize acquisition of sophisticated conven
tional weapons. The acquisition of nuclear 
weapons would be seen as provocative by the 
Soviets. In addition, a restart of L ea's nuclear 
program would be impeded by the flight of sci
entists and engineers from the c(.untry follow
ing the revolution. 

Syria.-Syria was apparently as concerned 
about the development of Iraqi and Iranian 
nuclear capability as Israel was. Syria's ap
proach to nuclear development reflects a de

"""Nuclear Supplies to lraq Dependent Tougher Safeon 
guards, France Asserts." Nucleonics Week, vol. 22, No. 26, July 
2, 1981, p. 1 

"'"lHowever. this results in the production of more plutoniumIn addition, somce experts question whether lower-enriched 
uranium fuel could be used so as to maintain a high enough
neutron flux needed for cutting edge experiments. 



sire not to fall too far behind any of the other 
Islamic -idtions in the region. Consequently, 
setba,,kE, to any of the other programs may 
mitigate Syrian proliferation prospects, par-
ticularly if Israeli capability remains undem- 
onstrated. Syria's important step has been to 
developEgyptian 

entific research facilities, and Syria's military 
expenditures have been concentrated on main-
taining the front against Iraq and Israel and 
on local interventions in Jordan and Lebanon.The ovit Uion up-Syia'smajr mlitry 
The Soviet Union,Syria's major milithry sup-
plier, apparently has not provided Syria with 
sensitive nuclear technology. Syrian capabil
ity to produce i nuclear explosive device in-
digtcnously will probably not develop until the 
turn of the century. 

Egypt.-Egypt has a greater technical ca-
pability than any other Middle Eastern Islam-
ic nation to develop nuclear weapons if such 
a political decision were made. However, its 
nuclear technology purchases indicate that no 

steps have been taken in this direction, and 
the nation is generally not considered to be . 
proliferation threat at present. Egypt rejected 
a proposal in the early 1960's for a 200-MW 
natural uranium-fueled, heavy-water reactor 
that could have produced a large amount ofplutoiu. he natonue ha ontue 
plutonium.The nation curr,-;ntly has no fuel 
fabrication plans and has concluded that an 
indigenous enrichment program would not be 
cost effective. Egypt has little research relat
ing to the front end of the fuel cycle, and no 
known R&D program related to uranium en-
richment. 

Although the argument has been made that 
Israel still may pose a major threat to Egyp-
tian security, Egyptiai leaders have said lit-
Lie about Israel's nuclear capability since the 

Camp David accords. Whether because Egyp-
tians have chosen a strategy of conventional 
preemptive attack or because the perceivedthreat has diminished, Egypt's acceptance of

thetdmnihdEyp' fa acptne 
the NPT indicates an emphasis on a long-term 
strategy designed to develop the technologi-
cal foundation for a nuclear power program. 
After acquiring a large --cnount of commercial 
nuclear technology and considerable experi-

ence, Egypt could, of course, move toward a 
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nuclear weapons option later if the political 
Aioice were made to do so. 09 However, in 
order to do so Egypt would have to acquire 
sensitive facilities. 

The development of nuclear weapons by Lib
ya,ifthis were to occur,could seriously after
 

thinking about the nuclear weapons
path. Likewise, if Israel demonstrates nuclear 
capability or is perceived as having expansion
ist rather than status quo intentions, the pres

sure to devekSp nuclear weapons would be in
creased in many Islamic nations, Egypt
probably included. 10 

Algeria. -Algeria's limited nuclear infra
structure precludes indigenous production of 
a -uclear device until the end of the century. 
Because Algeria has been moving closer to the 
West and isunkely to experience ageopolit
ical change sufficient to cause itto initiate a 

chans oa it o ntaea 
tht Algeria has made the decision to pupsue
 
a w ean s a dt dch o nevr,uild
 

a weapons path. It could, however, build a
 
foadlyased ogra which culd form 
foundation for a nuclear explosives program 
in the 21st century. The nation. has not signed 
the NPT; therefore. in order to import nuclear 
technology, Algeria may be forced to accede 
to sa'eguards. If Algeria exported uranium, 
it would be under no legal obligation to require
s g 
liferaticr concern inthe next century.
 

Saudi Arabia.- Saudi Arabia currently has 
no significant nuclear research facilities or nu
clear power plans. However, since the Saudis 
have the capacity to finance programs in other 
nations, they are important in the context of 
Middle Eastern nuclear weapons proliferation. 
Saudi Arabia has a strong interest in the sta
bility of the Middle East and therefore is likely 
to view weapons development programs in 
other states as alarming. It could support re
ggional and global efforts to reduce Israel's in
centives to adopt an overt nuclear stance; for 

example, participation in the nuclear programs 

'uAn editorial written b:ythe editor-in-chief of Ai Ahram ad
vocated ratification of tie NPT on precisely these grounds. See
Selim in Katz, op. cit., p. 156. 

"'See csIs, op. cit., p. 56. 
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of other nations could be directed at enhanc-
ing Saudi Arabia's capability to limit the
spread of nuclear weapons technology in the
region and to ensure the peaceful orientation
of such programs. 

Some believe that Saudi Arabia may haveprovided financing for Pakistan's nuclear pro-gram in order to preclude exclusive coopera-
tion between Pakistan and either Iraq or
Libya. Assistance to Iraq for reconstruction 
Libya. Asssancr toulIraq fe onstucaat tionof itt, reactor could be given in such a way asto restrain Iraq from producing weapons.Another method would be to emphasize re-
gional security interests through organiza-
tions such as the Gulf Cooperation Council as 
a counterbalance to unilateral weapons pro-
duction programs in individual states. 

Other Limiting Fa~ctors 
For Middle Eastern nations wishing to pur-

sue a nuclear weapons peth, gaining sufficient
weapon-grade fissionable materials (with all
the accompanying technical expertise re-
quired) presents a more serious constraint 
than does weapons design or delivery. As Mid-
die Eastern nations develop the technical man-
power and industrial infrastructure to produce
independently weapons-grade nuclear materi-
als, the design and fabrication of simple, low,
yield (10- to 20-kiloton) fission weapons will
also become feasible. Assuming that such 
weapons would weigh as little as 1,000 pounds-
much less than those first produced by the

United States-deivery using aircraft already

in the region would be possible, 


Therefore, if Middle Eastern nations are able 
to produce nuclear weapons, they will proba-
bly also be able Lo deliver them with aatmoder-leastately high probabilty of success, 

against their immediate neighbors. With small
air forces, limited numbers of bases, and lim-
ited air defense capabilities, such delivery sys-
tems are, however, likely to be quite vuinera-
ble to destruction by preemptive attack, either 
conventional or nuclear. Given the technical 
difficulty and additional expense required, ini-
tial nuclear capabilities are not likely to be of 

"secure second-strike" character. 

One final issue is the expense of nuclear 
weapons programs. Based on historical data,
a small dedicated nuclear weapons program
would cost about $300 million annually.",
Such an expenditure would, of course, be more 
feasible for the richer oil-producing nations,but it would not be prohibitive for many countries in the Islamic Middle East. Four coun
tries-Iran, I-aq, Egypt, and Saudi Arabia
could operate such a program over 10 years 

a cost less than 3 percent of their annual
defense budgets. 

Table 89 provides cost estimates of a dedi
cated program for each of the countries, using
average annual defense expenditures for the
1970-79 periGd as a baseline for calculations.
Historically, no nation that has developed a 
nuclear weapons program has spent more than3 percent of its annual defense on such a pro
gram."I Some nations of the region could cer
tainly spend more than this amount, but it is
quite possible that bureaucratic infighting 
among military leaders would result if the pro
gram were seen to be jeopardizing improved
conventional capabilities. As table 89 indi
cates, the economic constraints would be much 
greater for phase 2 and 3 programs, which in
lude dedicated delivery systems and devel

oprent of a secure second-strike capability.
These conclusions should not, however, be

interpreted to indicate that there is little cause
for concern about nuclear weapons prolifera
tion in the Middle East. In the years ahead,
 
as new suppliers enter the market it may well

be that developing countries determined to ob
tain nuclear weapons will be able to acquire

the required technical assistance and sensitive
facilities more easily. This is a major themeof the section which follows. In addition, po

litical variables will continue to weigh heavily
In determining the prospects for proliferation.
If one nation in the region were to demonstrate
its nuclear capability, this would probably 

'"Estimates are based on costs of the Indian Phase I pro
gram and include costs of heavy-water and nuclear-grade graph
ite. See Thomas W. Graham, "The Economics of Nuclear Weap
ons in Nth Countries," in Brito, et aL., op. cit., pp. 16-18.c'Stephen Meyer, The Dynamicsof Proliferation(Cambridge,Mass.: Ballinger, i983). 
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Table 89.-Hypothetical Cost of Dedicated Nuclear Proliferation Program for Selected Countries 

Country 

Algeria .................... 

Egypt ..................... 


a . . . . . . . . . . . . . . . . . . . . . .iran

Iraq ....................... 

Jordan ..................... 

Kuwait .................... 

Lebanon ................... 

Libya ...................... 

Morocco .......... ........ 

Oman ..................... 

Qatar ...................... 

Saudi Arabia ............... 

Syria ...................... 

Tunisia .................... 

North Yemen ............... 

South Yemen ............... 

UAE ....................... 


Average annual defense 
expenditure (1970-79) 

447 

1636 

7596 

1811 


236 

716 


97 

418 

478 

530 

718 


6802 

-
67 


107 

55 


187 


Selected countries of proliferation concern 
Argentina .................. 1245 

Brazil ...................... 1785 

India ...................... 3111 

Israel ...................... 3361 

Pakistan ................... 913 

South Africa ............... 1410 

South Korea ................ 1739 

aDaTa for rerevolutionary Iran. 

Phase 1 

($300 million) 


6.7 
1.8 
0.4 
1.6 

12.7 
4.1 

30.8 
7.1 
6.2 
5.7 
4.1 

.5 


-
44.0 
27.9 
53.7 
15.9 

2.4 
1.6 
1.0 
0.9 
3.3 
2.1 
1.0 

Percent of defense budget 
Phase 2 


($2 billion) 

44.7 
12.2 
2.6 

11.0 
84.7 
27.9 

205.0 
47.8 
41.5 
37.7 
27.8 
2.9 
-

297 

186 

350 

106 


16.0 
11.2 
6.4 
5.9 

21.9 
14.1 
11.4 

Phase 3
 
($5 billion)
 

111
 
30
 
7
 

28
 
212
 
69
 

514
 
119
 
105
 

94
 
70
 
7
 

-
742
 
465
 
896
 
266
 

40
 
28
 
16
 
15
 
55
 
35
 
29
 

NOTE: Phase 1: Acquisition of a few fission devices, based on plutonium (includes both demonstrated and "bomb in the basement" type programs). 
Phase 2: Acquisition of a thermonuclear weapons capability, with a dedicated aircra:t delivery system. 
Phase 3: Development of a secure second.strike capability. 

Government Printing Of-SOURCES: U.S Arms Control and Disarmament Agency, World Military Expenditures and Arms Transfers, 1970-1979 (Washington, D.C.: U.S. 
fice, 1982): Thomas W.Graham, "The Economics of Producing Nuclear Weapons in Nth Countries," in Strategies for Managing Nuclear Prolferation, Brito, 
et. al (eds.)(Lexington, Mass.: Lexington Books, 1983) 

stimulate weapons programs in other states. 
Military conflict and political disputes in the 
region thus heighten the danger of proiif-
eration. 

nuclear weapons program wereEven if a 
e matter of highest national priority, no

Islamic country in the region is now capable 
slmr ounring thnuclerregicon n olcapabl

of producing a nuclear device on a wholly in-

digenous basis within this decade, and most 
would have difficulty doing so before the turn 
wothel ultntu Thereforegwhile political and 
military conflicts continue in the region, thethe 
weak technical capabilities of these nations re
of the century. Therefore, whilep o n, 

duce their ability to obtain weapons-grade ma
terials in domestic facilities and to produce nu
clear devices. Egypt, the nation with the 
strongest technical manpower base, might be 
in position to independently produce a nuclear 
weapon by the end of the 1990's if policies
were changed to emphasize development of 
sensitive technologies. With the assistance of
frineprswligt oki lnetn 

foreign experts willing to work in clandestine 

programs, however, the technical manpow~er 
constraints to independent weapons produc
tion could be significantly diminished in theseMiddle Eastern countries. 

35-507 0 - 84 - 26 : QL 3
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SUPPLIER COUNTRY APPROACHES TO NUCLEAR
TECHNOLOGY TRANSFER 

Because Middle Eastern countries have lim-ited nuclear infrastructures, the possibility forand rate of prcliferation will be strongly influ-enced by the amount and kind of external as-sistance provided by supplier nations. The pol-icies of the major nations supplying nucleartechnology worldwide-the United States,Great Britain, Canada, France, West Ger-many, Italy, Belgium, Switzerland, the SovietUnion-range from a reluctance to sell any nu-clear materials to countries in the Middle Eastto a willingness to sell sensitive facilities underIAEA safeguards. It is not likely, because oftreaty constraints and domestic political deci-sions, that any of the current suppliers would 
sell any type of unsafeguarded nuclear facil-ity to the region. 

Nevertheless, the types of small-scale facil-ities and the nature of training and technical
assistance they are willing to provide will af-fect the rate at which Middle Eastern nationsdevelop indigenous capabilities to absorb nu-clear technologi(!s-both for commercial and
military purposes. It is much more difficult toanticipate the policies which may be developed
by new suppliers such as Argentina, Brazil,and India, which may enter the market in the years ahead. While the "new" supplier nationsall have limited capabilities to produce nuclear
techonologies and are not likely to export un-til the 1990's, the fact that they are not par-
ties to the NPT, and therefore not under obligation to require safeguards on the export of
nuclear materials or equipment, makes their
policies of particular concern. 


U.S. POLICIES 

While different U.S. administrations haveplaced emphasis on different nuclear nonpro-
liferation policy issues, American policies in 
practice have precludedguarded facilities or the sale of unsafe-even sensitive safe-guarded facilities, such as enrichment or re-processing plants, to any Middle Eastern 
country. U.S. sales of major nuclear items 

such as reactors or fuel have generally beenmade only to countries accepting full-scope
safeguards on their facilities. It appears likelythat nuclear exports by U.S. firms will remaincomparatively limited to fuel, power reactors,
or research reactors.",' It is not only thesetreaty and legislative obligations but also bipartisan American leadership in international
nonproliferation efforts that indicate continua
tion and strengthening of policies designed tolimit nuclear proliferation. Amendments to theExport Administration Act passed separately
by both the U.S. House of Representatives
and Senate in 1983 and 1984 would, if enacted,
widen the definition of prohibited nuclear ex
port items. 

In addition, lower dependence of the United 
States on Middle Eastern oil nations reducesthe possibility that oil leverage could be usedto cause serious modificiation to these policies.U.S. firms such as General Electric and Westinghouse have emphasized sales of fuel cycleservices, such as fuel fabrication and spare
parts, rather than reactor sales. Therefore,while the subdivisions of these companies producing reactors would obviously benefit fromincreased reactor exports, the firms are notsolely dependent on reactor sales. U.S.-maderesearch reactors are technically and financial
ly competitive on international markets, butin most cases require supplies of 25-percent 

"'U.S. policies do not preclude assistance to nations not par
ties to the NPT, and in recent months nonsensitive spare parts
have been provided to such nations in an effort to keep a dia!ogue open with them, according to administration officials. See,for example, statement by Richard T. Kennedy before the Sub
committees on International Security and Scientific Affairs and
International Economic Policy and Trade, House Foreign Af
fairs Committee, Nov. 1,1983.One type of proposed legislation wofld extend export restrictions to a broad variety of dual-use items, primarily computers.
This legislation would prohibit sales of any dual-use items tonations not signatories to the NPT. Another type of proposedlegislation which gained wider support in the 98th Congresswould expressly prohibit sales of nuclear components and tech
nology to nonsignatories. (In the view of proponents of the leg
islation, the fact that such sales are permitted while sales of
major nuclear items are prohibited amounts to a "loophole"which should be closed.) 
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enriched uranium. In addition, since 1977, Currently, about 6 percent of U.S. dual ex-
Congress has reviewed all nuclear technology ports go to these nations, and cther suppliers 

sales involving financing by the Export-Im- are capable of providing both the dual-use and 

port Bank, with the result that exports of nu- additional nuclear items of concern.' U.S. 

clear technologies financed by the bank have firms are not now major suppliers of nuclear 

declined in recent years."14 technology to nations of the Islamic Middle 

The United States has the most comprehen- East which are nonsignatories to the NPT. Onthe other hand, in the view of proponents of 
the proposed legislation, dual-use exports can 

sive export control system covering nuclear 
rop od le a riprogra ms and an 

equipment and technology of any supplier na- be 

tion. However, controversy has arisen as to be critical to nuclear programs and strength
on nuclear and dual-use 

how this system can be strengthened. Recent ened prohibitions 
trade with countries that have not accepted

changes in the policies of the Reagan admin-
full-scope safeguards and are likely to them

istration, such as those loosening controls on 
reprcessrainguch asfte nins scn assJa-J- selvesin the yearsbecomeaheadsupplierscould ofcontribulnuclearetechnologyto U.S. nureprocessing by friendly nations such 

polcieclear reat 
pan, have no significant or direct impact on 

the nuclear programs of Middle Eastern na

tions." ' However, critics worry that this 
"discriminatory" nuclear export policy repre- POLICIES OF OTHER 
sents a general softening in policy and leaves WESTERN NATIONS 

the door open for reclassification of some de- A number of nations such as Great Britain, 
veloping nations as not being proliferation Canada, Australia, and Japan, will probably 
risks and therefore as potential buyers of sen- maintain their comparatively restrictive pol
sitive U.S. facilities at some time in the future. icies on nuclear exports. Great Britain has not 

On the other hand, under the Reagan admin- sold a nuclear reactor to any country for a 
istration countries such as Iraq, Libya, and number of years, and its longstanding nonpro-
Israel, suspected of developing nuclear weap- liferation policies preclude sale of unsafe
ons, have been added to the list of nations re- guarded or sensitive nuclear facilities in the 
quiring specific U.S. Department of Energy Middle East. Canada and Australia are not 

authorization for exports of sensitive nuclear likely to provide assistance to any Middle 
technology by U.S. firms."6 As noted earlier, Eastern nation that has not accepted full
some advocate widening the scope of exports scope safeguards. 
barred to non-NPT signatories (to additional Canada has recently reversed its previous 
nuclear items, or to a broad array of dual-use policy of no nuclear sales to any Middle East 
items). In neither case is it clear that the pro- nation. Therefore, sales of CANDU reactors, 
hibitions would, if enacted, have strong or im- heavy-water production plants, and technol
mediate impacts on the nuclear programs of 

7 ogy to nations covered by safeguards are pos
nations in the Islamic Middle East." 1

sible. Canada has ongoing negotiations with 

Bank of the United States, Report to the Egypt and Kuwait, and is marketing a 600'Export-Import 
U.S. Congresson Export Credit Competition and the Export- MWe reactor. 
Import Bank of the United States, December 1982, p. 27. In 
1981, authorizations for nuclear power-related exports totaled Japan has not yet substantially entered the 
$212 million, out of $1.3 billion for all energy-related exports. nuclear export market but has the capacity to 
The Export-Import Bank supported no authorizations for nu
clear exports in 1982. See, Report to the U.S. Congress,1983. do so. However, it does not appear likely that 

"'See Harry R. Marshall, J., "The Challerge of Nuclear Tech- Japan would make its first independent for
nology," State Department Bulletin, September 1982. eign sale in the Middle East.Mitsubishi,in a 

"'DOE Moves to Expand List of Nations Needing Special 
O.K. 	for Nuclear Deals," Inside Energy, July 2, 1982, p. 4. joint bid with Westinghouse to market in 

"'Effects on U.S. exports would be more significant. During Egypt, may provide nonnuclear equipment. 
the July 1981-June 1982 period, Israel imported $102 million 
worth of dual-use equipment, while Saudi Arabia's imports were 
valued at $179 million. See General Accounting Office, Con- "'GAO, ibid. Israel and Saudi Arabia, both nonsignatories 
trolling Exports of Dual-Use, Nuclear-Related Equipment, to the NPT, are among the largest single-country importers of 

GAO/NSIAD-83-28, Sept. 29, 1983, p. 8. dual-use technologies from the United States. 
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The Japanese Ministry of Trade and Indus-
try initiated a feasibility and design study for a 200 to 300 MWe reactor, indicating a poten-
tial role for Japanese firms later in the century. 

For a number of years, West Germany hasopposed the adoption of a blanket requirement 
for full-scope safeguards by members of theLondon Suppliers' Group."' While West Ger-
many has not sold reprocessing facilities toother countries since 1977, and has announced
it wi!l not sell reprocessing plants, it did sellheavy-water production technology to Argen-
tina, a country which has not accepted safe-guards on all of its nuclear facilities. West Ger-
many has a strong nuclear power industry,
and its firms are likely to remain important
competitors in world markets where firms likeKraftwerk Union make large proportions oftheir sales. Its ban on exports of reprocessing
equipment reveals a commitment to nonpro-
liferation policies, but the Germans have car-
ried through with controversial agreements toprovide Brazil with sensitive facilities. TheBrazil-West Germany agreement does, how-
ever, extend comparatively strict safeguards 
on German technology. The West Germanshave adhered to the guidelines of the Nuclear 
havepaderedGothguidelis ofSuppliers Group (NSG),1 0 the Near t0 but government
spokesmen have also said that the specific sit-
uation of each importing country should betaken into account, along with provisions of 
the NPT in nuclear exports.' 

In the past, France has exported sensitivefacilities; the nation is not a party to the NPT.

However, its agreement to the NSG guidelines

suggests that it will continue to require IAEA

safeguards, but probably not full-scope safe-
guards,suchassistance. France, like other exporters isunder pressure to export because its reactor
under....
ption 

'"All of the Western supplier nations discussed here are mern-
bers of the London Nuclear Suppliers Group, which was set up

in the mid-1970's at U.S. initiative. The members have individually and unilaterally agreed to control exports of nucleartechnologies on

2 the "trigger list." 

'The NSG has made an important contribution to extending
IAEA safeguards and to standardizing the conditions for ac-

quisition of sensitive technologies.
"'Joseph Pilat and Warren Donnelly, "Policies for NuclearExports, Cooperation and Non-Proliferation of Seven NuclearSupplier States," CRS Report No. 82-100 S, May 1982, p. 24. 

production facilities are not utilized to capac
ity. The most likely Middle Eastern export
candidate is Egypt, where negotiations for tworeactors are well advanced. French Govern
ment and business officials closely coordinate 
their export negotiation efforts, and talks havebeen held with nations such as Iraq, Morocco, 
and Algeria concerning possible reactor sales.

It is not clear whether the French will sellreprocessing facilities to Middle Eastern nations in the future, though they have announced they will not do so and have not
signed contracts for export of sensitive facilities in recent years. French commercial con
siderations have been at least as prominent inFrench export policies in years past as non
proliferation issues. In certain instances, however, they have exercised restraint: Francewithdrew from a contract to provide Pakistan
with a reprocessing plant owing to concerns 
about Pakistan's alleged effort to develop nu
clear explosives.

France may well refrain from selling commercial-scale sensitive facilities to Middle
Eastern nations. In addition, French experi

en wit I n ar ch edience with Iraq's research reactor has led it to 
move toward more stringent requirements onresearch reactor exports. However, France's
lack of insistence on full-scope safeguards and
the commercially oriented nature of its nuclear
export policies are issues of concern from a 
proliferation standpoint. 

Belgium and Italy provide nuclear assist
ante that is not directly required for near-term

development of commercial power for peaceful

purposes. Both of these nations have suppliedtechnologies to nations of particular proliferation concern-Libya and Iraq. Belgonu
cleaire has provided Libya with fuel fabrica

technology and is considering supplying 
technologies that could be of concern if Libyawere to obtain centrifuge technology from 
Pakistan or to develop an indigenous enrichment program.'22 The Itaian Nuclear Agency(Comitato Nazionade per l'Energiie) has provided Iraq with considerable nuclear assist

11"'Libya and Belgonucleaire of Belgium are in DetailedITalks]," Nucleonics Week, vol. 23, Dec. 2, 1982, p. 4. 
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ance, including a range of laboratory-scale re-
processing facilities, 

In neither case is the type of assistance be-
ingofeie csesitiv"inst tht se itcanb

ing offered "sensitive" in the sense that it can 
lead directly and quickly to the development 
of a nuclear weapons capability, but it will pro-
vide Libya and Iraq with precursor technolo-
gy that would make it easier for either nation 
to take such a step in the future. As noted 
above, neither Libya nor Iraq is today in a pos-
ition to develop such technology on an indig-
enous basis, but the assistance contributes to 
the development of their technical capabilities, 
The position taken by Italy and Belgium, both 
parties to the NPT, is that their assistance is 
being provided under safeguards, and there is 
no indication that safeguards are being vio-
lated. Given the stated interest of Libya, in 
particular, in developing nuclear weapons, the 
United States has viewed this assistance as 
a matter of concern. 

SOVIET POLICIES 

The Soviet Union is a party to the NPT and 
has historically been a strong supporter of a 
comprehensive nonproliferation regime, to a 
great extent due to its experience with the 
spread of nuclear technology to China. It has 
advocated full-scope safeguards, participates 
in the London Suppliers Group, has not as-
sisted recipients in developing complete fuel 
cycle technologies, and has insisted that spent 
fuel from reactors it has supplied in Eastern 
Europe be returned to the Soviet Union. The 
Soviets, for example, strongly encouraged 
Libya to sign the NPT, which it did. 

There are, however, some who argue that So-
vere ay leSnonreoferion policm eoeviet nonproliferation policy may become less 

unified and strict in the years ahead. The So-
vietUninEstenadEropan atins hatviet Union and Eastern European nations that 

manufacture nuclear equipment may see it as 

both politically and economically advantage-
ous to expand exports to Middle Eastern de

veloping countries, thus gaining hard currencyand perhaps some political leverage. More-
ovderapooening ofpU.S.olificall eratMre-
over, a loosening of U.S. nonproliferation re-
solve might act to diminish that of the Soviets. 

The signs of Soviet policy change are far 
from clear, however. Moscow's dealings with 

Libya illustrate the point. The Soviet Union 
concluded its cooperation agreement with Lib
ya only after that nation had ratified the NPT, 
and waited to expand assistance until full
scope safeguards were instituted. The Soviet 
Union shipped 11.5 kg of HEU to Libya just 
before the full-scope safeguards went into ef
fect, a fact that some view as a sign of loosen
ing of controls and that others see as a tech
nicality. In addition, the Soviet Union 
continues to supply Libya and other nations 
with HEU instead of developing fuels of lower 
enrichment. Observers note that it is not yet 
certain whether or not the Soviet Union will 
require Libya to return spent fuel rods, but it 
has done so in other cases thus far. 

Some experts worry that Soviet nuclear ex
port policies are in flux and point to the de
stabilizing effects on the Middle East if 
Moscow should move toward a more commer
cially or politically oriented nuclear assistance 
stance.'23 It does not appear likely that Soviet 
policies will shift sharply and rapidly, but even 
a gradual diminution in proliferation resolve 
would be a matter of serious concern in the 
context of the Middle East. For Libya and 
Syria, the Soviet Union is the major force de
termining the nature and extent of nuclear 
technology acquisition. However, there is lit
tle concrete evidence that Soviet nuclear ex
port policies have changed. 

NEW SUPPLIER STATES 

While it may be correct to assume that none 

of the major suppliers listed above will pro-
Easterntechnologies with unsafevideguardedMiddlesensitive nations needed for 

nweonsivepen orues is 
weapons development, a major question is
whether the "new" supplier states likely to en
ter the market in the years ahead will follow 
the same policy. Several countries such as Ar

,,nPyrus W. Cobb, "Small Nuclear For,.:s: Soviet Political and 
Military Responses," paper prepared for the Georgetown Cen
ter for Strategic and International Studies and the Defense Nu
clear Agency, September 1982. 
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gentina, Brazil, India, Pakistan, and South
Africa have already engaged in a limited 
amount of international nuclear commerce or
have the potential to do so. None of them have 
signed international treaty agreements requir-
ing them to place safeguards on their exports. 

The People's Republic of China (PRC) re-
fused to give Egypt nuclear weapons technol-
ogies in the early 1960's and more recently re-
fused Libya's requests for nuclear weapons or
sensitive nuclear technologies. While China re-
portedly assisted Pakistan with sensitive nu-
clear technology, it does not appear that any
Middle Eastern nation is likely to provide a
quid pro quo of advanced conventional mili-
tary technology, as Pakistan is capable of do-
ing. The PRC has also provided limited 
amounts of basic nuclear training to countries
in the Middle East; however, it has recently
joined the IAEA, and its participation in safe-
guards programs is expected. 

Both Brazil and India have been pressured
by Iraq and Libya, respectively, to provide nu-
clear materials and technology, but in both 
cases no sensitive technology was transferred,
Thus new suppliers have exercised some re-
straints, indicating willingness to support 
some parts of the nonproliferation regime. It 
was no coincidence that as Iraq found itself
increasingly unable to buy nuclear technolo-
gies from major Western suppliers it turned 

to Brazil, a nation purchasing 40 percent of

its oil from Iraq. Brazil's response was meas-

ured. The nation diversified its oil imports and 

concluded an agreement with West Germany

ensuring that no retransfer of West German 

technology to Iraq would occur. 


Nevertheless, concern remains that Iraq
might receive uranium hexafluoride (a feed ma-
terial for enrichment) and relatively primitive
centrifuge technology from Brazil since they 
are not covered in the Brazil-West Germany
Accord. While Brazilian officials deny that 
they have supplied Iraq with uranium, the nuclear cooperation agreement signed with Iraq
in 1979 calls for a supply of uranium, joint re-search and experimentation, uranium explora-
tion technology, finished fuel elements, equip-

ment and engineering services for reactor
construction.1 2, The policies of new supplier na
tions like Brazil will be extremely important
in determining the prospects for Middle East
er nuclear proliferation.

Libya turned to Pakistan with requests for 
nuclear technology when France tightened up
its policies on nuclear exports. Countries such 
as Libya and Saudi Arabia have reportedly
contributed financially to Pakistan's nuclear 
program, with Arab credits valued at $1 bil
lion extended to Pakistan for various purposes
during the 1974-76 period. 25 Pakistan is high 
on the list of nations of nuclear proliferation 
concern. Reports that Pakistan was building 
a small clandestine reprocessing plant and
that the nation had assembled a small enrich
ment plant through purchases of specialized
equipment ostensibly destined for other proj
ects indicate the nation's steps down the path
toward nuclear weapons capability. 

Some have argued that because of Islamic
traditions, as well as growing economic inter
action between Pakistan and the oil-producing
states of the Gulf, Pakistan is the most likely
candidate to retransfer nuclear technology to
the Middle East.1 2 6Despite reports of Arab fi
nancial contributions to Pakistan, there is no
evidence that Pakistan has transferred sensi
tive nuclear technologies. It has not been a ma
jor supplier of nuclear technologies to any
Middle Eastern nation, and has made assur
ances to the U.S. Government that it will not
transfer sensitive nuclear technology. It ap
pears that relations between Libya and Pakis
tan cooled after the ouster of Prime Minister 
Bhutto. 

The most important potential "new" sup
plier of nuclear technology to the Middle East 
may be India. With its comparatively broad 
nuclear and industrial base, and its expanded
foreign policies in the region, India may play
a greater role in the years ahead. Indeed, in 

' Brazil and aIraq Signed Nuclear Cooperation Agree
ment," Nucleonics Week, vol. 21, Jan. 17, 1980, p. 10.T h'Pajak, op. cit., p.68."sSteve Weismann and Herbert Krosney, The IslamicBomb
(New York: Times Books, 1981). 



1979 it signed an agreement to provide Libya 
with sensitive nuclear technology. 27 The In-
dian nuclear scientists who were to be involved 
in the transfer objected, and Libya responded 
by terminating a 2 million-ton oil contract with 
India. After a period of strained relations, Lib-
yan scientists began training in India in less 
sensitive areas such as theoretical nuclear 
studies, reactor operations, and medical appli-
cations. 

"'Argonne National Laboratory, World Energy Data Sys
tems. Country Data: Livba. vol. 3, 1979. 
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This incident illustrates that despite consid
erable oil leverage exerted by Libya, India ap
parently refrained from transferring sensitive 
technologies. Thus, it would be a mistake to 
assume that Third World solidarity (or other 
factors such as common religious heritage) will 
necessarily dictate the policies of the new sup
plier states. Nevertheless, the potential for 
proliferation increases as new suppliers not 
parties to the NPT enter the market. 

CONCLUSIONS: THE FUTURE OF NUCLEAR
 
TECHNOLOGY TRANSFERS TO THE MIDDLE EAST
 

AND OPTIONS FOR U.S. POLICY
 
FUTURE PROSPECTS FOR 
NUCLEAR TECHNOLOGY 

TRANSFERS 

No Islamic Middle Eastern nation is in a 
position to carry out a commercial reactor pro-
gram on a wholly indigenous basis during the 
next decade, and most will not have the capa-
bility in the year 2000. The major constraints 
on commercial nuclear power development in 
the region include a shortage of appropriately 
trained scientists, engineers, and skilled craft 
workers; an absence of interconnected electri-
city grids; and the disincentive provided by 
the presence of alternative sources of energy. 
As indicated in table 86, only Egypt, Iran, 
Kuwait, and Saudi Arabia might be able to in-
stall a 900 MWe power reactor not exceeding 
10 percent of their electricity grids by the year 
1990. 

Nations that~choose a turnkey plant strat-
Nanionican thatchoose salturnceyofanpowr-egy minimize the salience of manpower 

constraints, but this implies continuing de-
pendence frein spplirs.Egyponpendnceon istheforeign suppliers. Egypt is the 

Middle Eastern nation with the strongest ra-
tionale for a commercial nuclear program and 
with the largest technical manpower base to 
support one, but Egypt has decided to import 
turnkey plants and to rely on foreign assist-
ance for some years to come. 

Developing countries in the Middle East 
may expand nuclear research programs in the 
years ahead, even in the absence of commercial nuclear power programs. Such research is 

viewed by many developing countries as essen
tial for building their indigenous technologi
cal infrastructures, permitting more effective 
use of imported technologies. 2 , 

Acquisition of commercial light-water reac
tors without sensitive nuclear facilities poses 
no direct or significant threat of weapons pro
liferation. However, even small-scale reproc
essing facilities (components of peaceful re
search programs) could be used (albeit with 
difficulty) to produce plutonium for nuclear 

weapons. 
The Middle Eastern nation that has most 

outspokenly stated its ambitions to carry out 
a nuclear weapons program, Libya, also has 
an extremely limited technical infrastructure, 
which will force it forto continuemany to dependto onforeign suppliers years come. 
eg n pers r may have th te

Egypt, and perhaps Iraq, may have the technical capability needed to produce a nuclear 
nice iity neede t e car 
device in the next decade. (In the case of 
Egypt, the agreement to safeguards and the 

"'See Michael J. Moravcsik, "The Role of Science in Tech
nology Transfer," Research Pclicy, 12 (1983), pp. 287-296, for 
an elaboration of this point. 
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emphasis on acquisition of nuclear technolo-
gies needed for a peaceful nuclear power pro-
gram indicate an absence of intention to do so.) 

For nations of the Middle East, financing
and delivery systems do not present great ob-
stacles to development of small weapons pro-straints (particularly in the near termcandpolitical factors, including the policies of sup-
plier nations. 

Overt proliferation has not occurred in theMiddle East. One major explanation is surely 
that the suppliers have not been willing totransfer sensitive technologies without ade-
quate safeguards. Thus, the nonproliferation
regime through which suppliers limit their ex-
ports has been the major factor influencing the pace and nature of proliferation in the region.
This analysis underscores the critical impor-
tance of the "new" supplier states and theneed to bring them into the nonproliferation
regime. Incentives for latent proliferation can
be expected to persist and grow, however, andsafeguards cannot fully guarantee that facili-
ties are used for peaceful purposes. 

Assuming that the current situation contin-
ues and disputes between Israel and its Arab
neighbors and among Islamic countries are
prolonged, the possibility of nuclear weapons 
proliferation may increase in the Middle East
during the next 20 years. There are two rea-
sons for this pessimistic conclusion: 1)the new
supplier states may be more willing to trans-fer sensitive technologies, and 2) nations in the
region will gradually improve the technical 
manpower and infrastructures required to sup-port weapons programs. Unless a nuclear de-vice is actually used, most of the nations in
the region will probably move slowly toward

developing expertise and importing facilities

needed to start a weapons program. Neverthe-

less, technological advances such as develop-
ment of laser isotope separation would in-

crease the potential nuclear
for weapons 
proliferation. 

While it is impossible to anticipate the wayin which nuclear weapons proliferation might
occur, there are a number of possibilities. A 

new supplier state might provide sensitive and
unsafeguarded facilities, perhaps in exchange
for oil supply guarantees. The reluctance ofboth Brazil and India to succumb to such pressure exerted by Iraq and Libya suggests thatthe new suppliers would probably have to per
ceive a significant threat to their security interests to do so. Likewise, the policies of oneof the major Western nations or the Soviet
Union now supplying nuclear technologies 

might change, permitting freer transfer of sensitive nuclear technologies.

Still another possibility is 
 that nations 

erano s 
might accelerate their progress down the path
to nuclear weapons production through jointprograms, perhaps involving some of the new
er supplier states. On the other hand, it is difficult to imagine which nations might forge apolitical alliance strong enough support 

St l ther po dsth pat h 

to 
such a joint program over a number of years.In addition, it not clearis which suppliers
might be induced to participate, even under 
the guise of a peaceful program.

A nation or nonstate group might try to pur
chase or steal a nuclear device. However, na
tions such as Libya have failed in their at
tempts to do so. In addition, detonation of a
single nuclear device is unlikely to provide the
long-term deterrence or defense capability re
quired. 

The most likely pattern for nuclear prolif
eration in the Middle East may, therefore, be 
a slow and indirect path. Given the technical
dependence of most of these nations, they may

choose to develop their technical manpower

bases and import nuclear technologies that
 can be justified as parts of a peaceful nuclear 
program, thus increasing their capabilities to
institute a weapons program sometime down
the road if they make the political decision todo so. Assuming that suppliers continue to require IAEA safeguards, however, the proba
bility would be high that covert weapons pro
duction programs could be detected. 

U.S. POLICY OPTIONS 
OTA's analysis of nuclear technology trans

fers to the Middle East indicates that while 



U.S. leadership in establishing the nonprolif-
eration regime has been important, only a lim-
ited number of policy options are available and 
even fewer exist that the United States could 
introduce unilaterally with significant effect. 

Options that the United States could adopt 
unilaterally include an extension of restric-
tions on Government-supported financing of 
nuclear exports by the U.S. Export-Import 
Bank. Export-Import Bank support for nucle-
ar sales has declined sharply in recent years, 
and this is seen by many a. contributing to 
the reduced overF-as sales of reactors by U.S. 
firms.'29 However, oalc f turnkey reactors do 
not by themselves pose a nuclear weapons pro-
liferation risk, and they contribute only indi-
rectly and over a very long time to building 
a technical manpower base in developing na-

ns. U.S. firms may form partnerships with 
fureign firms and seek financing elsewhere. 
Another possibility might be to selectively 
subsidize reactor sales to countries that accept 
stringent nonproliferation restrictions. In this 
case, nuclear technology would be used as a 
reward to countries that agree to certain po-
litical conditions. 

Second, the United States could move to 
limit the number of foreign students admitted 
to nuclear physics and engineering programs. 
However, only in the case of Iran under the 
Shah have large numbers of Middle Eastern 
students been enrolled in such U.S. programs. 
In view of lack of precise information about 
what foreign students are studying, it would 
be difficult to implement such restrictions, 
Moreover, because of the apparently small 
number of Middle Eastern students currently 
enrolled in such programs, it appears that U.S. 
leverage is not strong. Associated questions 
of the freedom of American academic institu-
tions would certainly be raised, and develop-
ing countries in other parts of the world might 
react negatively. Finally, since foreign stu-

"'I'hese restrictions do not prohibit U.S. firms from turning 
to foreign governments for financing. In late 1983, it was an-
nounced that Westinghouse and the Japanese firm Mitsubishi 
had decided to bid jointly on the Egyptian reactor contract, 
presumably with financing provided by Japanese banking in-
stitutions. 
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dents are free to enroll in programs in other 
supplier nations, U.S. restrictions would not 
severely restrict their ability to study in these 
fields unless other supplier nations instituted 
similar restrictions. 

A more positive type of approach that the 
United States could independently pursue 
would be an extension of nuclear cooperation 
agreements with other Middle Eastern na
tions, similar to that with Egypt. In many re
spects, the U.S.-Egyptian nuclear accord rep
resents a model by virtue of its detail and the 
strength of safeguard provisions. One argu
ment in favor of extending such accords is that 
the offer of assistance to a developing nation 
might be more persuasive than the threat of 
denial of U.S. technologies. However, in order 
for cooperation agreements to be perceived by 
the recipient as significant, real assistance 
must be provided, resulting in the recipient's 
developing greater technical capability. Coop
eration agreements of this type are most easily 
negotiated with nations having close relations 
with the United States. Failure to follow 
through with cooperative efforts or inconsis
tent policies (e.g., those limiting financing of 
U.S. nuclear exports to Egypt) can lead to fric
tions which may diminish the importance of 
the agreements. 

The United States could also make greater 
efforts to assist nations in developing alter
native energy sources and to help them assess 
the feasibility of nuclear power. Of the possi
ble alternatives or supplements to nuclear 
power in the region, the role of indigenous nat
ural gas and the potential for greater efficien
cies in energy-use merit further analysis on a 
country-by-country basis. Such assistance 
should be viewed as strongly contributing to 
U.S. nonproliferation policies. Those who op
pose U.S. assistance t9 commercial nuclear 
power programs would welcome expanded ef
forts to develop alternative energy sources in 
these countries. 

A number of other policy options would re
quire coordination with other suppliers. One 

approach would be to continue support for the 
development of low-enriched uranium fuels in 
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programs such as the Argonne National Lab-oratory research and test reactor (RERTR)program. In addition, study of the plutonium
production potential of research reactorsshould be promoted so that technical refine-ments could be introduced that would make
it difficult to misuse such reactors. Becauserisks of proliferation are smaller when research 
reactors with a capacity of less than 10 MWt
and fueled by low-enriched uranium are used,other suppliers could be encouraged to provide
such types of research reactor,. Nations suchas the Soviet Union could also be encouraged 
to provide only low-enriched uranium fuel. 

In addition, a very important contribution
would be to clarify the upper bounds on hotcells and other fuel cycle facilities and to estab-lish limits on their export. The United States
could also make a major effort to develop andmaintain a consensus among suppliers thatthey not assist in the development of capabil-
ities that will permit Middle Eastern nations 
to separate kilogram quantities of plutoniumper year from irradiated fuel. Similarly, theUnited States could encourage formation of a consensus not to export enrichment technol-
ogies to the region. Such efforts could be com-
bined with a willingness to cooperate with
Middle Eastern nations in nuclear power andcivilian research programs, 

The United States can continue to promote
strengthened safeguards, such as the use ofremote sensing in reactor cores and more fre-quent inspections. While critics have pointed 
out the potential weaknesses of safeguards, 

the safeguards system contributes to the identification of potential proliferators. Itunlikely that international safeguards can be
is 

substantially strengthened outside the IAEAand the NPT, The IAEA is the major international working organization involved in nuclear training and technology transfer, and theU.S. must participate in order to influence its 
programs. 

In the past, the United States has encour
aged nations to sign the NPT. In the MiddleEast, a number of key nations including Al
geria, Israel, and Saudi Arabia have not signedthe treaty. It may be difficult to persuade Saudi Arabia to sign the NPT unless equal pressure is placed on Israel. In the case of Algeria,
Soviet and French support would be critical,and French nonaccession is a definite liability
in this respect. Agreement by the countries ofthe region to a nuclear test ban treaty couldalso limit the prospects for detonation of a nu
clear device. 

Policy options open to the United States arethus limited, and most of those likely toachieve significant results require the cooper
ation of other nations supplying nuclear tech
nology. It is clear that Middle Eastern coun
tries no longer regard the United States as theworld's dominant supplier of nuclear technologies, and that a number of them may developnuclear power for peaceful purposes in the years ahead. It is therefore essential that U.S. energy and nonproliferation policies stressmultilateral efforts to reduce the spread of nu

clear weapons. 
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CHAPTER 10 

Patterns in Technology Transfer: 
Impacts and Experiences 

INTRODUCTION 

Transfers of advanced civilian technologies 
can have significant effects, positive and neg-
ative, on both recipients and suppliers. Be-
cause technology transfer is a complex proc-
ess, assessment of impacts requires 
consideration of the interrelationship between 
technology transfers and major social, eco-
nomic, and political changes. As discussed in 
chapter 2, evaluations of "success" inevitably 
depend on rankings of the political, economic, 
ard social criteria used in evaluation. Assess-
ment of the impacts, or the effects of complex 
processes such as technology transfer, is nec-
essarily inexact and tentative. Analyzing ex-
periences with civilian technology transfers to 
the Middle East during the past decade is nev-
ertheless essential because it provides insights 
useful to U.S. policymakers as they develop 
policies affecting technology transfers in the 
years ahead. 

The purpose of this chapter is to compare 
and contrast findings concerning impacts 
across sectors and countries. The major ques-
tions include the following: Have technology 
transfers of certain types been particularly 
conducive to technology absorption? Have the 
experiences of various recipient and supplier 
nations differed significantly? Have the effects 
of these civilian technology transfers been gen-
erally favorable or adverse for suppliers and 
recipients? The impacts discussed here include 
those related to technology absorption by re-
cipients, as well as other economic, political,
and social effects important to suppliers and 
recipientsf 

The effects of technology transfc r lire more 
readily assessed at the firm or sectcY level than 
at the national level. This is because these ef-

fects depend on the content of the technology 
transfer, and because the changes in capabili
ty that result are most apparent in the recipi
ert firm-its efficiency of operations and the 
skills of its personnel. This chapter compares 
and contrasts impacts of technology transfers 
in commercial aircraft support systems, tele
commurications systems, medical services, pe
trochemical production facilities, and nuclear 
power production. The extent of technology 
absorption -cross these sectors varies consid
erably. While technology absorption has been 
limited in all sectors, it has been more exten
sive in sectors where goods and services are 
being provided for local markets. Even in sec
tors such as petrochemical production where 
technology absorption has been limited, how
ever, recipients benefit from technology trans
fers that help to build world-class export in
dustries. 

The chapter also examines broader issues re
lating to the larger (nonsectoral) implications 
of technology transfer. The analysis under
scores the point that it is extremely difficult 
to predict these larger effects. In light of 
OTA's findings, it also addresses controver
sies concerning the broader rational implica
tions for technology transfers. 

Some observers have suggested that tech

nology traisfers to developing nations neces
sarily challenge the status quo because they
involve the introduction of foreign personnel,
values, and equipment into traditional cul
tures. In their view, technology transfers are 
fundamentally destabilizing. Others see tech

nology transfers as contributing to economic 
growth, which brings benefits to and improve
ments in the recipient society. A major theme 
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in the discussion that follows is that the ef-
fects of technology transfer are conditional 
upon a number of factors, such as the pace of 
change, the distribution of benefits, and the
wisdom of political leaders. Technology trans-
fers, in conjunction with other social, politi-
cal, and economic developments do have im-
portant effects, but it is nct possible to
identify the discrete contribution of all tech-
nology transfers on s cietywide change. 

The civilian technology transfers examined 
by OTA have in most cases contributed to 

growth of Middle Eastern economies and the 
expansion of export revenues for Western na
tions. At the same time, OTA identifies prob
lems associated with some technology trans
fers (e.g., potential nuclear weapons
proliferation, anticipated export competition
with Middle Eastern petrochemical manufac
turers, and the symbolic use of technology
transfer by various political groups) which are 
legitimate concerns for policymakers. 

IMPACTS OF TECHNOLOGY TRANSFER
 
IN THE SECTORS EXAMINED BY OTA
 

Chapters 5 through 9 examined the process
of technology transfer in a number of civilian 
production facilities and service systems in the
Middle East. The primary focus of that analy-
sis was technology tramsfers occurring during
the last decade of rapid economic growth. The
sections that follow analyze and compare the
effects to date. Technology transfers in these 
sectors are still underway, and in some cases,
just beginning. Therefore, potential impacts 
are also mentioned where it seems appropri-
ate. The major emphasis, however, is on analy-sis of impacts already apparent, 

COMMERCIAL AIRCRAFT 
SUPPR T SYSTEMS TSUPPORT SYSTEMS 

The primary effects of technology transfers 
in the commercial aircraft support systems
sector have been economic. Sales of large com-
mercial aircraft are significant in terms of the
large dollar-volume of aircraft sales and in fol-
low-on sales of auxiliary equipment, including
testing and maintenance equipment, avionics 
packages, and spare parts. Requirements for
technica services (including ground support)
have made this sector an important revenue 
eariner for the supplier firms, including not 
only the aircraft manufacturers and airport 

construction firms, but also airport manage
ment firms. For the recipient countries, these 
airlines are in many cases not great revenue 
earners, but they have added to the expansion
of transport infrastructure. 

The most significant problem, from the per
spective of the suppliers, has been that com
petition among them has led to the expansion
of government-supported export credits. 
These official credits represent a cost to the
supplier governments and to taxpayers. Insome cases, attractive financing has played animportant role in competition for sales. The 
Organization for Economic Cooperation and 
Development nations have reached a special
agreement covering export credits for aircraft 
sales. Nevertheless, continuing competition
for sales of aircraft and support services 
among U.S. and West European firms ndi
cates the need to strengthen agreements 
among suppliers about international trading
rules. 

The political or military effects of technol
ogy transfers in this sector are less clear-cut 
than the economic effects. Supplier govern
ments have in some cases attempted to assist 
their exporting firms through high-level eco
nomic diplomacy, and the involvement of U.S. 
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firms in sales and servicing of aircraft in Saudi 
Arabia was preceded by discussions involving 
President Roosevelt. However, foreign policy 
controls affecting sales of U.S. aircraft have 
earned the United States a reputation as an 
unreliable supplier and have acted to reduce 
U.S. sales in the region. To many developing 
nations, commercial airlines stand as symbols 
of national prestige. In response to foreign pol-
icy controls, Middle Eastern countries have 
in some cases attempted to diversify suppliers. 
Because commercial aircraft exports have 
been subject to foreign policy controls, the po-
litical factors have strongly influenced trade 
in this sector. 

Runways, fuel storage facilities, and radar 
capability contribute in a general sense to stra-
tegic defense capabilities. However, military 
equipment is much more specialized and com-
plex than commercial airline support equip-
ment, and civil aircraft maintenance experi
ence is not directly applicable to military 
aircraft. Nevertheless, export controls have 
been used to restrict aircraft sales by those 
concerned about the spread of terrorist activ-
ities, who see these controls as necessary re-
gardless of the consequences for commercial 
trade. 

Among the sectors examined by OTA, tech-
nology absorption has been comparatively ex-
tensive in this sector. Indigenous personnel in 
the Middle East are increasingly performing 
the tasks needed to support and operate these 
airlines. For example, over one-half the pilots 
of Saudia (the Saudi Arabian airline) are cur-
rently nationals, in contrast to much lower rep-
resentation of indigenous personnel in many 
other sectors (e.g., medical services). Indige-
',' .s personnel also hold key managerial posi-

ti ,s in these airlines. However, particularly 
in Kuwait and Saudi Arabia, nonnationals, 
generally from other Middle Eastern coun-
tries, are performing maintenance and servic- 
ing functions. Therefore, despite comparative-
ly high levels of technology absorption, aome 
aircraft operations will probably not become 
fully staffed by nationals for many years. 

There are a number of possible explanations 
for this pattern of fairly extensive technology 
absorption. First and foremost is the consid
erable length of experience. In a sense, com
mercial airline support systems represent a 
model for technology absorption in other sec
tors because many Middle Eastern countries 
have had commercial airlines for as long as a 
generation and the process of building indig
oi,,us capability has developed gradually over 
that comparatively long period. Secondly, the 
technologies involved are straightforward mad 
well established, and procedures for training 
and operations are fairly standardized. Re
quirements of airline safety and maintenance 
have provided clear operational standards. 
Finally, Middle Eastern airlines serve local 
markets primarily and, while they have not all 
been profitable, they are viewed as important 
symbols of national prestige. 

TELECOMMUNICATIONS
 
SYSTEMS
 

The economic impacts of technology trans
fers in the telecommunications sector have 
also been particularly prominent. Telecommu

nications systems can be viewed as infrastruc
ture in the sense that they provide the serv
ices needed for growth in other sectors. Of the 
Middle Eastern countries examined in OTA's 
research, Kuwait and Saudi Arabia have the 
most effective telecommunications systems. 
Kuwait's importance as a regional financial 
center depends, at least in part, on this sys
tern. In contrast to the aircraft support sec
tor, local production of telecommunications 
equipment (including cables, crossbar switch
ing, and television) has begun in some Middle 
Eastern nations and contributes to their abil
ity to absorb the technology and to expand 
employment. The effects in job creation have 
been more notable in Egypt and Algeria, 
where more conventional technologies have 
been introduced, than in Kuwait, where state
of-the-art, capital-intensive technologies are 
preferred. Regional economic cooperation, 
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through Arabsat, is particularly noticeable in
this sector. 

For the supplier firms, exports of telecom-
munications equipment and services havebeen important sources of export revenues.While large firms and consortia have been cen-
tral as prime contractors, many sma firms
have also been involved as subcontractors and

alofhavpier enipenved sbcntractoeqresuppliers of equipment. The specific require-

ments of Middle Ea,3tern countries have stim-
ulated suppliers to modify and adapt equip-
ment. As is the case in the aircraft support
sector, official government export subsidies,
including mixed credits, have been used exten-
sively. As the disparity among the major sup-
pliers in technological capabilities has nar-
rowed, West European and Japanese suppliers
have aggessively marketed their most ad-
vanced technologies in order to win contracts, 

Political and social effects of telecommunica-
tions technology transfers include the linking
of rural and urban areas and expansion of com-munications with other nations. In some cases,such as Egypt, the poor functioning of tele-

phone systems has tarnished the reputation 
of supplier nations providing assistance in 
some projects. In Iran, the telecommunica-
tions system was used by revolutionaries to
consolidate their power. Like civil aviation,telecommunication systems contribute to a 
country's strategic infrastructure, but themore sophisticated the military establishment,
the more limited the overlap and substituta-
bility of civilian and military communication 
systems. Certain applications of these technol-
ogies have important social effects. Radio and
TV, for example, have been instrumental inthe health education efforts of several Middle 

Eastern countries. 


Technology absorption in telecommunica-
tions has been comparatively extensive, par-
ticularly in Egypt and Algeria, and in Iran
before the revolution. Recipient governments
have increasingly extended requirements for
training by supplier firms, and supplier firms
have established specialized technical training
programs. However, in nations such as Egypt,
where unemployment is high, the PTT 

(ARENTO, in this case) has expanded the
number of employees beyond requirements de
manded by the technologies, with a resulti- .gdecrease in efficiency of operations. Furthermore, due to the extensive requirements forlower skilled technicians in this sector, the
Gulf States have faced problems attracting
and keeping indigenous workers in these posi
tions and in developing suitable curricula.Thus, the Gulf States have relied heavily on 
forig Me Eater atia il te 
foreign Middle Eastern nationals to fill these 
positions. 

Telecommunications, like aircraft support
systems, function primarily to meet local re
quirements, and this provides a partial expla
nation for the development of recipient capa
bility to operate and maintain the systems.
Telecommunications systems serve captive
markets. State-owned PTTs have introduced 
training and employment requirements in or
der to develop local capabilities. Local produc
tion, limited though it is, also certainly assistsrecipient firms in mastering standards andtechnology requirements. Regional coopera

tion in Arabsat also contributes to telecom
munications planning capabilities in these 
countries. 

MEDICAL SERVICES 

To a greater extent than is true for the other 
sectors examined in OTA's study, the impacts
of technology transfer in the medical services 
sector have been socioeconomic. During the
last decade, the quality and longevity of the
life of the average Middle Eastern citizen hasimproved because of better and more exten
sive medical services. These services have certainly contributed to the expansion of the productive work force. On the other hand, the ur
ban middle and upper classes have benefited
disproportionately from technology transfers
in this sector, a trend that Middle Eastern 
planners are now attempting to rectify. Med
ical services employ large numbers of work
ers, and the personal contact required between
medical personnel and patients accentuates 
the social and cultural effects on the society. 
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For suppliers, technology transfers in this 
sector have been priority concerns for devel-
opment assistance. The U.S. Agency for In-
ternational Development's programs involv
ing preventive and rural health care have been 
generally well received in Egypt and have con-
tributed to good political relations. Require-
ments for after-the-sale service and mainte-
nance of medical equipment have stimulated 
private firms, particularly those in Europe, to 
provide specialized technical services. Person-
nel requirements at both professional and low-
er technical levels in the Gulf States have stim-
ulated a large influx of foreign workers-from 
Western developed, Asian developing, and 
other Middle Eastern nations, such as Egyptand ordn. edicl wrkes tereoregn
and Jordan. Foreign medical workers there 
have been rewarded with high salaries, but 
they have also been obliged to accept restric-
tions on their behavior and political partici-
pation. 

In medical services, technology absorption 
has been most varied, reflecting the wide range 
of channels for provision of services-ranging 
from small rural health clinics to large-scale, 
state-of-the-art curative hospitals. In the Gulf 
States, where large hospital complexes have 
been very recently established, technology ab-
sorption remains quite limited and reliance on 
foreignmpositive. 

the next century. In Saudi Arabia, for exam-
ple, Saudi nationals make up only about 5 to 
8percent of the doctors and 10 to 15 percent 
of the nursing staff. Of all the countries in-
cluded in OTA's study, Egypt has the great
est indigenous capability to operate and main-
tain medical facilities, but administration and 
infrastructure remain problem areas. 

It is difficult to generalize about technology 
absorption in medical services across these 
countries, because they have developed strik-
ingly different strategies for public health 
care. In the future, prospects for more exten-
sive technology absorption appear good, be-
cause of growing experience and because of the 
pressing need for these services. Decisions 
made by government planners to promote cu-
rative or preventive health care will strongly 

determine the nature and extent of medical 
services technology transfers in the years 
ahead. 

PETROCHEMICAL
 
P RO CTION
 
PRODUCTION
 

Like telecommunications and commercial 
aircraft support systems, the impacts of tech
aircra sfrs in the impactsmoflech
nology transfers in the petrochemical sector 
have been primarily economic. For recipient 
countries, the principal effect is in the poten
tial that petrochemical production offers for 
providing substantial export revenues and fordiversifying domestic economies now heavily 
centered on the oil sector. These effects will 
be particularly evident in Saudi Arabia, the 
nation with the most extensive petrochemical 
projects underway, but may also be significant 
for Algeria and possibly Kuwait. In addition, 
petrochemical production will allow these 
countries to use their natural resources bet
ter: in Saudi Arabia, for example, expansion 
of petrochemical production will provide an op
portunity for better use of natural gas, which 
was previously often simply flared. 

For the supplier countries, the economic ef
fects have been twofold, albeit somewhat less 

As illustrated by the experience of
 
the Japanese firm Mitsui inIran, the export
 
th pe efirm Mits an the epr 
of petrochemical plants and technology has
been associated with investment risk. Whileinvestment risk is common to all the sectors, 

the large scale of the petrochemical projects 
may leave foreign firms more exposed. In ad
dition, the growth of a Middle Eastern petro
chemical industry will affect domestic produc
tion by supplier country firms, requiring some 
restructuring. This is particularly evident in 
Japan, where declines in anticipated market 
share and the perceived inability to compete 
against low-cost feedstock countries have al
ready contributed to plant closure and indus
trial restructuring. Only in this sector have 
Middle Eastern firms extensively used equi
ty investments in Western firms as a means 
to acquire technology. 

35-507 0 - 84 - 27 QL 3 
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The political and social effects of technology
transfers in the petrochemical sector, on the 
other hand, have been comparatively limited,
As a capital-intensive and export-oriented in-
dustry, employment effects are minimal, and 
the production of petrochemicals in the Mid-
dle East is expected to have only limited ef-
fects on local consumption patterns. Joint ven-
tures such as the Saudi and Kuwaiti project 
in Bahrain promise prospects for greater regional cooperation inetwen this sector. Disputeshavearien sppler ad rcipent
have arisen between supplier and recipientgovernments over petrochemical projects, and 
producers over future import penetration bypetrochemicals produced in the Middle East.These political disputes between recipient andsupplier governments concerning petrochem-
ical production in the Middle East have, how-everobeenucption the r thav, heo.ever, been exceptions rather than the norm, 

Compared to the other sectoru discussed 
above, the extent.of technology transfer in the 
petrochemical sector has been limited. Expa-
triate workers predominate in both production
operations and management. As illustrated by
efforts in Egypt, however, technology absorp-
tion may be extended through improvements
in managerial capabilities and the establish-
ment of manufacturing firms using petrochem-
ical products to produce consumer and indus-
trial goods. 

COMMERCIAL NUCLEAR 
POWER 

Of all the technology transfer sectors exam-

ined by OTA, commercial nuclear power is to-

day the least developed in the Middle East.

Nevertheless, 
 there have been significant
political, militaxy, and economic effects. Even 
for oil-rich nations with considerable financial 
resources, planning for nuclear power devel-
opment requires political commitment. Iran's 
ambitious peaceful nuclear power development 
program under the Shah, for example, became 
the object of criticism by revolutionary leaders
who saw the program as grandiose Westerni-
zation, as well as by technocrats who ques-
tioned the scope of the program and tho tech-

nical choices made. In Egypt as well,
controversy over powerplant siting led to the 
revision of plans after opposition grew to the
proposed Alexandria locale. Even more seri
ous have been the dilemmas faced by nations 
intent on acquiring sensitive nuclear technol
ogies. Iraq's program raised concerns among
neighboring countries that ultimately led to 
a preemptive military strike by Israel. 

Suppliers of nuclear technologies to thesecountries have been able to influence the nu
clear programs of recipients. Nuclear cooperation agreements, like the U.S.-Egyptian ac

cord, have provided incentives for recipient
nations to accept full-scope safeguards and toprovide assurances that intentions are peaceful. Suppliers have also influenced recipient
programs through denial of certain types oftechnologies and through insistence that requests be modified to include technologies less 
susceptible to use in nuclear weapons pro
grams. French proposals to use low-enriched 
uranium fuel for Iraq's research reactor are a 
case in point. Suppliers have been forced to
expend considerable resources in attempting
to build consensus among themselves on ex
port policies, but the benefits in slowing weap
ons proliferation have been significant. Be
cause OTA's analysis indicates that the
likelihood of nuclear weapons proliferation in 
the Middle East will increase in the yeas 
ahead, the long-term risk of proliferation is cer
tainly a liability that all supplier nations share.
 

Economic effects have also been noticeable.
In the future, commercial nuclear power mayprovide low-cost electricity in countries such 
as Egypt, but to date, planning and prepara
tion have been costly. Egypt will be able to
develop nuclear power only with subsidized 
financing. Supplier firms involved in Iran's 
program have gained export revenues, but
they also faced difficulties as construction was 
terminated by the new revolutionary govern
ment. In the future, supplier firms could be
stimulated to develop small reactors to meet 
Middle Eastern requirements, but so far, firms
have generally not considered such efforts to 
be cost effective. Some nations supplying nu
clear technology have received oil from recip
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lent countries, but there is little evidence that 
oil for technology deals have provided supplier
countries with assured oil supplies in times of 
crisis. Indeed, France in 1983 wus pressed to 
purchase Iraqi oil as the only conceivable 
means Iraq had to repay its debts. While in 
the future nuclear power may contribute to 
electricity generation in some Middle Eastern 
countries, the major economic effects to date 
have been felt by countries such as Iran and 
Egypt where purchases of and negotiations for 
nuclear power reactors have been carried to 
comparatively advanced stages. 

Technology absorption has been quite lim-
ited in the nuclear sector, but a science and 
technology infrastructure is the foundation for 
future absorption of advanced technologies.
Egypt has the largest nuclear research estab-
lishment, but. the number of scientists and 
engineers working at the national nuclear re-
search center (about 2,000) simply do not com-
pare with the 18,000 in India's nuclear estab-
lishment, for example. Egypt has decided to 
import turnkey reactors. The major explana-
tions for the limited technology absorption in 
this sector certainly lie in the complexity of 
the technology and in the reluctance of sup-
pliers to provide sensitive facilities. On the 
other hand, in the years ahead, Egypt in par-
ticular may be able to improve gradually the 
capabilities of its scientists, engineers, and, 
most importantly, technicians, and may even-
tually operate and maintain power reactors in-
dependently. In the future, as Middle Eastern 
countries build their technical capabilities and 
as new suppliers perhaps more willing to sell 
sensitive technologies enter the market, mili-
tary and political problems associated with nu-
clear weapons proliferation can be expected to 
grow. 

COMPARISON OF SECTORAL 
IMPACTS 

OTA's examination of the technology trans-
fer process in all of these sectors indicates that 
technology absorption has been limited to the 
capability to operate and maintain technolo-
gies and equipment imported from abroad. In 

no case have recipients developed the capabil
ity to design or significantly adapt these tech
nologies themselves. To be sure, adaptation
of technologies has taken place, as exemplified
by special features of the airport in Jeddah,
Saudi Arabia (designed to accommodate the 
special requirements of the Muslim pilgrim
age), the modification of telecommunications 
equipment for use in desert climates (heat- and 
dust-resistant modules), and the prepiration
of special training manuals for medical and 
technical personnel. In these cases, foreign
consultants have generally carried out themodifications to meet requirements identified
by recipient country nationals. This assess
ment of the extent of technology absorption,
it should be stressed, applies only to the ad
vanced civilian technology sectors examined 
in this study. In other sectors and in particu
lar countries, the extent of technology absorp
tion may be much greater. Egypt, for exam
ple, has had an Engineering and Industrial 
Design Center for a decade, ard technology
adaptation may have been carried out in cer
tain sectors such as textile production and 

agriculture. (See fig. 1.)
In addition to the effects associated with 

technology absorption in the five sectors ex
amined by OTA, there has also been consid
erable variation in associated economic, polit
ical, and social effects. While economic effects 
are apparent in all cases, social impacts were 
identified as particularly salient for medical 
services technology transfers, and political ef
fects for nuclear technology transfers. In these 
sectors and during the time period examined 
by OTA, recipients have beer, more directly
affected than suppliers. For policymakers in 
the Middle East, technology transfers in these 
sectors are central to national development 
plans. With the exception of technology trans
fers that raise issues of subsidies, export con
trols, and weapons nonproliferation, technology transfers have been more directly relevant 

to supplier firms than to supplier gov
ernments. 

There are a number of possible explanations
for the variations observed in technology ab
sorption. Table 96 lists major areas of impact, 
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Table 90.-Major Areas of Impact of Technology Transfers in Sectors Examined by OTA 
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including technology absorption as well as 
other types of economic, political, and other 
effects. Indigenous capabilities to use im-
ported technologies have been most extensive
ly developed in those sectors, commercial air-
craft support systems and telecommunica-
tions systems, where there has been longer 
term experience with imported technologies
and where the systems are currently serving
local markets. In such cases, the industries 
and services are not forced to compete head-
on with foreign firms, and recipient govern-
ments have the leeway to introduce local em-
ployment and training requirements. 

In contrast, technology absorption in petro-
chemical production in the Middle East may
be comparatively limited for some time, ow-
ing to the complexities of the technologies and 
to requirements ensuing from anticipated di-
rect competition with petrochemical manufac
turers abroad. In order to produce quality pe-
trochemical products efficiently on world-class 
scales, Middle Eastern industries rely heavily 
on packaged technology imported from abroad 
and on the ongoing participation of expatri-
ates. Packaged technology, in the form of turn-
key nuclear powerplants, may also allow Mid-
die Eastern nations to meet international 
operational and safety standards so important
in that industry. Extensive technology absorp-
tion by recipients is only on" indication of the 
effects of technology transfer; in sectors such 
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as petrochemical production, recipients will 
reap foreign exchange revenues from transfers 
even though absorption is limited. 

Because medical services technology trans
fers are so varied, involving both large-scale.
capital-intensive hospital projects and small
scale, rural health clinics, it is particularly dif
ficult to generalize about the extent of tech
nology absorption in that sector. The pros
pects for development of indigenous capabil
ities in medical services appear good since 
these services are provided to meet local re
quirements, are comparatively labor-intensive 

(and therefore offer prospects for expanded
technology absorption in countries like Egypt
where labor is comparatively abundant), and 
have been given high priority by leaders in 
Middle Eastern countries. 

Impacts of technology transfer vary widely 
across these sectors, but the most noticeable 
effects have been in expanding the productive
capacities of countries in the Middle East. Im
provements in medical and telecommunica
tions services contribute indirectly but signif
icantly, while expansion of petrochemical 
production directly contributes to manufactur
ing and export growth. By relying on technol
ogy importation in the form of packages that 
include long-term involvement of foreign work
ers, the firms importing technology can ensure 
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proper functioning of facilities, even if in-
digenous capabilities are developed only 
gradually. 

VARIATIONS IN NATIONAL 
EXPERIENCE 

For both recipient and supplier countries, 
major issues have been associated with the im-
portation of advanced technologies during the 
past decade. There has been considerable var-
iation in the experiences of the supplier and 
recipient countries, and in the importance of 
political, economic, and social questions. 

From the perspective of Middle Eastern 
leaders in these countries, the overall effects 
are undoubtedly viewed in a positive light. The 
fact that governments in all of these countries 
place high priority on technology transfer and 
are attempting to improve their capabilities 
to select and use foreign technologies indicates 
that their general assessment is favorable. 
Planners in the Middle East see technology 
transfer as essential for economic develop-
inent, improvements in the technical expertise 
of the indigenous populations, gTeater social 
and economic welfare, an improved position 
in international markets, and as important in 
regional integration. They see technology 
transfer as generally raising national prestige, 
both regionally and internationally. For Mid-
dle Eastern countries it has brought expanded 
revenues from exports and remittances earned 
by workers working in the Gulf States. 

On the other hand, however, Middle East-
ern leaders do not disregard the potential neg-
ative impacts that technology transfer can 
bring in its wake: dependence on foreign sup-
pliers of technology, an influx of foreign work-
ers that may influence the social and political 
fabric of the recipient country, the creation of 
new social schisms among indigenous groups, 
disaffection among those groups that do not 
benefit from technology transfer, or the poten-
tial for embarrassment when technology trans-
fers fail to achieve intended results. Saudi 
Arabia, Kuwait, and Iraq have found it nec-
essary to import many foreign workers to 
carry out their development strategies, but at 

the same time these countries have attempted 
to limit the participation of expatriates in pol
itics and society in an attempt to preserve na
tional values and traditions, and in order to 
limit political disaffection. With the growth 
of Islamic fundamentalism, projects involving 
technology transfer have in some cases be
come targets of criticism by those who fear 
that Western influences are inimical to Islamic 
traditions. Although technology transfer. for 
the most part, is thus viewed in a positive 
light, the challenge for Middle Eastern plan
ners is to minimize the associated real and po
tential negative impacts. Given these poten
tial problems, it is not surprising that Middle 
Eastern policymakers increasingly emphasize 
technology transfers that contribute to the de
velopment of a local capability, rather than im
ports of high-technology equipment per se. 

For many recipient nations, the political di
mensions of technology trade have become in
creasingly important in the past decade. Hop
ing to exchange oil for technology and foreign 
expertise, some recipient countries have at 
times included promises of oil supplies in ne
gotiations over technology imports carried on 
with foreign firms and countries. All of the re
cipient nations have come to emphasize the 
goal of diversifying suppliers, to greater or 
lesser degrees, for political and economic rea
sons, as discussed more fully below. 

On the supplier side, the most noticeable di
mension of technology trade in the sectors examined by OTA has been commercial, and the 
most direct effects of these technology trans
fers have been on firms rather than on govern
ments. However, these commercial efforts are 
more significant for nations such as Japan, 
Italy, and France-whose worldwide trade is 
much more strongly directed to the Middle 
East-than for the United States. In a period 
of worldwide recession, the Middle East rep
resented a fast-growing market for these sup
plier nations. Negative effects, in terms of in
vestment losses due to revolution in Iran or 
repayment problems in Iraq, have been c. n
siderable for a few firms. For Western supplier 
governments as well as newly industrializing 
countries and many Soviet bloc countries, the 
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has provided markets for' industries faced withrecessioui at1 holle. Ill Solll s(s, firlS from
supplier oat ions have. howe'er, suffered in
vest merit losses associated wi tlhpolitical and
economic changes in host countries. With re
spect to I he VWest ICUropelln nitions, technol
ogy trade has c(nt ri tlted at least in part to
continuing bt. Ulen effort.s to cst.ahlish miil
tilatueral policies toward the region. Co pipen
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tion among suppliers has stimulated some 
governments to intervene with export subsi-
dies and supports for domestic firms. With the 
exception of the United Kingdom, most of 
these major Western suppliers of advanced 
technology continue to import large propor-
tions of oil from the Middle East. 

For the United States, the effects of tech-
nology trade have been similar to those affect-
ing Western Europe and Japan. However,urop Jaan. 
both exports to and imports from the region 

ing estrnan oweer, 

have been slightly lesr.important in total U.S.hrave been sighly caes in otaiortan eUS
trade than is the case for Japan, France, or 

Italy. Nevertheless, exports of technology to 
the Middle East have increased export reve-
nues in a period when trade frictions between 
the United States and other nations have in-
creased. As the postwar leader of the West-
ern alliance, the United States has developed 
policies that emphasize political interests more 
than do those of most other Western suppliers. 
In part because of this emphasis, problems 
associated with the political dimensions of 
technology trade (including charges that ad-
vanced technology transfers may be destabi-
lizing for the Islamic nations, or that they 
undermine relations with Israel) have been the 
subject of controversy. Technology trade and 
transfers have certainly helped to reinforce 
good political relations with countries such as 
Egypt and Saudi Arabia. On the other hand, 
foreign policy controls may well discourage or 
inhibit relations with other countries whose 
political relations with the United States are 
more ambiguous. Finally, the overwhelming 
preference of Islamic Middle Eastern countries 
for Western technology indicates that technol-
ogy trade is an asset for the United States and 
other Western countries in countering Soviet 
influence. 

Technology transfers have thus had impor
tant political effects. Through their policies 
governing nuclear transfers, suppliers have 
been able to influence the development of nu
clear programs in these nations. While there 
has been some criticism of certain develop
ment projects, civilian technology transfers 

have reinforced good relations between the 
United States and the major recipient nations, 
such as Egypt and Saudi Arabia. On the other hand, because the United States alone has 

use pothe it trols li eosused foreign policy controls to limit exports
of certain types for political purposes, thesehaeudbtlyrucdsesocrti 

types by U.S. firms and led some Middle East
ern governments to favor non-U.S. suppliers. 

For the Soviet bloc nations, commercial 
technology trade with the Middle East has 
been quite limited in comparison to that of the 
Western nations. Nevertheless, exports to the 
Middle East make up a large share of these 
nations' exports to less developing countries 
worldwide. Egypt in particular changed poli
cies and consciously reduced the involvement 
of Soviet advisors some years ago, an action 
that signified a setback for the Soviet Union. 
Political concerns remain paramount for the 
Soviet Union in its interactions with the re.. 
gion, but economic factors are increasingly im
portant. For the East European nations, coM
mercial exports, though limited to specialized 
niches, have been and remain at the center of 
their economic interactions with the region. 
The interest of Middle Eastern countries in di
versifying suppliers may provide limited en
trees for Soviet bloc exports in the years 
ahead. 

BROADER IMPLICATIONS OF
 
TECHNOLOGY TRANSFER
 

The previous discussion focused primarily development. The long-term contribution of 
on the past effects of technology trade and the technology transfers studied by OTA will 
transfer. However, a decade is a relatively probably not be clear for another 10 years, and 
brief period and many projects are still under in some cases even longer. 
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Nor have all effects on the lives of individu-
als and groups within these nations been iden-
tified. OTA's research was designed to focus 
primarily on the effects significant for the sup-
plier and recipient governments and firms in-
volved. In order to understand the effects on 
individuals and groups better, it would be nec-
essary to ask their opinions and to observe the 
actual operation of the facilities. For example,
such research might clarify whether male pa-
tients are troubled by the presence of female 
nurses in hospitals, whether foreign laborers 
resent restrictions placed on them by recipi-
ent governments, or whether certain ethnic or 
regional groups complain about unequal distri
bution of the benefits accruing from technol-
ogy transfers. 

Perhaps even more complex are questions
concerning the indirect effects of these tech-
nology transfers. The technology transfersstudied by OTA have generally occurred in a 
studed bye of hapid cgeiny o ed pientlarger context of rapid change in the recipient 
countries. It is often impossible to identify the
discrete effects of technology transfer, that is, 
to separate those effects from others associ-
ated more closely with social phenomena such 
as urbanization or expanded communication 
and political participation. Together withthese other changes, the implications of tech-
nology transfer can be substantial, 

Experts disagree about the causes of nation-
wide transformations, such as political revo-
lutions and value change. Isolating the unique
contribution of technology transfer to such de-
velopments is simply not possible. The deci-
sions made by policymakers about what types
of technologies to import, how rapidly to pro-
mote change, who should be involved, and who 
benefits are key to understanding the broader 
implications of technology transfer. If the 
term "technology transfer" is used vaguely to 
refer to all social changes, however, it loses itsont ete

meaning. he content, determined by policy-

makers, is thus the key to evaluation of 


meean ng .Tntdh min d b y p ol cy -

Policymakers nevertheless make decisions 
about technology transfer in the midst of un-
certainty about its effects. While OTA's re-

search cannot conclusively resolve the contin
uing debates about broaderthe effects of 
technology transfer, such disputes can be ten
tatively evaluated in light of this research. 
Controversies concerning the broader effects 
of technology transfer are evaluated in this 
section, with special reference to Iran. Iran is 
the one nation in this study that has recently
experienced fundamental political changes.
The anti-Western character of the revolution
ary government has been viewed by some as 
a reaction against rapid Westernization under 
the Shah, one aspect of which was technology 
transfer. 

TECHNOLOGY TRANSFER 
AND POLITICAL INSTABILITY 

Some have argued that technology transfers 
are inherently "destabilizing," meaning thatthey embody foreign (usually Western) norms 
and values that come into conflict with traditions. In some cases, the argument goes, these 
conficts erupt into opposition to the rulingregim e n o pps ition to ts ru l l. 
regime, and sometimes lead to its downfall. 
Another approach to these issues is to see rul
ing elites as challenged to spread the benefits 
of technology transfer and to adapt it to localrequirements and traditions in order to pre
serve their own political legitimacy. The firstapproach, it should be noted, equates technol
ogy transfer with all foreign influences and 
assumes an irreconcilable conflict between for
eign and traditional values. The second places
emphasis on the choices of leaders who deter
mine the substance of technology transfer, and 
assumes that foreign and traditional values 
can be integrated or reconciled. 

The second approach is useful for under
standing the course of evets in Iran. Under
the Shah the problems of unequal distribution 
of benefits of technology transfer gradually

be nef itsof th ese ran s er thebecame glaring, but these problems were the
direct result of decisions taken by the ruling
elite. The recipients of advanced technology
in Iran were fiercely loyal to the Shah. Thepolitical elite were rewarded for their alle
giance with technical assistance, feasibility
studies, market surveys, and loans. In addi
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tion, technology transfers were selected to 
meet the growing consumer desires of the 
emerging middle class. A case in point were 
the modern private medical service centers 
established in Teheran as joint ventures be-
tween U.S. and Iranian firms, which were out 
of the reach of the average citizen. Since mod
ern industry and the communications media 
served the Westernized upper-middle class, 
the resentment and frustration of other classes 
gTew. The government promoted "growth 
poles" (called industrial estates), and the pop-
ulation of the cities swelled, accentuating the 
gap between the urban and rural areas. Tech-
nology transfers could have been promoted to 
achieve other purposes, such as enriching the 
countryside, but that was not done. The 
choices of political elites, rather than tecinol-
ogy transfers per se, helped create the condi-
tions that, led to revolt. 

Nor is it likely that the course of history 
would have been different if the United States 
had adopted an arms-length attitude. The 
Shah could have turned to any number of al-
ternative suppliers in Western Europe and Ja-
pan to fulfill his technology requirements. if 
the Western nations had been unwilling, So-
viet bloc nations would have been available as 
suppliers. The conclusion that must be drawn 
is that even if foresighted U.S. leaders had an
ticipated Iran's problems and instituted poli
cies designed to reduce or modify technology 
flows, it is unlikely that such policies alone 
could have changed the political outcome. 

Certainly large projects have, on occasion, 
become the objects of political criticism. In 
Iran, the revolutionary leadership criticized 
the ambitious nuclear program of the Shah as 
evidence of his craving for Western high tech
nology. In other instances, large projects such 
as new airports in Saudi Arabia are viewed by 
many local citizens with pride, as symbols of 
national accomplishment. Because large proj
ects involving technology transfer are highly 
visible in developing countries, they can be
easily identified as objects of either criticism 

or pride. Choices made by leaders in recipient 
countries, and the ability of leaders to ensure 

that many groups in society benefit, shape po
litical events rather than technology transfers 
per se. 

THE TERMS OF TECHNOLOGY 
TRANSFER
 

Many observers have argued that technol
ogy transfers are fundamentally unfair. In 
their view, the supplier firms and governments 
have disproportionate power to dictate the 
terms of the transfers, with the result that the 
recipients pay too much, or receive technology 
that is out of date, or that suppliers are un
willing to provide the knowledge necessary for 
the recipients to absorb the technology fully. 
Underlying such criticisms are suspicions 
about the monopolistic character of multina
tional corporations, a theme that has reverber
ated in the debates over the proposed New In
ternational Economic Order. On the other 
hand, supplier firms point to their extensive 
training efforts, the investment risks associ
ated with doing business in developing na
tions, and the inability of recipients to select 
and utilize technologies. The basic assumption 
of those who hold this view is that profit-nax
imizing firms are willing to sell technology, 
equipment, and services, but the recipient 

.2
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Training programs carried out by the Xerox Corp.

involving more than 200 local technicians are designed 
to improve communications and business support 

sprvices in Egypt 
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must know what to ask for and be willing topay a fair price. 

Many Iranian entrepreneurs objected to re-strictive clauses and practices that preventedthe full diffusion or uaticeson of importedtechnology. These complaints included claimsthat foreign partners would not provide ade-quate traning and that unnecessary hurdleswere placed in their way when they tried touse local components. Many Iranians saw
themselves as increasingly capable of handlingmore complex tasks than they were assignedin production facilities. Some pointed to casesof influence-peddling by foreign firms. 

On the other hand, expatriate supervisorsand managers sometimes found recipients un-able to handle certain tasks. In fact, there were cases of both successful and unsuccessful co-operation between U.S. and Iranian firms. Inretrospect, the ability of both partners to un-derstand and respect each other and the em-phasis on training and technical assistance 
were distinguishing factors of those instances 
viewed positively by both sides. The role ofWestinghouse in the military-owned Iran Elec-tronics Industries Corp. has been cited bysome as such a case. When both supplier andrecipient firm partners prepared workers tounderstand normand ththe,ofthe patnerhipwasappreciate ore 
norms of the other, the partnership was more 

the values and 

often viewed as a success. In pre-revolutionary 
Ira n , how ev er , th er e w ere m an y case s of v erycostly projects which failed to achieve desiredresults. Anxious to introduce advanced tech-

noresquicly
Andus linte adexteech-nologies quickly and lacking the expertise nec-essary to make good choices or monitor pro-

gre ss, I ra nian lea d er s som et im es accepte d
terms set by foreign firms which would not
have been acceptable elsewhere. The foreign
firms and the Iranian political elite in those 
cases benefited directly, while other groups inIran grew more resentful, 

All of these Middle Eastern countries have
set restrictions on foreign direct investment, 
as outlined in chapter 11. Some countries, suchas Iran under the Shah and Saudi Arabia to-day, encourage foreign investment more thanothers, but all maintain some restrictions,
Such restrictions are designed to limit "de-

pendence" on foreign capital. In Iran beforethe revolution, the percentage of foreign equ
ity declined, but it is unclear that this cameas a result of government policies. Throughout the region, the level of foreign investmentremains quite limited. However, 9TA's research does not indicate that low levels ofequity participation by foreign firms necessarily ensure that reliance on expatriate expertise will be limited or that projects will achievedesired results. The extent of technology absorption, the economic benefits of the partnership, and the perspectives of both ides concerning "success" do not relate consistentlyto the level of foreign equity participation inthe technology transfer sectors examined byOTA. In some cases, such as petrochemicals,

continuing involvement by the foreign supplier is essential for the proper functioning of theproduction facilities. As discussed in chapter11, Middle Eastern countries have developeddifferent policies governing foreig,, investment; their assessments of potential grai's and
losses are in no sense uniform. 

Regulations introduced by recipient (and tosome extent supplier) governments attempt toensure "fairness" in commercial technolog ,transfers. Controversies continue, however,
concerningindicating thethe serious concerns of developingterms of technology transfers, 
nations. Recipients are improving their capabilities to select, bargain for. and utilize ir -p rt dt e Arg a i sa rae ecsel s. p abili t s 
proved,ported technologies.as As his
and supplier hcapabiity is imfirms have more 
experience in these markets, both sides maybecome more adept in striking terms which ensure that the projects are viewed as mutuallybe t h e o term C mpet i ti on 
beneficial over the long term. Competitionamong suppliers fom many firms and nations
for sales of advanced 
 civilian technologies

serves to limit the ability of any one actor to
dictate terms of technology transfers.
 

"APPROPRIATE TECHNOLOGY" 
TRANSFER 

The term "appropriate technology" meansdifferent things to different people?. It has beenused to refer to capital-saving technology,small-scale technology, and technologies 



--
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needed for rural development. The underlying 
assumption of those who advocate the intro
duction of appropriate technologies has been 
that it is possible to identify technology trans
fers that are especially needed for the long-
term well-being of developing countries. Some 
would also argue that particular types of tech
nologies are -inappropriate- for developing 
countries. 'T'his last statement, in particular,
has been disputed by leaders in many devel
oping countries, who resent what they see as 
an attempt by those in developed countries to 
deny them state-of-the-art technologies re
quired to compete directly with developedcounty filnsPhoto 

country fir-ms.
 

(,TA's approach has not been to assume
 
that certain types of technologies are "appro
priate,'' but rather to examine the process of 
technology transfer in a number of sectors and 
to o)serve results. The emphasis has been on 
assessing the extent of technology absorption 
and on understanding the perspectives of the 
supplier or recipient governments and firms 
concerning these technology transfers. Policy
makers in the Middle East must make criti
cal judgments about what kinds of technolo
gies "fit" with their long-term economic 
development strategies. Such judgments re
quire anticipating what the economy and 
society will be like some years hence and also 
require political leadership in building a con. 
sensus on how to get there 

Technology transfers such as those involv

ing petrochemical production facilities that appear well-suited to Saudi Arabia would not be 
popar ell-uinter oSutrbi we eothepop u lar in oth er co un tries , wh ere there is aselarer
ndgenuslabor force and smaller oil 
larger indigenous lbrfreads leroland gas reserves. As mentioned earlier, Ku-
wait has chosen capital-intensive, state-of-
the-art telecommunications equipment, while 
Egypt has relied more on conventional tele-
communications equipment that is more labor-
intensive. Similarly, these nations have devel-
oped different health care strategies, with cor-
respondingly different choices of technologies. 
Certain types of technology transfer (those in-
troduced in systems operating to produce 
goods and services for local markets) were 
found to be particularly conducive to building 

.' - 
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Modern supermarket in Saudi Arabia 

recipient capabilities. Others such as telecom
munications systems create linkages to othert r , h r by c u i g " l ip er f e t " sectors, thereby causing "multiplier effects" 
in the economy. Of the technology transfersectors examined by OTA, those in telecom
munications and medical services had perhaps 
the most extensive effects on other domestic 
industries and on general ovingstandards. In 
contrast, the critical effects of nuclear tech
ology the ritical a nd 

nology transfers have been political and 
,ilitary. 

What is appropriate in one country may be 
seen as inappropriate in another. Judgments 
about the appropriateness of the technologies 
depend on the fundamental goals and values 
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of policymakers and citizens in these nations. 
Foreign suppliers are properly cautious when 
there is clear disagreement among various 
groups in recipient nations concerning certain 
types of technologies. Unfortunately, such dis-
agreements often arise only after a project has
been undertaken. 

THE QUESTION OF "DEPENDENCE" 
ON FOREIGN WORKERS 

Some argue that the presence of foreign
workers in a developing nation is undesirable 
because it signifies ongoing dependence on 
foreigners and may lead to political and social 
unrest at home. Others argue that foreign
workers make an important economic contri-
bution and that their presence is generally
beneficial to the host nation. OTA's research 
suggests that both types of impacts have been 
concerns in the Middle East. Expatriate work-
ers in the Middle East must be present for
technology transfer to occur, and the key ques-
tions are how long they stay and what they
teach local workers in the process. Since no na-
tion can be completely self-sufficient, the chal-
lenge is to utilize foreign workers effectively,
based on a realistic understamnig of both the 
problems that can arise and the potential con-
tribution they can make. The question of for-
eign workers is part of a larger issue of depend
ence on foreign suppliers faced by developing 
nations. 

Middle Eastern countries, particularly the
labor-short Gulf States such as Saudi Arabia 
and Kuwait, have attempted to promote policies that utilize foreign workers while reduc-
ing potential political problems. Their con-
cerns have been with potential political
instability and with the prospect that foreign
workers might attempt to influence host coun-
try policies, domestic and foreign. In Kuwait,
for example, incidents of violence, both within 
and outside of the workplace, have been re-
ported involving Palestinian workers, Indians,
and others denied the rights and benefits af-
forded Kuwaiti citizens. On the other hand, de-
veloping nations appreciate the indispensable
contribution of foreign manpower and exper-

tise to economic growth. As discussed in chap
ter 11, these recipient nations have developed 
manpower policies to address both goals si
multaneously, including the use of enclaves,
to deal with the problems associated with 
employing foreign workers. 

Foreign labor is also an important issue for 
supplier countries. In Egypt, for example, the 
supply of manpower to other Middle Easterncountries has been associated with both posi

tive and negative effects: the migration of 
Egyptian skilled workers to other parts of the 
Arab world has brought with it significant rev
enue in the form of workers' remittances, but 
it has also proved to be the root cause of a
"brain drain" in certain sectors. These issues 
are equally if not more salient for the labor 
suppliers outside the Middle East. The migra
tion of Pakistani workers, for example,
brought remittances amounting to approxi
mately 50 percent of Pakistan's foreign ex
change earnings in recent years, but it also 
caused social dislocations at home when men 
left their families behind. Because of the large
rumber of Asian workers in the Middle East,
the Asian countrics that supply labor to the 
Middle East could be affected socially and eco
nomically by a sudden and sweeping dismissal
 
of workers.
 

THE VULNERABILITY OFSUPPLIERS OF TECHNOLOGY
 
TO RECIPIENT LEVERAGE
 

Some observers worry that suppliers of tech
nology can become susceptible to undue lever
age, economic and political, by the recipients.
Underlying this perspective is the recognition
that technology transfer involves long-term re
lationships between individuals and firms in
both countries and the assumption that when 
supplier involvement is great, the result can 
be vulnerability to the whims of the recipient
governments. In particular, some supporters
of Israel fear that involvement by U.S. and 
Western firms in Islamic nations might result 
in those supplier nations succumbing to po
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litical pressures counter to the interests of 
Israel. Others argue that technology transfer 
is primarily a commercial exchange and that 
the political leverage accruing to recipient 
governments is minimal or manageable. Some 
would take this argument further to suggest 
that the supplier actually gains considerable 
influence over the recipient in the process. 

Debates over recipient leverage represent 
the obverse of questions concerning recipient 
dependence on suppliers. The major focus of 
concern has been with the issue of oil leverage, 
or the idea that Western governments in par-
ticular can be forced to take political stands 
contrary to their interests hecause of their de-
pendence on Middle Eastern oil. Both Japan 
and a number of West European nations re-

main heavily dependent on oil imported from 
the Middle East and will remain so for years 
to come. Particularly during the period imme
diately following the oil crisis of 1973, West 
European and Japanese leaders moved to 
build bilateral alliances quickly with oil-pro
ducing nations, offering assistance in large de
velopment projects (including technology 
transfer) in conjunction with assurances of oil 
supplies. U.S. policymakers viewed these bi
lateral, initiatives with concern because they 
seemcd to some to diminish the ability of the 
Western nations to coordinate their policies 
through the International Energy Agency. In 
addition, the West Europeans and the Japa
nese took political positions independent of the 
United States and in some cases were more 
strongly supportive of Arab nations and the 
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rights of Palestinians, increasing the concern 
about oil leverage. There is no question that 
oil is a major factor in the strategic and foreign
policies of supplier nations, and technology
transfers certainly occur within this context. 

On the other hand, it does not appear that 
the nations that most aggressively attempted 
to build bilateral relations have been particu-laly successful in securing oil supplies inperi-
ods of crisis. While a multilateral embargo of 
oil by Arab nations would undoubtedly have 
considerable effect on consumer nations if itwere prolonged, the threat of oil leverage bya single oil-producing nation is limited by the 

availability of alternative suppliers. In the 
near term, the recent leveling of demand for 
oil in the West has diminished the feasibility 
of oil leverage. In addition, Western nations 
have gradually put in place a number of poli-
cies-including emergency oil-sharing schemes,
stockpiles, and energy conservation--which 
strengthen their capabilities to respond to sud-
den changes in the oil market. To be sure, oil 
is an important element in the relationship be-
tween France and Iraq, for example, and in the
growing ties betwee1 Japan and Iran. OTA's 
research indicates that the joint venture part-
ners in the Saudi Arabian petrochemical proj-
ects were attracted by guarantees of oil sup-
plies in addition to favorable returns on 
investment. However, there is evidenceno 
that the oil-producing nations have (through
the use of oil leverage alone) successfully
forced supplier governments to take positions
which they themselves view as counter to their 
own interests. Indeed, some cases, such as the 
cancellation of British Foreign Minister Pym's
trip to the Middle East in 1983 discussed in 
chapter 12, suggest that some suppliers are 
unwilling to subordinate their political prin-ciples to econon 1ic interests. 

It is beyond the scope of this study to ana-
lyze the broader issues of Middle Eastern pol-
itics and diplomacy. However, OTA's research 
on the foreign policy context of supplier na-
tion policies indicates that Western nations 
have established widely varying political rela-
tions with Middle Eastern countries. Chapter
12 analyzes the tendency of Western Europe 

and Japan to bring economics more to the fore 
in their policies than is the case in the United 
States. In some inst ances, these nations have 
developed policy perspectives that divergo
from those of the United States. Some West 
European spokesmen, for example, question
the appropriateness oi an allied Middle East
ern policy and call instead for harmonizationof policies. In their view, the alliance is 
strengthened when various Western nations 
develop relations with different Middle East
ern nations, rather than prohibiting trade withcertain nations. Oil is certainly a considerationin these foreign policy perspectives of the tech

nology-supplying nations, but it would be in
correct to conclude that Japanese and West 
European policies are determined solely by oil 
concerns. 

Nor would it be correct to assume that sup
pliers gain no influence over recipients through
technology transfers. While there is no evi
dence indicating that supplier nations have ef
fectively forced recipients to modify their 
foreign policy positions simply by threatening 
to withhold or by offering to supply civilian
technology, there have been cases where sup
pliers have successfully negotiated terms for 
transfers that maximize broader foreign pol
icy interests. Suppliers have noticeably af
fected the type and extent of nuclear technol
ogy transfers. For example, by offering nu
clear cooperation, the United States has
persuaded Egypt to agree to very stringent
safeguards on nuclear transfers. In contrast 
to nuclear export controls, however, there is
little evidence that foreign policy controls have 
been implemented in the sectors examined by
OTA so as to significantly reduce their access 
to advanced civilian technologies or change
the political positions of the recipients.

This discussion does not resolve the issueof supplier vulnerability, but it does serve to 
caution against simply equating commercial 
relations with political positions. Evidence of
both suppliers and recipients exerting influ
ence is most apparent in the specific technol
ogy transfer contracts shaping the terms of 
transfer. Because the interests of supplier
firms and their governments sometimes di
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verge, it is not necessarily the case that the but sometimes the result is resentment and
 
commercial strategies of the firms will be disagreement, while at other times mutual un
strongly supported by governments. Technol- derstanding leads to shared views and per
ogy transfer relationships require long-term spectives.
 
interactions between suppliers and recipients,
 

CONCLUSION 

The impacts of technology transfers in the 
sectors examined by OTA have been widely 
varied across nations and technology sectors, 
It is difficult to identify and assess all the im-
pacts of past technology transfers, and the 
task of anticipating future effects of proposed 
technology transfers is even more demanding. 
The implications for public policy are that it 
would be beyond the capacities of a supplier 
government to evaluate all proposed civilian 
technology transfers to ensure that all proj-
ects attain intended goals and that those are 
consistent with the national interest. Never-
theless,use 
actors-- supplier and recipient firms, in partic-
olar, and governments. 

The long-term significance and promise of 
technology transfer is as a process that can 
stimulate continuing and self-sustaining eco-
nomic growth in recipient nations, and one 
which can further the economic and techno-

logical progress of the suppliers as well. 
Whether these goals are achieved depends to 
a great extent on the wisdom of political lead
ers, particularly those in the recipient coun
tries. The technology transfers examined by 
OTA have in most cases contributed impor
tantly to the process of economic growth and 
technological development. 

i'nother aspect of long-term significance is 

the influence of politics n technology trans
fer, seen in recipient attempts to diversify sup
pliers and in increased efforts by suppliers to 

technology as a lever to reach political 
goals. oth supplier and recipient partners
necessari' consider not only the risks of technology transfer, but also the promise of mu
tually beneficial exchange. The next chapters 
analyze efforts by both recipient and supplier 
governments to introduce policies which at
tempt to ensure that techology transfers 
achieve desired results. 



CHAPTER 11
 

Recipient Country Policies
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CHAPTER 11 

Recipient Country Policies
 

INTRODUCTION 

Leaders of developing countries in the Is-
lamic Middle East, face a central challenge. 
With greatly diverse human, capital, and nat.-
ural resources, they are making a determined 
effort to transform their economies rapidly 
largely through the introduction of foreign 
technologies. In doing so, they are attempt-
ing to avoid excessive dependence on foreign 
suppliers of technology, to maintain their po-
litical legitimacy and to preserve Islamic tradi-
tions. Despite these common challenges, how-
ever, the policies of these countries reveal 
substantial variation in the ways tLey address 
these issues. 

While man,' of them are establishing policies 
and programs affecting technology transfer, 
none of these countries in the Middle East has 
implemented an explicit and comprehensive 
technology transfer policy. Instead, technol-
ogy transfer choices are normally made within 
the context of broader development strategies, 
and these have depended on the resources of 
each country, the vision of political leaders, 
and the social context. OTA's examination of 
policy approaches is designed to focus on the 
problems and promise of technology transfer 
for these recipient nations. 

This chapter reviews policy choices made by 
Middle Eastern countries that affect technol-

DEVELOPMENT 
Development strategies have important im-

plications for technology transfer choices. De-
velopment plans, of course, do not necessarily 
provide a good indication of actual perform-
ance. Crafted mainly as a guide to develop-
ment, plan shortfalls have often been great 
and priorities often reshaped.' Plans do, how-

'See, for example, Ministry of Planning, Saudi Arabia, Edu-
cation Statistics Manual, summary, 1979. 

ogy transfer. Development goals and strate
gies are compared; the capabilities of central 
nianning institutions to formulate and imple
ment technology transfer are discussed; and 
specific regulatory, financing, and manpower 
issues are addressed. In each case, stress is 
laid on the central tradeoffs--between public 
and private leadership in economic develop
ment, between building an indigenous techno
logical base and reliance on foreign assistance. 
Finally, technology transfer choices are set in 
the broader context of foreign policies. 

The analysis highlights common themes in 
the approaches taken by these countries, per

haps the most central being attempts to lib
eralize economies to promote the growth of 
private sector firms, particularly in the man
ufacturing sector. Strongly associated with 
this trend have been efforts to regulate the in
volvement of foreign firms and organizations 
to enhance technology absorption, limit de
pendence, and promote political goals. While 
success has been uneven and approaches have 
varied, leaders in all of these countries have 
attempted to promote these dual goals of eco
nomic liberalization and regulation of foreign 
business. 

STRATEGIES 
ever, reflect the aims of Middle East planners; 
they indicate where development priorities lie 
and how they change over time. For this rea
son, it is useful to examine briefly the develop
ment plans of each of the six countries under 
review as a basis for understanding policies 
relating to civilian technology transfer. 

Despite the broad similarity in aims, there 
have been significant differences in the de

425 
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velopment strategies that each country has
chosen. Some countries-Egypt, Algeria, and
Iran-initially emphasized rapid development
associpted with heavy industrialization. Iran's
"industrial dream," Algeria's aim for heavy
industrialization, and Nasser's amnbitious 
plans for Egypt in the 1960's were all exam-
ples of the desire to develop at a rate that
would move each country into the 20th cen-
tury within a matter of years. Saudi Arabia,
Kuwait, and Iraq, in contrast, had somewhat 
more broadly based development strategies
from the start, and the emphasis on heavy in-
dustry, if present at all, came at a later stage
of development. In the 19 60's, Egypt, Algeria, 
and Iraq emphasized a socialist approach todevelopment; Kuwait, Saudi Arabia, and Iran 
stressed importance of market forces, eventhough thethe government played leadershipa 
role in all three. Government budgets also dif-fer in size: Saudi Arabia's planned budget for1984/85 is 60 percent higher thann 's andexceeds by fara greater margin thoseEgypt, Algeria, Iraq, and Kuwait. 

of 

During the past decade all of the countries 
under review have reevaluated thcir develop-
ment strategies, and in some cases dramatic-
ally shifted priorities. This occurred earliest
in Egypt, with the adoption of the "Open
Door" policy in 1973 in an effort to liberalize 
the Egyptian economy. In all of the countries 
under review, in the late 1970's and 1980's, the 
scope of plans was scaled back and sectoral
priorities were shifted in response to oil reve-

nue declines. 


ALGERIA 

Algeria began its development program by 
stressing rapid industrialization in the context
of a socialist model of development. Towardthe end of the 1970's, however, priorities
shifted toward emphasis on the long-neglected
agricultural and infrastructural sectors, and
the economy was liberalized. Socialism has not
been abandoned, but been whathas made 
Western observers termed more "pragmatic"
to meet the demands of contemporary Alge-
rian society. 

In 1967, the Algerian Government launched
its program of massive heavy industrializa
tion, an orientation that continued well into 
the second and third plan periods. In the 1970
77 period, Algeria invested heavily in indus
try to the virtual exclusion or neglect of agri
culture. During that period, the plan called for
investment of 44 to 45 percent of the total 
budget in industry. Especially after 1978,
with the death of President Boumedienne, do
mestic critics within the government planning
community began to criticize the strategy of
heavy massive industrialization. Facing finan
cial constraints, moreover, planners reassessed 
the role of the private sector and foreign in
volvement. 

In the late 970's, there was a marked shift
inAhe la te s tow ar kedshift
in Algerian priorities toward the development 

of infrastructure, human resources, and agriculture. Efforts were made to open the economy more to private sector initiative andforeign participation. Table 91 shows thebreakdown of expenditures for the latest 5year plan, 1980-84. This plan calls for total investments of $104,527 million, almost half of
which is to be allocated for programs studied 
and/or approved in previous plans. Gross do
mestic product (GDP) is projected to grow at
8.2 percent annually. The largest investment,

totaling $40,339 million, will be in industry,

but its share of total planned investment has

declined to 38 percent. And while industrial
 
development is still fundamental to Algeria's

long-term policy, the focus has shifted from
 
heavy to light industry. The country's criti
cal housing sector received an allocation of

$16,656 million, or about 17 percent of total
planned investment, and education and training and social infrastructure together 
com

'By 1978, Algeria had achieved a status which was unique
in the Middle East. The rate of investment in domestic industrial development (and related) projects was approximately 40 
percent. But this high level of investment was at the expense
of improved social, housing and consumer levels, and caused 
regional imbalances in Algeria's development. For planned andactual investments in agriculture and industry, 1970-77, see "Invertisements," Si'nthese du Bilan Economique et Social de ]a
Decennie prepared by the Ministry of Planning and Regional 
et Populaire, May 1980), p. 5. 

Development (Algiers: Republique Algerienne Democratique 
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Table 91.-Algeria: Planned Government Investments 1980.84 (AD '000 million) 

Industry ................................. 

Hydrocarbons .......................... 


Agriculture .............................. 

Forests ............................... 

Agriculture ............................ 

Water ................................. 

Fisheries ............................. 


Transport/economic infrastructure 
Communications ....................... 
Railw ays .............................. 

Preprogramed New Expenditure, Expenditure 
schemes schemes Total 1980-84 be.yond 1984 

79.5 132.2 211.7 154.5 57.2 
28.4 49.2 77.7 63.0 14.7 
17.8 41.6 59.4 47.1 12.3 
0.7 3.3 4.0 3.2 0.8 
6.0 17.9 23.9 20.0 3.9 

10.9 19.1 30.0 23.0 7.0 
0.2 1.3 1.5 0.9 0.6 

.......... 19.9 36.2 56.1 37.9 18.2 
6.8 12.5 19.3 12.5 6.8 
1.8 7.1 8.9 5.0 3.9 

Telecommunications .................... 1.8 6.2 8.0 6.0 2.0 
Storage and distribution ................. 8.8 9.0 17.8 13.0 4.8 
Industrial zones ........................ 0.7 1.4 2.1 1.4 0.7 

Housing, education, and training ........... 30.3 35.4 65.7 42.2 23.5 
Social infrastructure ...................... 6.7 14.3 21.0 16.3 4.7 

H ealth ..................... .......... 3.6 6.2 9.8 7.0 2.8 
Collective equipment ..................... 2.4 10.9 13.3 9.6 3.7 
Production enterprises .................... 3.4 21.6 25.0 20.0 5.0 

Totala ................................. 196.9 363.6 560.5 400.6 159.9 
Exchange rate $1 - AD 3.8325 (1980), 
aTotals may not add because of roundirng 

SOURCE Government of Aigeria statistics and Middle East Economic Digest, Nov. 21, 1980. p 20. 

prised about 16 percent of total planned in-
vestment. The current plan thus represents a 
distinct shift away from the earlier preoccupa-
tion with heavy industrialization, 

EGYPT 
Egypt also had a socialist orientation and 

a similar emphasis on heavy industrial devel-
opment during the 1960's, but this changed 

dramatically in 1973 with the economic liber-
alization initiated through Sadat's "Open 
Door" policy. During the 1960's, rapid indus- 
trialization along socialist lines, intended to 
reduce dependency on ex- or neo-colonial pow-
ers, was the dominant theme of Nasser's de-
velopment strategy. Initially the Egyptian 
economy grew reasonably rapidly: industry 
and services increased their output and em-
ployment shares, while less emphasis was 
placed on the development of the traditional 
sector, agriculture. Concurrently, central plan- 
ning became pervasive throughout the econ-
omy. By the late 1960's and early 1970's, how-
ever, the rate of economic growth in Egypt 
began to slow, and the rate of both investment 
and domestic savings sharply declined. Inef-

ficiencies in the economy, costly external 
adventures such as the Yemen and 1967 wars, 
heavy defense expenditures, and a rapidly in
creasing population posed heavy burdens. In 
addition, the industrial strategy of Egypt, 
which had relied on import substitution or on 
building indigenous industries protected by 
high tariff walls, proved problematic. Instead 
of a decreased import bill, the rising import 
co.ts of raw materials and spare parts could 
not be offset by the export of locally produced 
productc. 

With the death of Nasser in 1970 and fol
lovring the October War of 1973, the principles 
of a new economic strategy were put forth in 
President Sadat's "October Working Paper." 
In order to accelerate economic growth, the 
private sector was given a grpater role and 
foreign investment was encouraged. The Open 
Door policy emphasized expansion of produc
tion capacity and the introduction of modern 
technologies (management systems as well as 
equipment) to realize that production. The 
Open Door policy has not achieved its stated 
goals, particularly the dynamic expansion of 
the private sector in industry and investment. 
But while fundamental economic reform re
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mained elusive, Egypt's economy grew at a
comparatively vigorous rate during the 1970's. ,' 

The death of Sadat marked another change
in development priorities, as a troubled worldeconomy, the "oil glut," and gtrowing w ldseverely eroded Eglpt's foreign exchange hal-ate. Although at the time Egypt was in thesecond year' of the 1978-82 plan, a new 5-yearplan was ofubmitted in 1979. lale 92 shrws 
projected targets in the present Egyptian plan
for 1982/83-1986/87. The present plkn calls for 
a total fixed investment of 34,790.6 million 
Egyptian pounds, with priorities directed to 
infrastructure (housing, utilities, electricity, 
transport, and communications) industry, andprojects to increase exports. According to 

'GD1 gre S.I percent annuall' (liring th 170-81 periodandth ianufacturing secto, at 8.7 percent, The World Bank'Worhl Jevelopment Ieport J tl9S3 (New York: Oxford t niver-sit, I'ress, 1983l, p. 150. FOr a iletiled jaul,sis.fthe con,-
phIx telationship of publi ' -John Waterl,ur. ind private sectors in Egypt, see'he 1lpt of Nasser and Sadat (Princeton,
N.,.: Princeton University Press, 1.983, especially ch. S. 

Table 92.-Egypt, Planned Investments, 1982-83 to 
1986.87 (in million Egyptian pounds)a 

-
TotalSector investments 

Agriculture and land reclamation ..........
Irrigation ar',, drainage ... 1,678.4............ 2,061.3

;ndustry and mining ..................... 
 8,616,9
Oil .................................. 1,336.7
Electricity ............. 
 ..............
Contracting (building rind construction) 2,903.9. . . 941.7 

Total commodity sectors ............... 17,538.9
Transport, storage, ar,:;communications .. 5,779.1
Suez Canal............................ 
 335.1 
Commerce and trade .. .................. 
 461.0Finance and insurance ................... 
 119.2 
Tourism............................... 


452.5Total producti'n services ............. --7,146.9

Housing.............................. 


4,636.8 
Public utilities ........................2,8586
Education services ...................... 
 920.8
Health services ......................... 
 651.0Other services.................. 
 . 1,037.6 

Total social services ................... 
10,1 04.8Total fixed investment ...................
Investment 34,790.6spending ..................... 
 695.5 
Total investment .....................
 35,486.1 

S oili' i 8ii, Irii,,, iii adi t),?iu'A oO rouni ngSon" 'ad 1983' 
SOURCES Egyit,Biith 

lo ,,I of fJuii .I. 

Ch; , ier of Commerce, Stepien Timewell andRober, Bailey Weoiihriq Up tire Presrecs forSuccess.- Special
Repurt Mid0lt East Ec~oomic DQest July 1983, p 4 

Egypt's General Authority for Investment 
and Free Zones, "the most important charac
teristic of the current plan is its emphasis on 
agriculture/agroindustry and infrastructure astargets for investment. This represents a shiftfrom the reliance on basic industry as the keyto future growth which characterized earlierplans, although development of manufacturing industry as well as petroleum and tourism 
is still given an important piace." ' The empha
sis is on transforming more of Egypt's econ
omy to an industrial base without minimizing
the present and future roles of the nonin
dustrial sectors. 

IRAN 

Like Egypt and Algeria, Iran under theShah embarked on a programn of industrialization. But unlike thosc two countries, Iran'sprogram was market-oriented from the start. 
In Iran's case the reevaluation that began inthe late 1970's was accentuated by internal 
revolution. 

The Shah had consolidated his royal powerin the early 1960's and initiated a reform pro
grain called the White Revolution.'. By theearly 1 970's, the Shah declared that Iranwould become one of the top military and in

dustrial powers in the world by the turn of thecentury, and that by 1990 Iranians would enjoy the standard of living enjoyed by West
 

Europeans. These dreams were called the
Great Civilization, a sweeping 19-point program, which was reflected in Iran's Fifth Plan(1973-78). First-unlike Algeria and Egypt of 
the 1960's-the overall framework of the econ
omy was to remain market-oriented, with the
public sector providing the social overhead as
well as a regulatory and supervisory function.
 
At the same time-as in Algeria and Egyptindustrialization would be accelerated. Forthis, the government would carry on some 

'The General Authority for Investment and Free Zones, The 
Official Guide to Investment in E.'ypt (Cairo, Egypt, 1982),p. 

The White Revolution was a multifaceted modernization prograin begun in 1963. It consisted of six reforms, with one ofthe most important being land :eform. These formed a basisfor other reforms made subsequently. 
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functions of entrepreneurship and financing, 
Third, stress was laid on "basic needs" in 
health, education, and welfare and on enhanc-
ing "freedom and decisionmaking capabili-
ties." Finally, prioriLy was given to large, 
caI)ital-intensiv, projects, to be initiated by 
the government if the private sector hesitated. 

As shown in table 93, this plan called for a 
total investment of $36.8 billion during the 5-
veai period, of which S22.2 billion was to come 
from the public sector and $13.5 billion from 
the private sector. Rapid growth in oil income, 
moreover, perrnitted an upward revision of the 
fifth 5-year plan, with greatly increased spend-
ing on economic development, social welfare, 
defense infrastructure, and public administra-
tion. The revised plan, submitted in 1974, pro-
vided for a near doubling of investment, to 
$69.59 ilhion. Investment priorities remained 
with industry, oil and gas, and housing, but. 
the shw'es of investment in transport and coin-
munications slightly increased. 

Performance, howeve r, did not meet expec-
tations. In the mid to late 1970's economic 

led by work stoppages, sup-activity was s lowed ifrstppage,SU.-
ply shortages, overloaded infrastructure, in-
flation, and inefficiency. It became increas-
ingly clear that "Iran's economic activity
could not continue at the same frenzied pace;
it had to decelerate gradually into a more sus
tainable tempo in order to ensure continued 
long-term growth."' A new cabinet, installed 

,Jahang.ir A uizegar, "Growth Without Pain: The New Iran-
tan l),velopnient Strategy, Middle East ProblernPaper.No. 
I; Wi.shingtont, I).C.: ''he Middle East Institute, 1978), p. 1. 

in 1977, rttempted to restabilize the economy 
by promoting more "absorbable" growth, 
greater intersectoral coordination, and better 
overall socioeconomic balance. But these pol
icies were nipped in the bud by the 1979 rvo
lution. 

immediately after the revolution, some in

dustrial projects were suspended or stopped, 
and development plans set back as leaders 
called for a shift to -inaller scale industries. 
At' present, the war with Iraq consumes a 
large part of the Iranian budget (according to 
Prime Minister Moussavi, approximately 30 
percent of the budget is connected in some 
way with the war),7 but oil revenues remain 
high, and by the early 1980's Iran's develop
ment efforts began again in earnest. For the 
fiscal year beginning March 21, 1984, a $48 
billion budget was presented to the Majlis, or 
Iranian parliament. Of this, $5.5 billion was 
budgeted for education. Roads and transporta
tion, health care and food and social security 
accounted for the next largest items in thebugtAprxm el$2 ilonwsa
budget. Approximately $2 billion was ear
marked for industry, and industrial production
is projected to rise rapidly.' Major pieces oflegislation have been enacted, such as land 
reform and foreign trade nationalization. Proj
ects begun under the Shah have been rein

'See "pritne Minister Presents Draft Budget to Majlis," Teh
ran Domestic Service in Persian, Nov. 29, 1983, translated in 
FBIS,Daily Report, South Asia, Nov. 30, 1983, p. 13. 

'See Vahe Petrossian, "Khomeini's Iran Radiates Self-
Confidence." Middle East Economic Digest. Mar. 18, 1983, p. 
20: see also Vahe Petrossian, "The Iranian Economy-Back to 
Essentials," MiddleEast EconomicDigest, Apr. 6, 1984, p. 18. 

Table 93.-Iran: Total Fixed Investment 1973-78 (billion U.S. dollars) 

Share of Increase on 
revised original 

Original Revised budget (%) budget(/o 

Industry and mines ................ 8.10 12.53 18.0 53 
Agriculture/natural resources ........ 2.67 4.58 6.6 72 
Transport and communications ...... 2.79 7.29 10.5 161 
Housing .......................... 5.96 13.78 19.7 130 
Oil and gas ................... .... 6.83 11.72 16.8 72 
Others ........................... 10 41 10.77 28.7 90 

Total ........................... 36.34 69.59 1O .0 
NOTE Conversioi based of) $- Rs 67.50 

SOURCES Compiled from Bank Markazi Annual Report, 1974-76, p. 34. from Robert Graham, The Illusionof Power(New York: 
St. Martin's Press, 1978). p. 31 

http:Jahang.ir
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stated. Despite earlier statements that Iran
did not need the presence of outside experts,
the Iranian Government is slowly bringing
back foreign experts from Western Europe,
Asia, and the Soviet bloc. 

IRAQ 

Like Algeria and Egypt in the 1960's, Iraq
began its economic development program with 
a socialist orientation; hut. unlike these two
countries, the goal was not rapid industrializa-
tion. Instead, Iraq placed greater emphasis in
the 1960's on agriculture and light in.dustry.
And beginning in 1972, major efforts were
made to create a triadic economy based on oil,
resource-based industries, and agriculture. Ini-
tially, this was conceived as a three-step proc-
ess: In 1972, oil production and export facilities such as terminals and pipelines were 

ment wee mde
n eporttarete, rsouce-
expanded and modernized. Next, heavy invest-
ments were made in export-targeted, resource-
based industries in 1974-75. The development
of downstream facilities related to hydrocar-
bons and petrochemicals was a centerpiece of
this effort. The third step in the development,
plan involved c'onsolidation and elimination of 
manpower and infrastructural problems. Sig-
nificant emphasis was placed on agricultural
development for the long term. Educational,
medical, and housing sectors, which contrib-
ute to productivity of labor, were also central 
concerns. 


As elsewhere in the Middle East, a decline

in real oil prices in the late 1970's caused a re-

evaluation of development strategies. But for

Iraq in particular, the necessity to trim back

development pkqns 
was exacerbated by the
outbreak of war with Iran. Initially, Iraq ad-
hered to a policy that emphasized continuing
both the war effort and economic development
policies full steam. Today, however, with no
end to the war in sight and tremendous de-
clines in oil revenues, Iraq has been forced to
abandon this policy. In 1983 the decline in aid 
from the Gulf States, coupled with the shutdown of Gulf oil terminals and the Syrian pipe-
line, led to severe austerity measures, withonly the most strategic development projects 

continuing to receive public funding.9 In the
latest 5-year plan (1981-85), expenditures were
projected to reach $75 billion, with emphasis 
on services, electricity, transport, and con
struction. 

SAUDI ARABIA 

Saudi Arabia and Kuwait (discussed later)
are both market-oriented, oil rich, and relative
ly poor in indigenous labor. They are attempt
ing, through the purchase of advanced tech
nology with their tremendous oil wealth, to
diversify their economies away from oil. But
whereas Saudi Arabia has emphasized indus
trial development, Kuwait as a city-state has
shied away from this-outside of the petrole
um sector. 

From the early 1 970's Saudi Arabia's devel
ico development in a free market economy. Saupment strategy focused on balanced econom
di Arabia's relatively balanced and modesti Ar pla tiv el ced a m s . 
first -year plan (1970-75) reflected these aims.
Spending, including defense, was only $8.8 bil
lio (1970 rate of exchange) and was primar
ily aimed at basic ino.astructure, such as 
ports, roads, and schools. When the oil price
increased in the middle of the first plan, there 
was no chaotic rush to development; instead,
the first plan was extended by 2 years, to 1975,
generally along the same guidelines. The sec
ond Saudi 5-year plan (1975-80) was aimed atindustrial development and human services,
particularly higher education and telecommu
nications, with health services (in contrast to

those of Kuwait) receiving only 2 percert of
the budget. Total spending rose to a supposed

$142 billion, or more than 16 times that of the

first 5-year plan. But as a result of substan
tial underspending and earnings much higher
than anticipated, reserves grew to more than
$100 billion by 1980. During the decade of the
1970's, then, initial eraphasis on infrastructure 
gave way gradually to onstress industrial 
plans and manpower development. 

"Human losses from the war with Iran-estimated50,000 as of December 1983-havedrained lraq of much-nea-ed manpower resources. See Roger Matthews, "Iraq: 

at over 
I he Real and 

Unreal War," Financial Times, Dec. 9, 1983. 
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With the decline in oil revenues in the early 
1980's, Saudi development plans were cut 
back, although shifts in sectoral priorities were 
not as great. Table 94 shows total govern-
ment expenditure by sector for the second and 
third development plans. The third 5-year plan 
reflects a continuing commitment to finish 
basic industrial plants. But instead of the past 
emphasis on high growth in all sectors, rela-
tively free import of foreign labor, and infra-
structure development, the plan now stresses 
selective growth, consolidation of the foreign 
labor force, and economic and human resource 
development. Infrastructure, for example, re-
ceived half the total development budget in 
the second plan, but only a planned 35.5 per-
cent of the budgeted funds in the third plan. 
Instead, the third plan places heavy ernpha-
sis on training Saudis and replacing foreigners, 
reflecting the concern about the failure to 
reach the manpower training goals of the see-ond eveopmetpan.sector
end development plan. 

Beginning in 1982-83, Saudi Arabia began 
to slow (and even cut in absolute terms) the 
level of public expenditure. In 1983-84, ex-
penditures were reportedly about $68 billion, 
and revenues were about 864 billion, produc-
ing a deficit estimated at $3billion to $14 bil-
lion. Saudi Arabia made a comparatively 
smooth adjustment to lower income levels."' 

'"EdnmUnd O'Sullivan, "Saudi ,rabia: Learning to Live onl 
Less," Middle Eiast Ecf.nomic Digest, Mar. 9,198-1, p. 20. 

Like other Middle Eastern countries (e.g., 
Egypt. in its free zones), Saudi Arabia stresses 
regional development in its plans. One feature 
which stands out in this regard in scope and 
scale are two industrial development projects, 
Yanbu and Jubail, which the Saudi develop
ment plan accords special consideration (see 
ch. 5). In this respect, the objectives of the 
third plan include the construction of massive 
whole new ports and cities for basic petroleum 
and energy-related industries, as well as the 
building of needed industrial and community 
infrastruture and the training of Saudis to 
man the industrial plants. 

Today the Saudis have begun planning the 
fourth 5-year plan period, scheduled to begin 
in the spring of 1985. With much of the essen
tial infrastructure already in place, efforts will 
continue to diversify the oil-centered economy. 
The challenge of building the manufacturing 
sec aerio of lowe rowt

in a period of slower growth in
ino

oil 
revenues will undoubtedly be a central issue 

in the years ahead. 

KUWAIT 

Of the Middle Eastern countries under re
view, only Kuwait decided early not to build 
large nonoil industries, recognizing that it was 
too small to support more than a few indus

tries, and mostly those associated with petro
leum. In.tead, Kuwait has plans to emerge as 

Table 94.-Saudi Arabia: Planned Government Expenditures, 1975-80 and 190-85 
(in SR billion, current prices)" 

Total planned 
expendituresb 

3rd plan 
2nd planc 
percent 

3rd plan 
percent 

Function of expenditures (1980-85) (1975-80) (1980-85) 
Economic resources development .......... 261.8 25.1 37.3 
Human resources development ............. 
Social development ....................... 
Physical infrastructure .................... 

129.6 
61.2 

249.1 

15.9 
9.4 

49.6 

18.5 
8.7 

35.5 
Subtotal: development .................. 701.7 100.0 100.0 

Adm inistratio n" .......................... 31.4 6.7 4.5 
Emergency reserves, sub8 dies ............. 49.6 15.9 7.1 

Total civi!ian expenditure ................ 782.7 122.6 111.6 
a 1 Us 3 33 SR 1980 year average) 
bTrrcI total excludes 1) transfer payments, 2)noncivilian sectors, and 3) foreign aid. 

co-ased on actuai and estimated values converted into 1980 prices.
 
dAdminstra!ion includes ministrmies and religious agencied.
and agencies with primarily administrative functions, and judicial 

SOURCE: Kingdom ,f Saudi Arabia. Ministry of Planning Third Development Plan, 1400.1405 A.H. 1980.85 A.D., p. 88 
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a financial and service center for the region.In the early to mid-1970's, therefore, govern-
ment investments were concentrated mainly
in publc works and services. Despite the
establishment of the General Authority of theShuaiba Industrial Area, industrialization h;,remained a lower priority, and the approacii
has been cautious and gradual. 

As in other Middle Eastern countries, thefinancial pressures ensuing from lower oil rev-
enues caused a basic change in the pace of Ku-waiti development which began in the late1970's. In 1983, project expenditures were
substantially reduced, and several large proj-ects long underway were temporarily stopped 
or canceled." But in light of continued highinvestment income for Kuwait, these changes
represented more of a scaling back of existing
pltfns rather than a reorientation of priorities. 

Goverunent investment in industry is main-lY confined to oil-related enterprises, where thegoal is to upgrade and expand the refining sec-
tor and perhaps to build a petrochemicals complex. Outside of the oil sector, Kuwaiti plans
have stressed expenditures in urban develop-ment, ports, transportation and roads, powergeneration and transmission, and social programs (table 95). The government, althoughproviding some incentives, leaves industrial
development to Kuwaiti entrepreneurs. 

To summarize, all of the Middle Easterncountries under review have had generally sim-
ilar development goals: sustained economic de-
velopment, infrastructure building, develop-
ment of manpower resources, and improvement

in basic living standards. All of them have re-
evaluated development strategies during the
last decade, with the result that emphasis has
in most cases shifted away from exclusive

stress on heavy industrialization and toward
economic diversification. Nevertheless, specif-ic development goals vary widely (ranging
from Kuwait's aim of becoming a financial cen-ter to Algeria's stress on agriculture and lightindustrial development) as do approaches to 
industrial deeomntype 

A case in point was the indefinite postponement of a bil-lion dollar petrochemical complex. See "Coping in the Gulf,"
The Washington Report, May 30, 198:3, pp. 1-5. 

Table 95.-Kuwait Government Draft Budget:Expenditures by Ministries (Kuwait Dinars, in millions)a 
.... ........ 
 ..... Percent
Expenditure by ministries 1981-82 1982-83 change
Defense,- Interior and-Justice 312.8 . 338.0 8.0
Education .................. Health ..................... 


221.5 246.0171.7 11.0191.5Information 11.5................ 
 40.0 39.2 -2.0 
Social and Labor Affairs ..... 43.2 48.9 13.2 
Electricity and Water ........
Public Works ............... 538.7 619.0 14.9
260.2 231.5 -11.0 
Communications ............ 
 75.8 73.8 -2.6 
Finance (General Adm. andGeneral Accounts) ........
 1,127.8Oil ........................ 1,012.4 -10.4
3.3 90.5 374.2 
Planning ................... 
 21.8 27.9 28.0 
Housing and GovernmentProperty .................
Commerce and Industry 1.6 1.2 -25.0..... 44.5 44.3 -0.5 
Endowments and Islamic 
Foreign AffairsAffairs ...................
............. 
 9.523.9 9.6 1.0

-15.9Amiri Court and Others ...... 
20.2 

15.833.4 38.7 

Supplementary allocation 
.... 66.6 124.3 86.6Total expenditures ........ 3,007.7
d1iKD $3.59 U.S 3,168.01991 average. 5.3 
NOTE Does nol include investment income.
 
SOURCE Nalional Bank of Kuwait, vol One, No. 2,October 1982.
 

these goals. These different development strategies have important implications for technol
ogy transfer. 

IMPLICATIONS FOR

TECHNOLOGY TRANSFER
 

Technology transfer from abroad has been
 a major requirement of all the development

strategies pursued by Middle Eastern 
countries. Initially, however, little explicit attention was given to technology transfer in official policies. Iran 
 was probably the mostvigorous in its early pursuit of Western technology transfer; other countries such as Algeia and Egypt initially relied more on the Soviet Union. In the past decade, however, allof these countries have come to place highpriority on the acquisition of Western technol

ogy. In addition, as development goalsreevaluated, issues concerning the scale andwere 

of technology transfer, the relationshipto foreign suppliers, and the role of science andtechnology policies were more directly addressed. 



One key issue has been the decision about 
whether to import capital- or labor-intensive, 
industrial or nonindustrial, technologies. With 
a limited manpower base, Saudi planners have 
chosen capital-intensive technology in order 
to build world-class industries. In prerevolu-
tionary Iran, where the population was many 
times greater, leaders likewise attempted to 
acquire state-of-the-art, capital-intensive tech-
nology while talking about employment-gen-
erating, foreign exchange-saving, or linkage-
creating technologies, 

In those countries poorer in capital but rich-
er in labor, this has become a central issue. In 
Egypt it is being debated and official policy 
remains unclear. Some planners argue that 
capital-intensive technologies are needed in 
some sectors to complement continuing labor-
intensive production in others. Other planners, 
however, oppose this approach, which they see 
as weakening local manufacturers while mak-
ing Egypt even more dependent on foreign 
suppliers. In Algeria, where development 
plans shifted away from heavy industrializa-
tion, labor-intensive technology importation 
has become more prominent. While capital-
intensive technology transfers remain central 
to the development strategies of all those 
countries, in some cases there has been grow-
ing interest in labor-intensive technologies. 

A second major issue has revolved around 
relationships with foreign suppliers of tchnol-
ogy. Desiring technology developed abroad, 
but wishing to limit dependence on foreign 
technology, these countries have adopted 
widely differing approaches. 

Kuwait's approach to technology transfer 
has been to purchase directly from foreign sup-
pliers. In some cases, this has involved the 
equity purchase of foreign firms. To Kuwaiti 
planners, investment in foreign companies and 
technology transfer go hand in hand. Probably 
the best known example is Kuwait Petroleum 
Corp.'s (KPC) purchase of Santa Fe Interna
tional Corp. in 1981. The purchase of Santa 
Fe for $2.5 billion has given KPC substantial 
upstream capability in exploration and oilfield 

services. C. F. Braun & Co., Santa Fe's sub-
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sidiary, provides KPC with in-house process 
engineering capacity, already being utilized in 
a major domestic refinery upgrading scheme. 
Kuwait's 25 percent investment in the West 
German firm Hoechst reportedly led to an am
monia supply agreement with that company.' 2 

This investment-oriented approach has been 
questioned at home by those concerned with 
costs and by observers in the West who worry 
about foreign acquisition of domestic firms. 
While investment in a foreign firm does not 
guarantee technology transfer, it may open up 
markets for products and facilitate long-term 
interactions. 

In Saudi Arabia, on the other hand, planners 
have emphasized technology transfer through 
joint ventures. "Foreign capital investment in 
the field of manufacturing," the Saudi Con
sulting House states, "particularly in the form 
of a joint venture for which considerable in
centives are granted, is highly encouraged in 
the Kingdom. The basic objective is to effect 
a transfer of technology and management 
know-how."" 

Saudi leaders welcome continued foreign in
volvement because they believe it ensures 
technology transfer. The Saudi "strategy" re
quires the joint venture foreign partner to pro
vide advanced technology, sometimes to mar
ket the product, and often to provide training 

for Saudi nationals. Egypt also encourages 
joint ventures, but more for financial than 
manpower reasons. In Saudi Arabia, the short
age of technical manpower is a main stimulus. 

In years past, Algeria, Iraq, and prerevolu
tionary Iran, more wary of foreign involve

ment, have all stressed acquisition of technolo
gy in turnkey plants, with tecrnical assistance 
designed to lead more quickly to independent 
operation. Iraqi planners set a strategy where
by foreign expertise may be utilized in Iraq 
for a period of time to train indigenous cadres, 
but only on a short-term basis. 

IShakib Otaqui, "Kuwait's Economy Defies Crash and Cri
sis," Middle East Economic Digest, Aug. 26, 1983, p. 19. 

"Guide to Industrial Investment (Riyadh: Saudi Consulting 
House, 1981). p. 102. 
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Algeria has also traditionally emphasizedtechnology transfer througil turnkey opera-tions, for many of the same reasons. But un-
like Iraq, Algerian planners began ; the early1970's to promote joint ventures with foreign
partners, albeit on a more limited basis thandid Saudi Arabia. The Chadli government cur-rently supports joint ventures with foreignfirms on a close to equity basis rather thanlarge-scale turnkey contracts because suchjoint ventures will, it hopes, encourage moretechnology transfer through in-house trainingof Algerian personnel and the greater long-term commitment of the foreign partner to thejoint enterprise. 

As technolog, transfer has increased, manyMiddle lEastern countries have attempted toestalish a more coherent plan for linking
science and technology development. Especial-INl during the past few years, many of the coun-tries under review have begun national plan-ning exercises to (lefine policiesbe tter in thisarea. Policymakers concerned about the ad hoe
nature of their appro-ich to technology trans-
fer and limited technology absorption believethat policies must be greatly improved in thisarea.Al 

For some years now, Egyptian leaders havebeen working to build a science and technol-
ogy policy for their country, (App. 
 1lA in-cludes a summairy of major recommendations
from studies on science and technology in
Egypt.) An Egyptian 5-year plan for science
and technology, completed in December 1982,
marks the first time that such a plan has been
attempted, and is an impressive achievement,The plan is very broad in scope. One problemhas been linking the general discussions ofscience and technology to the immediate needsof the end-users of technology. For example,a draft code on technology regulation is underdevelopment, but sectoral priorities have not 

been set. This exercise has undoubtedly increased coordination and awareness among
government agencies, however. 

In many of the other countries under review,
organizations have been established to formulate national science and technology policies.In Saudi Arabia, for example, an independentagency-the Saudi Arabian National Centerfor Science and Technology, or SANCST-was
created in 1977 to formulate and coordinatea national science policy for the Kingdom, todirect scientific research to areas of nationalinterest, and to oversee the acquisition of foreign technology. Two objectives have been 
central to Saudi discussions of a science andtechnology policy: the transformation of society's material conditions through the selection, transfer, and management of advancedtechnology while simultaneously preservingcultural values; and the development of theKingdom's natural and human resources byreducing the economy's dependence on foreignmanpower and on depletable hydrocarbon re

sources. 
All of the countries have viewed scientificof t e c u ti sh v vi w d s i n f c 

research as important to building an indigenous technical base. Science is, however, generally rather removed from the immediate
needs of industrial end-users of imported technology in developing countries. It is therefore
striking that in all of these countries, technology transfer has become an issue in its ownright. As a matter of national debate amongkey leaders, the emphasis has often been oncoordinating the various government agenciesinvolved in an attempt to formulate a moreconsistent policy. In practice, however, routine decisions about which technologies to import, from whom, and under what conditionstend to be driven by development plans as implemented by the functional agencies. 
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PLANNING AND ADMINISTRATIVE
 
INSTITUTIONS
 

Institutions that plan and carry out devel- under review, moreover, the state plays the 
opment strategies are critical for technology pivotal role in technology transfer, while the 
transfer because they incorporate technical, role of the private sector has been limited. 
commercial, managerial, financial, and re- It is particularly striking that in recent 
search expertise required to diagnose prob- years, all of the countries under review have 
lems effectively and to select and fully absorb increasingly pursued policies aimed at more 
technologies. The purpose of this section is to administrative decentralization and a greater 
review institutional mechanisms developed in degree of economic liberalization in promotion 
Middle Eastern nations. The central themes of the private sector. This has been true even 
are changes in institutional structure, and theof public and private sectors in those countries, such as Algeria and Iraq,
rulationp athat have pursued a socialist and centrally 

formulating and implementing technology directed course of development.
transfer policies. 

As in other developing countries, Middle In attempting to develop effective institu-

Eastern leaders face two central institutional tions, policymakers in the Middle East must 
deal with concerns of various political andissues important for technology transfer: crt- social groups. Powerful groups-such as those 

ating an effective network of institutions to that have vested interests in the status quo
formulate and implemc'at technology transh~r 	 otnops eomamdt mrv fiin 

often oppose reform aimed to improve efficienpolicies and defining the respective roles of the 
public and private sectors. The countries cy. Institutional questions therefore should be 
uderlrvic ran Egviewed also and social issues.e secthorse,sh couns as notpoliticalonly as matters of efficiency, butunder review range from those, such as Egypt, 

where the n'imber of organizations involved 

in technology transfer is very large and the de
cisionmaking apparatus very diffuse, to coun
tries such as prerevolutionary Iran, where de- In Egypt, a large number of government or
cisionmaking was highly centralized under one ganizations-mimstries, authorities, agencies, 
man. Similarly, variation is evident along the and departments-participate in the planning, 
second dimension as well: Saudi Arabia and project implementation, and operation of pub-
Kuwait encourage the private sector to play lic companies, and the number of government 
a central role in technology transfer, while so- employees is comparatively high. By the mid
cialist countries such as Algeria and Iraq have 1970's. more than 1 million employees were 
in years past more carefully circumscribed the concentrated in government administration. 
private sector role. During the latter part of the 1970's, the num-

Despite these differences, the countries ber continued to grow reflecting a tradition of 
under review have much in common. First, guaranteeing a job to all university graduates. 
these countries are not unique in their efforts By the late 1970's the Egyptian Government 
to create efficient institutions and in their employed about one-third of the total work 
struggle with issues such as centralization ver- force and paid nearly two-thirds of the national 
sus decentralization of decisionmaking. Sec- wage bill.'" 
ond, it should be st'.essed from the outset that Within this wide range of people and insti
the public and private sectors are actually tutions, the Ministry of Industry and Mineral 
closely interrelated in the countries under re- Wealth-which is responsible for the formula
view; and while it may appear on the surface 
that the two are at odds, they are very much 
mutually dependent. In all of the countries "Waterbury, op. cit., p. 244. 
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tion of industrial policies that influence tech-nology transfer and their implementation-
is a key institution. Its main operating arm,
the General Organization for Industrialization
(GOFI), formulates the long-term industrial 
strategy and makes routine decisions thatdirectly affect technology transfer to Egypt.
The main functions of GOFI that relate totechnology transfer include the formulation ofindustrial development plans to guide the pub-lic and local private sectors; cooperation withforeign and domestic organizations and firms
transferring technology; collection of data on
industrial production and assistance in the dis-semnination of information on technological in-
novation; identification of investment oppor-tunities; conduct of preirivestinent and 
feasibility studies for industrial projects par-ticipation in conjunction with concerned corn-
panios in concluding contracts for machinerypanis i conludng or achierycntrcts 
and equipment deliveries; review of applica-tions submitted by foreign investors; and ex-aminatbon of applications submitted to theMinistry ofIndustry for licenses to establish 

Minitryofndusry or iceses o etabishor expand Egyptian industrial private enter-
prises. GOFI has a broad mandate and exer-
cises considerable authority in dealing withspecific cases of technology transfer. 

In addition to GOFI, a number of other in-stitutions are involved in different aspects oftechnology transfer. Under Law 43 of 1974-the main law g-overning foreign investment inEth senlaw --thveing foegnnvesAtmeit irEgypt (see beow)-the General Authority forForeign Investment and Free Zones (GAFI)
was established as its primary implementing
agency. While the Board of GAFI must ap-
prove all private investment proposals, how-

ever, the technical evaluation of proposed in-
vestments is made by the appropriate line 

ministry and is ultimately reviewed by GOFI.
 

The Academy of Scientific Research andTechnology (the ASRT) functions as a coor-dinator of science and technology policies, asmentioned above. The ASRT, in turn, is com-prised of a number of specialized research
councils, such as the National Council of Edu-cation, Scientific Research, and Tchnology(NCESRT), the National Council of Production 
and Economic Affairs (NCPEA), and principal 

committees, that work to build policy consen
sus in various areas. The ASRT and its committees, however, are not the actual implemen.
tors of technology transfer. 

As mentioned earlier, the private sector has
also been promoted in Egypt since the early1970's. Today, however, the role of the non

agricultural private sector in the Egyptian
economy is still limited, and the public sector
predominates. The large Egyptian Govern
ment bureaucracy has gained a reputation forinefficiency ard lack of coordination among 
the large number of public enterprises, government agencies and organizations, and private 
companies. Indeed the present Egyptian 5
year plan expresses concern over problems inthe public sector, including "poor administration, managerial and technia capabilities, intomngra n ehia aaiiisn 
adequate allocations for replacement and re
newal of assets, increasing indebtedness and

wlquidity problems, increasing losses due to thelq iiypo l m ,i ce sn ossd et h 
government's attempts to control price movements. . . "', Technology transfer is constrained by long delays in approving foreigninvestment projects and lags in delivery of 
goods.a 

commonEconomic and bureaucratic reform remainthemes among Egyptian planners. 
But while Egyptian planners stress the need

t srale te plc st rov the
to streamline the public sector and provide theprivate sector greater scope, most of the investment envisaged in the present 5-year plan
is allocated to the public sector, and decentral

ization of decisionmaking has progressed slowly. Egypt's Minister for Investment Affairs

and International Cooperation, Wagih Shindy,

has since assuming his post in 1982 announced
 
a series of "antibureaucracy measures" directei at encouraging foreign investment.
 

'Quoted ik Charles Richards, 'Made in Egypt'-A President's Dream," Middle East Economic Digest, Special Report,

July 1983, p. 20. Although the public sector accounts for about 
90 percent of current industrial investment, for example, it p-o
vides less than three-fourths of industrial output.'"For a discussion of this, see David Ignatius, "Egyptian Bureaucracy Galls Both the Public and Foreign Investors," The 
IWall Street Journal, Mar. 24, 1983, p. 1. For a discussion ofsome of the private and public sector debates, see Henry Bruton,
"Private Enterprise and Social Welfare," Investment Review,July 1980, p. 3. 



These include shortening the review period for 
foreign investment proposals and consolidat-
ing the authority to eliminat. The confusing 
overlap of responsibility among various min-
istries. While it is too soon to know whether 
the effect of these measures will be to improve 
the Egvptian investment climate, these steps 
indicate strong commitment among some 
Egyptian leaders to reform. 

ALGERIA 

Although there are many who play a role in 
technology transfer to Algeria, decisionmak-
ing in Algeria as it relates to technology trans-fer is comparatively centralized, with a limited 
role reserved for the private sector. ahe main 
actors are the ministries and the 60 to 70 state
companies, or the societs nationales, under
their jurisdiction. The Ministry of Planning
and National Development, the most signifi-

cant organization in setting overall priorities
for technology transfer, dete:mines the goals 
of the 5-year plan and any subsequent inodi-
fications. Other ministries are responsible for 
decisions concerning their particular sectors. 
The ministries currently responsible for set-
ting priorities and planning for the govern-
ment in the five sectors studied by OTA, for 
example, are the Ministries of Planning and 
Regional Development, of Energy and Petro-
chemical Industries, of Health. of Posts and 
Telecommunications, and of Transportation 
and Fisheries (for civil aviation), and the Presi-
dent's Commission for the Development of 
New Forms of Energy (for nuclear power). 
State companies such as the oil and gas com-
pany Sonatrach are the end-users of the tech-
nology in most cases. 

Algeria's private sector has traditionally 
played only a small role in technology trans-
fer. During the first Cyears after President 
Boumedienne came to power (1965-7 1), most 
of the industrial and service sectors and all ma
jor foreign and domestic enterprises were na-
tionalized and organized into national, state-
owned corporations. It is estimated that by 
1972, Algerian state-owned companies con-
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trolled 90 percent of the industrial sector and 
employed 70 percent of the industrial person
nel; the public sector was clearly dominant in 
most areas of economic development and al
most all areas of technology transfer. 

Nonetheless, despite this heavy centraliza
tion of the public sector, a small but signifi
cant private sector has continued to exist in 
Algeria, with the public sector clearly domi

nant and the private sector concentrated inlight industry and the services. The Algerian 

Government encouraged this by offering 
strong material incentives to private inves
tors, for example, to invest in projects deemed
vital by the government.'" In the mid-1970's,
under the new Chadli government, the private
sector was further expanded. With a signifi
cantly better record for productivity than the 
state or public sector, the private sector was 
officially encouraged to participate in the de
velopment process and was allowed greater
leeway in its participation. 

In theory, the authority to make decisions 
about technology transfer is clearly specified. 
The appropriate minister (e.g., of Energy and 
Petrochemical Industries) decides on a given 
project after a state company (e.g., Sonatrach) 
makes the proposal. The sector of Sonatrach 
that has initiated the project then negotiates 
the project, being responsible for the publica
tion of the tender, the selection of the most 
appropriate offer made by international con
tractors, and the negotiation and implemen
tation of the contract terms. However, the 
minister may exercise veto power. Once the 
contract is approved by the minister, the state 
company responsible for initiating the project 
purchases equipment and begins implemen
tation. 

In practice, however, a high degree of cen
tralization in decisionmaking requires a large
number of intermediate steps that often result 

"As outlined in the Investment code of 1967. these included 

a 10-year total or partial exemption from real estate tax; re
ductions on some import duties; tax exemptions; and other in
centives to attract particularly large private sector investments 
in industry. 
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in considerable delays. " Technology transfer 
at every step of the process in Algeria, from
visits of the chief executive officers of major
U.S. firms to Algiers to the signing and exe-
cution of contracts, has been fraught with de-
lays and a degree of bureaucratic arbitrariness 
that seriously impedes smooth and harmoni-
ous cooperation.' According to foreign busi-
nessmen, approximately 60 signatures may be
required by Sonatrach to authorize the pur-
chase of spare parts for a gas liquefaction
plant. In general, delays from 1 to 2 years from 
contract letting to final contract approval are 
apparently not uncommon, 

To combat these shortcomings, the Chadli 
government has instituted a number of meas
ures to decentralize decisionmaking in many
public sector institutions and to further legit-
imize the role of the private sector. It has -also
introduced a number of measures to cut down 
on corruption""and to streamline the opera-
tions of existing institutions-such as the es-
tablishment of the Audit Council. The recent 
decentralization of Sonatrach into 13 sectors,
for example, and the reorganization of other 
state companies (e.g., Sonacome, the State 
mechanical engineering company) suggest a 
greater concern with efficiency in Algeria's
public sector. In addition, a resolution adopted
in late December 1981 by the Central Commit-

'"In an increasingly regulated, increasingly supervised and 
htreasingly inefficient world, the Algerian btreaucracv mainrains its standing as one of the most difficult ,ith w'il to
deal. John Nellis, "NIaladininistration: Causes or 
ltesult

of AlnderdevehopentTheAlgerianExanple, Canadiandour-
nal of A frican Studies. vol. 13, No. 3, 1980,'"Interviews pp. -110.in 1983 with two French officials directly in-volved in negotiating contracts with Algerians for infrastruc-
tural projects (e.g., dams, railroads and rapid transit svstems) 

suggested that the many intermediate steps-negotiations oncontract itris. lhe writ ten acceptance of the contract by both
 
parties. the issuancet of a 
letter of award by the Algerian party,the formal signing of the contract, ministerial approval of the 
contract hy the relevant ministry, finacial approval of the con-
tract by the Ministry of Finance. issuance of an import license
(authorisitiin generale)-ar' 
 frought with delays and red tape.

"l"or ii discussion of this and other Measures to nonitor or
clt down on corruption in public sector orga niza tions, see
Kh, "The In-Ilouse Opposith1n Which Bndjidid Inhrited 

H. 

lFrom liouoedienne and Augmented is it Irevcntive MeasureThat I)id Not Forestall Opposition Outside the (overnm1nt."
Al Nahar Al-'Araliha AI.Nuwali. 190, November 1982,
pl). 22-28; translated in FBIS. "Status of ltocal (ppositionAnalyzed." Joint P'uilicat;ons Research Service, Near East,
South Asia, Ian. 1. 1983, pp. 1-3. 

tee of the Front de Liberation Nationale (FLN)
Party assigned a greater economic role to Al
geria's private sector. The Planning and Re
gional Development Ministry, for example,
has set up a new department to promote in
dustrial opportunities for private businessmen 
in Algeria." But while the private sector is be
ing strengthened, the Algerian Government 
has not departed from preserving the leading
role for the state in the "strategic" sectois and 
most aspects of technology transfer. The role
of the private sector thus remains circum
scribed, and the public sector is still clearly
dominant in large-scale industry, Enance and 
imports, and much of agriculture. 

IRAQ 
In Iraq, technolorry transfer decisions in par

ticular, and planning and supervision of eco
nomic growth generally, are centralized in the 
presidency, the Revolutionary Command 
Council (RCC), the B~ath Party, and the min
istries of government. The RCC and the party
set economic targets and priorities, with in
put mainly from the Central Bank, the Plan
ning Ministry, the Finance Ministry, and the 
line ministries.22 While major project goals are
formulated at all levels, proposals compete for
attention at the RCC and planning levels and 
the RCC serves as final arbiter.
 

The inner workings of the RCC and B 
 ath 
are not well understood outside Iraq. Keeping
in mind that directives from administrative or
party superiors may be interposed at any
 
point in the process, however, the basic elements of decisionmaking can be briefly described. Details of the proposed project are 

" In addition, beginning in ,January 1983, the 31 wilayates, 
or provincial governments in Algeria have been given the authority to receive contracts from pri'ate Algerian firms to initiate public projects with the provincial government or withmunicipal governments, although this may not exceed about
30 million A.). (approximately $6.6 million). See "Algeria
Relaxes Private Sector Barriers," Middle East Economic Di
gest. NIay' 13. 1983, p. '10. 

"'le National Assembly, recently resurrected, has not at
tained the importance it held in planning before the rise of the 
lliiath Pary, particularly in its highly centralized current form.Also significant here could be the Regional Energy Commis
sion, but this has yet to become apparent. 

http:ministries.22
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sketched out by planning board officials, often 
in consultation with foreign experts and ad-
visors. Preferences for certain kinds of equip-
inent have been developed by the line minis-
tries, based on politic.q] considerations, past 
performance, reputation, and other factors 
such as terms of credit. Bids are invited large-
ly through resident commercial attaches. 
Three criteria have been important in the selec-
tion of a project to be implemented by a for- 
eign concern in Iraq: the project's importance 
for the country's welfare, its speed of imple-
mentation, and its size. A final decision to pro-
ceed is made by "the Committee," composed 
of the Oil-Affairs, Follow-up, and Agreement 
Implementation Committees. 

Once a project has been selected, it is car-
ried out under the direct supervision of the 
committee or, if the committee so decides, of 
a ministry or other official or semiofficial 
authority. The committee is the legal author-
ity to which the contractor must appeal for 
making "necessary decisions relating to the 
project" and for granting "any exemptions." 
A teciuical committee is also formed to coordi-
nate and study the mode of implementing the 
project. The technical committee may award 
special exemptions and privileges, such as tax 
exemptions and lifting restrictions on work 
permits. Thus the contracting officials have 
considerable discretion in defining the terms 
of the contract. The Ministry of Industry, es-
pecially its Standing Committee for Growth 
and Development and its Organization of In-
dustrial Investment, regulates technology 
transfer. 

In practice, several observers have cited a 
relatively high degree of centralization and co-
ordination in Iraqi economic planning. A sig-
nificant factor accounting for this coordination 
in policy, these observers feel, has been the 
personal loyalty due the President and the 
similarity of background of a number of lead-
ing participants; several, for example, have 
come from the village of Tikrit, are relatives 

have served with the Presi-of the President, or 
dent in other capacities. 

Nonetheless, the system is not monolithic 
in Iraq. The technocrats, who have been in
creasingly Western-educated, are afforded op
portunities to make proposals that may be at 
odds with those of the main political leaders. 
In Iraq, the input of technocrats is considered 
important, but their views may be overruled 
at any point by a relatively small group of po
litical superiors. As Iraq's President Saddam 
Hussein has stated: 

You cannot deal with the major economic 
and technical questions without consulting 
the technical experts. But do not leave the 
job of economic leadership to them. Give 
them no opportunity to assume the role of 
leader. Instead, they must always work 
under the direction and leadership of the revolution, which has unlinited capacity and ex
pert technical knowledge. It knows the rev
olution, understands the methods by which 
to alter society in general and which direction 
the change should take, and uses every eco
nomic movement to serve itself and its 
aims.' 
Although the private sector has tradition

ally played a very small role in Iraq, in recent 
years the government has attempted to liber
alize the economy and invite private firms to 
play a larger role. In Iraq's first 5-year plan, 
for example, 50 million Iraqi dinars were set 
aside for industrial private investment; the 
present plan (1981-85) includes 380 million 
dinars for the purpose." The Iraqi Govern
ment has also been expanding the industrial 
cooperative bank, offering low-interest loans 
to private industrial investors. And Law No. 
115 enacted in 1982 offered other incentives 

to private investors. The permitted ceiling on 
the size of private investments was raised and 
tax exemptions were offered to private indus

"See Amir Iskander, Saddam Hussein: The Fighter. The 
Thinker, and The Alan (Paris: Hlachette Rei .es, 1980), p. 233. 

14See "Government Encourages Private Sector," translation 
of The Baghdad Observer(Clela Khoshaba), Sept. 24., 1983, p.
4, in JPES Near East/South Asia, Dec. 14, 1983, p. 20. In re
sponse to these and other measures, the amount of private in
vestment in Iraq has clearly grown. According to official Iraqi
estimates, private investment in industry grew from ID 24.4 
million 1972-81 period to ID 150 million in 1982. 
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trial firms; profits which are reinvested into 
research and development and the purchase
of patent rights and know-how, for example, 
are now tax exempt. Iraqi decisionmaking is 
thus comparatively centralized, but differ-ence inthe oftheiewoint oliicalandences in the viewpoints of the political andtechnocratic leaders nevertheless surface, and 

the private sector has been promoted. Politi-
cal leaders, however, make the fi:'al decisions. 
The war with Iran has led to many strains on 
the system, leading to delayed negotiationswith and payments to foreign contractors.wih atually 

IRAN 
The adminh~trative framework for technol-ogy transfer was quite centralized in prerevo-

lutionary Iran. It rested largely in the hands 
of the monarchy." The cabinet, consisting of 
some 20 to 30 ministers and other technocrats 
handpicked by the Shah himself, was respon-
sible for translating the Shah's broad objec-
tives into actual plans. But unlike many other 
constitutional monarchs, the Shah played a 
personal and direct role in the decisionmak-
ing process. 

While the various ministries were in charge
of implementing projects, the Plan and Budget
Office (PBO) drew up the national develop-
ment plans. Under the nominal jurisdiction of 
the Prime Minister, the director of PBO en-
joyed a great deal of autonomy and direct ac-
cess to the Shah. PBO drafted the 5-year de-
velopment plan as well as the government's 
current expenditures budget. A second layer
of more functionally specific institutions pro-
vided funds or addressed specific aspects of 
project implementation. The two most impor-
tant funding institutions to facilitate the goals
of industrialization were the Industrial Credit 
Bank (ICB)-affiliated with PBO and man-
dated to provide loans, equity financing, and 
technical assistance, primarily to the public 
sector companies-and the Industrial and 
Mining Development Bank (IMDB1), a quasi-
governmental bank whose functions included 

"See Robert Graham, Iran:The Illusion of Power(New York:
St. Martins Press, 1978), chs. 8 and 12. 

loan, equity, and technical assistance to the 
private sector. 

In addition to financial institutions, the 
Ministry of War also had access to financial 
res ry ar so hadiac tly impornanciaresources and sometimes directly imported orstu t w nutis h iiayIdsset up its own industries. The Military Industries Organization (MIO), an umbrella organization established by the Ministry of War, set 

zation sas the inistrof Inds
uirs ran indtries (lEJ),suchIEI,asfortheexample,lectoswas established 
with the goal of making the military, and evenwihtegaofmkntemltryadevthe entire economy, self-sufficient in a 
wide range of electronic products. It set upsubsidiaries and signed a variety of technical 
assistance contracts with major U.S. electron
ics firms such as Westinghouse and Control 
Data Corp., and by the eve of the revolution 
in Iran at the end of 1978, had assembled a 
professional cadre of about 2,000 electronics 
engineers and other specialists.

In the civilian sector, a similar nucleus of 
industrial innovations and entrepreneurship 
was the Industrial Development and Renova
tion Organization (IDRO), created by Parlia
ment in 1967. IDRO was an autonomous gov
ernment corporation mandated to: 1)establish 
and operate certain heavy industries; 2) reno
vate and rejuvenate the deteriorating govern
ment factories through technical, managerial,
and financial assistance; and 3) contribute to 
the development of technical and managerial
skills in Iran. IDRO created a management
and technical training school (Industrial Man
agement Institute), a consulting group (Tech
nology), several dozen manufacturing firms 
such as the Arak and Tabriz machine tools fac
tories, and the Metallurgical Research Center 
Co. But while the government of Iran was the 
prime instigator of development and technol
ogy transfer, as IDRO exemplified, the private 
sector grew to be a significant part of the econ
omy and, in particular, an importan source 
of investment. Iran saw the rise of industrial 
private entrepreneurs, oriented toward export
industries, who were increasingly involved in 
technology transfer. 

Postrevolutionary Iran initially appeared tobe a sharp departure from the Shah's Iran. 



Some institutions of government were disman
tied, new Islamic institutions were created, 
and state control of the economy was ex-
panded. Recently, however, Iranian Govern
ment and religious leaders have reestablished 
some institutions from pre-1979 and appear 
to be trying to provide a bigger role for the 
private sector. In contrast to earlier state
ments, Iranian leaders have recently encour
aged a greater role for the private sector in ihe 
Iranian economy." Thus, in Iran today as be
tore, the relationship of the government to the 
private sector firm remains an unsettled issue. 
The dominant, role of government planning, 
however, remains the central thene. 

SAUDI ARABIA 

Government decisionmaking in Saudi Ara-
bia remains primarily in the hands of the royal 
family, but many other people are also in-
volved in economic decisionmaking." The key 
participants in the formulation and adminis-
tration of technology transfer policies are the 
ministries, a number of specialized agencies 
that have been created during the past 12 
yea-s (including industrial, consulting, and re-
search organizations), and funding organiza-
tions such as the Real Estate Development 
Fund and the Public Investment Fund. 

The key ministries responsible for industrial
deveymntres esnsie ofoIndustrald 

development are the Ministry of Industry and 
Electricity and the Ministry of Planning. The 
latter is responsible for preparing the King-
dora's 5-year development plans. The former 

"For a discussion of the role of the private sector in post-
revolutionary Iran. set, "Kind Words for the Private Sector,ue 
Middle East l,'conomiclDigest, Nov. 25, 19S,3, p. 11. The arti-
cle quotes Ayatollah Montazeri as stating on Nov. 9:l Past ex-
perience has shown that governmnt without reliance on the 
private sector and without adequate protection for it will he 
unable to meet popular needs ... If the government wishes to 
estahlish an efficient system of distribution without the need 
for engaging more and more salaried personnel, it should work 
in cooperation with the private sector... " Majlis Speaker 
I lashemi Rafsanjani is quoted as advocating a greater role for 
the private aictor as well, albeit within limits: ...he private sec-
tor should be present, and free enterprise is one of our primary 
principles. d 

For a detailed description of Saudi Arabia's political sys-
tem, including the Council of Ministers, see Fouad AI-Farsy, 
Saudi Arabia: A Case Study in Ievelopment (London: Kegan 
Paul, 1982), ch. .1. 
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is responsible for processing foreign invest
ment applications and for regulating domes
tic industrial development and industrial 
cinstcities. 

Of the specialized agencies, four are most 
important in the development of hydrocarbon
based industries, and hence for technology 
transfer associated with them: the Saudi Basic 
Industries Corp. (SABIC), the Royal Commis
sion for Jubail and Yanbu, The General Petro
leum and Minerals Organization (Petromin),and ARAMCO. A government; holding comnan RM OAgoe mnthligc 
pany under the chairmanship of the Minister 
of Industry, SABIC's purpose is to carry out 
an industrialization program based on Saudi 
Arabia's gas and oil resources. With an 
authorized capital of over 10 billion Saudi 
riyals (SR) in the late 1970's, SABIC has set 
up a number of petrochemical and metal proj

ects in cooperation with foreign investors. 
SABIC also set up the Royal Commission spe
cifically to guide the development of Jubail 
and Yanbu, two industrial cities on the east 
and west coasts, respectively. Petromin, the 
Kingdom's oldest hydrocarbon development 

organization, and ARAMCO (now fully owned 
by the Saudi Government) have for years been 
important actors in technology transfer. 

The Saudi Consulting House (SCH), an in

dependent organization, provides consulting 
services to governent agencies and private 
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investors. Formed as a spinoff from the Min-
istry of Commerce in the mid-1970's, it pro-
vides professional and technical services in
three areas: engineering and technical services,
economic industrial and management services,
and legal services. Also a spinoff of the Min-
istry of Commerce, but still under its jurisdic-
tion, the Saudi Arabian Standards Organiza-
tion (SASO) may be increasingly important to
technology transfer to Saudi Arabia becatuse 
its purpose is to develop national standards 
for all commodities. SASO has participated in
international and regional organizations since 
its founding in 1972 and has been assisted by
the U.S. National Bureau of Standards under
the auspices of the U.S.-Saudi Joint Con-
mission. 

In addition to these institutions, R&D ispromoted by other institutions, some men-
tioned earlier, such as the Saudi National Cen-
ter for Science and Technology (SANCST).
The University of Petroleum and Minerals is
also a major resource for industries; it houses 
the Saudi Arabian Institute of Scientific Re-
search, which has links with research insti-
tutes in the United States, Europe, and Japan
and is undertaking projects in environmental 
science. 

The Public Investment Fund (.PIF) is the
key funding institution for basic industries 
and technology transfer. Chaired by the Min-
ister of Finance, and capitalized at a total of
16.6 billion SR (about $4.88 billion) in 1978,
PIF has been involved in major petrochemi-
cal joint ventures under the third plan and is 
also empowered to buy and sell shares in newly
established companies. Other funding organi-
zations include the Saudi Industrial Develop-
ment Fund (SIDF), the Real Estate Develop-
ment Fund (formed in 1975), and the Saudi
Arabian Agricultural Bank, which was formed 
in 1962 but did not become very active untilthe late 1970's. 

Unlike Algeria, Iraq, and 1960's Egypt, pro-motion of the private sector has always been 
at the core of Saudi development strategies.
Emphasis on the private sector has increased 
in recent years. In Saudi Arabia, incentives 

such as loans on favorable terms have been
provided to private investors by SIDF. In ad
dition, promotion of joint ventures between 
Saudi Arabia's growing private sector firms
and foreign partners was to be carried out
through the planned National Industrializa
tion Co.21 Other incentives include tariff ex
emption on imported equipment and materi
als; tax incentives; assistance with studies and
operations; provision of low-cost utilities and
fuels; and the provision of infrastructure, in
cluding industrial estates. Thus, the general
approach is for the state to take a lead in the
planning and execution of major industrial 
projects at an early stage and to promote pri
vate enterprise in nonoil manufacturing. 

KUWAIT 
In Kuwait, the development of financial in

stitutions has been the main effort, in line with
Kuwait's efforts to become a financial center
in the Middle East. Central to this effort are
Kuwait's three large investment banks, or the
"three Ks," as they are commonly called: the
Kuwait Foreign Trading Contracting and In
vestment Co. (KFTCIC); the Kuwait Invest
ment Co. (KIC); and the Kuwait International 
Investment Co. (KIIC). KFTCIC, formed in 
1965, is the largest of the three and is 80 per
cent government owned. Unlike the other two,
it is actively involved in the Eurocredit mar
ket and in direct investment abroad. KIIC, on
the other hand, established in 1973, is smaller,
almost exclusively privately owned, and in
volved primarily in Kuwait's domestic econ
omy, primarily in tourism, shipping, and the
hotel industry. In the middle, both in terms 
of size and in combination of public and pri
vate sector ownership, is the KIC, formed in
1962 with 50 percent ownership by the govern
ment and 50 percent by private interests. The 

"The SIDF provides interest-free loans of up to 50 percent 
of capital to industrial projects with a service charge of 2 to3 percent, and managerial advisory services. See also, Michael
Petrie-Ritchie. "Saudi Arabia's NIC Seeks Foreign Partners," 
Middle East Economic Digest, Apr. 6, 1984, p. 45. The same 
article reports that the number of privately owned industriesgrew from 600 in 1975 to 1,600 in 1984 (with a total of almost
$8 billion invested). 



KIC's main purpose is to develop investment 
opportunities for Kuwaiti surplus capital, em
phasizingjoint ventures with Kuwaiti equity 
participation. 

In addition to the three Ks, Kuwait's si" 
commercial banks, three specialized banks 
(real estate, industrial development, and sav
ings and credit) and other financial institutions 
such as the Kuwait Finance House (KFH, Ku
wait's only Islamic bank) play a key role in 
Kuwaiti development and technology trans
fer. Most important among them is the Cen
tral Bank of Kuwait (CBK) which is the sec
ond largest commercial bank in Kuwait. In 
addition to acting as banker and financial advi-
so- to the government, the CBK also finances 
Kuwaiti development projects. Although its 
international operations are extensive, the 
thrust of the bank's activities is domestic. Ma-
jor domestic projects in which CBK partici-
pates are the industrial relocation of Sabhan, 
the supply and installation of switchgear at 
Shuaiba North power station, road construc-
tion and other services, and performance guar-
anteees for refineries and drilling platforms. 
To handle overall responsibility for the gen
eral management and supervision of Kuwait's 
investments (over $75 billion in 1983), the Na-
tional Investment Authority was approved by 
the National Assembly in June 1982. The Na-
tional Investment Authority will gradually 
take over management of all Kuwait's re-
serves, which amounted reportedly to $74 bil-
lion in mid-1983. 

Outside the financial sector, several other 
Kuwaiti institutions are also important for
technology transfer.Inaddition to the minis-
tries that are involved in purchasing andtrinfes t recinvolve insputhasinged 

wait Petroleum Co. (KPC) is the main institu-
tion acquiring technology in the hydrocarbon 
sector. KPC has been involved in long-term in-
vestment development of Kuwait's oil indus
try. During the past few years, KPC's domes-
tic operations have been extensive: oil and gas 
exploration, drilling, and production fall under 
the purview of its Kuwait Oil Co. (KOC); pro-
duction, marketing, and sales of petrochemi-
cal products fall under the Petrochemical "n-
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dustries Co. (PC); crude oil and gas refining 
and marketing of refined products fall under 
the Kuwait National Petroleum Co. (KNPC); 
and overseas exploration falls under the Ku
wait Overseas Petroleum Exploration Co. 
(KOPEC). Chapter 5 discusses Kuwait's down
strem i hater 5 usse , w aitesrdown stream investments in Europe, where refined 

products will be marketed. 
The Kuwait Institute for Scientific Research 

(KISR) is the key institution for R&D. With 
a wide mandate, KISR supports assessments 
of industries and technological development 
in Kuwait and joint scientific projects with 
foreign organizations. KISR's National Sci
entific and Technical Information Center 

(NSTIC) is considered a major source of infor
ma-inn on sciei.ce and technology. KISR cur
rently is involved in research ventures with in
ternational institutions such as the BattelleInstitute in West Germany, the Institute of 

transferring technology, the state-owned Ku-IFAS in Sweden, Ne
vada's Desert Institute and Chicago's Gas In
stitute in the United States, and with several 
American universities. 

In Kuwait there have been attempts to con
trol the growth of the civil service to make 
government more efficient and less dominant 
in the economy. As a city-state, Kuwait's goal 
of becoming a regional financial center sets it 
in contrast to the other nations under review. 

http:sciei.ce
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TECHNOLOGY TRANSFER: KEY POLICY ISSUES 
REGULATION 

Middle Eastern countries have established 
laws and regulations to encourage technology
transfer and to ensure that a capability to 
operate and maintain technology is gained,
that unfavorable impacts are minimized, and
that dependence on foreign assistance is lim-
ited. The specific legislation and regulations
of each country, therefore, include both incen-
tives, in response to the demand for technol-
ogy and know-how for rapid development, and 
regulations, in response to the desire for ex-
tending indigenous capability and control. On 
the one hand, all of the countries under review 
have offered incentives for technology transfer such as tax holidays, guarantees against
nationalization, and security of investments 
and import/export regulations. On the other 
hand, regulations have been introduced to
channel foreign investment into certain eco-
nomic sectors or geographical areas of the 
country, to ensure a level of local ownership,
and to require training of indigenous person-
nel. The use of agents-required in some Mid-
dle Eastern countries, and prohibited in 
others-provide both incentives and disincen-
tives for technology transfer. And licensing-
although limited-has also been accompanied
by regulations that require provision of tech-
nical services in each of the countries under 
review. 

Despite these overarcling similarities, there 
is substantial variation among the countries,
The legislation and regulations of Egypt, Sau-
di Arabia, Kuwait, and prerevolutionary Iran,
for example, have tended to be more suppor-
tive of technology transfer than those of Iraq
and Algeria. In the latter two countries, reg-
ulations have generally been more stringent,
but both countries appear to be loosening con-
trols. Similarly, the prominence of Islamic law 
varies throughout the region, although its di-
rect impact on technology transfer has gen-
erally been limited, 

Egypt 

A complex combination of incentives and
regulations is bestperhaps illustrated in
Egypt. Although not specifically designed as 
a legal instrument for regulating the transfer 
of technology, Iaw 43 of 19 74-subsequently
revised in Law 32 of 1977-sets the legal con
text in which technology transfer occurs. De
vised as part of Sadat's Open Door policy, its 
purpose is to attract, foreign investment and
technology transfer-mainly from the West
ern industrial nations-to develop the coun
try and to channel that investment into areas 
of the private sector. 

With regard to incentives, investors who 
form a company under Law 43 are given tax
breaks, financial support, and a-3urances 
about nationalization and import/export reg
ulations. Under a comprehensive tax reform
law passed in 1981, companies covered by the
law enjoy a tax holiday of 5 years; they are
excused from all taxes on income and distrib
uted profits for a period of 5 years from the 
year following commencement of the project.
This exemption also covers reinvested profits,
special reserves, and undistributed profits
earned during the 5-year period but not dis
tributed until later. Foreign employees under
Law 43, moreover, are not subject to a gener
al income tax; instead, they pay special pur
pose taxes associated vith it. Law 43 enterprises are subject to few foreign xchange
controls and are guarated against national
ization or expropriation of private property.
And while Egypt's export-import regulations 
were liberalized in 1975 for the business com
munity as a whole, Law 43 companies enjoy
further exemptions. 

In addition to these incentives. Law 43 stip
ulates a number of regulations governing
types of technology transfers permitted and
other performance requirements. The benefits 
of Law 43, with few exceptions, are available 



only to foreign investors who set up joint yen-
tures with Egyptian companie, (public or pri-
vate) or Egyptian individuals. According to 
Article 3 of Law 43, foreign investment must 
first of all be in projects requiring internation-
al expertise and foreign capital and must fall 
into categories contained on the list preparedby the General Authority and approved by the 
Council of Ministers. Projects proposed in the 

fields and activities not included on such listsmay evethelss hentheyaree cosidred 
tnay nevertheless be considered when th~ey are 
of particular importance to the development 
plan and general policy of the state. Law 13 
gives special priority to projects that will gen-
erate exports, reduce the need to import basic 
commodities, and stimulate regional develop-
ment. For example, it. encourages foreign in-
vestment in construction outside of the ma-
jor cities, like Cairo and Alexandria, and 
especially in newly created "free zones. -' 

Egypt has recently become more encourag-
ing of joint ventures. In general, approved 
projects must. involve some Egyptian partic-
ip ation-- although apart from classes involv-
ing local currency banks, construction con-
Lracting projects, and technical consultingtiract eres n d techlminical consutig 
firms, there is no legal minimum percentage."Tphis contrasts with the investment incentive 

laws of many of the other countries under 
study that impose strict limits on the extent 
of foreign participation (generally 49 percent) 
in all but very high-risk projects. Nonetheless, 
in practice Egyptian leaders emphasize proj-

"lIaw 4:1 estahlishes free zones, where foreign coimpanies are 
generally not only free from host government regulation, but 
are offered a nuinber of incentives as well. As the Egyptian In-
vestment A uthority notos, "the free zone concept is a key com-
ponent of the Egyptian Governnint's plan to stimulate export.-
oriented industries, and was therefore designed for investors 
who plan to export the majority of their production." In con-
tyast to other law -13 enterprises, free zone ventures do not re
quire Egyptian capital participation: they nay he 100-percent 
foreign owned. They also enjoy special incentives, especially 
in tax e xlmlptions. exemptions from custorns duties, and free
dorn from certain exchange control restrictions. For example, 
a fre, zone project is exempt from all Egyptian taxes. Instead, 
it pays an annual fee equal to 1percent of the value of its goods 
entering or leaving the free zone, and it pays rent. 

"'Banking ventures which plan to engage in local currency 
transactions must be at least 51 percent Egyptian owned. Like-
wise, constr uction and contracting projects and technical con-
suiting firms must have 50 percent and 419 percent Egyptian 
participation respectively, 

Ch. 11-Recipient Country Policies * 445 

ects involving majority Egyptian partici
pation. 

Saudi Arabia, Prerevolutionary 
Irat, and Kuwait 

As in Egypt, legislation in many of the oil-
As iEg, anrich staites, such as Saudi Arabia and prerev

olutionary Iran, has also been designed to at

tract foreign investment. While financing isless a concern for these countries, foreign in
vestment is encouraged as a mneans of gain
i n is encaged aageal expgain

foreinDngtechnical and managerial expertise. 
In Saudi Arabia, joint ventures are viewed 

as a means of encouraging Saudi involvement 
in industrial development, and firms with Sau
di partners are given preference in contract 
awards. The Saudi Government therefore pro
vides significant incentives for forming joint 
ventures. The government provides up to 60 
percent of the financing for new industries at 
3 to 6 percent interest rates. The Saudi Gov
ernment formerly offered crude oil supplies at 
a rate of 500 barrels per day (bbl/d) for each 
$1 miijion of actual investment by a foreign 
partner in petrochemical projects. WhileSABIC no longer offers crude oil incentives, 
several benefits remain: low-cost loans, infrarutebnfisadtxhldy. 

structure benefits, and tax holidays. 
In prerevolutionary Iran, foreign invest

ment was also encouraged, largely through the 
Law for the Attraction and Protection of For
eign Investment (1955) and the Law for Broad
ening the Industrial Ownership Base (1975). 
In addition, a series of bilateral agreements 
with the United States (the Mutual Security
Act of 1954), West Germany (the Promotion 
and Protection of

Reciprocal Investments,
1965, retroactive to 1955), and (after 1973)
with Great Britain, Italy, and France were ne

gotiateu to foster foreign investment and 
other goals. 

Saudi Arabia and Iran have also instituted 
a number of restrictions. Saudi planners have 
begun to exercise greater selectivity in proj

ects, favoring manufacturing enterprises. For
eign commercial representation is limited to 
Saudi nationals, and Saudi law stipulates that

b ivn aw as t 
preference be given in contract awards to joint 
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ventures more than 51 percent Saudi-owned.
And a recent resolution by the Council of Min-
isters requires that 30 percent of the work
under Saudi Government contracts must be
subcontracted to Saudilocal contractors,
While this resolution has been somewhat con-
troversial and serious questions remain as to
interpretation, it reflects a growth of regula-
tions encompassing foreign employment,
training of indigenous workers, tendering ofbids and technology transfer."l Iranian legis-
lation prior to the revolution governing tech-nology transfer did not stipulate 51 percent
ownership, but administration of Iranian law
made it impossible to create wholly owned
subsidiaries there and was increasingly expli-
cit in limiting foreign equity holdings. 


Kuwait has for some 
time generally been
somewhat more restrictive of foreign invest-
ment than have Saudi Arabia or prerevolution-
ary Iran, although Kuwait isconsidered to 

have a liberal trade policy. Kuwait's Industrial
Law of 1965 limited foreign commercial rep-
resentation to Kuwaiti nationals, generallylimiting foreign entry to Kuwait and raising 

the cost of doing business there. The Law ofCommercial Companies (1960) requires a ma-
jority Kuwaiti interest in all forms of business
enterprise. In joint ventures, 51 percent of the
capital in a joint venture with a foreign part-
ner must be Kuwaiti, and any non-Kuwaiti
participant must be guaranteed by a Kuwaiti.

In addition to these restrictions, however, Ku-

wait has also extended a number of incentives 

to investors-in areas such as tax and customs

duty exemptions, profits, tariff protections,

and government purchases, 

Algeria ant' Iraq 
Toward the other end of the spectrum areIraq and Algeria, where restrictions are moreTwaqradAlgeria, ofresct areohere
stringent. But there arestringent... Btteknow-how signs this situation 

3 SeeLI. Richard Dallas, "The 30 Percent Rule: Understand-ing and Complying With Resolution No. 124," MiddleEast Ex-ecutive Reports, March 1984, pp. 9 and 21-4. See also "Saudiiza-tion: The Emerging Trends." Middle EastExecutive Reports,
,June 1984, p. 16. The article reports that an Offset Committeehas been established to promote technology transfers in ad-vanced technology sectors. 

may be changing. The overarching law affect
ing technology transfer in Algeria is the 1966
Investment Code, as amended in 1982. The
law, as amended, allows for foreign companies
to invest in the Algerian manufacturing sec
tor as joint venture partners with Algerian
state-owned firms. New legislation proposed
by the National Assembly in 1983 introduces 
new economic incentives for joint ventures
such as tax holidays and special tax treatment
for reinvested profits. These proposals also
permit foreign firms to repatriate the distrib
uted portion of their net annual profits, but
the amount is not to exceed 15 percent of the
value of foreign equity in the investment. 
These incentives are designed to encourage the
acquisition of new technology that may be 
more "appropriate" for the new enterprise's 
success and profitability, and to thereby avoid
expensive imports and acquisitions that theforeign firm may have sold to the Algerian 
firm ifitwere operating independently.Inthe
 
area of management, these incentives encour
age in-house sharing of managerial skills between the new partners in an attempt to make
the state-owned sector more efficient in the 

long run. 
The Algerian Government also stipulates

several conditions in its contracts with foreign
suppliers: 1)the suppliers must guarantee the
quality of the final product they contract for;2) the bona fide offers of foreign firms must
be guaranteed by the foreign supplier's gov
ernment against bankruptcy, default, or fail
ure to honor the terms of the contract; and 3)
the training of Algerians must be mandated
in every contract. (This is also true in many
of the other countries; see below.) In addition,the following conditions are also stipulated: 
1) all joint ventures must allow for local manvi on c neufacturingfritodand licensinggand musttchcontainlgypro-rvisions for introducing new technology orto Algeria; 2) joint ventures must 

be made with state-owned companies; and 3)a detailed contract (protocole d'accord) mustbe drawn up before a joint venture is enteredwhich must include icensin and traininto, wl
ing provisions but which cannot set production limits or fix prices for products manufac
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tured. Foreign firms cannot be granted a as they are not offering management services; 
monopoly in Algeria. otherwise, they, too, must have a local agent.:" 

In Iraq, legislation and regulations concern- Elsewhere, the use of agents is greatly lim
ing technology transfer are more restrictive. ited, if not specifically proscribed, by law. In 
The basic law covering mechanisms for inter- Algeria, for example, the use of agents is pro

acting with foreign firms in Iraq is the Com- hibited by law, since all foreign trade is trans
mercial Company Law No. 31 of 1951, as acted by the government or the national com
amended. This law provides the structure for panies. Use of agents is governed by the 
the formation and management of partner- "foreign intermediaries" law of February, 
ships, companies, branches, or agencies of a 1978, which explicitly proscribes the use of for
foreign company. The few joint ventures in- eign agents for foreign firms in Algeria that 
volving foreigners in Iraq are involved primar- might solicit contracts. Foreign suppliers are 
ily in special projects in technical fields. For required to sign an affidavit certifying that 
these projects, three forms of partnership are they did not use agents. 
recognized by Iraqi officials: collective com
pany (general partnership), commandite com- Licensing 
pany (limited partnerships), and partnership For all of the countries under review, a rela
at will. 
 tively small share of technology transfer oc

curs through direct licensing to local firms,
Local Agent Laws and most technology transfers occur between 

The use of local agents is an important, and joint venture partners or within a multination
often required, means of winning contracts al to a subsidiary in the Middle East. As dis
throughout some countries of the Middle East, cussed in chapter 4, technology transfer to the 
such as Saudi Arabia and Kuwait. Where re- Middle East has occurred largely through 
quired, such agents are used to garner politi- technical service contracts, which were valued 
cal influence in bidding contracts. Their role, at $4.4 billion during the 1978-82 period (see 
however, has generally been expanded to in- table 30). Even in petrochemical production, 
volve assuring contract performance and where large payments for licenses have been 
maintaining continuing client relationships, made, these have been associated with large 
Hiring well-placed agents, therefore, has been projects which include construction, project 
one of the most important means of penetrat- management, training, and operations and 
ing new markets for firms with little prior ex- maintenance. Transfer of know-how to devel
perience in a country. oping countries in the form of technical assist-

The Saudi Agent Law, for example, specifies ance has grown in recent years, but it is in 

that every foreign company must be registered many cases impossible to assess the value of 

through a Saudi agent, meaning either a Saudi discrete payments for patents or licenses. 

company or corporation. A foreign contractor Some Middle Eastern recipient nations have 
who has no Saudi partner must have a Saudi introduced restrictions both in the magnitude 
service agent. The only exception is in the pro- of licensing payments allowed by law and in 
vision of sales and services to the Saudi Min- the structure of the licensing agreements 
istry of Defense and Aviation. Kuwait's New themselves. For example, in many of the coun-
Commercial Law of 1981 also requires that all tries under review, foreign investment laws 
business conducted in Kuwait be carried out 
through a Kuwaiti agent or through a Kuwaiti 'See Quentin Fleming, Guide to Doing Business on the Ara

bian Peninsula(New York: Arnacom, 1981), pp. 51-57. See also
majority-owned company. An exception might "Saudi Arabia: Commercial Agency Law." Middle East Eco

be made for consultants and engineers, as long noinic Digest, Apr. 4 and 27, 1984. 
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place limits on the amount or rate ;,f licens-
ing payments and place restrictions on patents
and trademarks. In Egypt, which is itself anexporter of technology to other Middle Eastcountries, protection for patents is granted for 
15 years initially, renew able for 10 or m oreunder certain circumstances.' Algerian Pat-
ent Law (Ordinance No. 66-54 of Mar. 3, 1966)specifies a 2 0-year period for which patents of 
inventions will be issued. In Algeria, patentsof invention must be used within 3 years fromtheir grant or 4 years from their filing date,whichever is later. 

Like foreign investment, moreover, the
structure of licensing agreements has changed
as well. Although licensing agreements are for-
mally vehicles for the simple sale of a license 
or patent, today they have come to represent
a complex package of increasingly high tech-
nological and managerial proportions. Broadly
speaking, there are two ingredients in a tech-
nology license agreement: the transfer of pat-
ent, trademark, and other rights and the pro-vision of technical and managerial assistance 
to a licensee. The majority of technology trans-
fers include organizational and production
management assistance as well as the trans-
ference of rights and documentation, so that 
the recipient country will be able to translate
the rights and technical documentation intoviable production output. In many Middle 
Eastern countries, the proportion of technicaland managerial services in licensing packages

is relatively high. In Algeria, for example, the

"technical 
 services paid for by enterprises"

component of technology license payments

amounts to 70 to 80 percent of the total. In 

most cases, however, only scanty information 

t..t.Atr ...
By taking a flexible approach, 
ty states, "the government is trying to nake it as easy as possible for Egyptian private and public sector industries to getthe benefits of useful new technology." The General Authori-ty for Investment and Free Zones, 'ie Official Guide to Investment in l,'g; t. op. cit., p. .10. For discussion of Egypt's
role as a technology exporter, see Tagi Sagali-Nejad. "Trans-fr of ''echnology From Egypt." paper presented at.AmericanEconomi" Association, New York. Dec. 28-30, 1982. ForUN ID)O estimates of technology transfer to developing coun-
tries, see United Nations Industrial I)evelopment Organization. 
1econd
8or1d-,id Study of tto Petrochemial Industry, May
19),1981. If)!\ ;.33W/3, ).1275. 


is available on payments for licenses and 
patents. 

Islamic Law 
Another aspect of Middle East Jaw which 
a y affect of Middl e st a t found 

may affect technology transfer is that found
in the Koran. All of the countries in theIslamic Middle East adhere to Islamic tenets 
in their judicial system. Approaches differ,however: Saudi Arabia emphasizes comparatively strict adherence to shari'a (sacredIslamic) law, while Kuwait has developed asystem of codified laws seen as consistent withIslamic texts. 5 Islam has often been a unify
ing force in regional efforts at cooperation intechnology transfer and scientific research,
and efforts have been made to promote "Is
lamic science."M" But in all of the countries
under review-with the possible exception of
Iran-the role of Islamic law has riot been sig
nificant in technology transfer and has not
been a constraint to the notion of technologi
cal change. In Iran, justice systems are basedentirely on precepts and interpretations of Is
lamic law. But even here, there have been con
l:roversies concerning the meaning of these 
precepts for technology transfer, reflecting
varying interpretations of Islam." 

FINANCING 

For the six countries under review, paying

for technology imports has posed less of 
a

problem than it has for most developing coun
tries. Stated in simple terms, financing involves allocation of revenues among various
development priorities, decisions which in turn 
determine patterns of technology transfer.
One facet of the issue is whether a country's
exports during a given year are sufficient to 

"'he sacred text of Islam. 
'
"See Ilerbert ,J.Liebesny, Tie Law of the Near and MiddleEast (Albany, N.Y.: State University of New York Press, 1975), 

pp. 107 and I11. 
"See Riches and Poverty in the Muslim World, FinancialTies.,July 12, 1977, p. 15; and Ziauddin Sardar, Science, Technolog" and Dev'lopment in the Muslim World (London: Croom 

Ihlin, 1977), passim. 

"See Riad Ajami, .rab Roeponse to the Multinationals(NewYork: Praeger Publishers, 1979), pp. 136-137. 



cover imports, as indicated in current account 
balances. Because all of these countries depend 
on oil exports as a major source of revenues, 
as indicated in table 96, they have all been 
challenged to adjust to a period of lower oil 
revenues in the early 1980's. Related issues in-
volve the degree and type of dependence on 
foreign sources of funding (including aid), as 
well as policies concerning foreign investments 
and use of foreign reserves. Finally, the capa-
bilities of domestic financial and commercial 
institutions (public and private) influence ex-
change rates as well as capital formation do-
mestically. The discussion that follows focuses 
primarily on the first two sets of issues involv-
ing the relationship of the economies of recip-
ient countries to foreign sources of capital and 
investment, 

With regard to their capabilities to finance 
r iningtchnofdevlop n rojteicapabiitiesdevelopment projects involving technology 

transfer, these countries fall into two groups: 

those that finance with and those that finance 

without foreign assistance. For the oil-rich 
countries of the Middle Fast, such as Saudi 
Arabia, Kuwait, Iran, and Iraq, imports have 
been financed without assistance from foreign 
official credit agencies. As shown in chapter 
2 in table 1, these four countries built up siz-
able cumulative current account surpluses in 
the 1973-80 period. As oil revenues have re-
cently fallen, financing has become a concern 
even for these countries, but as discussed in 
chapter 3, most of them still have large re-
serves and investment incomes. 

For those countries whose exports and re-
serves have not been sufficient to cover im-

Table 96.-Oil Exports and 

Oil exports as 
percent of 

Country total expor's 

Saudi Arabia .................. 96.3 

Kuwait ....................... 99.9 

Iraq ..................... .... 99.2 

Iran ......................... 94.4 

Algeria ....................... 91.8 

Egyptc ........................ 23.0 

a19 80 

b 19 79 (Iraq- 1977, Iran - 1978) 
CNeI oil exports 
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ports and debt service, such as Egypt and Al
geria, questions of financing technology 
transfer have been very important. Both Al
geria and Egypt accrued cumulative current 
account deficits of approximately $10 billion 
each during the 1973-80 period. The Iraq-Iran 
War has reduced Iraq's oil exports and led to 
a drawdown in reserves, with the result that 
beginning in 1981 the country was unable to 
cover imports with export, . Iraq, thus, in the 
short term has joined the group of countries 
where financing is a major problem. Despite 
the common concern ahout financing among 
these countries, their approaches to financing 
technology imports differ, with Algeria pres
ently relying primarily on hydrocarbon ex
ports; Egypt, on foreign aid and borrowing in 
addition to oil exports and remittances; and 

Iraq, on producei credits and the reshaping 
financing terms, long-term commitmentsfor oil puchases, and loans from other Arab 

countries. 

Egypt 
Very little financing for development proj

ects in Egypt now comes, or will come in the 
immediate future, from the national budget. 
Instead, the current pattern is to finance tech
nology transfer through debt (medium or long 
term), government-to-government financial 
assistance, international donor grants or loans, 
or supplier financing in the form of concession

ary loans. Accordingly, Egypt is most depend
ent on external sources of financing. U.S. eco
nomic assistance (of about $1 billion) and aid 
from other Western nations to Egypt amounted 

Government Revenues, 1980 

Oil revenue as 
Oil exports as 

percent of GDPa 
percent of 

government revenueb 

72.4 89.3 
87.8 91.2 
65.1 85.2 
16.3 64.3 
30.8 55.4 

74 20.0 

SOURCE Jahangir Amuiegar, Oil Exporters'Economic Development in an Interdepundent World (Washington, D.C.: International 
Monetary Fund, 19331,taken frormtable 2, p 11. 
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together to more than $2 billion annually inthe early 1980's. 

Egypt has been seeking to facilitate financ-
ing of technology transfer through revitaliza-
tion of private sector banks, encouragemen,
of foreign development banks, and efforts to
maintain levels of remittance flows. Because
the banking industry is dominated by public 
sector banks, the main form of finarcing isthat negotiated by the central government andarranged for through the four public banks,
After a restructuring of the banking system
since 1973, private hanks now sometimes play
a role in financing projects involving technol-
ogy transfer. The new Cairo Hospital, for ex-
ample, a $30 million project, is a combined
Kuwaiti-Egyptian investment with a sched-
uled 25 percent return on investment and a 3-
to 5-year payout.:s 

Investment banks also play a limited rolein financing technology transfer to Egypt.

While there were few offshore banks in Egypt

prior to 1973, Law 43 created a much ex-
panded group of investment and business
banks. As of 1981. there were 25 special banksregistered with the Central Bank, of which 17 
were branches of foreign banks, and 8 joint 

'"Loans covered 70 percent of costs 12 million) and were provided by a consortium of private banks at an interest rate of11.5 percent for a 7-year period. 

Uw 

* 

P,,ot, ce, US Agency for internatonal Developmen, 

Baking bread in Egypt. U.S. Public Law 480 assistance 
provides wheat and flour to Egypt, while efforts aremade to increase agricultural output 

of Egyptian farmland 

ventures with a growing loan portfolio and de
posit base. These banks may establish invest
ment companies and, with 51 percent Egyp
tian ownership, may also operate with local 
currency. But while this group of investment 
and business banks has experienced enormous 
growth in Egypt, their investments have been 
more in tourism and real estate than in capi
tal projects. 

The Egyptian Government is reportedly attempting to ensure the continued flow of re
mittances, a major source of foreign exchange
earnings. Under an agreement reportedly con
cluded with Iraq, remittances from Egyptians
working in Iraq will be regulated through
Egyptian pulblic sector banks, to assist Egyp
tian worker- to remit their earnings from Iraq

createand to more foreign exchange in 
Egypt's commercial bank pool."9 

Thus, the base for more extensive financing
of the purchase of technologies has expanded
in Egypt in the past 9 years, but Egypt remains dependent on foreign aid and borrow
ing. The extent to which other domestic 
sources of financing will serve that purpose
more extensively in the future depends in part 
on reform of the public sector and growth in 
the private sector. 

Algeria 

Although none of the countries under review 
rank among the more extreme LDC debtors
such as Brazil or Mexico, Algeria, like Egypt,
has also incurred large debts during the past

two decades. However, Algeria has recently

attempted to turn away from foreign aid and

borrowing. Instead, present Algerian policies

stress that the 
main sources of financingshould be exports of natural gas and crude oil,

followed by increased private investment and
binational loans. Indeed, since 1980, Algeriaimposed a moratorium on foreign borrowing.
Organizations such as the International Mon
etary Fund or the Common Market noarelonger major lenders. In the present 5-year
plan, 60 percent of funds for investmer,s are 

""Pact to Raise Workers' Remittances From Iraq," Cairo,MENA, in Arabic, Aug. 20, 1983, reported in FBIS. 



expected to come from the foreign exchange
earned from estimated annual revenues of $12 
billion from petroleum and natural gas. 

T~he explanation for this policy must be 
tred tohex govrnmentpolust e
traced to the highhigh government debtsdebts accu

mulated during the 1970's. During the 1960s 
and 1970's, public enterprises accumulated 
enormous debts which were financed inlarge
part by advances from the treasury.By 1980, 

the national enterprises had accumulated bank 


debts of almost $5 billion, and the manufac-
turing sector alone accounted for almost $3 bil-
lion of this debt. Since 1978, the Algerian state 
has held a monopoly over foreign trade. The 
socidtds nationales and the government min-
istries have been the ex.clusive importers of 
foreign technology and have been financed by 
resources from hydrocarbon revenues and by
foreign loans and grants of credit. 

In 1980, the Chadli government made it of-
ficial government policy that hydrocarbon rev
enues he used effectively to stimulate produc-
tion."' One major effect of this decision was 
practically U. eliminate international borrow-
ing by state enterprises ii 1980-82. In 1983, 
however, Algeria turned to the World Bank 
and Arab funds for financing.' 

Emphasizing hydrocarbon exports as the 
offorignresrve, Agera's
majr surc
major source of foreign reserves, Algeria's 

financing policies have been strongly related 
to oil prices. Like Nigeria and Venczuela, Al-
geria has gained a reputation as a "maverick" 
within the Organization of Petroleum Export-
ing Countries (OPEC)by frequently demand-

ing Counties (OPEC) bygfed-ontl dECpriemaloans, repayable over a period of 10 years. It 

'"Algerian economist lennisad wrote recently 'the interna-
tional solvency of Algeria resides in her present, in her revenues 
from the exploration of oil and in the immediate future in the 
execution of contracts for the export of natuldl gas." See M. 
E. liennisad, lconoinie du Deveioppernentde I'Algerie, sous
developpenent et socialisme, 1962-82 (Paris: Economica. 1982l, 
p. 252. 

"As discussed in ch. 3,total debt has remained high: in 1981 
the total estimated disbursed external debt was $17.5 billion, 
and the debt ,;crvice was estimated at 25 percent of imports. 
In 1983, A, 6 eria's $4 billion in foreign debt service payments 
amounted to 34 percent of its exports. The debt service ratio 
is expected to fall in 1984 and thereafter. See Nigel larvey, 
"Algeria," Middle EastEconomic Digest, May .1,1984, p. 52. 
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barrel of crude ol,42 but has usually succeeded 
in.selling all oil lifted to foreign purchasers.
Recently, exports of natural gas have offset 
any shortfall Algeria may have felt from the 
slack oil market in the early 1980's. Because 
of an impressive hydrocarbon production rec
ord, Algeria will proba'Ay continue to enjoy
relatively easy access to international lendingmarkets at favorable interest rates through
out this decade.Long-term prospects hinge on
 

Algeria's ability to expand nonoil revenues to 
replace dependence on hydrocarbon exports. 

Iraq 
Iraq is a newcomer to heavy borrowing. Dur

ing the 1970's, foreign reserves grew. Begin
ning in the late 1970's, however, the situation 
began to change, and the war with Iran has 
rapidly depleted foreign reserves. According 
to one estimate, Iraq's $12 billion surplus in 

$10 billion by 1983.41: 

In light of dramatica*ly declining reserves 
caused by war expenditures and declining oil 
revenues, Iraq has turned for financing to pro
ducer credits and to lonj;-term commitments 
for oil purchases. In addition, the Iraqi Gov
ernment has relied on substantial external bor
liance on loans from thethe Soviet Union androwing. In contrast to early pattern of re-
Eastern Eu romjor Sppothas b n 
Eastern Europe,major support has been pro
vided by neighb.fring Gulf States, including
Kuwait, Saudi Arabia, and the United ArabEmirates (UAE) in the form of interest-free 

was estimated in early 1983 that these loans 

totaled $25 billion for the period since the in
ception of hostilities with Iran. For Iraq, in 
particular, the war with Iran and a slack oilmarket have seriously affected the country's
ability to finance civilian t,chnology transfer.
 

" For a brief period in 1981, Algeria received $40 per barrel 
for her premium "sweet" crude (i.e., low-sulfur content petro
leum). In 1982, after extensive negotiations, Algeria eventually 
reduced its price per barrel to $37.50, which was more in line 
with the OPEC price of $34 per barrel. 

"Tom Sealy, "West Germans in the Iraqi Quagmire," Finan. 
cial Times, Oct. 17, 1983. 
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Saudi Arabia 

Saudi Arabia's oil export revenues allowed 
for increLsed expenditures on technology
transfer in the 1970's. In recent years, how-
ever, financing has become a more salient con-
sideration. By the early 1980's, public spend-
ing was tightly restrained, affecting the 
".Alume of business in all sectors. The govern-
ment cut spending in the fiscal year 1982-83 
(ending April 198:3) by 15 percent compared
Lo the previous year's actual level. During that
period, Saudi Arabia sharply reduced its con-
tracting. 

In April 198,4, the Saudi Arabian Govern-

ment announced plans for a $7,4 billion buaget,
the same level as the previous budget which 
was underspent by 14 percent. Income is 
budgeted at $61 billion. The deficit is to be 
financed by drawing down reserves 4rent periody of greater austerity The cur-

has beenmarked by several measures affecting technol-ogy transfer, efforts to improve the cost effec-tiveness of government expenditures, and asalary and recruitment freeze for public offi-sialaryWhil resrve reetillolargeliorecfn-cials. While esves are still large, more con-
cern surrounds the effective management of 

These trends set a context for increasing in-
volvement by commercial banks. The central 
bank of Saudi Arabia, the Saudi Arabian Mon-
etary Authority (SAMA), has in the past dora-
inated lending for local industrial projects. 
SAMA has introduced measures designed to 
promote the growth of commnercial banks. Sau-
di Arabia's fiscal policy has been conservativeand rather tightly controlled. 

Kuwait 

Kuwait has followed largely the same pat-

tern as 
Saudi Arabia, by adopting stringent

fiscal policies in 1981. Government subsidies 

were gradually reduced, and a fundamental 

change occurred in the overall way in which 

"'Pressures Mount on Public Spending," Special Report on
Saudi Arabia, Middle East Economic Digest, July 1983, p. 8.
See also "Saudi Budget Signals a Thaw," Aliddle East Economn-
ic Digest, Apr. 6, 1984, p. 47 

budgets were prepared. Since the 1982-83 
budget, only schemes that are ready to go into 
effect have been included in the development
budget, and funds are budgeted in a much 
more discriminating way than before. 

As an aspiring regional financial center, Ku
wait has an extensive banking system, com
prised of the central bank and an array of com
mercial banks, specialized banks, and several 
major nonbank financial institutions.". As dis
cussed earlier, these often play a major role
in financing development projects. In addition,
the Kuwait Fund for Arab Development has 
provided major funding for development proj
ects in other countries. Unlike Egypt, few for
eign banks operate in Kuwait; most of the 
commercial banks are totally Kuwaiti-owned. 
Instead, services for particular banks in Ku
wait, for example, have been provided by foreign banks such as the Chase Manhattan
Bank (for the commercial Bank of Kuwait) andthe Credit Lyonnais of France (which overseesthe operation of the al-Ahli Bank). Generally
speaking, foreign banking in Kuwait is internationally oriented, as evidenced by operations of the Islamic Development Bank, the
Non-Aligned Fund, the Afro-Arab Develop
ment Bank, and OPEC and Organization ofArab Petroleum Exporting Countries (OAPEC)
facilities. The Kuwaiti stock market collapse
in 1982 may have tarnished the credibility of 
the Kuwait market, but few direct effects on
technology transfer have been noted. 

Iran
 
Prerevolutionary Iran saw little need for for.Peeouinr rnswltl edfrfreign financial aid in connection with technol

ogy transfer projects. Generous loans, grants,
and concessions provided by the governmentand private banks to the private sector alle
viated the need for large-scale external financ
ing by individual firms. According to the last
annual report of the Industrial and Mining De
velopment Bank (IMDBI) prior to the revo

"For an excellent description of Kuwait's banking system,
see It. El Mallakh and Jacob A. Ata, TheAbsorptive Capacitj
of Kuwait (Lexington, Mass.: Lexington Books, 1981), chs. 3 
and 4. 



lution (1977-78), the bank had a total invest-
ment of nearly $4 billion in firms that it helped 
establish."' In addition, about 30 public and 
private banks, some in collaboration with U.S. 
banks, also provided capital for new ventures 
and for expansion projects. By the late 1970's, 
however, Iran experienced a mild recession, 
and some projects were scaled back. Since the 
revolution, Iran's situation has changed dra-
matically, but the country has been in a posi-
tion to maintain oil exports. With continuing 
oil revenues and expanded barter and other ar-
rangements, imports expanded again in 1983 
after falling precipitously in years before. 

Thus financing technology imports has be-

come a major concern for these countries, the 
Gulf States included. The terms offered by for-
eign suppliers are an increasingly important 
consideration as is long-term productivity of 

investments, both domestic and foreign. 

MANPOWER POLICIES 

The policies of all of the recipient countries 
attempt a balance between reliance on foreign 
labor needed for rapid economic development, 
and the training and use of a native labor force 
to shape that development in the future. Man-
power issues are most pronounced in countries 
such as Saudi Arabia and Kuwait, where la-
bor resources in general, and skilled labor in 
particular, are most scarce. Egypt marks the 
other extreme, where a large, relatively skilled 
population and an extensive network of educa-
tional institutions already exist. There, the key 
policy issues include emigration of indigenous 
skilled personnel to other countries of the 
Arab world and effective utilization of trained 
manpower at home. 

Employment of Foreign Workers 
and Project-Level Training 

In an immediate sense, manpower policies 
affecting technology transfer are felt most 
directly at the project level. All of the coun-

"S, IMIiIJ. Annual Report 2536. 1977-78 (l'ehran: IMIIDI, 
1978). 
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tries under review have established regula
tions that limit the participation of foreign per
sonnel and require foreign companies to train 
indigenous workers. In general, these regula
tions have been relatively successful in assur
ing participation by indigenous personnel. 
They have, however, brought problems as well: 
because of a frequent dearth of indigenous per
sonnel willing or able to participate in certain 
sectors in some of these countries, enforce
ment has often been lax; and where such reg
ulations have been enforced, they have often 
led to redundancy and sometimes even delays 
in indigenous skill development. While in re
cent months a downturn in economic growthin Gulf States has led to an exodus of foreign 
workers, the long-term challenges of establish
ing policiestha egu the involvement of 
expatrie la t re a in. 

expatriate labor will remain. 

The Saudi Labor and Workmen Law of 1969 
(the "Labor Law") requires minimum percent
ages of Saudi employment in all foreign enter

prises working in Saudi Arabia. According to 
this law, a firm's workforce must be 75 per
cent Saudi and at least 51 percent of its payroll 
paid to Saudis, but these requirements are 
often reduced when a sufficient number of 
skilled Saudis is not available.' 7 It is difficult 
to assess the degree to which such regulations 
have been enforced, or the success of training 
programs. The case of ARAMCO stands as a 
relative success, because indigenous Saudis 
have continued to move up the ladder and as
sume many high-level managerial and techni
cal posts. In fact, ARAMCO's management 
training program served as a model for Saudia 
Airlines. In other cases, however, the result 
has been labor redundancy in joint ventures, 
as total employment levels have been raised 
to accommodate greater numbers of indige
nous personnel and skilled foreign workers, 
since it is often impossible to recruit enough 
Saudis with appropriate skills. Foreign firms 
have reportedly faced delays in obtaining ap

'-For adiscussion of the Saudi Labor Law. see Paul Herzog, 

"Problems Commonly Confronting Employers Under the Saudi 
Labor and Workmen Law," Middle East Executive Reports, 
July 1979, p. 2. See also Laron L. Jensen, Marketingin Saudi 
Arabia, U.S. Department of Commerce, OverseasBusiness Re
ports. December 1979. pp. 37-39. 
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Poto redit Aramco Wo,,d Magazine 
ARAMCO employees in training session 

proval for exemptions when qualified Saudis
could not be found, 

Similar employment requirements are foundin Egyptian law, and there a trend toward in-creased stringency is apparent. Egyptian reg-ulations stipulate that no more than 25 per-cent of the personnel of foreign companies in
Egypt may be expatriate. Proposals were un-der discussion in 1983 to stop issuing workpermits to foreign companies if more than 10percent of their staff is expatriate.4 

Likewise, Kuwait has regulations requiring
foreign companies to hire Kuwaitis fc- 25 per-cent of their work force. Partly to eniforce this,foreign companies in Kuwait require a "No
Objection Certificate" for every new employee,
In many cases, these regulations have been re-garded as mere formality, and the Ministry ofCommerce and Industry often waives the firstrequirement if no qualified Kuwaitis are avail-able. Two factors distinguish the Kuwaiti ap-proach. First, the early decision to permit
women to work gives Kuwait a broader labor
base than that of, for example, Saudi Arabia.Secondly, Kuwait's strategy of equity acqui-sition in foreign firms also has manpower im-plications. At Santa Fe International, the hopeis that the training of Kuwaitis will lead to the
development of a permanent high-level career 
"Set, Colin MacKinnon, "Egypt's Not Issuing Work Per-

Inits," The MAiddle'asc Executive Reports, October 1983,p. 7. 

track. So far, there have been no apparentpressures to integrate Kuwaitis quickly into
the actual operations of the company, and company headquarters and main base reniaii
in the United States. But in the opinion of onesenior Santa Fe official, the seconding of personnel for combined training and integration
will take place naturally and over a long periodof time. The Chairman of the Board, Shaikh
Abdul Malik Gharabally, is a Kuwaiti and an
experienced petroleum official. 

In other Middle Eastern countries, regula
tions and laws concerning foreign manpowerat the project level have in principle beenequally stringent, but their enforcement has
often been more lax. In Iraq, for example, Reg
ulation No. 30 of 1973 prohibits foreign labor
in excess of 10 percent of the work force of aproject. Because of the demand for techniciansand managers to relieve war-caused laborshorta'ges in development projects, however,
exemptions for skilled labor can usually be obtained. In contracts with foreign companies,
most machinery and equipment exporters arerequired to establish maintenance centers inwhich to train Iraqis, and the foreign exporter
must supply 25 percent of each center's training staff. The centers are to be supervised bypublic sector companies for 10 years, after 
which they are to be bought by the Iraqis.Companies supplying computers must ensure
that training is given to operators and maintenance engineers, and manufacturers are also
sometimes required to set up regional support

centers.
 

In other Middle Eastern countries, such as
Algeria, regulations on foreign labor have generally been even more lax and the policies illdefined. Today, however, Algerian policies
governing foreign employment are now being
refined to deal with the growing number of foreign personnel operating and constructing newfacilities and plants. Some Algerian plannersargue that this has inhibited development of an indigenous expertise. By 1978, more than86,000 foreign technicians were employed inAlgeria.19 In Algeria, responsibility for train
'J. Minces, L'Algerie de Bouniedienne Paris: Presses de la

Cite, 1978), p. 50. 

http:Algeria.19


ing has been shifted to the foreign contractor. 
Algerian leaders believe that the immediate 
need "is for maintenance workshop and serv-
ices within each corporation or group of cor-
porations."I " Algeria's 1980-84 plan provides 
for a national apprenticeship program to en-
courage onsite training. The government in-
tends to expand technology transfer require-
ments .,n contracts, such as requiring 
contractors to train local staff to run the 
plants that they establish. Tffis relatively new 
trend in contracts developed from a dissatis-
faction with turnkey contracts wherein plant 
and equipment was provided without the ex-
pertise to operate them.5' 

General Education and
Gera Edugo as 
Training Programs 

From a national perspective, building a tech-
nically skilled indigenous manpower base has 
been a major concern. Efforts have concen-
trated on expanding the general educational 
level of the population; creating new institutes 

IA. lnac.henhu,, "Foreign Firms and the Transfer of Tech-

nology to the Algerian lconomy- ((eneva: International La-
lar Office, October 1976), p. 26. 

riFor example, in the Societe Nationale de Siderurgie, the Al
gerian Steel Co., Algerians optrating the steel mill will he 

replaced temporarily by Japanese production workcrs, with the 
hopes that Algerian workers will learn by observing the cor
rect methods of operating the mill and will appreciate the in)-
pact of the operators' competence on industry performance. 
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and organizations to transmit technical skills; 
expanding technical skills by sending students 
for training abroad; providing greater incen
tives to attract indigenous populations to en
ter technical fields, and facilitating better job 
placement on graduation. Despite these ef
forts, however, many problems remain, and 
these policies will continue to demand revision 
and reevaluation in the years ahead. 

Table 97 illustrates the substantial expend
itures spent on education in the countries of 
the Middle East. The Arab countries spent an 
average of 15 percent of the government budg
et for 1977-78 on education, ranging from 13 
percent in the oil-rich countries to over 22 per

cent in the oil-poor countries. By 1975, educa
tional expenditures in the Arab world, per cap
ita and per student, had grown to a level 

considerably above the average for LDCs 
worldwide.2 Emphasis was placed especially 
on scientific and technical education. 

Middle Eastern Technical Training.-All of 
the countries under review are attempting to 
expand their national system of technical edu
cation, often with foreign assistance, but ap
proaches have varied widely. Efforts to devel

op an educational infrastructure, especially in 
the scientific and technical fields, have been 

Paul Shaw, Mobilizing Ihrnan Resources in the Arab 
World (london: Kegan Paul International. 1983), p. 162. 

PSee 

Table 97.-Total Expenditures on Education Per Capita in the Middle East, 1970.75 

Country 

Developed countries ........ 

LDCs ...................... 

Arab world ................. 


Oil richc ................. 

Oil-poor d ................ 


Selected Arab countries:
 
Iraq .................... 

Kuwait ................. 

Saudi Arabia ............. 

Algeria .................. 

Egypt ................... 

Syria .................... 


U.S. dollars per As percent of all 
U.S. dollars per capita enrolled studentb public expenditures 

1965 1970 1975 1975 1970 1974 

140 268 636 1,227 - 

7 19 47 110 - 
--


24 197 226 1,085 - 

11 21 77 


14 51 102 	 324 

134 	 - 

18 30 119 142 20.4 8.9 
132 346 674 1,616 11.8 14.7 

19 471 284 3,637 9.8 8.2 
19 37 124 211 12.9 14.3 
10 17 61 98i 14.6 17.6 
11 26 52 115 9.3 8.5 

enrolled student and as a percentage of current goiernrrrent expedilures 

bThis column ncliude, all student,-, enrolled in the primary, intermediate, secondary. and higher level.. 
CCorrprisel of eight countries Bahrain, Iraq, Kuwait. .lhya. Oman, Oatar. Saudi Arabia, and the UAE 

dComprsed of 12 countries Algeria Egypt. Jordan Lebanon. Mauritania. Morocco. Somalia. Sudan, Syria. Tunisia, North Yemen, and South Yemen 

ap01 

SOURCE 	 Paul Shaw. Mobilwing HunmanResources in .,;e Arab Wortla London Kegan Paul International. 1983). p, 165: compiled from UNESCO. Statistical Yearbook. 
various volumes 

35-507 C - 84 - 30 : QL 3 
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especially prominent in Saudi Arabia and Ku-wait. Enrollment in Saudi Arabia's 30 tech-
nical and vocational training schools rose from
about 500 to over 11,000 students during the1970's, while the number of graduates rose
from 500 to 5,550." In 1981, Saudi Arabia's
General Organization for Technical Education
and Vocational Training (GOTEVT) was es-
tablished, a merger of the Ministry of Educa-
tion's technical education department with the
vocational training division of the Ministry ofLabor and Social Affairs. The organization of-fers vocational training at all levels. Seventeen 
new vocational training centers are currently
in various stages of construction, with another
11 to be built by 1985; these are expected to 
more than double GOTEVT s present train-ing capacity of 8,000. 

Similarly, in Kuwait, the Public Authorityfor Applied lducation and Training was estab-
lished to function as an umbrella organization
promoting training programs relevant to anumber of ministries and sectors. It has a sep-arate budget account from related ministries 
and aims to encourage teacher retraining intechnical fields and student education. The In-stitute of Applied Technology, under the ju-risdiction of the authority has been allocated 
a $1.5 million budget for programs involving
1,000 students. It has relatively new facilities
and offers a number of specialized courses inalmost every technical area, as requested by
various government agencies. The goal of the
program is to develop shop floor managers and
to allow students to attend both lecture 

courses and practical workshop sessions. The
Telecommunications Training Institute is il-
lustrative of institutes 
in Kuwait that are 
more closely connected 
with one ministry-
in this case the Ministry of Telecommunica-

tions. With an enrollment of about 350 
stuu-
dents, the institute offers 1-and 2-year courses
in areas covering the whole spectrum of tele-
communications technologies. 

, thof 

In Eg-ypt, where the numbers of trained per-
sonnel and varied educational institutions are 


,_Kingdm's VocationalI 'raining Bringing Country Clos.rt) Sauwiizatio." Smi Report, August 198:3. 

relatively high, the emphasis on training is less on expansion --, on upgrading and adjusting
educational policies to labor demand. Egypt's
educational institutions are comparatively extensive. In 1977-78 there were 179 higher edu
cation institutes with over 23,000 teachers and
550,000 students in Egypt. In Egypt, universities are overcrowded and the quality of edu
cation has suffered, partly as a result of policies that have emphasized open admissions.
While vocational and technical education havenot been stressed as much as university edu
cation, the present plan of the Ministry forHigher Education and Scientific Research
calls for building 25 technical schools and 6 
more secondary schools, using some World 
Bank Funding.

To develop industrial skills, specialized in
stitutes of postgraduate studies have alsobeen established in different branches ofEgyptian industry, such as the El-Tebbin Institute for metallurgical studies. In addition,
other measures have been introduced to reduce
the shortage of skilled manpower in industry,
such as establishing specialized applied research centers to provide technical training
and to contribute to the technological development of industry (e.g., the Centre for the De
velopment of Textile Industries), and raising
the amount and proportion of investment allocated for vocational training in the 5-year
plan through the Ministry of Industry. 

Algeria is presently in the process of restruc
turing its entire educational system. Since the

Ministry of Higher Education and Scientific

Research was founded in 1970, the number of
institutes 
of higher learning has expanded
rapidly. The phasing in of a new system begin
ning in 1975 involved heavy emphasis on voca
tional and technical education. One major re
form is the replacement 
 of the existing
primary and middle school system by a technical education course of 9 years, consisting3-year cycles; at the end of the second cycle, those with a technical orientation are chan
neled into preprofessional training schools. 
Those who complete the third cycle, and remain in the formal educational system, maygo on to academic secondary school, special



ized technical school, or professional training 
schools. 

By the 1978-79 academic year, Algeria had 

22 technical schools, with close to 12,000 stu-

dents and over 1,000 teachers. The 1980-84 

plan allocates approximately $76 million for 

building professional centers, and additional 

funds for building and equipping 268 training 
institutes and 300 vocational education cen-
ters. In addition, Algeria also emphasizes the 
development of technological institutes, con-
ceived in 1964 as a solution to the shortage 
of qualified middle-level and senior techni-
clans, a shortage exacerbated by the departure 
of the French following Algerian independ-
ence. These technological institutes are in-
tended to attract those who have never had 
access to formal education and dropouts from 
the traditional educational system. One such 
technological ins;itute, the INELEC (the In-

Lit uit National d'ilectricit6et d'Electronique) 
was established with the cooperation of Amer-
ican universities and industrial firms in March 
1976 to serve as an institute for training 
Algerians in electrical engineering and elec-
tronics. The American contractor, Education 
Development Centre (EDC), had the respon-
sibility of recruiting professors and training 
Algerian teaching staff; 300 students were en-
rolled in 1978. 

Prerevolutionary Iranian and Iraqi policies 

that involved expansion of vocational and 
technical education have been disrupted by the 
Iran-Iraq Vvar and the revolution in Iran. In 
the 1960's to early 1970's, Iran placed great 
emphasis on improving higher education fa-
cilities and expanding research. Indeed, prior 
to the revolution, it had attained one of the 
highest levels of technological development in 
the Islunic Middle East, and educational de-
velopment and technology transfer through 
educational exchange were actively pursued 
by the government. In 1977-78, there were 224 
universities and colleges in Iran, with 146,000 
students; there were about three times as 

many technical vocational schools. 

The revolution in 1979, however, and the 
subsequent outbreak of war with Iraq, have 
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accentuated the shortage of engineering skills 
in Iran, as many senior and middle-level tech
niciauis and engineers left the country, and asthe army continues to absorb scarce skills. 
More recently, it appears that government el

ore recently, teappea thatgren ef

forts to xpand technical training are again in
tensifying. 

Since the late 1970's, Iraq has placed special 
emphasis on increasing the number of voca
tional and technical institutes. In the late 
1970's, the number of vocational schools and 
student enrollment grew rapidly. Between the 
1976-77 and 1979-80 school years, for exam
ple, the number of vocational school students 
nearly doubled, from around 28,400 to 53,400. 
One of the most important efforts was the es
tablishment in 1975 of the University of Tech
nology (UOT) in Baghdad. With the objective 
of "training most Iraqi and foreign students 
in scientific, technical, and professional fields 
of study that are related to the process of eco
nomic and social transformation in Iraq."" the 
University had 8,500 undergraduate students 
and 200 postgraduates in the early 1980's. The 
1980 government program anticipated the es
tablishment of 27 industrial, 17 agricultural, 
and 15 trade schools, at a total cost of $14.2 
million. A technical institute costing $37 mil
lion was also planned to open in 1980-81 for 
1,560 students in management, accounting, 
and technology 

The war with Iran, however, necessitated 
substantial revision of the 1981-85 plan. The 
impact of the war on the universities is evi
denced by the cancellation of foreign univer
sity teachers' 1982-83 contracts and the deci
sion to increase the teaching commitments of 
local university teachers by 50 percent or 
more; this step is expected to save over $30 
million to help finance the war effort."6 

To support the development of an education 
and training infrastructure, a number of con

"See I)r. Moljimnrned Shihab, in The laghdadObserver, Oct. 

24, 1983, p.4.'1 ianslated in ,JPIRS, Near East/South Asia, Dec. 
19, 1983, p.42. 

A 'ast Economic Digest. ,June 20, 1980, p. 32; Mid-Middle 

(e East Economic l)igest, Feb. 20, 1981, p. 24.
 

"Middle East Economnic Digest, Sept. 17, 1982. p. 30.
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tracts with foreign firms have been devoted
specifically to developing technical training athome. The major projects along these lines range from government-to-government agree-ments in Saudi Arabia, contracts with in-dependent consulting firms in Egypt, tocontracts with private universities in prerev-olutionary Iran. Egypt, for example, has madewide use of outside consultants, and many of 
the new educational facilities are being con-
structed with foreign assistance-includingseveral AID projects designed to improve theskills of Egyptian scientists and techn iansand to solve technical managerial problems,One AID project provides in-house training 
to Egyptian managers in public and privatesectors. The program involves diagnosis ofproblems, industry-specific training, and ap-plication of improved skills in solving specificplictionm U.f. s cimovednsllsisoving
problems. U.S. consulting firms, such as Ar-thur D . Little, and university program s, such as those from the Massachusetts Institute ofTechnology, are active in Egypt. Other proj-
ects have involved the World Bank, thepean Economic Community, and West Euro-Euro-
pean and Japanese firms and governments indesign and funding. 

In Algeria, foreign assistance in expanding
the vocational educational centers and in pro-viding the necessary personnel and equipment
has also been important. Vocational training 
centers are currently being built by Belgiancontractors. A World Bank loan of $87 millionsupports the construction of three mainte-
nance training schools, three industrial train-nancetraining schools,andran institria g tain-
ing schools, and an institute for training main-tenance trade instructors. The Soviet Unionis scheduled to build 10 vocational centers. In
Saudi Arabia, some 
of the most importantprojects to improve educational and vocation-al training have been carried out in conjunc-
tion with the U.S. Department of Commerce,
under the U.S.-Saudi Joint Commission 
onn tCooperatioU. a .- Kuwait has generallyEconomic 

Ihe U.S.-Saudi Joint Commission was initiated in19741 toassist in the internal development of Saudi Arabia through coop-erative programs. Approximately 17 U.S. (Government agen-ties have been involved in the commission. The U.S. ArmyCorps of Engineers has also played an important role in pro-
viding technical services. 

preferred working with specialized outsideconsultants rather than cooperating on a government-to-government basis in technical
training. In prerevolutionary Iran, one of themost important efforts to develop local training programs was conducted by creating linkswith various American universities. More than25 American universities were involved in linkage programs with specific Iranian univer
sities. 

Iraq's efforts to expand vocational and technical institutes have also involved foreign aidand assistance; foreign contracts have alsobeen used to promote training internally. The 
Soviet Union has helped establish engineeringeducation, while Scandinavian countries havebeen involved in setting up technical institutes, and the Japanese and British in othertechnical projects. Recently, for example, Mitsubishi was asked to establish atri i was a d to e technicianaini sra t 

training center and to provide industrial training, particularly in steelmaking and petro
chemical production; the ILO signed a$948,188 contract with the State Organizaton 
for Labor and Training to train people at Waziriya. A British corporation, Tecqipinent Intremath, which has been providing curriculafor technical schools in Iraq for several years,has a $4.7 million contract to construct teaching laboratories and to provide in Great Britain training for technical college students and 
staff. 

Another way in which Middle Eastern gov-Aohrwyi 
hc ideEsengv
 
ernments have sought to increase the level ofskills and the number of skilled workers hasbeen through governmentsponsored trainingg reteonso 
 trailare gbrouhabroad. While little aggregate data are available, growing numbers of Middle Easterners
 are studying abroad, as indicated by data on
foreign students in the United States (see ch. 
13). Inthe 1981-82 school year, there were approximately 
 56,000 Iranian, and at least10 900 Saudi students enrolled in U.S. collegesand universities and specialized training pro" 
grams. Specialized training programs in"
According to the Saudi Ministry of Planning, about 23,000Saudi students attended schools of all kinds in the 1980-81school year. Out of the 211 Saudis who received Ph.D.s abroadduring the 1927-71 period, 97 of them received their degrees 

in the United States. See AI-Farsy, op. cit., p. 164. 



other countries have also been arranged. For 
example, 30 trainees from Petromin, the Petro-
leum and Mineral Organization, recently com-
pleted 2 / years of training in West Germany 
in various technical fields such as industrial 
mechanics, industrial electricity, handling of 
delicate equipment, and welding works. The 
program is sponsored by West Germany's 
Technical Cooperation Development Agency 
and is aimed specifically at training Saudi 
youths in technical subjects associated with 
the petroindustrial and petrochenical fields. 

Present Challenges.- In short, the range of 
policies to train local personnel is extensive 
and varied, including requirements for train-

seiirjeetsing asoiated in g tor tran-
ing associated with specific projects to expan-
sion of general vocational and technical train-
ing at home and abroad. Success has been 
significant, as indicated by the wide range of 
technical institutes established and the grad-
ual movement of indigenous personnel into 
positions of responsibility. Nevertheless, sig-
nificant challenges remain. 

One key question is how to provide incen-
tives to attract indigenous personnel to the 
technical sectors in the first place. Middle 
Eastern governments realize that technical 
training programs can be successful only if the 
local population is willing to participate. As 
discussed in chapter 3, in most of the coun-
tries under review, the indigenous labor force 

is concentrated in the government or service 
sectors of the economy, with relatively small 
proportions entering the scientific and tech-
nical fields. This situation is due mainly to two 
factors: first, a lack of wage and other incen-
tives to enter technical fields; and second, a 
general aversion to many kinds of industrial 
and manual labor. 

In Saudi Arabia, Kuwait, and Egypt, the 
government guarantees employment and a 
minimal wage for every citizen. For Saudis and 
Kuwaitis,-thissalary isquite generous,there-

by providing little incentive to move to tech-
nical fields where the salary difference may be 
marginal. As a result, indigenous populations 
have tended to remain in traditional occupa-
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tions, which are generally viewed as more pres
tigious. Recent articles in the Saudi press, for 
example, have noted the "abundance of grad
uates of the theoretical disciplines and a 
dearth of graduates of the scientific and ap
plied disciplines. '"According to these reports, 
the number of students applying to the scien
tific departments is "very troubling," insofar 
as it is far outpaced by the number of those 
applying to the humanities departments. Sim
ilarly, in Kuwait there is still a decided pref
erence for business and finance, and despite 
the government's training efforts, few Kuwait
is are attracted to technical fields. While the 
government expands support for technical 
schools, most Kuwaiti students continue to 
earn degrees in the liberal arts. In Egypt, 
where a larger pool of technically trained per
sonnel exists, the comparatively rapid rise in 
civil service jobs and wages has been a disin
'entivefor Egyptians to en ,er the technical
 
fields in the private sector."' A large number
of those who have entered the technical fields, 
moreover, have subsequently chosen to work 
elsewhere in the Arab world, where wages are 
higher. 

A second problem is that many students 
who study abroa. may choose not to return 
home. While data on the number of returnees 
are limited, in1977, 1,000 Algerians report
edly were sent abroad to the United States and
 
elsewhere to train in gas and petroleum tech
nology and civil engineering. Although most 
of these trainees were obliged by the Algerian 
Government to return home after their period 
of study, estimates were that the majority 
chose not to. Other countries throughout the 
Middle East, including Syria and Iraq, appar
ently face difficulty in encouraging recent uni

.
 
"See, for example, "Education Policy Criticized for Not Meet

ing Development Needs," translation of article in AI-Yarniaara, 
Oct. 19, 1983, pp. 3-11; translated inJPRS: NearEast, South 
Asia, Dec. 2, 1983, pp. 4.1-58. A recent study conducted by the 
King Sa'ud University that only about one-fourth of the 

graduates from the two universities are from the scientific de
partinents, which comprise 15 colleges (Ibid., p. 46).

"'See Bent llenson and S.Radwan, Employment Opportu
nities, ch. 12, pp. 227-228. See also Waterbury, op. cit., p. 244. 
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versity and technical school graduates to work 
at horne." 

Still another problem relates to the distri-
bution of trained personnel once they have
been graduated. Expanded vocational train-
ing does not necessarily solve labor problems.
A study in Kuwait conducted by the Minis-
try of Social Affairs and Labor in 1974, for ex-ample, found that almost 50 percent ofgraduates of vocational and technical training
would not accept manual work even though
their training was for such positions. In addi-
tion, over 86 percent of graduates who did
work in their fields of specialization required
retraining before they could be employed. In
Egypt, employment and wage policies, which
do not encourage students to enter scientific
and technical fields in the first place, " also pro-vide little incentive to remain in Egypt upon
graduation. A recent survey showed that as 
many as 45 percent of the graduates prefer towork for private firms or overseas than to
work for the government, despite the fact that 
many of them do become civil servants.63 

To combat these problems, a number of pol-icy measures have been discussed or adopted,
but few have been sufficiently wide-ranging
to change the situation rapidly. Suggested
measures in Saudi Arabia to combat low stu-
dent enrollments in the scientific and techni-
cal fields, for example, include limiting enroll-
ment and/or withholding stipends for students
in colleges of literature and administration, ex-
panding stipends for students in the scientific
and technical fields, or changing hiring policies
so that the state would not be obligated to hire

graduates in the nontechnical fields for whom

demand may be minimal.-4 Indeed, especially 


-land,"See Shaw, tobilizinlr lunia Resources, op.cit., pp. 171-172. One source indicates that in 1980,50 percent of Arab doc-torate holders were not living in Arab countries. See Shamoansy
Y. Alessa, the Manrower Probleom in ,uwait(Boston: Kegan 

Paul International, 
 198 1), pp. 74l-75."For example. public sector employment is guaranteed in acertain wage grade for a certain formal level of education irre-spective of specialization. In the public sector, it is thereforenot possible to offer higher pay for specializations in shortsupply, such as certain types of influences, technicians, and pro-fessionals. See Ileason and Radwan, pp. 217-224. 


"Sarah Graham Brown, main author, "Mosaic: Home Grown
Graduates/Part 4," The Middle East, August 1942, p..".Education 1.Policy Criticized... " 
op. cit., pp. 44-58. 

in the Gulf States, significant monetary incen
tives have often been offered to attract and 
keep indigenous personnel in technical fields.In Saudi Arabia, larger scholarships are of
fered for study in the new technological insti
tutes. Students in training programs in the 
new industrial city of Jubail pay no tuition orboarding fees and receive, in addition, freetransport, work clothing, andan allowance ofabout 675 Saudi riyals, or $200 per month. 5 

Similarly, in several countries, greater em
phasis has been placed on job placement pol
cies. In Kuwait, strong links between univer
sities and enterprises have been established 
to facilitate job placement. The Kuwait Uni
versity science faculty has strong, established
links with hospitals, banks, and oil companies,
as well as with KISR, where many graduates
also work. In both Saudi Arabia and Kuwait,
the government is the main employer of na
tionals. In Saudi Arabia, in fact, graduates
work for the government for the same num
ber of years that they studied at the univer
sity or else repay the cost of their education 
(about $20,000).1

Finally, Middle Eastern countries have tried 
to ensure that students who study abroad return home. These efforts have been particu
larly pronounced in Syria and Iraq, which offer both a series of restrictions on studying
and working abroad and incentives to return
home once a course of study has been completed. Iraq, for example, restricts study

abroad for undergraduates and requires that

all physicians and engineers traveling abroad

submit a guarantee to return. Iraqis abroad

with a master's degree or higher are offered
several incentives upon their return, including 

loans to build a home, tax exemptions,transportation costs, travel expenses, andother salary incentives. These policies were apin7. Butinsparently successful in Iraq. of 
But in most of
 

-
""Investing in Youth," Euromoney, October 1982, p. 31. Thisis true in most states on the Arabian peninsula. In Bahrain,a technical graduate is paid BS 350 (close to $1,000 per month),on his first job, whereas liter'ture graduates earn only BS 250.See Sarah Graham Brown, "Mosaic: Home Grown Graduates
 

... ' op. cit., p. 2.
 
"Brown, op. cit.
 
"'Shaw, Mobilizing Human Resources, op. cit., p. 180.
 

http:servants.63


the countries under review, including Iraq, de-
spite the wide-ranging financial and other in-
centives, the preference for nontechnical em-
ployment persists. 

Labor Migration Policies 

Middle Eastern countries have attemp;ed 
to regulate migration, but the issue of labor 
migration is complex, for both the labor-im-
porting and labor-exporting countries. For the 
labor-importers, the tradeoff is between the 
immediate need for foreign expertise and the 
potential negative social or political effects. 
For the exporters, the tradeoff is between the 
"brain drain" and the foreign exchange gained 
from remittances of those working abroad. 

Policies concerning labor migration have 
tended to shift with economic conditions. In 
the early stages of rapid economic develop-
ment, when demand for labor was high, both 
the Saudi and Kuwaiti Governments estab-
lished open migration policies whereby any 
person willing to work in their countries was 
allowed to do so. Especially in thp early 1970's, 
both governments undertook a series of meas-
ures to encourage the in-n-igration of foreign 
workers, both skilled and unskilled. During the 
mid-1970's, for example, entry regulations for 
foreign workers in Saudi Arabia were eased, 
and income tax on foreigners was abolished 
altogether; the only deduction from earnings 
became the 5 percent social welfare tax, or the
"zakat."" In Kuwait, such incentives included 
relatively high wages, rent-free homes, and 
other "perquisites." 

By the late 1970's, however, both countries 
faced growing concern about the political, 
social, and economic effects of such a rapidly 
growing expatriate labor force. Consequently, 
laws and regulations governing the settlement 
and employment of foreigners were tightened. 
While both countries still offer incentives for 
skilled foreign workers, they have more strin-

""See J.G. Kaikati, "Marketing Practices in Iran vis a vis 
Saudi Arabia," lanagement InternationalReview, vol. 19, No. 
4. 1979, p. 37. 
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gently implemented visa and other regulations 
governing foreigners already in thc 2ou-t iy. 9 

Many foreign personnel reportedly have been 
laid off, including a reported 10,000 ARAMCO 
workers, mainly American."' 

Restrictions on foreign workers in the Gulf 

States vary widely. inSaudi Arabia, foreign 
personnel working in the Kingdom are concen
trated in foreign enclaves. Kuwait, on the 
other hand, has encouraged rapid turnover of 
foreign personnel wcrking on large projects. 
In both countries, noncitizens are limited in 
many areas (e.g., landholding, welfare benefits, 
housing), and naturalization and citizenship 
are quite limited. 1 

Other labor-importing countries have also 

established a mixture of incentives and regu
lations for foreign workers. While Iraq has tra
ditionally placed restrictions on immigration 
and employment of foreign workers, the drain 
on manpower resources due to war has forced 
the Iraqi Government to seek expatriate man
agement and operations teams to staff many 
industrial projects and health services.72 Like 
Saudi Arabia and Kuwait, therefore, Iraq has 

"'According to this report, the number of visas issued was 
approximately 772,000, a drop of over 77,000 from the previous year. See 'Kingdom Restricts Foreign Work Force,' The 
Middh, East. vol. 2, No. .1,Mar. 20, 1983, p. 3. 

"'Ihid., p. 3. 
7 1See Shaheen Ayuhi, "Kuwait's Expatriate Labor Force: 

Cause for Concern'?" paper delivered at the Middle East Studies 
Association, Philadelphia, Pa., November 1982. A law passed 
in 196.1 stated that only Kuwaitis are entitled to register in the 
Kuwait Lawyer's Association. See Shamlan Y. Alessa, The 
Manpower Prollem in Kuwait (London: Kegan Paul Interna

tional, 1981), pp. 14-45. 

According to Ayubi, op. cit., Article I of the Citizenship Law 
of 1959, as amended in 1960, 1965, and 1966, states that Ku

waiti nationality is recognized only for people who have been 
resident in Kuwait before 1920; all others are classified as non-
Kuwaiti. Articles 4 and 8 specify that naturalization for non-
Kuwaitis of Arab origin requires a 10-year residency before ap

plying; for those of non-Arab origin, the requirement is 15 years. 
Article -4also, however, places the limit on the number offoreigners who may be natui: ulized in any one year at 50. Ayubi, 
op. cit. See also Jacqueline S. Ismael, Kuwait: Social Change 

in ttis. .)ricalPerspective(Syracuse: Syracuse University Press, 
1982), p. 118. 

".For a discussion of this phenomenon in the health care and 
industrial sectors, see Jonathan Crusoe, 'Foreign Skills Plug 
Iraq's Manpower Drain," Middle East Economic Digest,Jan. 
28, 1983, p. 19. 

http:services.72
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attempted to offer significant monetary incen-
tives-especially to highly skilled manpower
from abroad. In the late 1970's, salary incen-
tives in the Middle East for certain types of
skilled personnel were highest in Iraq and Sau-
di Arabia. (In contracting, for example, a gen-
eral manager in Iraq earned up to $5,614 per
month, as compared to $4,941 in Saudi Arabia,
also the upper limit for a chief consulting engi-
neer there.".)Thus, particularly for skilledmanpower, the labor-importing countries of-
fer financial incentives, while at the same timeoften restricting the integration of foreign na-tionals into local societya 

In contrast, especially for Egypt and Alge-
ria, the key issue is emigration. The case of
Egypt illustrates the dilemma. While the gov-
ernment of Egypt would like to restrict the 
outflow of labor of certain types, particularly 
of Egyptian technicians, labor has also beenone of Egypt's main exports, generating much
needed foreign exchange. So far, the govern-
inent has not imposed rigid restrictions on theemigration of skilled personnel. Egyptian plan-
tiers nevertheless worry that the labor outflow 
may lead to domestic problems, since the ex-ported skills may be in short supply in Egypt 
itself. 

In Algeria, similar policy debates are tak-
ing place. !n Algeria the flow of emigrants has
been almost as large as that from Egypt, but
mainly in the direction of France. During the
latter part of the 1970's to 19 80's, upwards

of 30,000 skilled and unskilled Algerian work-

ers were leaving each year in hopes of finding

employment in France. Although this causes 

concern to Algerian planners, no policy onsuch emigratiorn has been established. 

The implications of the manpower situation

for technology transfer 
are complex. As dis-

cussed in chapter 3, it is expected that the de-

mand for foreign labor in the oil-rich countries 

will be reduced in the near term owing not only
to reduced expenditures on large new projects,
but also to the entry of many of the Gulf 
States into a stage of consolidation following 

'See Jonathan Crusoe, The Cost of Living in the Middle
East," Aiddle ast Economic Digest, Feb. .1, 1983, p. 15. 

the rapid expansion of infrastructure in the 
past decade. But, while the total r imbers of
foreign workers can be expected tu decline, re
quirements for highly skilled foreign manpow
er will certainly remain strong. These factors
will continue to draw manpower from the Mid
die East labor exporting countries, leaving
shortages in certain skilled occupational cat
egories at home. 

Expansion of scientific and technical educa
pic amre elp in towa mgoftepolicies are helping to addressrs some of theseproblems. But questions of gearing supply todemand, especially in the scientific and tech
nical fields, and of regulating migration to 
meet domestic requirements remain major
challenges in all of the countries under review 
and key factors which will continue to affect 
technology transfer. 

TECHNOLOGY TRANSFER 
AND THE FOREIGN 

POLICY CONTEXT
 
Technology transfer choices 
 are often
Te dnby b rad erf o ic y concenshaped by broader foreign policy concerns, 

particularly issues of dependence and vulnerability as reflected in economic interactions,and political alliances and conflicts with other

countries. This section briefly discusses impli
cations for technology transfer of three types

of foreign policy issues: the question of de
pendence on foreign governments or suppliers,

the effect of regional conflicts on economic
 
relations, and regional cooperation in develop
ment and technology transfer efforts.
 

The Question of Dependence 
on Suppliers 

Prior to the 1970's, some Middle Eastern
countries relied on a limited number of foreign
suppliers for imports of technology, producbs,
and food. In many cases, suppliers were cho
sen largely on the basis of historical or colonial 
ties, geographical proximity, and political al
liances. Some countries such as Algeria and 
Iraq traded heavily with the Communist bloc.Others, such as Saudi Arabia and Iran, reliedmuch more on the West. 
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The past decade, however, has seen a There is little agreement whether diversifica
marked reappraisal of supplier relationships tion of suppliers is a conscious political strat
in all of the countries under review, and all egy or simply the result of changes in the eco
have begun to diversify their reliance on for- nomic marketplace. Undoubtedly, elements of 
eign suppliers. As analyzed in chapter 3, trad- both play a role. Some countries, such as Saudi 
ing patterns have become increasingly com- Arabia and Iran, have stressed economic fac
plex, and many countries which traditionally tors in these decisions-i.e., the desire to ob
traded extensively with Soviet bloc countries tain the best technology on the most favorable 
are now relying on Western suppliers. Egypt, terms. In others, such as Iraq, the emphasis 
prerevolutionary Iran, and Iraq have made a has been on avoiding political dependence. 
marked shift from trade dominated by East- Saddam Hussein, for example, has noted the 
ern bloc nations, led by the Soviet Union, to "political essence" of technology transfer and 
trade dominated by the Western industrialized has expressed wariness over the potential loss 
nations led by the United States and West of freedom of action that could come with 
Germany. Prior to the revolution, Iran shifted heavy dependence on one supplier for technol
its imports from the Soli/et Union and Great ogy transfer. Iraq's leader has stated, 
Britain to the United States, France, and Soviet technology is communist. American 
Great Britain, with Japan becoming a more technology is American, bourgeois and capi
important supplier in 1975. For Iraq, the So- talist. French technology is French, bour
viet bloc was the major source of technology geois and capitalist... Even when these 
until the mid-1970's; beginning in about 1974, states export their technology abroad, they 
however, Iraq shifted to a variety of sources, are acting from political motives, as well as 
mainly ,Japan, West Germany, Great Britain, others, including transferring their political 
Italy, and the United States. Similarly, Alge- and social character to the societies to which 
ria has recently shown a preference for con- they are exporting." 
tracts awarded to EEC countries. Algeria's former President Boumedienne 

At the same time, there is some evidence emphasized in the 1970's the importance of 

that traditionally Western-oriented countries economic independence for a country's devel

may now consider the Soviet bloc nations as opment. Diversification of trading partners 

potential suppliers, albeit in a still limited way, and control over the domestic economy were 
and that they have attempted to diversify important themes, as well as Algeria's empha-

Western suppliers. Saudi Arabia has pursued sis on a new world economic order based on 

policies that leave the close Saudi-American equality among developing and developed 

alliance intact but that aim to develop a de- countries.76 While it is unclear that these con

gree of independence from American influence cerns alone would stimulate a conscious diver
sification of suppliers, they certainly play athrough diversification among Western sup-

pliers. Consequently, the market share of the role in choices of suppliers. Thus, shifts in 

United States in Saudi Arabia has declined, choice of suppliers can reflect alignments with 

Similarly, Egypt since the Camp David Ac- the superpowers and other political concerns, 

cords and the expansion of U.S. economic as well as a pragmatic choice based on tech

assistance has relied increasingly on the nolog' quality. 
United States as a major supplier. Neverthe- In some instances, diversification of suppli
less, if Egypt is fully reintegrated into the ers can lead to more economically advantage-
Arab world, diversification of suppliers could ous deals for reLipients, or possibly expanded 
occur.74  political influence over the supplier (see ch. 10). 

"'Amir Iskander, Saddam Hussein:The Fighter,The Thinker 
and The Man (Paris: Hachette R~alit~s, 1980), p. 371. 

"in January 1984, Egypt was readmitted to the Organiza- 'l-larold Nelson (ed.), Area Handbook forAlgeria (Washing
tion of the Islamic Conference. ton, D.C.: American University, 1979), p. 239. 

http:occur.74
http:countries.76


464 & Technology Transfer to the Middle East 

Certainly Middle Eastern countries have had
the opportunity to be more selective in tech-
nology acquisition, based on their wealth and 
on the West's reliance on Middle Eastern oil.All of them have gained in capability to set 
the terms of technology transfer and to choose
their suppliers. On the other hand, deliberatediversification of suppliers can also lead toproblems in the integration and management 
of technologies from various suppliers. Re-gardless of the rationale, the trend toward in-creasing diversification has certainly stimu-lated competition a suppliers.scng 

Regional Conflict 
Perhaps the most salient example of the di-

rect effect of regional conflict on policies affect-
ing civilian technology transfer stems from the
major political conflict thein region-the
Arab-Israeli dispute. The effects lie in two
main areas: in the desire of Arab countries to 
catch up with Israel's scientific and technolog-
ical leadership, and in their desire to affect thepolitical stance of supplier countries throughsuch mechanisms as the boycott of foreign 
fsh orcoanims adingboyct osrein
firms or companies trading with Israel. 

The stringency with which Middle Eastern 
countries have enforced the boycott has, how-ever, varied. Saudi Arabia and Kuwait, for ex-
ample, have been among the more stringent
adherents. While the Saudis have shown flex-

ibility in attempting to use language accept-

able to the United States and consistent with

the boycott, enforcement might be stronger

in the future, owing to the use of a new com-

puterized boycott list and the desire of some

middle-level Saudis to tighten up enforcement. 

The boycott has often been laxly enforcedby other countries inthe region when itcon-


flicts with other important policy goals. Iraq,
for example, has traditionally enforced the
boycott rather stringently in a way that re-
duced contract awards to American corpora-
tions. However, since the late 1970's and then
the outbreak of war with Iran, Iraq has exhib-
ited increasing flexibility in enforcement, and 
apparently has often invoked the "national in-
terest" exemption to the Arab League's boy-

cott rules. This has allowed both the Iraqis
and foreign companies to sometimes disregard
the certification procedure which requires for
ein firms to guarwitee that goods did not
originate in Israel, South Africa, Hongor 

Kong.
 

It is often difficult to measure the exact relationship of foreign policy to technology trans
fer. To cite one example, British Prime Minister Margaret Thatcher prohibited meetingsbetween her government and a high-level ArabLeague delegation that included a representative of the Palestine Liberation Organization 
(PLO) in December 1982. Subsequently, Saudiofficials hinted that the dispute might jeopardize the $8 billion yearly trade between the 
two countries.77 Although it is unclear to what 
extent this incident actually hurt British trade
with Riyadh, threats of trade retaliation can
nevertheless be easily invoked by both recip
ients and suppliers and often substitute for se
rious actions. 

Regional conflict has also had an impact notonly on supplier choices, but also, of course, 
on interactions among countries in the region." Among the more salient examples of 
this are the isolation of Egypt in the Arab 
world, and the effects of Khomeini's revolu
tion on the policies of other Middle Eastern
 
states. In the case of the former, for example,

the linkage between foreign policy concerns

and technology transfer was dramatically

clear. President Sadat initiated the infitah, or

liberalization policy, in 1973 to promote polit
ical and economic cooperation with the West,

especially the United States. Later, after

Camp David, Arab trade with and capital
 
flows to Egypt fell dramatically. Today, Egyptian trade and foreign relations are improving 
with the rest of the Arab world,with prospects

for increased capital flows to Egypt and joint
projects. Trends in technology trade thus have
clearly reflected Egypt's political stance.

The revolution in Iran also had a significant
effect on technology transfer to that country; 

"R. W. Apple, "Saudis Retaliate for Britain's Stand on PLO,'New York Times, Jan. 5, 1983, p. A8.'Algerian handbook, op. cit. 

http:countries.77


trade declined, and imports from the United 
aStates in particular became reduced to 

trickle. Furthermore, the revolution in Iran 
caused other countries in the region to re-
examine their own development policies and 
raised concerns about the potential adverse po-

litical effects of rapid economic development. 

Finally, as discussed in chapter 3, regional 
conflicts have also greatly expanded imports 
of military technology and equipment. Iraq's
purchase of five superEtendard s 

from France, or Saudi Arabia's purchase of 
AWACs from the United States, have been 
prominent examples. Many Middle Eastern 
countries, Israel included, devote a very high 
proportion of gover-nment expenditures to de-fense.79, 

Regional Cooperation 

Despite protracted regional conflict, the 
Middle Eastern countries have increased ef-
forts to promote regional cooperation in indus
trial development and technology transfer ef-
forts. Especially in light of the vast differences 
in resources which exist among the MiddleEastern countries, efforts have been made to 
share these r ieso in order to promote more 

effective regionwide development. An obvious 
example of regional cooperation is the aid pro-
vided by the capital-rich Arab nations to other 
Islamic nations. Kuwait was the first Arab 
state to establish a massive assistance pro-
gram for poorer Arab nations and other Third 
World countries. Other Gulf States hav. fol-
lowed suit, and aid and loans from the capital-
rich Middle Eastern countries to those lesser 
developed occurs on a large scale. As table 98 
illustrates, aid from OPEC countries has re-
mained formidable. About 70 percent of Ku-

"Between 1975-81, for example, Saudi Arabia's defense ex-
penditures rose sharply, with per capita defense spending esti-
mated at about $1,700 in 1979. See U.S. Arms Control and 
)isarmament Agency, World Militart-ExpendituresandArms 

Transfers,1971-1980, March 1983, pp. 53 and 65. Between 1977-
80, about 40 percent of total arms exports worldwide went to 
the Middle East and North Africa. Se Patrick Cockburn, "Mid-
east Military Imports Weather Fall in Oil Price," Financial 
Times. May 9, 1983, p. 5; and Saad Eddin Ibrahim, "Oil, Migra-
tion and the New Arab Social Order," in Rich and Poor States 
in the Middle East, Malcolm If. Kerr and El Sayed Yassin (eds.) 
(Boulder, Colo.: Westview Press, 1982), p. 55. 
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Table 98.-OPEC Aid in Comparative Perspective 
(net ODAa Disbursements) 

jDAC countries include most OECD nations 

OPEC DAC b CMEAc 
$ billion: 

1970 ..................... 0.4 6.9 1.0 
1980 ..................... 9.1 27.3 2.2 

Percent of GNP: 
1970 ..................... 1.18 0.34 0.14 
1980 ..................... 1.70 0.38 0.14 

Percent of total ODA: 
1970 ..................... 5 83 12 

1980...................23 
aODA isofficial development assistance 

71 6 

CCMEAcountriesincludetheUSSR BulgariaCzechosavakiaGDRHungary, 
Poland, and Romania. 

SOURCE Organization for Economic Cooperation and Development, Aid From 
OPEC Countries (Paris OECD, 1983), p.14. 

wat's assistance has been provided to Arab 
countries. "0 OPEC countries provided over $63cutis PCcunre rvddoe 6 
billion in concessional assistance between 1973 

and 1982, most of it in the form of general sup
port assistance offered without conditions, but 
in recent years levels of assistance have de

' clined." 

A similar example of efforts for moreregion
al cooperation i found in "trilateral ventures," 
which bring together Arab capital, Westerntechnology, and Egyptian manpower. This 
concept has been discussed in the context of 

the Euro-Arab Dialogue, as reviewed in chap
te 12 itcleences hv reseted ob
stacles to implementation of "trilateral yen
tures," particularly in. Egypt. 

A number of organizations have been estab
lished for regional cooperation in economic de
velopment, technology transfer, and other 
areas. They include the Gulf Cooperation 
Council, the Arab Fund for Social and Eco
nomic Development, the Kuwait Fud", and 
the Gulf Organization for Industrial 2'onsul
tancy (GOIC). 

'"It. El Mallakh, Absorptive Capacityof Kuwait (Lexington, 
Mass.: Lexington Books, 1981), p. 182. 

"Financial assistance from Arab development funds 
reportedly fell to $1.1 billion in the first half of 1983, a 20-percent 
drop compared to the second half of 1982. However, the pro
portion of funds going to Arab countries grew from 34 percent 
of the total in the second half of 1982, to almost one-half (48 
percent) of the total in the first half of 1983. See David Hawley, 
",'r'ib Aid Commitments Fall Sharply in 1983," Middle East 
E(,)nomic Digest, Nov. 18, 1983. See also Larry G. Nowels, 
"OPEC Aid to the Third World," CongressionalResearch Serv
ice Review, vol. 5, No. 3, March 1984. 

http:fense.79
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The Gulf Cooperation Council (GCC), sinceits creation in the early 1980's, has rapidly ex-panded economic cooperation in investment,
customs, tariff, and in other areas among its
six member states: Saudi Arabia, Kuwait,
Bahrain, Oman, Qatar, and the UAE. Joint
economic projects formulated in the June 1981
Unified Economic Agreement include remov-ing trade barriers, establishing joint stock
companies, lifting currency restrictions, and
unifying industrial laws and banking and in-vestment procedures. Today, another GCC ini-tiative is to try to coordinate new business 
activities by Gulf nations. A technology trans-
fer committee was set up in the GCC, whichis now also considering a proposal for a "Gulf
Center," which would promote technology
transfer and technical development. Recently,
the GCC established the Gulf Investment Co.
(GIC) to act as an investment vehicle, and it 
is now also attempting to form a common mar-ket which its members hope will be operational
by the end of the decade. .1 

The Gulf Organization for Industrial Con-
sulting (GOIC) is a regional organization de-voted specifically to technology transfer in the
industrial sector. Member countries of GOIC
have already undertaken a number of projects,
such as a fiberglass plant in Saudi Arabia, a
steel mill in Bahrain, and have planned alu-
minum and petrochemical facilities. A feasi-
bility study was initiated for a large petro-
chemical complex (see ch. 5). Most of the
projects are now in - feasibility study stage. 

The Arab Fund for Social and Economic De-velopment (AFSEE) is one of the most impres-

sive of the regiona! organizations involved intechnology transfer-although it considers

technology transfer only one of a number of
criteria in evaluating projects for selection. Es-


tablishment of a "Technology University" in
the Arab world has also been discussed. In 

contrast to AFSED, the Kuwait Fund is pri-
marily a financing organ, rarely involved in 
evaluating the projects it funds." 

"'See, for example, GCC Summit: Preview I: l:Towards a TrueUnification," Arab Bankingand Finance,No.8 , October 1983,p. ,19; reprinted in "Obstacles Facing Economic Integration in 
Gulf Discussed, JPlS Near East,South AsiNerps. , Dec. 21,1983, othAiave.21.98, 
pp. 7-8."Soliman Demir, Arab Development Funds in the MiddleEast (New York: Pergamon Press. 1978). 

Efforts have also been made to pool or jointly develop manpower resources. The Kuwait
Institute for Scientific Research (KISR), forexample, has advocated improving knowledge
about technology on a regional level so thatArab countries can make better choices and
rely more on their own consultants in technol
ogy transfer decisions. Kuwait's Social AffairsAssistant Undersecretary, Abdullah Ghalum
Husayn, has proposed an Arab employment
fund, stating that such a joint venture would
lead to the promotion of national manpower
resources, particularly in heavily populated 
regions. 

Many efforts at regional cooperation have
been promoted by countries emphasizing their 
common Islamic heritage. The Islamic Devel
opment Bank, for example, channels funds to
development projects Islamicin nations
worldwide. The bank's first project was ap
proved for funding in 1976, and it now has 170
projects, 27 of which involve "technical assistance," although most of this has gone to feasibility studies. Some observers see the bank 
as a marriage of Islamic principles and mod
ern financing; interest is not charged, but
members nonetheless earn a profit. Between
1972 and 1982, the bank provided funding valued at $3 billion; about two-thirds of that went
for foreign trade financing for LDCs and about
one-third for project financing. Project financ
ing covers a broad range: loans, equity partici
pation, leasing of equipment, profit-sharing,
and technical assistance. The bank has fi
nanced a few projects solely; typically it teamsup with other multinational development orga
nizations or uses other Arab funds for project
 
support. Increasingly, bank projects involve

leasing of equipment and technical assistance.
While bank officials tend to emphasize the im
portance of technology transfer, only about 25
 
percent of the projects are said 
to focus on
technology transfer, largely because many of

the projects are in nations that cannot yet ab
sorb advanced technologies.
 

The Islamic Foundation for Science andTechnology is being established as an outgrowth of the Organization of Islamic Coun
tries. The foundation, presently being set up
by Ali Kettani, has a governing board comprising the Secretary General of the Organiza

http:ve.21.98


tion of Islamic Conference (OIC), Kettani, and 
14 scientists nominated by Foreign Ministers 
of various OIC states. The goals of the foun-
dation are to bring together researchers 
throughout the Islamic world in order to avoid 
duplication of effort and to pool common re-
sources. Among current projects are the es-
tablishment of a computer network that would 
allow scientists and technical personnel to 
have online access to technical information in 

EnglshArabc,nd renc, ad th prmo-English, Arabic, and French, and the promo-
tion of advice and consultancy within the foun-

dation. Other plans call for the establishment 
of a common research framework for member 

facilitiesnations, with shared laboratories and 

Kettani's vision is fundamentally Islamic, 
and is based on a belief that the weakness of 
science and technology in the Islamic Middle 
East is a problem the Islamic countries them-
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selves must overcome. In his view, Western 
organizations can play a role in this n" c
ess-but the problem and that role must be 
defined by the Islamic countries themselves. 
Since the foundation is only in its infancy, it 
is impossible at this stage to anticipate how 
quickly the vision will be fully implemented. 

To generalize, efforts have been made to pro
o general efort have ae o pro

mote regional cooperation in the area of tech
nology transfer, but results remain limited.This is due partly, of course, to the continued
voaityndsfigalaceinheMde 
volatility and shifting alliances in the Middle 
Eastern region itself, which add additional in

centives for most countries to focus on nation
al development first. Regional cooperation isnonetheless an attractive concept for policy

makers in the region, and actions of the Gulf 
Cooperation Council and other groups suggest 
that there could be significant movement 
toward cooperation in certain areas. 

CONCLUSION
 
Two overriding policy challenges related to 

technology transfer face planners throughout 
the Islamic Middle East: the challenge of 
using social, political, and economic resources 
effectively to promote economic, and especial-
ly industrial, development; and the challenge 
of doing so without unduly increasing depend-
ence on foreign governments or suppliers. To 
meet these challenges, policymakers in the 
Middle East continue to debate about the pace 
and type of development strategy and of tech-
nology transfer, and the institutions most ef-
fective for meeting these ends. The second
challenge is reflected in policies to regulate
forleg isvolee in techolieoy tre e
foreign involvement in technology transfer, 
both directly-through specific restrictions on 
the terms of technology transfer, manpower, 
and foreign investment-and indirectly, 
through general efforts to diversify suppliers. 

All of these issues are complex, and the ap-
proaches to solutior., have varied. Some Mid-
dle Eastern countries such as Saudi Arabia 
and Kuwait cc,,cinue to emphasize the trans-
fer of capi'.J-intensive technologies into 

market-oriented economies. Others, such as 
Algeria, may be shifting to less heavily capital
intensive technologies, while remaining Social
ist. Some countries, such as Iraq, have made 
extensive efforts to limit foreign involvement. 
Others, such as Egypt and Saudi Arabia, have 
encouraged foreign involvement, but with sig
nificant regulation. As a number of economic 
and social indicators of development show, 
moreover, all of these countries have achieved 
a measure of success in economic development 
during the past decade. 

Despite these successes, however, barely
Dsieteescess oeebrl 

more than one or two decades have elapsed inmost of the countries since development ef
forts were begun in earnest, and significant 
challenges remain. For the labor-short coun
tries such as Saudi Arabia and Kuwait, man
power policies remain among the most criti

cal policy areas, as these countries continue 
to attempt to train indigenous workers in tech
nical skills and scientific and engineering pro
fessions. In these countries, the manpower 
problem may be said to have been temporarily 
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solved by policies of importing laborers and
limiting and circumscribing their activities,
while simultaneously encouraging the contin-
ued training of indigenous personnel in tech-
nical skills. But incentives for indigenous pop-
ulations to enter technical occupations are still
limited, and this remains a decided constraint 
on the successful implementation of policies 
to develop indigenous capabilities, 

For those countries with more varied re-
sources but limited financial reserves, such as
Egypt and Algeria, issues of administrative 
reform, as well as financing, remain para-
mount. Among countries in the Islamic Mid-
dle East, Egypt presently has a rich human 
resource base, but its administrative and po-
litical context often produces inefficiency. The 
key challenge for Egypt remains in fully uti-
lizing its human resources in light of political
and administrative problems which act as con-
straints. Rapid reform may stimulate politi-
cal opposition, but inaction may also produce
negative consequences for the leadership. A
key challenge for Egypt is to weave a delicate
path between these two courses. For Algeria 
as well, issues of administration remain a crit-
ical policy area, as does the need to reverse the
"brain drain" of skilled personnel. Policies to
deal directly with these issues are only begin-
ning to be formulated, 

Both Iraq and Iran had a relatively well de-

veloped infrastructura) and industrial 
 base
before the outbreak of war between them. A

key issue for both, therefore, is to compensate

for the diminution of resources-financial,
human, and otherwise-from the continuation 
of the war effort. New resource demands may
lead to substantial differences in the way tech-
nology transfer may be conducted. In Iraq,
capital constraints on financing of technology
transfer may become serious problems for the
ruling regime. But for both countries, technol-
ogy transfer policies depend on the course of
the war. Today, the Islamic Iranian regime re-
mains outwardly hostile toward Western tech-

nology. But increasing overtures to the West
and the restarting of several projects begun
before the revolution suggest prospects for
Iranian reintegration into global trade. 

For the Islamic Middle East as a whole, re
gional cooperation in technology transfer and
industrialization continues to be emphasized.
Indeed, economic integration would benefit 
most Middle Eastern countries, given the 
large resource imbalances among them. The
persistence of regional conflict, however, re
mains a serious impediment to these efforts.
The challenge for all Middle Eastern countries 
is to create the conditions for greater cooper
ation in the midst of conflict and to accommo
date far-reaching economic and technological
changes while keeping the essential core of 
Islamic tradition vital and relevant. 

In short, technology transfer policies are in
practice geared to the requirements of specific
projects and sector development programs, de
spite efforts to establish a comprehensive
framework. No nation can afford to purchase
all available technologies, and the capacity to
absorb advanced technologies is limited by a
number of factors, especially shortages of tech
nical manpower. Thus, Middle Eastern coun
tries continue to be faced with tradeoffs in
selecting technology purchases and suppliers,
in formulating development strategies and 
goals, and in developing an indigenous capa
bility to operate and maintain technology ef
fectively while simultaneously seeking inde
pendence from 
 foreign influence. The
challenges facing all of the Islamic develop
ing countries in the Middle East, therefore, re
main formidable, and a large role for foreign
assistance will be required for d:velopment
aims to be attained. Foreign suppliers, for
their part, must be sensitive to the demand
of recipient countries to sustain their own in
dependence and sovereignty over development
and technological decisions and to the econom
ic and political effects of these choices in the 
Middle East as a whole. 



Table 11A-1.-Summary Recommendations of Major Policy Studies on Science and Technology in Egypt, 1972-80 

Study title 	 Date Sponsoring agency/organization Major observations/recommendations 
Arab Republic of Egypt: Current 1972 UNESCO 1. There is a lack of integrated science/technology (S/T) policy

Problems in Science and Technology at decisionmaking and executive levels 
(22 pp.) 2. Recommend formation of inter-ministerial committee -:or 

research and development with power to examine and 
approve all Government of Egypt (GOE)plans and budgets 

3. 	Must solve problems of formul-'ing a strategy for including 
the preparation of nationwide inventory of S'T resources 

4. 	There is a lack of updated SfT information especially
modern books and journals. 30E must finance and 
encourage professional travel 

Arab Republic of Egypt: Science 1974 UNESCO 1. Links between four major levels (researchers. users,
Policy-Making (22 pp.) executive. ministerial) of S/T policy formulation need to be 

strengthened. Create joint inter-ministerial committee for 
science planning

2. 	The proposed committee would formulate long-range (20
years) role of S/T in Egypt

3. 	The autonomy of the Academy of Scientific Research and 
Technology (ASRT)a should be preserved with strong 
ministerial support. The ASRT should organize a special unit 
on science policy

4. 	Establish a National Center for Information on Research 
Potential and Performance to generate data for planning and 
budgeting and evaluation of research activities

5. 	Revise present system of employing research workers to 
provide greater incentives 

Science and Technology Policy, 1975 ASRT 1. Egypt lacks a formally enunciated science policy although
Research Management and Planning National Academy of Science (U.S.) there appears to be an implicit policy
in the Arab Republic of National Science Foundation (U.S.) 2. The ASRT has an important coordinating and guiding role. It 
Egypt (symposium) National Research Council (U.S.) manages a sizable research effort that requires considerable 

restructuring and redirection 
3. 	R&D groups in Egypt must be effectively involved in the 

process of technology transfer 
4. 	 Effective intraorganizational linkages and communication 

are lacking 0 
5. 	 Training programs should be developed to improve the I 

management of R&D programs i 
6. 	 Research staff should have appropriate financial incentives 
7. Improved equipment, libraries, and support facilities are 

necessary for high-quality research effort 
8. A national science plan, including specific objectives for 

applied research, should be formulated in conjunction with 
a clear and concise national economic and social 
development plan

9. 	 Effective technology transfer at minimum cost requires 0
F'" 

revision of national legislation 
C'.
 



Table 11A-1.-Summary Recommendations of Major Policy Studies on Science and Technology in Egypt, 1972-80 (continued) 

Study title 

National Science and Technology Date Sponsoring agencylorganization


Policy in Egypt (60 pp.) 1975 	 UNESCO Major observations/recommendations

Arab League, Cultural and Scientific 1. There is no comprehensive national science and technology
plan or consensus as 	 0to national problems and priorities.Organization The ASRT has an important role in facilitating articulation of 

these
2. 	 It is difficult to get scientific personnel to commit togroup/national research objectives if these are notconsistent with their individual research interestsEgyptian Development and the 
3. The scientific community is isolated from potential o users of1976 USAIDPotential Role of Science and 	 technology

Technology (268 pp.) 	 (University of North Carolina was 
1. There is insufficient interaction between researchers C 

end-users of research findingsthe prime contractor) 2. Development planning by government agencies, techiology CD
planning by public sector enterprises, and science planning
by the ASRT and its related council is toocompartmentalized. There is no communication betweenthese respective planning units, between planners andproject managers, and between planners, managers, and
end-users

3. ASRT effectiveness must be improved to give 	it a strongerA National Strategy of Scientific 1977 ASRT
AR atray o1. coordinative hand

Solution tosuccess technology problems must be found with
emphasis on resolving those where the expect.tion ofis high 

2. 	Any national scientific research plan must focusconcepts and on
issues of strategy in: the transtei andadaptation of technology: food security; natural resources;housing; health; ener; scientific and technological

linkages; and the Open Door policy 

information; management development; communicatio.% 
TrnferhnoloDevelop t 	of 19 	0 U1. import of technologies in its official policies 

2. 	 Only recently (circa 1978) has Egypt paid attention to the
There needs to be an explicit policy for dealing with foreign
technology

3. 	 There are a number of critical gaps in the present GOEarrangement regarding technology transfer anddevelopment, both at the policy level and in the 
4. 	

coordination of the various institutions involvedA National Center fotthe Transfer and Development of
 
This organization, formed in 1971. 

Technology should be established and affiliated with the
replaced the Ministry of Scientific Research as 	 ASRTNOTE: The Near East Bureau 	 the unit responsible for S/T planning andof AID was conducting an 	 coordination.assessment of S/T programs in 1984.SOURCE: Compiled for the Office of Technology Assessment. 
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CHAPTER 12 

Policies of Other Supplier Countries
 

INTRODUCTION 
The governments of other supplier nations 


have developed different approaches to tech-

nology trade and transfer, but their policies 

have been generally viewed by U.S. observers 

as comparatively supportive of technology ex-

ports by domestic firms. The policies of other 

supplier governments are important, because 

debates about U.S. policies often center on 

questions of what other governments do, and 

how important their policies are in affecting 

the pattern of technology trade. 


The purpose of this chapter is to analyze 
variation in the policies of both Western and 
Soviet bloc nations, and to evaluate the sig-
nificance of those policies for technology trade 
with the Middle East. First, as background to 
the treatment of specific policies, patterns of 
economic interaction between various suppli-
ers and Middle East nations during the past 
decade are examined, and explanations for ob-
served patterns considered. Government pol-
icies affecting techinology transfer to the Mid-
dle East (includir.- f-reign, commercial anddevelopment assistance policies) are then dis-
cussed and variation assessed. Finally the 
chapter evaluates the effects of these policies 
on the extent and nature of technology trade 
withe xthe t d nat. Ti anly prdewith th e M iddle Ea s t. Th is an a ly sis prov ideswia foundation for assessment of U.S. policies
in chapter 13. 

The chapter deals with two sets of supplier 
nations: West European and Asian supplier 
countries in Part I and Soviet bloc supplier 
countries in Part II. In addition to the United 
States, the most important nations supplying 
advanced civilian technologies to the Middle 
East are advanced industrial nations in West-
ern Europe and Japan. Developing nations 
such as South Korea have expanded their role 
in Middle East markets, primarily in labor-
intensive construction projects. Firms from 

Western Europe and Japan can, in most cases, 
supply advanced civilian technology compara
ble to that of the United States. In Great Brit
ain and France governments have been notice
ably involved in Middle East politics and 
diplomacy, but in all of these industrial coun
tries public and private sectors have cooper
ated through a broad range of institutions to 
promote technology trade and transfer. 

While in no case are foreign policy positions 
simply deri-ative of economic and energy in

terests in the Middle East, many supplier 
countries have formulated foreign policy by 
emphasizing economic interests, and some 
have concluded that enhancing their economic 
welfare may bring political benefits as well. 
Taking different approaches, most have devel
oped policies more favorable to technology 
trade with the Middle East than those of the 
United States, as outlined in chapter 13. 

The Soviet Bloc countries, in contast, con
dut co vely smal amonts,, con

ct comparatively small amounts of commercial technology trade with the Middle East and 
therefore do not figure as prominently as com
petitors in the sectors examined by O'A. For 
the Soviet Union, military assistance has been 
the most important channel for interactionsh M d l E a t n i o s b u i t e st n e xwith Middle East nations, but interest in ex
panding commercial trade has grown in recentyears. Some East European countries have 
been more active in civilian trade than has the 
Soviet Union, but they still provide only a 
comparatively small share of total exports to 
the region and their sales have been concen
trated in a few sectors such as heavy machin
ery. Despite the comparatively small role that 
Soviet bloc nations play in commercial tech
nology trade with the Middle East, the region 
has been important to them as a focus of mil
itary assistance and their largest noncom
munist developing-country export market. 
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The analysis that follows concludes that 
governments play an important role in setting
the context for technology trade through de-
velopment of overall foreign policies toward 
the region. The contex. for economic interac-
tion is thus set by political and historical fac-
tors. French exports flow primarily to Egypt
and Algeria (the latter a former colony), while
British exports go to the Gulf States, includ-
ing the United Arab Emirates (UAE), Qatar 
and Oman (an area under British rule in yearspast). Japan's technology trade relationship 
is less concentrated, a trend reflecting the fact
that Japan is a relative newcomer to the re-gion. Soviet bloc trade is most notable withIraq, Iran, Syria, and Algeria. Former colonial 
tIra, Ira ria, requirermts, and politicalties, oil import iertant ato iical
alliances have been important factors influenc-
ing the volume and nature of technology trade 
between the various supplier and recipient 

Generally speaking, those countries playing
central political and diplomatic roles in the
Middle East (Great Britain and the Soviet Un-
ion) have placed less stress on commermial pro-

motion of technology trade than countries 
such as Japan, West Germany, Hungary and
Romania which have not taken such leading
roles. Only France has attempted to combine 
a high-profile political role with government
led trade promotion. This analysis indicates
that the Western countries eschewing leading
political roles have in some cases been able to
establish extensive trading relations with a po
litically diverse group of Middle Eastern 
countries. 

Foreign policies set the context for technol
o r e ,po l of the Wete r t echnoa 

ogy trade, but all of the Western nations have 
a wide range of specific policies designedpromote technology trade by putting huyersto 
and sellers in contact, by financing exports,through development assistance and some
multinational efforts such as the Euro-Arab 
dialog. These specific policies and programs
support expansion of technology trade but cer
tainly do not determine its nature or volume.It is quite striking, however, that in Western 
Europe and Japan government and business 
commonly end up on the same side, promoting
technology trade. 

I: WEST EUROPEAN AND ASIAN 
SUPPLIER COUNTRIES 

During the last decade economic involve-
ment of West European and Asian countries 
in the Middle East has incrased rapidly. By 
the end of the decade, the area had become akey trading region for them. This growing eco-
nomic interaction is illustrated by the fact that
the Middle East replaced the United States 
as the largest market for exports from the Eu-
ropean Community (EC). In 1980, Japan be-
came the suppiei, country with the largest vol-
ume of exports to the Middle East. Newly
industrializing nations such as South Korea,
which are heavily dependent on petroleum im-
ports from the region, have also rapidly ex-
panded exports in less advanced technology 

products and services to the Middle East. In
1981, more than 15 percent of South Korea's 
exports went 'o the Middle East. 

These countries were stimulated to increase 
such trade in order to cover their rising energy
imports from the Middle East. Generally
speaking, despite the fact that they have at
tempted to reduce their dependence on oil im
ported from the Middle East, they all remain
heavily dependent on those hydrocarbon im
potts. The Middle East is Japan's energy life
line-more than 64 percent of Japan's crude
oil and refined product imports came from the
region in 1982. Similarly, the Western Europe 



imported more than 60 percent of its oil and 
refined products from the Middle East in the 
same year. Middle East demand for technolo-
gy trade and transfer grew along with the en-
ergy requirements of the Western supplier 
nations. 

TRENDS IN ECONOMIC 

INTERACTION 


Table 99 shows that the Middle East mar

ket has become increasingly important for 
Western supplier nations, in terms of both ex-
ports and imports. Imports of these nations 
from the Middle East are ov-orwhelmingly o',-
related. Some such as Japan, have had a con-
tinuing baaricL of payments deficit with the 
Middle East, due to large oil and gas imports 
which have far oUtstripped rising exr-i ts. 
Were it net ior Japan's extreme depew; .ci 
on Middle East oil, the country's overall trade 
balance throughout the world would have been 
approximateiy three times as favorable as it 
was in 1983. 

Another factor which distinguishes the eco-
nomic interaction of the supplier countries one 
from another is the extent of their arms salesin the region. Japan is unique among these 
sinterecountries in its policy of not selling
supplier Gesman itspot officiall 
arms. West Germany has not officially em-
braced arms sales in its interactions with the 
region, but does export armaments to coun-
tries in the Middle East. France ranks a dis-
tant third to the U.S.S.R. and the United 
States in arms sales to the region. The United 

Table 99.-Exports and Imports to Middle East as a
Percentage ol Total Exports and Imports for 

Western Nations. 1973 and 1981 
EI 

Exports Imports 

1973 1981 1973 1981 

Japan ................... 4 11 12 30 

France .................. 5 9 9 17 

West Germany ........... 3 8 6 9 

Italy .................... 5 17 12 22 

United Kingdom .......... 4 9 7 7 
United States ............ 3 8 2 6 
NOTE: Middle East includes Saudi Arabia, Iran, Algeria, Egypt, Iraq, Kuwait, Libya, 

(JAE, Syria, Lcbanon. Jordan Qatar, Oman, North Yemen, South Yemen. 
SOUHCES: United Nations, Trade With Industrial Countries; International 

Monetary Fund, Direction of Trade Yearbook. 
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Kingdom ranks a close fourth.' Among the 
non-U.S. Western suppliers, France haS capi
talized on arms sales to tha Middle East. 
French exports of arms to the Middle East 
quadrupled between 1974 and 1980, and of 
$4.8 billion in French military sales worldwide 
in 1981, 72 percent went there. Therefore, for 
France and to a lesser extent the United K'ng
dom, arms sales in the Middle East are a sig
nificant part of their economic interactions 
with the region. 

Japanese economic interaction is further 
marked by large plant exports, averaging
around $3 billion annually to the Middle East 
in recent years.' This represents roughly one
quarter to one-third of Japan's total plant ex
ports worldwide in recent years. Japan also ex
ports large volumes of chemical and heavy in
dustrial products. Up until the oil crisis of 
1973-74, Japan's direct investment in the Mid
dle East was severely limited. By 1981 the 
total proportion of cumulative Japanese in
vestment in the region, much of it in resource
related investments such as petrochemical 
operations, had risen to 6.2 percent of total 
foreign investments.' Such investments, how
ever, are minuscule in comparison to the total
volume of Japanese exports to the MiddleEast-$170 million compared with $14 billion 
pranmi eetyas
per annum in recent yea's. 

In Japan's approach to Middle East mar
kets, the major trading companies have fig
ured prominently. Preferring to establish their 
own outposts, various Japanese trading com
panies have concentrated on specific country 
markets-Mitsui in Iran, Marubeni and Mitsubishi in Saudi Arabia, Nissho Iawai in Ku

'See Anthony H. Cordesman, JordanianArms and the Mid
die East Balance (Washington, D.C.: Middle East Institute, 

1983), pp. 150-151. 
2Plant exports combine capital equipment, technology, con

struction and managerial services in one package. In 1982, for 
example, 141 Japanese plant exports to the Middle East val
ued at $3.1 billion occurred. These exports represented almost 
one-quarter of all Japanese plant exports worldwide. See 
Tsusansho Koho (MITI Gazetta), June 23, 1983. 

' Japanese Ministry of Finance data show that the bulk of 
these investments were in real cstate, branch offices, and man
ufacturing. The largest part of the manufacturing investments 
are in the petrochemical industry and oil-related investments. 
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wait. The trading companies with their diver
sified trade portfolios are major conduits for 
economic interaction-one selling T~Ts to 
Egypt, water and crude oil pipe to Iraq and 
Saudi Arabia, constrction machinery to Iraq, 
Iran and Turkey.' Japan's operations in the 
Middle East are thus quite varied, including
direct investment and joint ventures, but 
featuring sales of equipment, products andmost particularly plants. 

In contrast, South Korea's forte has been 
construction services. In 1981, South Korea 
ranked second in the world in the value of con-
struction contracts won by its firms. Almost 
the entire number (93 percent) of the $13.7 bil
lion worth were won in the Middle East. To 
illustrate 'heir importance, these contracts 
totalled four times the nation's exports to the 
region in that year, and about equalled Japan's
exports to the Middle East. South Korea's economic interaction with the region-like that 
of the Philippines, Pakistan, and Thailand
has featured construction services involving 
the temporary "export" of Korean labor. 

Most other developing countries, such as 
Taiwan, export comparatively small volumes 
of light manufactured goods, including cloth
ing, electrical appliances and light manufac-
tures. Taiwanese exports to the Middle East
in 1981 totalled $1.2 billion.,2 

Newly industrializing nations export light
manufactures and construction services to 
Middle East nations, and have not been ma-
jor exporters of advanced technologies and 
equipment. These nations thus play important 
roles in large Middle East development pro
jects, but as a rule do not compete directly in
advanced technology trade. This situation is 
changing, as indicated by the growing awards 
of Saudi Arabian hospital design (and con
struction) contracts to South Korean firms. 

The proximity of Europe to the Middle East 
and the dependence of many West European
nations on petroleum imports have served to 
stimulate economic interaction. West Euro-

.........
 
1C. Itoh's include these varied operations, in addition to anumber of others. See Middle East Economic Digest, Decem-

her 1982, p. 23. 
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Korean construction worker in the Gulf 

pean exports have been concentrated in elec
trical equipment and machinery, and this pat
tern is particularly noticeable for West 
Germany and Italy. French telecommunica
tions exports have surpassed the nation's 
heavy machinery exports to Egypt and Iraq, 

and British telecommunications exports havebeen particularly strong in Egypt, Iraq and 



Saudi Arabia. France and Italy have been per-
haps most willing to strike technology for oil 
deals with oil-producing nations such as Iraq. 
Bilateral government-to-government oil pur-
chases have become increasingly important, 
and associated with them have been sales of 
advanced technologies, including nuclear tech-
nology transfers.' 

All of the West European nations have fa-

vored turnkey plant sales, rather than direct 
investment. Britain has been less successfulin overall exports; however, there are esti-
inte ovbe0expo rits;h owever t h or
mated to be 30,000 British consultants work-

ing in the lower Gulf region alone, indicating 
British strength in technical services. The 
French and the West Germans, with their tra-
ditions of technical education, have been sen-
sitive to training needs of Middle East na-
tions. Each of the West European nations thus 
specializes in particular types of technology 
trade with specific Middle East countries, and 
as a rule their joint-venture equity participa- 
tion in thn region is quite limited, 

Still another distinguishing feature of eco-
nomic interaction of supplier states is their 
economic assistance to Middle East nations.enonumcr fcassisce toMiddlenEt npts
In a number of cases, government-supported 

economic assistance projects involve govern-
men! and private sector working together. In 

terms of the total value of official development 
assistance (ODA), all of these nations rank be-
low the United States, which provided $5.7 bil-
lion worldwide in 1981, compared with $4.1 bil-
lion for France, $3.2 biflion for West Germany 
and Japan, and $2.1 billion for the United 
Kingdom. Measuring ODA as a share of gross 
national product (GNP), France (.73 percent) 
ranks well ahead of the United States (.20 per-
cent), followed by West Germany (.47 percent) 
and Britain (.44 percent), and Japan (.28 
percent). 

No Western nation directs to the Middle 
East more ODA proportionally than does the 

See David A. Deese and IUnda 13. Miller, "Western Europe," 
in Energy and Securitv, David A. Deese and .Joseph S. Nye 
(eds.) (Cambridge, Mass.: Ballinger, 1981). The authors note 
that, despite the fact that France has most aggressively pur-
sued bilateral deals, the French have reaped no obvious advan-
tages in terms of assured oil supplies. See p. 205. 
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United States, which provided Egypt and Is
rael together with about 33 percent of all 
American ODA worldwide during the same 
year. The total bilateral ODA contribution of 
West European nations and Japan to certain 
Middle East nations has been considerable, 
however. In 1981, for example, Egypt received 
$2.4 billion in ODA, of which the United 
States provided 44 percent of the total and theother major Western suppliers together al
most 35 percent. See table 100. To cite another 

m ple,3Ageria reeive $80 mo itech
example, Algeria received $80 million in tech
nical cooperation grants during 1981, of which
the European Economic Community (EEC) 
contributed more than $70 million, with the 
largest contribution made by the Federal Re
public. Historical and colonial ties color 
French assistance to Middle East nations, par
ticlayAia. 
ticularly Algeria.
 

To summarize, these countries display sig
nificant variation in patterns of economic in
teraction with the Middle East. The region 
makes up a large share of some of these na
tions' exports-in Japan and It",ly, exports to
the ion madepuptaboutJapa a nd 17p r cert 
respectively of the total worldwide in 1981. 
rsetvl ftettlwrdiei 91 
With the exception of Great Britain, these na
tions are heavily dependent on oil imports 
from the Middle East. 

France and the United Kingdom stand out 
in their emphasis on arms sales. Turnkey plant 
and equipment and product sales have been 
the dominant modes of civilian technology 
trade, with the British active in consultancies 
and the Germans and French in technical 
training and assistance. France is the largest 
donor of economic assistance and its program 
is centered in former colonies in the region. 

For all of these nations, economic interaction 
rose sharply duiing the last decade, and for 
most of them (with Japan and West Germany 

being the exceptions) interactions were concen
trated in a few nations important for politi
cal reasons, as shown in table 101. Indeed, for 
even those nations with virtually no previous 

'Data from Organization for Economic Cooperation and De
velopment (OECD), Geographical Distributionof Financial 
Flows to Developing Countries 1978-81 (Paris: OECD, 1983). 
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Table 100.-Egypt: Industrial Country Aid and Market Shares, 1981 

Total official receiptsTotal imports to Egypt for ODA (AID)a 

Exporter country Donor countryshare as percent share as percent
of total industrial of total bilateralMillion country exports Million industrial countryU.S. dollars to Egypt U.S. dollars 

United States ............ 1,737 
ODA 

29 % 913 44%Japan ................... 
 38 0.6 76 4France ............ ..... 
114 
 2 
 18
West Germany ........... 883 
391 


14 77Italy .................... 651 10 4
 
172 8United Kingdom .......... 433 7 
 12 15Industrial country total .... 6,033 2,071Total world ............ 8,782 
 2,404Development Assistance, as well as bilateral concessional transactions such as export credits. 

SOURCE: For total imports, international Monetary Fund, Direction of Trade Statistics, 1983; for aid, OECD, GeographicalDistribution of Financial Flows to Developing Countries, 1982. 

aincludes Official 

Table 101.-Significant Bilateral Relations in Civilian Technology Trade, Late 1970's 
United 

recipient country).,Sign iicant presence for Soviet bloc, but much smaller than any Western 

States Japan France 
West 

Germany Italy 
United 

Kingdom U.S.S.R. 
Eastern 

Bloc 
Algeria ............ 
Egypt ................ 
Iran .............. 
Iraq .................. 
Kuw ait ............... 

**(+) 
,_ . 

### 

# 
### 

Saudi Arabia .......... 
Libya ................ 

+) 

UAE ................. 
Qatar ................ 
Oman ................ 
Syria . ............... . . ## 
(i+ or (- ) increasing or decreasing, 
Strong presence.
"Peeminent market sh&.e (25 percent + of total imports to 

presence.Based on total imports from industrial countries, for United States, France, West Germany, Italy. or United Kingdom, 1978, Internationalof Trade Yearbook, Various Volumes. U.S.S.R. Monetary Fund, Directionand Eastern Europe, based on Joint Congressional Economic Committee, The Political Economy of the Middle East,t973.78 (Washington, D.C : U S. Government Printing Office, 1980), p. 515. 
SOURCE- Office of Technology Assessment. 

ties to the Middle East, during the 1970's the historical ties with the Middle East, energyregion became a ma' or factor in economic and requirements and geographical proximity.energy planning. Chapter 4 presents a detailed Technology trade takes place within a broaderanalysis of supplier shares in technology trade foreign policy context, the prime elements ofduring the pas' decade, which are examined briefly below. 

FOR]EIGN POLICY While there is considerable variation in thepolicy perspectives and actions taken by eachCONTEXTS of the major Western suppliers, two important
National approaches to technology trade 

themes stand out. First, they have at tinmesbeen reluctant to follow the U.S. lead in interdistinguish the major Western supplier coun- national energy policy and diplomacy duringtries one from another. Each country's strat- the last decade, reflecting their comparativelyegy is influenced importantly by traditions of high dependencegovernment-business relations, as well as by 
on imported oil and a per

ceived shift away from the United States as 
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preeminent alliance leader. Secondly, while nationalism-a resonant theme for many new
there are notable differences in the roles that ly independent states. 
governments play, in all of these nations busi- De Gaulle, and then his successors Pompi
ness and government consistently end up on doa and Giscard D'stang,'courted the Arabs 
the same side-favoring promotion of technol- beginning with a condemnation of Israeli ac
ogy trade with the region. tion after the June war in 1967. Even for 

Regardless of whether one concludes that French leaders such as Pompidou with a less 
this policy emphasis results from a concentra- grandiose vision of the French place in inter
tion on economic interests at the expense of national affairs, the nation was viewed as a re
political principles, or whether one argues that gional power in the Middle East, which was 
these two sets of interests are simply per- generally construed to include the Mediterra
ceived as more congruent than is the case in nean rim. In addition, French policy reflected 
the United States, the striking fact is that a desire to balance American policy in the Mid
many of these nations have included calcula- dle East, which was seen as strongly weighted 
dons of " Ar economic interest centrally in the toward Israel, with Western representation in 
development of their foreign policies. After a the Arab states. This desire for representation 
brief review of the general foreign policy con- also explains France's greater willingness to 
text, the chapter reviews trade promotion and cooperate with Arab states in the military
financial policies, paying special attention to sphere, exemplified by sales of Mirage jets to 
the institutional mechanisms supporting gov- Libya in 1969 and nuclear cooperation with 
ernment-business policy coordination. Iraq. 

Geography and history figure in the foreign These larger foreign policy concerns dove
policy perspectives of various supplier nations. tailed with evolving French economic and en-
Europe and the Middle East are natural eco- ergy interests in the region. Like Japan, 
nomic partners, given their geographical prox- France imports a large percentage of its oii. 
imity and accessibility through the Mediter- In response to the oil crisis, French leaders 
ranean seaway. Their colonial association has moved to strike oil-for-technology deals with 
given Europeans experience with Middle East- Arab nations, making export promotion (by 
ern customs, habits, and language. Japan and firms many of which are nationalized) a top 
other Asian nations, in contrast, are situated priority.7 High-level officials visited Middle 
thousands of miles away and lack a history of East nations looking to secure energy supplies 
coloniai, political or cultural ties. It is not an and expand sales. From the French perspec
exaggeration to say that up until the time of tive, political and commercial relations go 
the 1973 oil crisis many Japanese knew little hand in hand; as former Foreign Trade Min
about the Middle East. ister Michel Jobert put it, "there is no gap be

tween diplomacy and commercial relations."s 
Among the major Western supplier coun

tries, France had the most extensive colonial n Algeria, American, German, and Japanese 
involvements in the Middle East-in Tunisia, exports have all surpassed French, illustrat-

Morocco, and Algeria (where a long independ
ence struggle had deleterious effects on French 7Lawrence G. Franko and Sherry Stephenson, French Ex

port Behavior in Third World Mar' 's," in Center for Straterelations with the Arab world), and in Syria, gic and International Studies, World 'TadeCompetition:West
where the French relinquished League of Na- ern Countriesin Third Wiorld Markets (New Yo,.:" Praeger,
tions mandates in the mid-1940's. Under De 1981), pp. 183-87. The continuing importance t( the French 

economy of exports to the Third World is highlig'ited in a gov-Gaulle, who was intent to return France to ernment study by Yves Berthelot and Jacques Dle Bandt, im
great power status in the 1.960's independent pactd, relationsavecle TiersMonde surl'economifeFrancaise 
of either the United States or the Soviet !Paris: La documentation Francaise, 1982), report and support

ing papers.Union, the French actively sought to create "'France and the Middle East," Middle EastEconomic Di
a third force in world politics emphasizing gest, May 1982, p. 6. 
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ing the maxim that when French political rela-
tions deteriorate commerical relations are like-
ly to decline as well. 

There was considerable speculation that 
Mitterrand's election would bring a shift in
French policy toward Israel. French policy,
however, remains firmly oriented in a state-
led program of export promotion directed at 
the other countries in the region? France is the 
West European nation which has taken the 
most energetic approach to opening relations 
with the Arab world during the last decade,
and these efforts have been increasingly in-
formed by an appreciation of the many trade,
cultural and other opportunities xaLhei than 
a simple oil-for-technology calculus,

Like the French, the Italians have aggres-

sively expanded exports to the Middle East 
to cover oil imports. By virtue of its geog-
raphy, Italy is in an excellent position to ex-
pand such trade. It has established a particu-
larly strong trade relationship with Libya,
followed by Saudi Arabia, Iraq, and Iran be-
fore the revolution. Probably more than any
other Western country, Italy has cultivated 
the notion of interdependence between itself 
and the Middle East. Italian state or state-
owned companies are central negotiators of 
commercial deals with Arab countries, in an 
approach that resembles that of the French. 

Britain's relationship with the Middle Eastreflects that nation's role as the most 
impor-
tart former peacekeeping power inthe Gulf. 


Britain held key oil concessions in the former 
Ottoman Empire from the early 20th century,
and was preeminent in securing oil concessions 
prior to World War 1 .0The British presence 
was felt partict larly in the Gulf States, but 
in Egypt as well, during the colonial era. Bri-
tish leaders such as Foreign Secretary Arthur 
Balfour articulated sympathy with the "estab-
lishment in Palestine of a national home for 

'The former French Minister of Research and Industry, Jean-Pierre Chevenement, noted the importance of exports, particu-
larly technology exports to the Middle East, and targeted sales 
to Egypt, Iraq, Algeria and Morocco. Interview at the Minis-
try, January 1983. 

'Louis Turner, Oil Companies in the InternationalSystem
(London: Royal Institute of International Affairs, 1978), ch. 2. 

the Jewish people"" and Britain eventually
became the mandatory power over Palestine 
until the establishment of the state of Israel. 

While the legacy of Britain's colonial past
is reflected in a largely pro-Arab Foreign Of
fice, British policies have been motivated more 
than any other supplier nation by links to the 
United States."2 Unique among Western na
tions in not relying on Arab oil, Britain has 
not been a major civilian technology export
er to the region. Commercial exports to the 
Middle East by British firms have consist
ently been lower than those of any of the other 
major suppliers. At the political level, Britain 
has denounced Israel's settlement policy, but 
has also refused to recognize the Palestine Liberation Organization (PLO). 3 While the British Government facilitates technology trade 

with the Middle East, it has generally not tak
en the igh-profile initiating role that the 
French Government has taken. 

At the other end of the spectrum in terms 
of historical and political ties to the Middle 
East are West Germany, and most especially
Japan. West Germany is a relative newcomer 
to commercial activities in the Middle East. 
While some German companies have had long
and uncertain associations with the Middle 
East that stretch back to the beginning of the 
century, Germany had no colonial involvement 
on which to build postwar economic relations.The Federal Republic, furthermore, carried adebt from the World War II era that has made 

the formulation of policy toward the Middle 
East difficult. 

Bonn has consistently supported the State 
of Israel's right to exist, a stance which in the 
1960's prompted 10 Arab States to sever di
plomatic relations. During the postwar period,
West German leaders were most intent on eco
nomnic growth and were generally tentative 

"The Balfour Declaration issued in 1917 stated this sen
timent. 

"Domiinique Moisi, "Europe and the Middle East," in The
Middle Eastand the WesternAlliance, Steven L. Spiegel (ed.)
(London: George Allen and Unwin, 1982), p. 23. 

'"Thevisit to Saudi Arabia by British Secretary of State for
Foreign Affairs Frances Pym was cancelled abruptly in 1983
due to Prime Minister Thatcher', views on the PLO issue. 



about asserting German interests on the world 
stage. In fact, some have argued that West 
Germany's preoccupation with the question 
of reunification with East Germany precluded 
any effective role in North-South issues.' 4 

Where the French have been quick to stress 
the links and connections between politics and 
economics, between diplomacy and commer-
cial relations, the West Germans have tried 
to separate the two---to minimize, -,eutralize 
and diffuse the political issues and let commer- 
cial deals be struck on their economic merits. 
In the years since 1974, Germany's continu-
ing dependence on Middle East oil and the im-
portance of Arab markets have resulted in ef-
forts to maintain good relations with Arab 
leaders. 

During the last decade West Germany has 
become more open to the Arab world. The 
SPD-FDP government'" of Willy Brandt sup-
ported UN resolution 242 and endorsed Euro-
pean Community positions calling for the 
Israeli withdrawal from occupied territories. 
New diplomatic initiatives brought normaliza-

tion of relations with all Arab states by 1974. 
More than any other of these major supplier 
countries, West Germany has givn te lead 
in technology trade to private-sectr. tirms, 
and the result has been extremely su.:cessful 
commercial relations with Middle Eastern 
countries noticeably devoid of special rela-
tionships.

J ,venmore than the Federal Republic
Japan, vShintero 

of Germany (FRG), had no colonial and few 
political or cultural ties with the Middle East 
up until quite recently. The critical factor for 
Japan has been growing dependence on Mid-dle East oil. In the wake of the oil crisis of 
1973, Ja's ic ePremier and Meiis of 
1973,Japan's Vice Premier and Minister of in-

ternational Trade and Industry visited the 
Middle Eas, with promises of massive eco
nomic and technical cooperation in return fur 
oil supplies. After considerable discussion 
within the government, Japan announced its 

'See Roger MorgL.. West Germany's Foreign Policy Agen
da," The Washington Papers,No. 54 (Beverly Hills, Calif.: Sage, 
1978), pp. 58-69. 

'"The Social Democratic and Free Democratic Parties formed 
a coalition government. 
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support for the Arab position of Palestinian 
self-determination and Israeli withdrawal from 
occupi;ed territories. 

Japan's commercial involvement in the Mid
dle East has grown rapidly; by the end of the 

decade Japan replaced the United States as 
the number one exporter to the region. Like 
West Germany, Japan has eschewed "special 
relationships," and sought to emphasize eco
nomic interactions while avoiding in particu
lar any military involvements. 

Japan's relations with the Arab world, like 
West Germany's, have expanded during the 
last decade. During the 1976 UN Security 
Council session, .Japanese Ambassador Saito 
proposed a direct dialog between the PLO and 
Israel. In 1980 both Anwar Sadat and Yassir 

Arafat were invited to Tokyo, and the PLO 
leader met with former Foreign Minister Tosh
io Kimura. Japan was also criticized by high 
U.S. officials for its policy of buying oil from 
Iran during the 1979 crisis. 
Clearly, Japan's oil dependency has stimu

lated economic interaction with the MiddleEast. Japan's export-oriented business sector 
has had a natural interest in opening the Mid
dle East market. The Government of Japan 
has taken more of a leading role than the West 
German in backing up "national projects" in 
the Middle East involving investments in pe
trochemical and other industrial projects. 

In July 1983, Japanese Foreign Minister 
Abe visited Iran and Iraq in an at

tempt to persuade them to end their prolonged 
war. To peratemito eprte proonged 
pan's ncaracte to et fo in 
pan's normal reluctance to get involved inhigh-level diplomacy was inspired by Japan's 
growing trade with Iran and the desire of Jap
anese leaders to take on a larger political role.' 6 
Thus, in recent years Japan has begun to fd

dress political as well as economic issues inits
 
foreign policy toward the region.
 

Newly industrializing countries such as 
South Korea and Taiwan have been much less 

'"See Tracey Dahlby, "Tokyo's Envoy to Ask End of Iran-
Iraq War," Washington Post, July 29, 1983. 
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involved than the major suppliers in either
commercial technology trade or high politics,
In the case of Taiwan, relative isolation is
heightened by the fact that many Middle East 
nations view the People's Republic of China 
as potentially far more important economi-
cally in the long term. In addition, Taiwan's 
ties to Israel, while somewhat limited and
often covert, are not insignificant. 7"rate 

South Korea has, like Japan, rmore actively
nurtured ties with Arab states in tile last dec-
ade. In 1979, President Choi virtually recog-
nized the PLO, and in 1980 South Korea dou-
bled its donation to the Paiestinian Refugee
Fund. Other developing nations-Pakistan,
Thailand, India, in particular-have become 
major exporters of workers and some light
manufactures to the region. The newly indus-
trializing nations have thus been important
suppliers of unskilled labor as well as techni-
cians needed for large development projects. 

Colonial ties, geographical proximity and en-
ergy requirements thus influence the foreign
policy context within which technology trade 
occurs between each of the suppliers and the
Middle East. Notable, however, has been a
growing orientation toward the Arab states 
which at times has been coupled with a reluc-
tance to closely follow the U.S. lead in energy
and political matters. In all cases, the domi-
nant theme has been to promote economic rela-
tions with the Middle East but, as analyzed
in the next sections, the roles that govern-
ments have played vary distinctly, 

INSTITUTIONAL MECHANISM S 
INSTTO PR MO II
FOR PROMOTrING 


TECHNOLOGY TRADE 


None of the supplier countries have official
public policies governing tecnnology transferto developing countries, or tc, the Middle East 

specifically. Nevertheless, ali of them have em-
ployed a range of institutions in the public and 
private sectors to assist technology trade and
transfer. Promotional activities in France have 

"Taiwan r-,ortedly bought Gabriel shipbo-ne anti-ship missies and Israeli technical personnel have trained Taiwan's navy.
See FarEasternEconomic Review, July 9, 1982. 

been coordinated through government minis
tries and departments which have attempted
to link economic planning targets with asso
ciated export opportunities. In contrast, the 
West German Government has given the lead 
to Private sector firms, but various ministries 
(Economics, Research and Technology, and
Economic Cooperation) have supported pri

sector efforts-as have the financial in
stitutions. 

Japan and Britain lie somewhere in between
France and West Germany in terms of the role
played specifically by the government; in both 
cases quasi-public organizations have helped
to coordinate promotional efforts. In Japan,
however, the private sector firms and trading
companies have played an especially strong
role, and government efforts in trade promo
tion are much stronger than is the case in the
United Kingdom. The section that follows ex
amines these institutional mechanisms for pro
moting technology trade. 

Government policies to facilitate technology
trade fall into three broad and overlapping cat
egories. The first serves to promote trade by
putting buyers and sellers in contact with one
another, by providing information that makes 
both sides aware of the potential benefits of
transactions. The second set of policies deals
with financial and insurance arrangements to
complete or finalize the deals negotiated be
tween buyers and sellers. Finally, technical 
training and development assistance policies
often indirectly support technology trade. 

Often the success of a country's policies to
 
promote technology trade involving large contracts for supply of capital equipment and
 
management services depends on coordination 
of the promotional, financial, and sometimesdevelopment assistance policy instruments. 
The strategy for achieving such coordinationderives in large measure from longstanding 

pers of goerme dutry latins 
unique to each country. 

France 

Credit or blame for the successes and failures in technology trade can be laid more di



rectly at the feet of the French Government 
than any of the other Western supplier na
tions. Historically, the French state played a 
key role in modernization and industrializa
tion.M Following World War II, the French 
embraced long-term "indicative" planning, a 
government-led planning system which not
only involved setting production targets for 

the large state sector, but also incorporated 
the private sector in planning as well. The 
French state thus became a determined (if not 
always able) director of economic affairs, 
rather than a mere facilitator of private sec
tor activities. 

With initiative resting with the government, 
the private sector accommodated itself to that 
reality. As more and more nationalizations oc
curred (the most recent spurred by the elec
tion of the Socialist government of Francois 
Mitterrand in 1981), the distinction between 
the public and private sectors has blurred. Vir
tually all of the key high-technology firms (in 
nuclear power, telecommunications, aerospace 
and chemicals) are state-owned or operate with 
the government as a major partner. Close rela
tions between government ar ",rivate sectors 
are cemented by the fact that iness and bu
reaucratic elites are both products of a small 
number of highly competitive government-run 
schools.19 Government policies such as the e-
cent merger of the Ministry of Research and 
Technology with the Ministry of Industry in-
dicate that the French emphasize the link be-
tween industry and technology development, 

The French state mobilizes and coordinates 
relevant public and private actors in putting 
together packages of equipment and services 
for prosp-ctive buyers. This strategy is de- 
signed primarily to win large contracts, par-
ticularly in public works, where a number of 
firms are involved, a wide range of services re-
quired, and financing needs substantial. The 

'"See Andrew Shonfield, Modern Capitalism:The Changing 
Balanceof PublicandPrivatePower(New York: Oxford Univer-
sity Press, 1965), cl. 5, and H. Milward and S. 13. Saul, The 
Development of the Economies of ContinentalEurope (Cam-
bridge, Mass.: Harvard University Press, 1977), pp. 71-141. 

9"Ezra N. Sulieman, Politics, Power and Bureaucracy in 
I'rance: The AdministrativeElite (Princeton, N.J.: Princeton 
University Press, 1974). 
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Cairo subway under construction. French firms won 
a large contract to carry out this project 

state seeks to initiate potential business: build
ing on a foundation of friendly political and 
personal relations with Middle East leaders, 
public officials bring together appropriate 
French suppliers. 

The primary body responsible for external 
trade is the Directorate of External Economic 
Relations (DREE), headed by the Minister of 
Foreign Trade in the Ministry of Economic Af
fairs and Finance. The DREE is assisted by 
the French Center of Foreign Trade (CFCE), 
which has personnel at home and abroad who 
gather information for French industry. The 
DREE provides a wide range of services-it 

coordinates the French commercial attaches 
abroad, carries out sectoral studies, and coor
dinates export credit, insurance, financial ne

gotiations and technical cooperation. 

http:schools.19
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The policies of the DREE are designed to
conform with the priorities and objectives of
the French plan for economic growth. li other
words, exports are not promoted randomly but 
certain sectors are targeted for attention. Forexample, the French drive to expand and mod-
ernize telecommunications within France dur-
ing the 1 970's was paralleled by an export 
drive in that sector. 

Linkage between commercial activity and
diplomacy is reinforced by close cooperation
between the DREE and the Ministry of For-
eign Affairs, which has a division dealing with
the North African and Near Eastern countries. 
In addition, the Ministry for Cooperation andits directorate of Economic Development play 
an active role in the DREE's export promotion. Export promotion is also a concern of 
government research institutes: the Commis-
sariata JF'nergieatomique (CEA), for exam-ple, works with other government agencies in 
pr olework swith of nuglearvern t agenespromoting sales nuclearof powerplants
abroad. With the DREE at the center, export
policy is thus coordinated with industrial, for-
eign and technology policies. 

Not surprisingly, there are in France fewer
private-sector organizations with central roles
in export promotion than are present in some
other supplier nations. One exception is the
Franco-Arab Chamber of Commerce, founded
by the Arab League, which has sponsored several2 

Japan 

In contrast to France, where the state has

dominated 
 decisions affecting technology

trade, in Japan an extremely dynamic and

competitive private sector acts as partner to
high-level government officials in policymak-
ing. While Japanese government officials less
frequently than their French counterparts
take on such high-profile roles in initiating
commercial relations with Middle East na-
tions, they have facilitated "national projects" 

"Franco-Aral Chamber of Commerce, Colloquesur Ia formation prolessionelleet le transfertde technologies(Amman, May27-30, 1979), and Colloque sur les energies nouvelles (Sousse,
Tunisia, Oct. 27-30, 1980). 

by providing considerable government sup
port, financial and otherwise. In advisory
councils and semipublic organizations, public
and private sector officials build informal con
sensus on export policies.

Since the immediate postwar period, Japan
has been governed by a conservative political
coalition under the Liberal Democratic Party 
which has developed strongly pro-business
policies. This unparalleled and continuing rule
has made it possible for bureaucratic decision
making normally to prevail, with the Minis
try of International Trade and Industry
(MITI) central in international economic pol
icy.21 

Throughout the conservative rule, overarch

ing government goals have put great weight
on improving Japan's international and do
mestic economic situation-at first throughcomparatively strong official controls on in
vestment, tariffs, in an industrial policy characterized by targeting key industries, and pro
motion of exports. Japan's share of world
manufacturing exports nearly equals that of
the United States; only West Germany ranks 
higher. More recently, many concrete steps
have been taken to open the Japanese econ
omy to foreign firms, but Japan's striking ex
port success nevertheless is still viewed with 
concern by trading partners. 

If Japan lacks an official technology transfer policy, it is the one nation which has put
technology most squarely at the center of its
industrial policies. Since the early 1 970's, Japanese public and private-sector leaders have
promoted a structural shift in the economy
away from energy-intensive heavy industries
and toward technology-intensive industries, a
view first articulated in a report by the pres
tigious Industrial Structure Council (an advi
sory body to MITI, made up primarily of in
dustrial leaders). On the domestic scene, MITI
and the Science and Technology Agency
through funding approved by the Ministry of 
Finance, have sponsored wide-ranging R&D 

2 Chalmers Johnson, MITI and the JapaneseMiracle (Stan
ford, Calif.: Stanford University Press, 1982). 



projects, many emphasizing commercializa-
tion of technological developments useful to 
industry, 

On the international front, the impetus has 
been toward transferring technology and in-
vestment abroad. The Ministry of Foreign Af-
fairs, and its Economic Cooperation and Mid-
dle Eastern Bureaus, while at times more 
cautious in its approach to Japanese overseas 
economic involvement has facilitated various 
development projects. In addition, the Japan 
External Trade Organization (JETRO) oper-
ates well-staffed and financed offices in the 
Middle East under MITI auspices which pro-
vide market surveys to Japanese exporters, 
and information about Japanese business to 
prospective foreign buyers. 

The Japanese private sector has exception-
ally diverse and numerous organizations in-
volved in technology trade with the Middle 
East. There are more than 100 international 
trade associations and 34 overseas industrial 
and technical cooperation associations. Trade 
associations form the basis for industrywide 
collaboration on particular issues, including 
enforcement of voluntary export quotas 
agreed to by the government; during periods 
of recession they have helped form cartels. 

These trade organizations, along with the 
largest Japanese firms and banks are orga-
nized in Keidan-en, the Federation of Econom-
ic Organizations, an umbrella organization 
which has on many occasions taken a leading 
role in encouraging ties with Middle East. 
Keidanren leaders promoted, for example, Ja-
pan's first overseas oil development venture-

2the Arabian Oil Co." In addition to the trade 
associations, Japanese banks play important 
roles in helping to finance overseas projects. 
The dozen commercial banks are each at the 
core of one or more groups of interrelated firms 
called keiretsu. 

One of the most unusual features of Japan's 
private sector is the trading company. They 

.mber more than 6,000, but the top 10 are 

"AOC was formed in 1958 by maverick private entrepreneur 
Yamashita Taro. The company gained a concession to explore 
for oil in the neutral zone between Kuwait and Saudi Arabia, 
and Keidanren leaders helped raise funding for the project. 
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best known and handle 50 percent of Japan's 
exports and 60 percent of the country's im
ports. What distinguishes the traiding compa

nies is the wide range of activities they per
form-including financing, investment, 

rgource development, construction, organiz
trade, and information gathering.
 

All of the major trading companies have of
fices in the Middle East, and they often work 
in conjunction with Middle East governments 
and the government of Japan in sugoesting 
projects for support. If the trading company 
is successful in persuading the Japanese gov
ernment to offer assistance for a project, that 
firm and its keiretsu-relatedcompanies
usually receive the bulk of contract awards 
from the recipient government. 

While the public and private sectors in Ja
pan are made up of many and often strongly 
competing agencies and organizations, there 
is considerable coordination between the two 
sides. One of the devices for bringing the two 
sides together already noted is the more than 
200 advisory councils which include represent
atives from the private sector. Virtually all 
government policies are shaped initially by the 
reports of these councils. 

Through these councils and through the 
widespread authority that the government has 
to collect data, a high degree of confidence is 
generated in the recommendations that come 
out of these meetings. Informal ties-includ
ing school affiliations, common background i 
public corporations-help to reinforce the ex
change of information between government 
and private sectors. Many semipublic organi
zations such as the National Oil Corp. are led 
by former MITI officials. In addition, special
ized private cector organizations such as the 
Japan Cooperation Center for the Middle East 
bring business people in touch with their coun
terparts abroad.2" 

"The JCCME holds annual conferences and publishes reports 
outlining developments in the Middle East, including specific 
legal and investment problems. See Japan Cooperation Center 
for the Middle East, DainankaChuto Kyoryoku Kenchi Kaigai, 
Seventh Conference on Middle East Cooperation, report on the 
conference held Aug. 25-26, 1982. 
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In recent years, the Japanese Government
has underwritten large overseas projects in the
Middle East designated "national projects." 
The rationale is that no one Japanese firmcould undertake such projects alone, but that 
Japan has an interest in fostering such coop-eraan wh aiderest nastinsuchnareco-er. ion with Middle East nations. A number of d ifficultie s h ave arisen in conjun c tion w ith
these projects, however. The Mitsui Co., with
assistance from the Japane3e Government and 
a number of private firms, undertook Japan's
largest overseas project in Iran prior to the
revolution. The huge petrochemical complex 
at Bandar Khomeni wac 85 percent complete
when the Iran-Iraq wal lared, resulting in ter-
mination of activities. Japanese government
and business have disagreed about how best 
to extricate themselves from the project,
which resulted in severe financial loss for the
Mitsui Co. 2' The somewhat ambiguous divi-
sion of responsibilities between the two sec-
tors has resulted in sone disputes about how 
to resolve such issues of investment risk. The
project is described in more detail in chapter 5. 

Thus, while government and business sec-
tors in Japan are made up of diverse and com-
petitive elements, there are a number of for-
mal and informal mechanisms for mitigating
differences and forging common strategies.
Perhaps more than is the case in any of the
other Western supplier nations, the two sides 
act as partners in promoting technology trade. 

United Kingdom 

In contrast to the situation in France and 

in line with their tradition of economic liberalism, the British have given the government 

thesmrole ofBailtin
the role of facilitating rather thanthan directingrahergv dvrnetg 

economic
charged withactivity. Government officialsimproving the areclimate within 

wchgedusiths dimpviong te cmae th
which business decisions are made, through 

h 

sponsorship of tripartite discussions involv-ing government, business and labor. The deci-
sions, however, are made largely by private 

"The Mitsui project was officially revived in 1983 after Iranagreed to provide financing, but before construction work re-suned Iraq mined the harbor area near the site and Japan again
delayed. 

sector actors. Government has thus sought tofacilitate but not to initiate tech.'ology trade.
The British have also maintained a strict 
t ition hae an adistinction between industriesa s 

and dbanks. Bri-
ri 

tish banks, unlike their German counterparts,forbidden by law from holding shares inBritish industries. This separation of corpor t e in u st io n sah asaently 
rate and financial institutions has apparently
limited their ability to put together large pack
age projects, judging from the fact that there 
are comparatively few British firms involved 
as large prime contractors for Middle East de
velopment projects.

Officially, British government activities in
trade promotion are supervised by the Brit
ish Overseas Trade Board (BOTB), with mem
bership drawn from government and industry.
The president of the BOTB is the Secretary
of State for Trade, and the chairman is a lead
ing industrialist. The BOTB typifies British 
response to economic issues-creation 
body that seeks to generate information 

of 
and

a 

communication between the public and private 
sectors. The Board allocates funds, which in
1980-81 amounted to $165 million, for export

services.5 In addition to gathering informa
tion for exporters, it provides market entry

guarantee schemes (MEGS) for smaller firms

entering new markets, and it 
 supervises the

Overseas Projects Fund which helps United

Kingdom companies identify overseas oppor
tunities. Its regional committees such as the

Committee for Middle East Trade (COMET)

attempt to inform British firms of Middle
East export opportunities.
 

In practice, the Department of Trade is the
 
in geographical branches, the arms of the Defocal point for export promotion. Organized
 
partmenti n rh chest s of the
are the commercial sections of the 
British embassies abroad. Sometimes the Depat e t w r s i h o h r m n s re - ucpartment works with other ministries-suchas Industry, which has organized several Mid
dle East trade missions. The Foreign Officeonly rarely plays a role. One exception to this 

"T'he Board meets regularly to allocate funds for exportpromotion. See interview with John Biffen, Secretary of Statefor Trade, "The UK and Li,:' Gulf," Middle EastEconomicDi
gest, December 1981, p. 33. 
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general rule was a visit by Lord Carrington West Germany 
to Iraq several years ago which resolved some The Germans have given the lead to private 
differences between the two nations and paved sector firms which in turn benefit from their 
th.- way for improved commercial ties. close association with banks. The trade pro-

More in keeping with the British Foreign Of- motion strategy of the FRG thus stands in 
fice tradition was the cancellation of Secretary marked contrast to the French, and more re
of State for Foreign Affairs Francis Pym's seinbles that of the United Kingdom. Follow
schedu,ed trip to Saudi Arabia in 1983, due ing World War II, German leaders con
to Prim( Minister Thatcher's unwillingness to structed a liberal economic policy, the sociale 
meet wit\l Lhe PLO. The incident was viewed inarkwirtschaft,which was designed to pro
as potentially damaging to British exports. mote the free play of market forces. 7 Under 
But while British officals have made numer- the Economics Ministry, a free trn de orienta
ous diplomatic trips to the Middle East, they tion abroad was promoted in the belief that 

" have seldom acted as commercial salesmen. 	 economic progress would be export-led. The 

success of the German export strategy is well
While they are not as active as those in Ja-

known. Two features distinguish the German
there are a number of private sector orga-

approach: German financial institutions have
nizations involved in Middle East trade pro-

interacted closely with industrialists; and the
motion, the oldest of which is the Middle East 

private sector has been export-oriented and
Association. The more recently formed Arab-

British Chamber of Commerce has actually 	 relatively unimpeded by obstacles in the form 
of government regulation.taken over from Arab embassic in Britain all 

the paperwork required to c.citify British Promotion of technology trade between 
goods for export. " The requirement that Brit- West Germany and the Middle East is more 
ish goods carry a certificate of origin to assure the province of the private sector than is the 
compliance with the Arab boycott of firms do- case in either Britain or France. However, 
ing business with Israel is met by the docu- three ministries with varying perspectives are 
mentation center. involved in technology transfer. The Ministry 

Trade promotion isalso carried out by in- of Economics, which is organiz li geographi

cally with responsibility for the Middle Eastdustrywide associations such as the Confed-
divided between the countries in North Africa

erat!.)n of British Industries and by sectoral 
(the "poor states") and those east of the Red

associations. In addition, the Association of 
Sea (the "rich states"), holds firmest to the line

Consulting Engineers assists members in de-
that the private sector should initiate and ne

sign of major projects, a particularly strong 

suit for the British. In promoting British ex- gotiate technology trade.
 

ports, quasi-public organizations such as the The Ministry has well-defined views that
 
BOTB and the COMET, the likes of which do technology transfer should involve extpnsive
 
not exist in the United States, appear particu- cooperation in training, research and (to a les
larly important. In contrast to the situation ser extent) the eventual establishment of joint
 
in Japan, the British government takes a ventures. While the Ministry has of-en been
 
much less active role in trade promotion. The criticized for not providing subsidies to ex
legal separation of corporate and financial in
stitutions reduces the ability of the British to "See Henry Wallich, Mainsprings of the Germn Revival
 

put together large packages, and suggests a (New Haven, Conn.. Yale University Press, 1955); Edwin Har
trich, The Fourth and Richest Reich (New York: Macmillan,

partial explanation for the weaker export per- 1980); George Kuster, "Germany," in Raymond Vernon, Big 

formance of the U.K. firms in Middle East Businessand the State (Cambridge, Mass.: Harvard Universi
ty Press, 1974).markets. 
 should be remembered, however, that the FRG, like many 

"'he A13CC, which publishes the Trade Information Bulletin, other countries, has a variety of barriers to imports of equip

is almo t entirely staffed by Arab nationals. It has links to the ment and services, including government procurement practices 
Fra .: o-Arab Chamber of Commerce, and both were formed at which reduce the "free play of market forces" in the domestic 
:,einstigation of the Arab League. economy. 

'"It 
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porters, there is a strong feeling that the Ger-
man position will be strengthened in the longrur. hy deals that are economically sound. This
attit tde perhaps explains the fact that the
Cermans have been mcre willing than the Jap-
anese and other supplier countries to forgotechnology-for-oil swaps, preferring to buy 
their oil on the open market. 

The Ministry of Research and Technology
(BMFT) has traditionally followed a more in-
terventionist strategy than the Economics 
Ministry. I3MFT projects in developing na-
tions often combine export promotion with de-velopment assistance. Middle East projects
supported by the Ministry involve technology
Cevelopmnt and commercia! application infields such as nuclear, solar, and desalination,
These projects normally follow governmc, it-
to-govenment tochnical cooperation agree-
ments, and involve exchange of personnel fromprivate sector firms which provide equipment
and technical services. As discussed in chapter8, West Germany's success in medical equipment exports to the Middle East has been pro-
moted by such agreements. I , some instances,initial research and development pilot projects
are first completed, and the ventures are thenprivtel fiancdad zod t comerialen-
privately financed and sold to commercial en-

ts. 
While the new CDU-FPD government, pre-fer'; to avoid direct subsidies, the BMFPT main-

tains iLs more interventionist approach. In ad-dition, the Ministry of Economic Cooperation
(DMZ) handles a number of development
assistance programs involving technology

transfer, ard financing agencies promote tech-
nical assistance 
to developing countries. 

While all of these government activities are 
comparatively small-scale, they serve to sup-port activities initiated by the private sector.

There is. lurhermore, 
a shared and growing
perception in the 2ederal Republic that the
economic interests of Gqrmany and those ofdeveloping countries pursuing growth-ori-
ented strategies are increasingly converging,
The distinction between commercial opportu-
nity and development ,issistance programs is
thus not sharply defined. While government 

programs are less extensive than those in
France, for example, the fact that public andprivate policymakers alike link German rco
nomic growth prospects tG trade and technol
ogy transfer to developing nations indicates 
the positive context for technology trade.

Not surprisigly, German private sector or
ganizations arc.particularly active in promoting technology trade. Among them, the Assoiation of German Chambers of Industry and
Commerce (DIHT), in which all businesses are
required by law to be members, is the most
important. The organization -favorspromotion
of free trade, has bilateral agreements with 
many Middle East countries. and actually per
forms many of the services normally assigned
to commercial sections of emi'assies. In addi
tiun, the DI-T plays a strong role in vocation
al training; German _irms draw on the local
German training programs in various fieldswhen they bid on technical assistance con
tracts in the Middle East. 

Other organizations, such as the Federation
of German Industries, provide a wide range
of er man Industr es p rv ide a d r e 
of services to exporters worldwide and arecomparatively well organzed and financed.The Ne~u- and Middle East Association (Nah
nc Mittlost Verein-NMV) has been in exist

ence since the 19 30's and represents 80 percent of German firms doing business in the
Midd)e East. The Association promoted the

establishment of the Orient institute in Ham
burg, a think-tank funded by the state of Hamburg and private foundations carrying out
scholarly analysis on legal, political, and eco
nomic developments in the Middle East. The
Association has identified growing opportu
nities for small and medium-size German firms
 
in the Middle East market.
 

In summary, 
 the institutional resources
which supplier countries have utilized in pro
moting technology trade with the Middle East
differ widely. French state leadership is moststriking, as is the linkage of domestic indus
trial policy to export promotion. In Japan,
both public and private sectors actively participate in export policymaking, and consid
erable coo:'dination between them is achieved 



through a variety of semipublic organizations 
and advisory bodies. In Britain and West Ger-
many there are a number of government agen-
cies dealing with export promotion, but in 
both cases they play more a facilitating than 
a leading role. Private sector organizations in-
volved in trade promotion in the Middle East 
are, however, comparatively stronger in West 
Germany, where technical training has been 
emphasized in technology trade, than in the 
United Kingdom. In France, Japan, and West 
Germany technology trade with developing 
nations is viewed as important to overall eco-
nomic growth, while in France linkage to do-
mestic industrial policy is particularly strong. 

FINANCING TECHNOLOGY 
TRADE 

Some have argued that government subsi-
dies play a key role in influencing the export 
success of West European and Japanese firms. 
Broadly speaking, subsidies can be conferred 
through a wide variety of financial and othei 
instruments used by governments to promote 
the growth of particular industries or sectors, 
including support for those engaging in ex-
ports and technology transfer. Such govern-
ment assistance, it is often argued by critics, 
puts U.S. industries at an unfair advantage 
vis 'a vis their foreign competitors. 

International trade agreements have helped 
to reduce direct trade barriers including tar-
iffs during the post-World War II period. As 
supplier nations extend industrial policies, in-
direct assistance to domestic industries 
(through support for R&D, for example) has 
also grown. 

tohe effects of indirect support, which helpto build the bechnological or manpower infra-

structure of industries, on export performance 
are much more difficult to assess than direct 

official export assistance, The focus of the dis
cussion that follows is on the c.fficial and di-
rect finmacial supports offered by supplier gov-
ernments. However, it should be emphasized 
that domestic industrial policies supporting 
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advanced technology industries may also be 
important to the growth of these industries.2 9 

Generally speaking, direct official subsidies 
have been used in sales of large plants and ex
pensive equipment in developing countries, 
when technologies and equipment offered by 
competing suppliers are similar and when the 
recinient nation needs help in financing the 
purchase. 

For some of the oil-rich states of the Mid
dle East, such as Saudi Arabia and Kuwait,
the availability of export financing by supplier 
governments has not been a major considera
tion. With ample capital available in the 
1970's, these nations could arrange their own 

financing. But other countries have faced cap
ital constraints-Egypt, and even better re
source-endowed nations such as Algeria, Iran, 
and Iraq, because of other factors such as lim
ited oil exports and military expenditure re
quirements. 

Export credit and risk insurance have be
come indispensable for the sale of equipment 
and services to most Third World countries, 
and a.ll industrial countries have developed 
programs to meet these needs. Such financing 
is provided through government-chartered ex
port banks and insurance companies as well 
as private banks, banking consortia and pri
vate insurance companies. 

International arrangements supported by a 
large number of OECD countries have at
tempted to limit the national differences in ex
port financing, as discussed in chapter 2. In 
1976 an informal "consensus" on credit terms 
was reached by the OECD, and rules were 
formalized in the 1978 Arrangement on Guide
lines for Officially Supported Export Credits, 
wich specified floors under permitted interestrates and ceilings on maturities for most offi

cially supported export credits of 2 years or 

29OTA's study of InternationalCompetitivenessin Electron

ics (Washington, D.C.: U.S. Government Printing Office, 1983) 
concluded that domestic industrial policies have had the great
est influence among various types of policies over international 

competitiveness in that industry. 
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more." Covered in separate agreements among
OECD nations are aircraft and nuclear export
credit financing rules. In addition, a General
Agreement on Tariffs and Trade (GATT)code 
on subsidies was enacted in 1980 which allows
countries to defend themselves against inju-
rious competition from abroad in third coun-
try markets. 

All nations also have institutions which in-
sure against the risk of extending credit to for-
eign buyers; the Berne Union is set up to har-
monize policies in this area and to exchange
information on credit worthiness. These inter-
national agreements have been established 
fairly recently, but the OECD arrangement in 
particular was strengthened and extended in1983. Therefore, while many of the newer 
agreements were not operational during thepast decade, since 1982 the subsidy element
in government financing has been substantial-
ly reduced. (See chapter 13, sections dealing
with the U.S. Export-Import Bank.) 

Insurance Programs in France 
France has a number of government-run or-

ganizations involved in export financing. A
1978 ieport by the French Commissariat 
General du Plan attributes the growth of
French exports in the Third World to the rapid 
expansion of export credits in the 19 70's,about half of which went to developing coun-
tries.:" While this conclusion is disputed by
many, the fact is that the French Government 
does offer somewhat more extensive financing
services than many other supplier countries,
These differ in degree rather than in kind.
While some would point to declining French

market shares in the Middle East as evidence

that these programs have not been effective,

others would argue that the decline might

have been worse in the absence of them. 


The Compagnie Francaise d'Assurance pourle Commerce Exterieur (COFACE) is a quasi-

OECD, The E'xport Credit FinancingSystems of OECDlember Countries (Paris: OECD, 1982), pp. 7-12.
"Commissariat General du Plan, Rapportdu GroupeCharg

d('Eltudierl'E'volutiondes Economies du Tiers-Mondeet1'Appared ProductifFrancais (Paris: CGP, 1978), p. 21. 

public joint stock company which provides ex
port insurance. COFACE has insured about
27 percent of exports in recent years against
a wide variey of political and economic risks.2
To qualify, goods must have no more than 10 
percent foreign content (except for compo
nents manufactured in the European Commu
nity). The insurance covers 85 to 90 percent 
of the financed amount for supplier credits.
Extensive coverage is available to exporters
and banks in the form of short-term programs
with repayment terms of less than 3 years. The
total budgetary cost of the COFACE program
in 1980 (including commercial, political and ex
change rate insurance) was estimated at $108
million. 
Insurance Programs in the United Kingdom 

In Britain, export credit insurance is the
principal responsibility of the Export Credits
Guarantee Department (ECGD) under the Sec
retary of Trade. The percentage of British ex
ports insured by the ECGD rose from 8 percent in 1947 to 33 percent in 1982, and foreign 
content rules are relatively liberal. About 75 
percent of the insurance covers short-term 
transactions of less than 6 months; these
transactions in 1980 totaled $33.4 billion. Cov
erage is comparable to that offered by
COFACE.
 

The ECGD has several special programs
aimed to assist large capital projects: a cost
escalation scheme protects against cost in
creases for firms with capital goods contracts

of more than 2 years; the Supplemental Ex
tended Terms Guarantee provides help for ex
ports of production engineering goods; 
con
tractor guarantees protect firms involved in 
overseas consortia or joint ventures. 4 France
and the United Kingdom have offered perhaps
the widest ranges of insurance and other ex-

Lawrence G. Franko and Sherry Stephenson, French Ex
port Behaviorin Third World Markets(Washington, D.C.: Center for Strategic and International Studies, Significant IssueSeries, 1980), p. 20.

"Export- Import Bank of the U.S., Report to the U.S. Congress on Export Credit Competition and the Export-Import
Bank of the United States, October 1981, p. 44." ECGDServices (London: HMSO, 1982), pp. 9-10. 



port financing programs (including exchange 
rate insurance and mixed credits) during the 
past decade.3" 

Insurance Programs in Japan 

In Japan, MITI's Export Insurance Divi-
sion offers insurance for exports through a 
range of programs, some of which have been 
recently expanded. In 1981, coverage of pre-
shipment risks for the hardware portion of 
large plant contracts was enlarged. Most of 
the insurance is offered in short-term pro-
grams, which covered a total of $48 billion in 
1980. Japan is probably the most frequent 
user of local cost support,3" which is seen as 
an integral element of assistance to develop-
ing countries. The Export Insurance Division 
of MITI covered almost $60 billion in total ex-
ports in 1980. The government also offers ex-
change rate insurance, 

Insurance Programs in West Germany 

In West Germany, insurance is provided by
a consortium authorized by the government. 

The two leading members of the consortium 
3ublicly held corporationare Treuarbeit, a 

that does not insure directly, and Hermes, a 
private insurance company. The Interminis-
terial Committee for Export Guarantees sets 
guidelines for coverage and the Bundestag 
sets annual limits for total exposure (DM 150 
billion in 1980). In granting cover, a distinc-
tion is made between business with private 
firms and transactions with foreign govern-
ments, with coverage for protracted default 
available in the latter case. 

Hermes alone can make decisions about cov-
er up to DM 2 million,37 and only after such 
insurance has been arranged can firms obtain 
financing through other financial institutions. 
Compared with the French and British insur-
ance schemes, German coverage has been 
somewhat less comprehensive and slightly 

op. 
cit., p. 5. 

1
61 ocal cost support is credit or guarantee support for costs 

incurred in the purchasing country that are associated with the 
export transaction. 

"Export-Import Bank, 1981, op. cit., pp. 46 and 102. 

-'Export-Import Bank. Report to the US Congress ... , 
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more costly, though the differences are not 
great. Like Japan, Germany offers considera
ble local cost support. 

Export Credits in France 

Export credits, as opposed to insurance, are 
in France handled by the Banque de France, 
and Banque Francaise du Commerce Exterieur 
(BFCE), and commercial banks, most of which 
are now nationalized. France supports the 
most extensive officially subisidized export 
financing system of any of these nations. In 
1981, it was estimated that French Govern
ment subsidies to long-term export finance to
taled $466 million (compared with $382 mil
lion for the United Kingdom, $203 million for 
the United States, $79 million for Japan and 
zero for Germany).38 (Table 111 in chapter 13 
provides comparative information on credit 
subsidy and interest rates in nations under re
view here and in the United States.) France 
and the United Kingdom have been the coun
tries with largest government subsidies for ex
port financing, but in the latter case the sub
sidy element has been largely eliminated since 
1982. 

1982. 

The BFCE has authority to provide financ
ing in foreign currencies. In the case of medi
um-term financing (2-7 years), the BFCE first 
endorsed the loans, which are provided at pref
erential rates by the Banque de France. 

In recent year, the value of new BFCE 
loans increased from $10.6 billion in 1980 to 
$11.7 billion in 1982. In addition, the size of 
France's mixed credit piogram grew consid
erably, by approximately 25-30 percent annu

ally. (In 1980, the aggregate value of these 
credits was $1.7 billion, according to the U.S. 
Export-Import Bank.)3 9 

French tax policies deserve mention. Income 
earned abroad by French companies is not tax
able, nor is 95 percent of dividends received 
by French firms from foreign subsidiaries. 

Companies may set up tax-deductible reserves 

"Export-Import Bank of the United States, Report to the 
U.S. Congress,Export-ImportBank of the UnitedStates,Sep
tember 	1983, pp. 5-8. 

"Ibid., pp. 43 and 48. 

http:Germany).38


492 a Technology Transfer to the Middle East 

to cover export credit risks, development and
other promotional costs. Foreign losses are de-
ductible from domestic income taxes even
though foreign profits are not taxed. In 1983,
the French Government also eased foreign ex-
change restrictions so as to boost exports bysmall firms. 

Export Credits in the United Kingdom 
The United Kingdom also offers comprehen-

sive government programs supporting export
finance. A new Projects and Exports Policy
Division was established within the Depart-
ment of Trade in 1980 to focus on exports toThird World markets. The ECGB uses refi-
nancing arrangements with private bankers to 
ensure adequate funding at competitive rates.
U.K. banks are thus able to provide export
credits at OECD consensus terms, because thegovernment pays the banks a direct subsidy
to cover the gap between the credit and the
normal bank lending rate. During 1980, the
ECGB provided financing for $4 billion inlong-term financed exports and $17.9 in me-
dium-term financed exports. 

Export Credits in Japan 

The Export-Import Bank of Japan is the pri-mary vehicle for government-supported export 

financing. As in West Germany, the subsidy
element in Japanese export credits has beencomparatively low. Owned by the government
and overseen by the Ministry of Finance, the
bank has channeled less than 10 percent of allits loans and guarantees to the West Asia re-
gion (which includes the Middle East), with the
vast majority of investments in the petro-
chemical and chemical sectors." Short-term
credits are provided by commercial banks, andlonger-term credits are refinanced by the Ex-
port-Import Bank at preferential rates in com-
bination with some commercial financing. 

Japan's Export-Import Bank is one of thelargest banks of its kind, with total c-reditlargsthzans of it kind, wihtal dit 

authorizations valued at $7.35 billion in 181. 


"Nihon Yushutshunyu Ginko (The Export-Import Bank ofJapan), Gy'omu 1tokokusho (Annual Business Report) fiscal year1981, pp. 10, 17, 20. 

The Bank administers long-term development
loans, which are not considered export credits
because they are not tied to procurement.
These loans often are linked to imports of fuels 
or raw materials. In 1981, a mixed credit pro
gram was established to match programs inEurope. This program is administered by the 
Overseas Economic Cooperation Fund, a public corporation which provides loans to Japa
nese corporations and foreign governments forfinancing various development programs. In
Japan, as in West European nations, official 
export credits are thus often awarded in con
junction with development assistance projects
by the Overseas Economic Cooperation Fund.

A distinguishing feature of Japan's ap
proach has been the designation of some over
seas projects as "national projects," such asthe Mitsui petrochemical project in Iran. Inthat case, the risk associated with Japan's
largest overseas effort was spread among a group of firms in consortia financing. The
number of firms was further expanded as theproject fell on hard times. In addition, the 
government stepped in with additional loans 
and assistance. The core group of Mitsui firmssuffered heavy financial losses due to project 
delays caused by the Iranian revolution andlater damage during the Gulf war, which pre
cluded resumption of construction work. 

Export Credits in West Germany
German financing for exports comes primar

ily from the private sector, particularly commercial banks, and the subsidy element has
been low. The willingness of commercial banks 
to extend export credits owes much to their
close relations with corporations. As equity

shareholders in export-oriented firms, the
banks are sensitive to the importance of ex
port financing. In addition, the KfW (Kredit
arstalt fiir Wideraubau), a public agency with 
private sector representation on its Board ofDirectors, provides ]org-term financing toGerman exporters selling capital goods to dLveloping countries. Because of a shortage of 

government funding, the KfW has increasing
ly gone to capitnl markets to finance largeprojects, with the result that the blended rateoffered has been at or above the OECD rate. 
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Photo credit: Aramco World Magazine 

The Japanese tanker Sun River is shown taking on the first shipment of liquefied petroleum gas (LPG), from one of 
the twin loading berths at the tip of the 10-kilometer-long trestle at the Ju'aymah Marine Export Terminal, Saudi Arabia 

A second source of capital at preferential 
rates is the AKA (Ausfuhrkredit GmbH), a 
private commercial bank syndicate which has 
access to a rediscounting facility of the Deut-
sche Bundesbank and the KfW. One type of 
credit is available at preferential rates formedium-term supplier credits to developing 
countries, and this type of financing can be 
combined with other financing at market 
rates. In addition, the government offers 
rates. Inrditn, h ovndevelopment
mixed credits, which combine dare 
assistance and commercial financing at a com-
bined effective rate of about 8 percent. 

In contrast to the situation in France, the 
privaLe sector rather than the government has 
played a more important role in export financ-
ing. Because the German commercial banks 
work so closely with corporations in financing 
exports, there is less need for direct govern-
ment action. 

Summary 
The conclusion that can be drawn from a re

vie cortlui n th se suppler a
view of export financing in these supplier na
tions is that all of them have similar packages 
of policy instruments. While the subsidy element has been higher in French and British 
export credits during the past decade, since 
1982 subsidies have been greatly reduced 
everywhere but in France. French, Japanese,
and British financing and insurance programs

comparatively more extensive in coverage 
and funding. As shown in table 102, Japanese, 
French, and British official programs cover a 

much larger share of exports than do U.S. and 
West German programs. German commercial 
banks work closely with corporations, reduc
ing the need for direct government assistance. 
All of th. suppliers have expanded mixed cred
its, combining loans at market rates with de
velopment assistance funding. In many cases, 
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Table 102 .- Comparison of Official Export

Support Programs, 1982 


S.... 

France ............. 
West Germany ...... 

A ($ billion) 

$ 96.2 
176.4 

B ($ billion) 

$0.29367 
0.16461 

C (/) 

30.6% 
9.4 

Japan .............. 
United Kingdom .....
United States ....... 
KEY: 

137.7 
97.2 

.212.2 

0.51862 
0.39270 
0.12149 

. 

37.7 
40.4 
5.7 

A - Tota, Merchandise Exports. inB - current $U S billionOfficially Supported Export Transactions, ir current $US. billion Includestotal value of all exports supported by official long and short term loans,insurance and guarantee authorizations for the year, as reported by suppli.er governments In the case of the United States fiscal year 1982 data aregiven, for other countries data are for calendar 1982 

SOURCE Export Import Bank of the United States, data providec, o OTA in May 

programs include extra measures (such as local 
cost support and exchange rate insurance) to 
support exporters. 

Analysis of technology transfers in chapters
5 through 9 indicates that in a few notable 
cases foreign government financing hasstrongly influenced the awards of contracts. 
In aircraft sales and telecommunications con-
tracts, a few widely publicized cases have re-
ceived public attention. The instances where 
export financing appears to have had the most
significant effects are those involving sales of 
very costly equipment which is roughly com-
parable to that available from other suppliers,
and particularly where foreign suppliers are
public corporations or firms closely connected 
to government programs. 

Even in those cases, however, other factors 
have influenced the outcome. Those factors in-
clude U.S. controls on exports as well as corporate strategies of some U.S. firms (including
decisions to focus on domestic or export mar-
kets). The vast majority of technology trade
transactions are not determined by foreign
government financing, but rather by the price
and quality of technology offered, the willing-
ness of firms to provide after-sale services re-
quired for technology transfer, historical and
political relations between buyers and sellers,
and marketing prowess of private sector firms,
Nevertheless, official export financing is an
important support offered to firms doing busi-
ness overseas, and it has at times been a crit-
ical factor in Middle East sales. 

In the last analysis, the organizational re
sources of the government agencies involved, 
and the pattern of business-government rela
tions may be as important as the dollar valueof financing support from supplier govern
ments. In these Western supplier nations, gov
ernments rarely block and usually facilitate,or in the case of France coordinate, export fi
nancing activities. Public and private sectorsshare a common view that exports to devel
oping nations are increasingly important. Theprecise contribution of this comparatively sup
portive context is difficult to measure butnevertheless important. In few instances, how
ever, have actions taken by governments alonedetermined the outcome of competition for 
contracts. 

DEVELOPMENT ASSISTANCE 
AND TRAINING POLICIES 

In comparison to other policies affecting
technology trade with the Middle East, devel
opment assistance per se occupies a compar
atively minor role. Because oil-exporting na
tions such as Saudi Arabia and Kuwait are
themselves aid donors, they receive no devel
opment assistance from supplier governments.
Other Middle East nations, including lower in
come oil-producing nations such as Egypt and
Algeria, do receive development assistance. 
Egypt in 1981 received $1.1 billion in economicassistance from the United States, or about
15 percent of that provided by the United
 
States worldwide.
 

In addition to development assistance poli
cies focusing on 
help for the poorer nations,

supplier governments also participate-some
times in conjunction with private sector firms

-in technical assistance and training projects
in the richer developing countries. Underlying
both types of programs are considerations of
foreign policy-the responsibility that indus
trialized nations have to assist developing
countries, as well as the desire to foster polit
ical alliances with friendly nations. 

In addition, but less often overtly empha
sized, are considerations of commercial gain
associated with all development assistance. 



The supplier nations in West Europe and Ja-
pan have placed considerable emphasis on 
commercial considerations in their develop-
ment assistance programs. This commercial 
perspective is reflected in the fact that the 
OECD Development Assistance Committee 
was studying in 1983 the adequacy of devel
opment assistance to export expansion and 
diversification. 
France 

French development assistance still reflects 
the notion of le besoin derayonnement(the in-
herent need to spread one's ideas or values to 
other parts of the globe): French programs 
stress education and training." The Ministry 
of Cooperation, with 10,000 people, provides 
grants and indirect funding for technical co-
operation. It shares responsibility with other 
agencies such as the Directorate-General for 
Cultural, Scientific and Technical Relations. 
While these programs are not particularly well 
coordinated or given high priority in Paris, 
they have ensured a considerable French pres- 
ence overseas. 

In 1981, French expenditure for bilateral 
technical cooperation exceeded that of any 
other nation, according to OECD statistics, 
including the United States; France also offi-
cially supported far more students and train-
ees than any other nation-more than 36,000 
in comparison with about 9,000 for the United 
States in the same year." (Many more foreign 
students, most of them financing their own ed-
ucations, study in the United States than in 
France, however.) 

By te md-170's ne-Frncesentabrad 
third to one-half of all technical personnel from 
developed countries working in developing na

tions. Many of these people work in education, 
some also assisting in research efforts. The 
French have long been aware that the relations 
established between French and developing-
country technical personnel may lead to the 
choice of French products and equipment. 

"Steven It. Arnold, InplenentingDevelopmentAssistance 
(Boulder, Colo.: Westview. 1982), pp. 11 and 18. 

'"OECD,Development Cooperation-1982,op. cit., p. 240. 
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France has also been at the forefront in using 
mixed credits. In 1980, mixed credits, involv
ing 3.5 percent interest rates and 20-year ma
turity periods on the aid portion of the loans, 
amounted to about 10 percent of the nation's 
total export credits, totalling $1.7 billion.43 

The United Kingdom 
In Britain technology transfer through edu

cation and training has been handled by the 
private sector, with some assistance from the 
government. Many large firms doing business 
in the Middle East, especially telecommunica
tions firms, run training centers for students 
from abroad. In addition, the British Council 
teaches English-language skills abroad and 
operates a full range of programs in the Mid
dle East. Nationalized industries such as Brit
ish Electricity International offer specialized 
programs in the Middle East. This ad hoc ap
proach has been made more necessary by cuts 
in development assistance under the Conserv
ative government. 

The British Minister of Overseas Develop
ment articulated a new emphasis on "mutual 
advantage" in development assistance when 
he stated: "We believe that it is right at the 
present time to give greater weight in the al
location of our aid to political, industrial and 
commercial considerations alongside our basic 
development objectives.'"' Reflecting this em
phasis, the U.K. government announced a new 
mixed credits program in 1981 which was esti
mated to cover $230 million to $460 million 
of overseas business.45 The tied share of Brit
ain's aid has always been comparatively high; 
critics have argued that the result has been 
to foster high-technology and capital-intensive
projects at the expense of others.4 

"Export-Import Bank of the U.S., Report to the Congress..., 

1981, op. cit., p. 43. 
"Arnold, op. cit., p. 147. 
"Export-Import Bank of the U.S., Report to the Congress..., 

1981, op. cit., p. 79. 

"Select Committee on Overseas Development, The Pattern 
of United Kingdom Aid to India (First Report, Session, 1978
79, HMSO 1979), p. xxiv, cited by Arnold, p. 157. 

http:business.45
http:billion.43
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Japan 

Japan's government economic cooperation 
programs, some of which are carried out in 
conjunction with private sector organizations, 
have up until the past decade been compara-

tivc!y small-scale and oriented toward Asia. 
The amount of Japanese ODA flowing to the
Middle East increased rapidly in the 1970's,
reaching a peak of almost one-quarter of the
total in 1978, when large shares went to Iran 
and Egypt."7 

While the Japanese Government has
pledged itself to expand Japan's ODA rapidly
in the next few years so as to raise the per-
centage contribution of GNP to a level more 
on a par with other OECD nations, in 1981 and 
1982 Japan's ODA fell in dollar value. 4" In 
1983, the Government of Japan announced 
that its goal of boosting ODA was unattain-
able, due to budget deficits and other factors. 

The Ministry of Foreign Affairs is the pri-
mary body responsible for official economic co-
operation; the Overseas Economic Coopera-
tion Fund (OECF) provides assistance to
projects which may be politically important
but not commercially viable, and the Japan In-
ternational Cooperation Agency (JICA) runs 
training programs for people from developing
countries both in Japan and abroad. The 

OECF and the JICA receive direction from 

parts of the government with different man-

dates, leading to problems in coordination. 


Official policy statements emphasize tech-

nology transfer, along with financial assist-

ance, as essential components of aid. Technol-

ogy transfer to Middle East nations is viewed
 as a particularly important component of Ja-pan's relations with these nations. 9 But de-
........
setnoping-country 


,Japan International Cooperation Agency, 
Chukinto n t 
suru JICA KVoiyoku Jigyono Gaivo (Tokyo: JICA, 1982). p.3. During that year more than 10 percent of Japan's ODA went
to the Middle East. 

",JEI Report, No. 23B, June 17, 1983, p. 4. 
'"See Ministry of Foreign Affairs, The Developing Countries

and Japan,Japan'sEconomic Cooperation(Tokyo: MFA, 1979),p. 20. One industry leader assessed technology transfer to the
Middle East in the following way: "It is important for Japanto develop friendlier relations with such oil-producing countries 
as Saudi Arabia, the UAE, Iraq and Kuwait in the Middle East,regardless of its oil purchase from these countries. Economic 

spite the rhetorical support for technology 
transfer, the number of Japanese technical ex
perts in the Middle East supported by govern
ment programs remains comparatively small.
In 1981, there were about 300 overseas vol
unteers (in JICA programs) in the Middle 
East, and about 3,000 people went as team 
members on expert survey visits to the re
gion." Even more important arp the efforts of
private companies in support of various tech
nical assistance activities. 

As mentioned earlier, Japan has recently
greatly expanded its mixed-credit program; in
fiscal year 1981 $1.9 billion in concessional 
credits were to be fund d by the OECF. In 
comparison to other OECD countries, Japan's
aid has been more in the form of loans than 
grants.
 
West Germany 

The West German development assistance 
program is characterized by administrative 
separation between the policymaking agency
(the Ministry of Economic Cooperation), and 
two implementing agencies: the GTZ (Deut
sche Gesellschaft fur Technische Zusammen
arbeit) in charge of technical assistance and 
the KfW, which, as mentioned above, handles 
financing. Since the early postwar period. the 
German Government has relied on a host of

independent organizations to carry out dex .31
opment assistance projects elsewhere handled

by governments. One (DED)is responsible for
training, another (DES) for arranging confer
ences and seminars, still another (DIE)for re
search and consultancy. 

The German Development Co. (DEG) promotes cooperation between German and devel
enterprises through equity investments and loans. DEG is a partner in a 

and technica! cooperation is considered instrumental in cement
ing these reladons. As oil-producing states have abundant cap
ital available for development, it is necessary to step ap technical cooperation based on technology transfer through suchcooperation programs as formulation of economic and social development plans, export assignment and acceptance of
trainees." Hiroshi Irisawa, "Technical Cooperation Toward MiddIe East Countries," Digest of JapaneseIndustry and Tech
nology, No. 175, 1982, p. 12. 

"Japan InternationalCooperation Agency, 1982, p. 27. 



joint venture with Saudi Arabia, the purpose 
of which is to evaluate projects and bring cor-
porate partners together. The GTZ has sub-
contracted 200 technical training projects to 
outside private consultants. A number of 
churches, political foundations, and private 
organizations also receive grants to carry out 
development programs. 

One distinguishing feature of German devel-

opment assistance is the comparatively strong 
emphasis placed on technical assistance: be-
tween 1976 and 1980 about one-third of the 
bilateral German development assistance went 
toward technical assistance, a level second 
only to that of France.' According to OECD 
data, during 1980 the level of German "tech-
nical cooperation expenditures" ($990 million) 
for example, exceeded those of the United 
States ($724 million)." In the 2 years follow-
ing, the level of U.S. assistance of this type 
was greater, but Germany still ranked third 
after France and the U.S. in its bilateral dis-
bursements. 

As mentioned earlier, West German techni- 
cal assistance has been particularly prominent 
in some of Middle East nations, including 
those rich in oil but needing technology trans-
fers. West Germany also supports independ-
ently through government funds a large num-
ber of students and trainees, numbering 
almost 22,000 in 1982. In addition, Germany 
ranks second only to the United States in the 
value of private voluntary contributions for 
development cooperation. 

The level of untied bilateral aid is higher in 
West Germany than in most other supplier na-
tions. Many of the government-sponsored 
projects fall somewhere between commmercial 
promotion and development assistance. Mixed 
credits have been utilized, though less fre-
quently than in some other countries; the 
strength of German financial institutions such 
as the KfW and the private AKA reduce the 
need for mixed credits. 

"'Arnold, p. .19. 
-OECD, Development Cooperation, 1982, p. 240. In 1982, 

France ranked first, the United States second, and West Ger-
many third in expenditures for technical cooperation, accord-
ing to OECD data. See ibid., p. 204. 
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Development assistance is carried out by a 
variety of organizations in these supplier na
tions. Technical assistance receives consider
able emphasis in French and German pro
grams, while Japanese policy statements 
indicate that government officials view this as 
a priority area. The development assistance 
policies of these nations all have a strong com
mercial flavor. 

Mixed credits is but one indication; involve
ment by German private organizations, some 
of which promote joint ventures in the Mid
dle East, is another. It is not an exaggeration 
to say that all of these nations view commer
cial gain as concomitant with development 
assistance. Generally speaking, West Europe
an and Japanese policymakers have not been 
reluctant to consciously emphasize the com
mercial side of development assistance. 

MULTILATERAL POLICY
 
FORMATION: THE EUROPEAN
 

COMMUNITY AND THE
 

EURO-ARAB DIALOG
 

While the multilateral dimensions of policies 
affecting technology transfer to the Middle 
East are clearly less salient than the national 
policies discussed earlier, they are worthy of 
consideration. All supplier nations provide de
velopment assistance through multilateral 
agencies such as the United Nations, but the 
relative share of multilateral assistance in the 
development assistance of these nations has 
fallen in recent years from 31 percent in 1977 
to 23 percent of official development assist
ance in 1981.11 

Through a variety of other organizations 
such as OECD, the International Energy 
Agency, and the International Monetary 
Fund, supplier governments attempt to coor
dinate their efforts, some involving technol
ogy transfer. However, OECD has been in

"OECI), Development Cooperation, idid., p. 72. In 1982, 
multilateral contributions rose to 28% of ODA, but this was 
viewed as a temporary phenomenon, which reflected a bunching 
of payments to IDA. See OECD, Development Cooperation, 
1983, pp. 97-98. 
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volved primarily in studies of development
issues rather than implementation of pro-
grans. There are currently few coordinated ef-
forts by OECD nations to provide assistance 
to Middle Eastern countries. Assistance pro-
vided to Lebanon has been one of these, 

While such multilateral efforts have been
important, more specialized regional programs
involving these nations are particularly worth 
consideration, not only because the results of
ongoing efforts such as the Euro-Arab dialog
illustrate some of the p 'blems associated 
with multilateral approach, s, but also because
these program- hav at times been viewed as
running at ci oss-p, poses to those of the
United States. In addition to bilateral policies,
West European nations have used the insti-
tutions of the European Community to man-
age their relations with the Arab world. Euro-
pean leaders have been stimulated by the 
prospect of linking Western technology to
Arab capital in development efforts. Arab
countries have looked to Europe not only as
model of economic integration, but also for
allies in pursuit of resolution of Middle East 
conflicts. 

Background to Multilateral
 
European Programs 


Despite the fact that the ingredients of a sig-
nificant political and economic bargain have
been apparently available, the history of the
Euro-Arab dialog over the last decade reveals 
a persisting problem in defining terms accept-
able to both sides-the European Community
and the Arab League. There are several rea-
sons for this difficulty. First, the large num-
ber of participants has made it difficult toreach agreement. Discussions have been de-
layed by the inability of Arabs in particular, 
but also Europeans, to agree among them-selves. Some states have found bilateral deals 
more attractive than multilateral arrangements. 

A second problem has been the European de-
sire to stress economic issues in contrast to
the Arab view that political concessions 

should precede economic agreement. 4A third 
constraint has been the role played by outside 
states, particularly the United States. In the
early 1 970's American leaders viewed Euro
pean overtures to oil-producing states as
undermining the common economic interests 
of supplier states and impeding U.S. efforts 
to promote a peace settlement." Despite slow 
progress, the Euro-Arab dialog is important 
as an example of a multilateral attempt to
coordinate policy in technology trade and
transfer-one in which the United States has 
not participated. 

European Community (EC) interest in coop
erating with the Middle East predates the oil
crisis of 1973-74 and should be placed in the 
context of relations with former colonies and
the Third World in general. In the late 19 60'sthe EC began a series of trade-related initia
tives with the "ACP countries" in Africa, the
Caribbean and the Pacific which resulted in 
a preferential trade package finally agreed on 
at Rome in 1975. At the same time, there was
growing interest in complementary accords 
with Arab and other countries in the East and 
South Mediterranean rim. 6 

-On the Arab view, see Nijmeddin Dajani, "The Euro-ArabDialogue: The Arab Viewpoint," in Euro-Arab Cooperation, E.J. Volcker (ed.) (Leyden: A. W. Sijthoff, 1976), ch. 13 and Dieter 
Bielenstein. Europe's Futurein the Arab View (Saarbracken: 
Verlag Greitenback Publishers, 1981). For the European view,
see John P. Richardson, "Europe in the Middle East: Shaping
a Political Role," SAIS Review, winter 1981-82, pp. 107-17; Udo
 
Steinback, "Western Europea and EEC Policies Towards Med
iterranean and Middle East Countries"; Colin Legum, Middle
East ContemporarySurvey, vol. 12, 1977-78 (New York: Holmes
 
&Meier, 1979), pp. 40-48; Stephen J. Artner, "The Middle East: 
AChance for Europe?" InternationalAffairs, London, vol. 56, 
summer, 1980, pp. 420-442.'See D. J. Allen, "The Euro-Arab Dialogue," Journalof Common Market Studies, vol. XVI (June 1978), pp. 323-342; Adam 
Garfinkle, "America and Europe in the Middle East: A NewCoordination," Orhis,vol. 25, No. 3, fall 1981; Alan R. Taylor,"The Euro-Arab Dialogue: Quest for an Interregional Partnership," Middle East Journal, vol. 32, No. 4, 1978, p. 443. 

"See 1-1.A. H. Gadel Hak, The MediterraneanPolicy of the 
European
Amsterdam,

Community
1978). 

(Doctoral Dissertation: University ofSee also Samy Afify Hatem, The Possibilitiesof EconomicCooperationand Integration Between theEuropeanConmunity and the Arab League (Munich: Florentz, 
1981). 
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The October war and the oil embargo of the wealthy Gulf states, perhaps via the Gulf 

1973 provided a stimulus to the dialog. In No- Cooperation Council, as well. The bilateral 

vember 1973, the EC issued the Brussels Dec- character of the agreements has allowed the 

laration urging bilateral cooperation agree- Europeans as a group to maintain good rela

ments, and stating European opposition to tions with individual states even when rela-

Israeli occupation of territories held since 1967 tions between the regions have deteriorated 

and support for the rights of Palestinians in or cracks emerged in the pan-Arab movement. 

a Middle East peace settlement. A month later European cooperation with Egypt, for exam

the Europeans announced their support for ple, did not terminate with the nation's ouster 
"negotiations with oil-producing countries on 	 from the Arab League because of its partici

pation in the Camp David accords. These bicomprehensive arrangements comprising 
cooperation on a wide scale for the economic lateral cooperation agreements have been im

and industrial development of these countries, portant in setting the stage for private sector 

industrial investments and stable energy sup- involvement in Middle East nations, since 

plies to the member countries at reasonable they signify official government support for 

prices." 7 Two sets of negotiations followed, commercial interactions. 
one concerning bilateral cooperation agree
ments and the other the Euro-Arab dialog con- The Euro-Arab Dialog 

cerning issues of common concern to both The second and more political negotiations 
sides. of the Euro-Arab dialog have been character

ized by a tension between the Arab desire to 
Bilateral Cooperation Agreements focus on political issues and the European 

Identical bilateral cooperation agreements determination to separate politics from eco

have been concluded between the EC and Isra- nomics. The dialog was launched in July 1974 

el as well as 11 of the 20 Arab League states. to discuss negoitating procedures. However, 

These agreements provide preferential trade work was delayed because of two issues: the 
European decision to conclude a cooperationtreatment permitting entry of Arab manufac-

tured goods into European markets unhin- agreement with Israel, and Arab insistence on 

dered by tariffs. (However, it is important to Palestinian representation in their delegation. 

note that the few industrial products produced The former issue remained a source of irrita

by Arab states, including textiles and petro- tion, while the latter was resolved by the 
which ruled that delegachemicals, are not covered by these "Dublin formula," 


agreements.) tions should be homogeneous rather than serv
ing as representatives of particular states orIn addition, the agreements promote finan- groups. Palestinians could therefore partici

pat w a isin g thereprenation
cial and technical assistance. While the 

uestion. 
amounts of funding are relatively low, they 

q 
carry weight in the sense that they provide a 

framework and are usually used in conjunction Since the first deliberative session held in 

with other investment funds. A much wider Cairo in 1975, techno!ogy-related issues have 

range of cooperation-in science, technology, received attention. Working committees were 
set up to handle a variety of issues, includingenvironment, sales promotion and marketing, 

industrial management, and private invest- scientific and technology cooperation. The 

ment-is anticipated. meeting produced a joint memorandum which 
recognized the dialog as a "product of joint 

These agreements provide a context for political will that emerged at the highest level 
ongoing cooperation. Some Europeans expect with a view Lo establishing a special relation

that such agreements will be established with ship between the two groups." More specifi

cally, it called for "the development of the 

"'Quoted in Taylor, op. cit., p. 431. Arab world in its entirety and of lessening the 
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technological gap separating Arab and Euro-
pean countries."' 

The progress of the dialog between 1975 and 
1978 was not dramatic, but some important 
projects were initiated which relate to technol-
ogy trade. The working committee on indus-
trialization proposed creation of Euro-Arab re-
source and information centers, and a study
of programs for education and training in 
standardization and quality control. In addi-
tion, a subcommittee dealing with petrochem-
icals proposedworl andEurpe,ut in the Arabmarket studieshe Eropans ere 
world and Europe, but the Europeans wereless enthusiastic than their Arab counterparts 
about this proposal. In late 1983, moreover,a draft investment convention was under dis-
cussion at a technical meeting held in Tunis. 

The working committee on scientific and 
technological cooperation identified a number
of areas for study, including the feasibility of 
an Arab water desalination and water re-
sources center, an Arab polytechnic institute,
and a study of the scientific infrastructure for
oceanography in Arabthe world. Finally,
members from both the industrialization and
technological cooperation committees pro-
posed the establishment of a Euro-Arab cen-
ter for technology transfer to be located in the
Arab world. 

The work of the dialog was suspended fol-lowing the signing of the Camp David accords 

in 1979. As a show of their displeasure with 
Egypt, the Arabs suspended that nation fromthe Arab League and moved the headquarters 

of the organization from Cairo to Tunis. The 

bureaucratic disarray caused by the ouster of

Egyptian officials and the loss of Arab League 

records was probably just as damaging to negotiations as the decision to suspend discus-
sions. These delays caused by political events 

thus much more negatively affected the Euro-

Arab Dialog than the bilateral cooperation

efforts. 

For the last 4 years, leaders on both sides 
have sought to renew the dialog. In June 1980, 

"'Taylor, op. cit., lhe European Commounity and the ArabWorld, p. 29. 

the Europeans took the initiative in issuing 
a declaration calling for relaunching of the dia
log. An economic task force was organized to 
secure agreement on issues such as the Euro-
Arab technology transfer center prior to a 
high-level ministerial meeting scheduled for 
the summer of 1981. That meeting, however, 
never occurred. Arab opposition to European
participation in the Sinai peaceke-eping force,and later the war in Lebanon strained relationswithin the Arab nations. By late summer1982 the Arab nati o s esum mer 
1982, the Arab League proposed resumptionof the dialog. The European response was un
certain in the midst of American efforts tomediate between Israel and Lebanon. 

In late 1983, the fifth session of the General 
Commission of the Euro-Arab Dialog was con
vened. While no statement was issued at the 
end of the meeting, it was significant that high
level political discussions were resumed for the 
first time in 4 years. 

Many EC officials are skeptical that the Eu
ro-Arab dialog has a viable future. The stale
mate of the period following 1979 highlights
the fact that the dialog has been strongly af
fected by political developments. By linking
economic and political issues in the framework 
of the dialog, it has been difficult to pursue
cooperation at the technical or economic levels 
without resolution of political problems. In thelast analysis, it is probably true that politics 

will never be far removed from these discussions if negotiations require a large group ofcountries to coordinate their positions. This 

may explain why European nations acting in
dependently have been more successful in pursuing economic and technical cooperation with
individual Middle East nations. 

The Euro-Arab dialog is nevertheless like
ly to remain a feature of relations between the 
two regions for some time to come. The com
mon interests identified a decade ago have 
changed, but in some ways become more im
portant. The Europeans are less dependent on
Arab petroleum in a period of excess supplyand falling prics, but they have become in
creasingly involved in Arab markets in orderto sustain export levels during a time of reces



sion in the West. The Arabs still look to Eu-
rope for a somewhat different political perspec-
tive from that of the United States concerning 
the Middle East, and Europe will become more 
and more important as a market for Middle 
East products such as petrochemicals. The 
multinational character of the discussion re-
veals the perceived common West European 
interest in building bridges to the Arab world. 

Technical issues concerning industrializa-
tion and trade may occupy a more central 
place in the dialog during the years to come. 
On the one hand, Arab nations have long been 
interested in focusing attention in the dialog 
on commercial cooperation in petrochemicals 
and refining. Simply put, the Arab nations 
wanted outlet guarantees for their petrochem-
ical production, most of which will come 
onstream in the late 1980's. While cautious, 
the Europeans supported a market study of 
a dozen basic petrochemical products which 
was complete prior to the suspension of the 
dialog in 1979. 

Working groups have continued discussions 
on petrochemical trade issues. However, Euro-
pean industrialists remain skeptical of the 
whole process and there are indications of pos-
sible protectionist responses when Arab petro-
chemicals hit European markets. The EC posi-
tion has been that the dialog could be used to 
stave off such potential trade frictions with 
the Middle East, but it is not clear that indus-
try can be persuaded. Arab nations maintain 
great interest in resuming such talks. If and 
when the dialog is resumed wholeheartedly, 
such economic issues may be a central focus 
of concern. 

POLICY VARIATION AND 

THE FUTURE OF WESTERN 


TECHNOLOGY TRADE 


There is considerable variation in the ap-
proaches various supplier governments have 
taken to policies affecting technology trade 
with the Middle East. While none of these na-
tions have developed clearly articulated and 
coherent technology trade policies, all of them 
have an array of supportive policies. Never-

Ch. 12-Policies of Other Supplier Countries a 501 

theless, the strongly stace-led approach of 
France contrasts sharpl-, with the lower-pro
file and more indirect supports offered by the 
government of the Federal Republic. 

A second feature, which distinguishes Euro
pean and Japanese policies from those of 
United States discussed in chapter 13, is the 
absence of controls on exports of advanced ci
vilian technologies and equipment to develop

ing nations generally, or the Middle East spe. 
cifically. Outside the Coordinating Committee 
(CoCom), the multilateral controls on exports 
to communist nations, these nations have few 
official disincentives for nonmilitary exports. 
Japan's liberalized foreign exchange law, for 
example, requires only that investors notify 
the Bank of Japan when they make invest
ments in the Middle East, unless the enter
prise involves banking, fishing, or military pro
duction. Approval of plant exports is normally 
automatic if contracts are signed. 9 

Similarly, all German exports must be ap
proved by the Federal Office of Commerce in 

Frankfurt-Eschborn, but few denials are made 
except for items on the CoCom list. All of these 
nations have special regulations on nuclear ex
ports, but as discussed in chapter 9, there has 
been considerable variation in implementation. 
Nor do these nations have antiboycott policies 
similar to those of the United States."( Their 
comparatively vigorous trade promotion ef
forts and the absence of controls set the pol
icies of these supplier countries in contrast to 
those of the United States. 

The different policy approaches certainly re
flect historic patterns of business-government 

relations in these nations, as well as variations 
in propensity of nations to play a great-power 
diplomatic role. Reflecting these differences, 

these nations have each developed expertise 
in particular types of technology trade. The 

-

"See "Japan's Plant Export Activities," JEJ Report, No. 
32A, Aug. 26,1983. p.3; Look Japan,Jan. 10, 1980, pp. 12-13. 

"'In 1979, U.K. Energy Secretary 'ony Benn issued a state

ment effectively banning sales of North Sea oil to Israel. This 

policy was challenged in court on the grounds that a 1975 agree
ment between the EEC and Israel prohibited any new restric
tions on trade with Israel. See FinancialTimes, Dec. 3, 1983, 

p. 3. 
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French, for example, have through their state-
led approach succeeded in putting together
large "package contracts" involving many
French firms, including public enterprises,
This approach has encouraged French partic-
ipation in large public works contracts, 

Japan has emphasized plant exports, while 
West Germany exports capital equipment and
training; in both cases, private sector firms 
play particularly important roles in technolo-
gy trade and historical interrelationships of
economic institutions (corporate groupings
and close busines- .governmentrelations in Ja-
pan, and the interaction of financial and cor-
porate institutions in the FRG) have facili-
tatea trade. 


The tritish approach is distinguished by a 
clear separation of public and private institu-
tions, and an absence of large consortia bid-
ding that is more common among firms from 
rations where banks and corporations work 
more closely (Japan and We t Germany). 

The conclusion that must be drawn fromthis analysis isthat there isno one national
thisoaanalysis issthatatherepisino.onelnationale 

approach which is clearly superior. All of thesenations remain important competitors in Mid-
dle East cechnology trade today and will con-tinue to be so in the years ahead. Among th~e 
Western suppliers, French and British marketshares declined slightly during the last dec-ade, while only Japan decidedly increased itsshare, 

There is no evidence to support the argu-
ment that government policies consistently de-termine patterns of technology trade. In some 

suppargrt
instances, such as theorJapanese"ntio alGovernment'sroj cts or 
support for large "national projects" or
French Government-led negotiations for large-

cases are the exceptions rather than the rule. 

On the other hand, all of these nations have
developed policies supporting technology
trade which are assets to exporting firms. The
dollar value of direct export subsidies is, in 

this regard, perhaps less important than the
organizational resources which governments
have at their disposal for putting buyers and
sellers in contact, 'or coordinating public-pri
vate sector activiLes in technology trade, for 
combining commercial and "philanthropic" as
pects of development assistance. 

Firms have generally been the major actors 
in technology trade: the strengths and weak
nesses of particular firms ond industries gen
erally are more critical in winning a sale than 
the actions of government policymakers. How
ever, in some cases these actors are one and
the same (e.g., nationalized telecommunica
tions firms). 

With the exception of Britain, all of thesecountries have during the past decade allowed 
economic and energy concerns to rise to the
fore in their policies toward the Middle East. 
Their ability to put together large consortia 
"packages ' has been an asset; in the decade 
ahead the expertise of smaller and more spe
cialized technology exporters may becomemore important in less rapidly growing Middle East markets. Thus, the newly industrializ
i gc u ti sa i n W s
 
Europe may expand their market shares in
 

ing countries as wellela as smallerm le firmsm in West 
specialized niches. West German firms appear 
particularly well placed to take advantage of
 a growing demand 
 for specialized technical
assistance. Japanese firms, particularly thecorporate groups associated with trading companies, are also in a good position to expandexports in a number of areas such as telecom
munications equipment.

Governments play important roles in setting
Governm en pl y o nterolesin wi chthe overall foreig. policy context within which 

technology trade occurs. The fact that histori
cal and colonial ties are still reflected in tech

scale contracts, governments have certainlynohelped to foster specific projects, but these gy t a e rl i ns nd c es he nology trade relations mptance indicates the imporof government policies at the highestlevel. In few instances have specific trade promotional or financing programs solely deter
mined the competitive success of firms, but 
they have provided significant support for ex
porting firms. The environment of cooperative 



business-government relations characteristic 
of some of these nations, combined with the 
comparative absence of controls, and the gen-
eral receptivity to coupling commercial inter-
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ests with assistance and politics set the poli
cies of other Western suppliers in contrast to 
those of the United States. 

II: SOVIET BLOC SUPPLIER COUNTRIES
 
As a group, the Soviet bloc countries, includ-

ing the U.S.S.R. and Eastein Europe, have not, 
been particularly successful in expanding their 
share of commercial exports to the Middle 
East region. In contrast to the Western sup-
plier nations which are important competitors 
with U.S. firms and organizations in Middle 
East markets, the role of the Soviet bloc coun-
tries-particularly the Soviet Union-is par
ticularly important to military and strategic 
issues in U.S. policy. 

The remainder of this chapter identifies ma-
jor trends in Soviet bloc economic interactions 
with the Middle East, highlights policies af-
fecting technology transfer to the region, ex-
plains why these nations have played a com-
paratively limited role in civilian technology 
trade with the region, and looks ahead to fu-
ture prospects. 

As in other areas of research on the 

U.S.S.R.. it is difficult to assemble reliable 
data on Soviet bloc trade and policies. What 
is clear is that during the last decade, Soviet 
interactions with the Middle East have in-
cluded considerable military assistance, while 
East European interactions have been concen-
trated more in commercial trade. Training, 

however, has been a key element in technolo-
gy trade relations with the Middle East, both 
foi the U.S.S.R. and Eastern Europe, and in
both the military and civilian spheres.a.dIsrael, 

There is little doubt that the ability of So-
viet bloc countries to compete with Western 
suppliers in comnmercial technology trade re-
mains limited, and will probably remain so 
during the next decade. However, there are ir-
dications that Soviet bloc policies towards en-
couraging technology trade have been 
strengthened in recent years, and some signs 
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that Middle East countries may wish for a va
riety of reasons to expand economic relations 
with these countries. Therefore, despite the 
comparatively small role that these countries 
play in commercial technology trade with the 
Middle East, they represent another group of 
supplier countries whose actions are of impor
tance to U.S. policies. 

TRENDS 1N SOVIET BLOC
 
ECONOMIC INTERACTIONS
 
WITH TIE MIDDLE EAST
 

Military assistance has undoubtedly been a 
more important component of Soviet economic 
interaction with the Middle East than econom
ic assistance and commercial trade. In con
tz-ast to East European military aid, which has 
been quite limited, Soviet military assistance 
remains high relative both to Soviet military 
aid to othertepartsupir.Bten15of the world and to militaryadfo n 
aid from other suppliers. Between 1956 and 
1979 the U.S.S.R. committed close to $35 billion in military aid to the Middle East and 
North Africa, or about three-fourths of all So
viet military aid to non-Communist develop
ing countries worldwide. 6 In 1976-80 alone,1 

Soviet arms transfers to the Middle East (in
cluding Libya and Algeria) were valued at 
$19.8 by Drgeam eriod USand 
$19.8 billion." During the same period, U.S. 
arms transfers to the Middle East, including 

were valued at $14.2 billion (table 103). 
TCentral Intelligence Agency, Washington, D.C., "Commu

nist Aid Activities in Non-Communist Less Developed Coun
tries, 1979 and 1954-79," Research Paper, 1980. This does not 

include additional military agreements totaling almost $3 bil
lion with North Africa. 

"United States Arms Control and Disarmament Agency, 

World Military Expenditures and Arms Transfers 1971-80, 
ACDA Publication 115, March 1983, pp. 117-119. Total Soviet 
arms transfers to developing nations not including the War
saw Pact during the same period were $26.2 billion (in current 
dollars). 
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Table 103.-Soviet, U.S., and French Military Arms Transfers to the Middle East, 
1976-80 (million U.S. dollars) 

Supplier recipient Total United States U.S.S.R. France 
Africa ................. 21,500 825 11,300 2,400


Algeria .............. 2,300 N 1,800 N

Libya ................ 8,600 N 5,500 410
 

Middle East ............ 38,600 14,200 12,500 3,500

Egypt ............... 1,900 430 
 20 600 
Iran ................. 8,300 6,200 625 200

Iraq ................. 7,800 N 5,000 
 950
 
Kuwait .............. 800 ,IGO 50 130

Saudi Arabia ......... 4,700 2,000 N 700

Syria ................ . 6,600 N 5,400 290

Israel ................ 4,300 4,300 N N

Jordan .............. 1,000 725 N 
 280 

N Indicates either none cr negligible. 

SOURCE*	World Military Expenditures and Arms Transfers, 1972.80, ACDA,Mirch 19B3, pp. 117-120. The United States and 
France are the two largest Western suppliers of arms to the Middle East. 

While the lion's share of Soviet military as-
sistance to developing countries has consist-
ently 	been directed to the Middle East, this 
assistance has been focused on a limited num-
ber of countries: Egypt until the early 1970's, 
and currently Syria, Iraq, Libya and to a lesser 
extent Algeria and Iran. In contrast to the pat-
tern of Soviet economic relations which are 
heavily weighted toward military assistance, 
East 	European military assistance has been 
more limited and commercial trade relatively 
more 	important. 

Although most economic interaction with 
the Middle East has been in the military arena, 
Soviet economic assistance to Middle East 
countries has not been insignificant. During 
the last 25 years, Soviet military assistance 
to the Middle East and North Africa has been 
twice to three times as large as economic 
assistance to these countries; this economic 
assistance, estimated at about $11 billion, 
1q54-79, was nonetheless substantial, and 
uimprised about 60 percent of the total ex-

,ended by the Soviet Union to non-Communist 
developing countries worldwide. 3 As with mil-
itary assistance, East European economic 
assistance has been much smaller than that 
of the Soviet Union, and the recipients have 
included roughly the same group of countries. 

"CIA, CommunistAid Activities ...op.cit., pp. 13, 14, 18-
21, 24, and 28. 

In contrast to the decade of the 1960's, when 
Soviet bloc commercial trade with the Middle 
East grew to a level comparable to that of 
many individual Western countries, during the 
1970's the Soviet bloc share of exports to the 
Middle East declined markedly. In 1970, So
viet exports to the Middle East were roughly
comparable in value to those of West Ger
many, and exceeded those of Japan, France, 
and the United Kingdom. During the 1970's, 
moreover, Soviet bloc exports to the Middle 
East continued to rise. Indeed, Eastern Eu
rope found in OPEC its fastest-growing for
eign trade, 1970-78; and although Soviet bloc 
exports to developing countries made up only 
about 3 percent of tota foreign trade in 1978, 
the OPEC countries accounted for about 40
 
percent of all East European trade with devel
oping countries. More than 70 percent of Hun
gary's industrial exports, for example, have 
gone to the Middle East in recent years. 4 

This growth, however, was outpaced by a 
growth of Middle East trade with the West, 
and during the 1970's the Soviet bloc share 
of total trade with the Middle East became 
very small. Table 104 shows Soviet exports to 

6'See Ronald G. Oeschler and John A. Martens, "Eastern Eu
ropean Trade With OPEC: A Solution to Emerging Energy
Problems?" in U.S. Congress, Joint Economic Cormnittee, East 
EuropeanEconomicAssessment (Washington, D.C.: 1981), p.
514. See also MiddleEastEconomic Digest,Special on Hungary
in the Middle East, May 18, 1984, p. 55. 
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Table 104.-Middle East Imports From Selected Western Countries and the U.S.S.R., 1970 and 1978 

Egypt 
United States ............ 1970 77.0 

1978 1,131.8 
U.S.S.R .................. 1970 362.9 

1978 216.9 
Japan ................... 1970 12.4 

1978 400.3 
France .................. 1970 63.5 

1978 553.8 
West Germany ........... 1970 122.3 

1978 674.5 
Italy .................... 1970 64.8 

1978 407.9 
United Kin(Idom .......... 1970 44.4 

1978 393.8 

(millions U.S. dollars) 

Iran Algeria Iraq 

326.0 61.1 22.2 
3,678.2 373.3 316.2 

187.6 69.4 65.9 
636.1 129.8 990.3 
178.8 20.2 15.9 

2,691.1 729.3 951.5 
67.3 562.4 35.1 

889.1 1,530.6 502.4 
321.6 99.0 19.2 

3,380.7 1,275.2 802.0 
82.5 93.6 15.4 

1,068.6 949.2 323.5 
154.9 40.2 55.4 

1,428.7 231.1 415.2 

Saudi Arabia Kuwait Libya Syria 

140.4 61.6 107.8 11.1 
4,295.4 725.5 422.8 133.7 

6.0 10.8 14.3 46.4 
11.9 53.8 76.1 192.9 
83.8 94.4 31.4 16.1 

3,254.3 774.1 353.7 88.2 
29.2 32.5 42.4 18.6 

875.0 210.2 536.1 271.4 
65.0 42.2 45.8 23.4 

2,078.8 346.9 821.9 262.8 
34.6 25.9 133.6 20.9 

1,466.8 287.9 1,306.5 237.6 
78.1 70.1 55.4 14.2 

1,505.3 636.9 410.9 110.8 
SOURCES: Data for the United States, Japan, and France: U.N. Supplement to World Trade Annual: Trade of Industrial Countries With the Developing Countries and 

Eastern Europe (New York: Walker & Co., 1979). Data for the U.S.S R. from the Central Intelligence Agency, computerized data, compiled from official Soviet 
foreign trade handbooks for each respective year 

the Middle East as compared to those of se-
lected Western nations in the 1970's. Whereas 
the total volume of Soviet and East European 
annual exports to the Middle East almost 
quadrupled in 1970-78, the volume of annual 
exports from the West grew almost twelve-
fold. By 1978, the U.S.S.R. accounted for only 
5 percent of the Middle East market. 

foreign
Decline in the Soviet loc's sare ofwasr 

trade with the Middle East countries wn paq, 
ticularly steep not only in Egypt, but in Iraq, 
Syria, and Algeria. Iraq is the only country 
examined by OTA where imports from the So-
viet Union have exceeded those of any one ma
jor Western supplier in recent years. But even 
here total exports from the U.S.S.R. were far 
exceeded by the combined total of export, 
from the West. (In 1978, Soviet exports to 
Iraq were estimated at $603 million, as op-
posed to $4.6 billion from the six major indus-
trial countries.)" Trade with Saudi Arabia and 
Kuwait remains quite limited; trade with Syr-
ia, Algeria, and Iran (which remains East Eu-
rope's largest OPEC trading partner) has been 
larger but still far below the level of trade with 
Western countries. 

"Data for U.S.S.R. from CIA, Project Trader (computerized 
printouts compiled from official Soviet foreign trade hand-
books). Data for industrialized countries from UN Supplemont 
to World TradeAnnual: Trade of IndustrialCountriesWith the 
Developing Countriesand EasternEurope (New York: Walker 
& Co., 1979). It is unclear what proportion of Soviet exports 
may have been military related, 

Only a very small portion of Soviet bloc 
commercial exports to the Middle East have 
been technology-intensive products in the sec
tors examined by OTA. For the past decade, 
Soviet bloc exports to the Middle East have 
consisted mainly of primary products such as 
food, intermediate goods (chemicals, steel, ce
ment, glass, textiles), services (including con
struction, training and medical services), and 
for the Soviet Union a growing portion of ma
chinery and equipment. In all five technology 
sectors examined by OTA, imports from the 
West have far exceeded those from the Soviet 
bloc in the Middle East. 6 

In the five sectors selected by OTA, there 
is evidence that Soviet bloc countries have ex
ported comparatively small volumes in the fol
lowing subcategories: airplanes and helicop
ters, chemical technology including fertilizer 
plants, aerial communications systems, and 
medical construction services. The Soviet 
Union has comparatively strict control on ex
ports of nuclear equipment, but has assisted 
in nuclear programs or planning over the years 
in Iraq, Libya, Syria, and Egypt. 

"'Data do not permit conclusions about the degree to which 
Soviet exports are in technology-intensive sectors. Nearly half 
of total Soviet exports to Iraq in 1978, for example, were in 
machinery and equipment-a relatively technology-intensive 
export category. However, it is impossible to identify the com
position of these exports, except to note that aerial communi
cations facilities, geological survey equipment, and oil field 
equipment were included. 
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While overall exports in advanced-technol-
ogy sectors examined by OTA are therefore 
quite low in comparison to those of the West-
ern suppliers, Soviet bloc countries have man-
aged to win contracts in some specialized 
areas: Czech participation in design of an air-
port in Iraq 7; Romanian participation in petro-
chemical joint ventures in Iran"; Hungary's 
Medipex, along with West German and
French companies, in a licensing agreement
with Egyptian public sector pharmaceutical
companies; the Hungarian telecommunica-
tions firm Budavox in a Libyan telephone

96
cable network project.G Inspecialized areas,
East European firms have developed consid-
erable strength in advanced technologies-
subsectors of aerospace being an example." 
The one area of civilian technology transfer 

where the Soviet bloc countries have main-
tained a strong presence is training. The num-
ber of Soviet bloc "economic technicians" 
serving in the Middle East and North Africa 
has far exceeded the number designated as 
"military technicians," the former numbering
about 7C,000 and the latter about 11,000 in1981. 71 Of the total of economic technicians
1981.ut Of thetol of Eo techniciansabout half came from East European coun-

tries. Most of these technicians are located in 
the same group of countries with relatively 
strong economic interactions with the Soviet 
bloc-Libya, Iraq, Algeria, and Syria. 

'See Vladimir Broz, "Technical and Personnel Assistance in 
the Industrialization of Developing Countries,'" Projects for 
Other Countries," and other information taken from scanning
the Czechoslovak journal lob'techna.See also' Czechoslovak-
Iranian Cooperation in Petrochemistry," Czechoslovakia's Eccnonic Digest, September 1982, p. 5.6"Orah Cooper-, "Soviet Economic Aid to the Third World," 
Soviet Economy ina New Perspective,compendium of paperssubmitted to the Joint Economic Committee, U.S. Congress,
Washington, D.C., 1976, p. 295. 

"Information taken from contract data listed in the Middle 
EastEconomic Digest: ContractData for 1977-1981. See also 
"Patents for lungarian Chemical Products," HungaroPress: 
EcononicInformation, 1982, No. 20, pp. 176-177. For examples
of other joint ventures with Ilungary and Vest German' in 
the Middle East, see "Reaching Third Markets Through Sicon-
cact Co., Ltd." Itungaro Press: Economic Information, 1982,
No. 24, pp. 5-6. 

"'Czechs Gear for East Europe Sales," A viation Week and 
Space Technolog,. June 11, 1979, p. 282. 

'"Soviet and East European Aid to the'Third World, 1981,"
U.S. Department of State, February 1983, pp. 2, 20. These fig-
ures include numbers serving in Algeria and Libya. 

In addition, Soviet bloc countries educate 
many Middle Eastern students in technical 
fields in their own domestic schools. While the 
number of Middle Eastern students studying
in the Soviet bloc is far less than those study
ing in the United States, they appear to be 
roughly comparable72 to the numbers study
ing in individual major Western supplier 
nations. 

In 1981, more than 23,000 students from the 
Middle East and North Africa were enrolled 
in Soviet bloc academic institutions, about 5' 
i
 
percent of whom were in the U.S.S.R." Sovietbloc training of Middle Eastern students, bothin the Middle East and in the Soviet bloc, thus 
remains central in Soviet interaction with Mid
dle East countries. 

To summarize, Soviet bloc economic interac
tions with the Middle East are strongly con
centrated in a few countries, Interactions of 
the Soviet Union have been oriented toward 
the military sphere. For Eastern Europe, the 
Middle East appears more important as a mar
ket for commercial trade. Despite the fact that 
these countries have captured only a small
share of civilian exports to the Middle East,these sales remain proportionally significant 

inese loc ttal rop in g 
inSoviet bloc total trade with developing

countries worldwide. 

SOVIET BLOC POLICIES 

AFFECTING TECHNOLOGY 
TRADE 

Soviet bloc policies regarding technology 
ttrade with the Middle East clearly reflect offi
cial state goals in the larger political sphere. 

'Available U.N. data, however, include all students from Asia 
as well as from the Middle East. According to these data, in 
1978 almost 22,000 students from Asia and the Middle East 
were studying in the U.S.S.R. The overall number of students 
from the Middle East and Asia was slightly more than in France 
(about 20,000), and almost the same number as in West Ger
many. Tlh, number studying in the United States, however, was 
almost seven times greater, at 147,280.

7"U.S. Department of State, "Soviet and East European Aid... 
op. cit., pp. 22-23. France ranks above the Soviet Union, and 
second to the United States in total enrollments of foreign
students from all nations. See Institute of International Edu
cation, Open Doors:1981-1982. 1983, p. 5. Enrollments in 1978 
were 263,940 in the United States; 108,286 in France; and 62,942 
in the U.S.S.R_ 



While it is accurate to describe the policymak-
ing systems of the Soviet Union and Eastern 
Europe as comparatively centralized in offi-
cial state institutions, foreign trade policy-
making isadiverse and complex process, with 
competing interests and objectives evident at 
almost every stage. 

This, in turn, has affected changes in poli-
cies affecting the extent and nature of Soviet 
bloc technology transfer to the Middle East. 
For the most part, Soviet policies have tradi-
tionally been shaped by political concerns, but 
economic objectives have apparently been 
gaining importance in the decisionmaking 
process. Individual East European states, on 
the other hand, tend to f,rmulate policieswhich are generally compJementary to but 

more commercially orientx.i than those of the 
U.S.S.R. Before discusing differences in pol-
icy objectives and actual policies, it is usefultofirst discuss the context in which technol-
to fters 

ogy transfer policies are made. 


Institutions and Objectives 


An examination of the institutions involved 
in Soviet trade and foreign policymaking re-
veals a striking variety of actors and consid-
erable overlap in responsibility. 4 The overall 
framework for Soviet foreign and trade policy-
making lies in the U.S.S.R.'s planning system. 
This system generates a series of plans de-
signed to coordinate all economic activity in 
the U.S.S.R., including foreign trade. 

Altogether, five plans are most critical for 
foreign trade, including: the export and import 
plans, plans for the the delivery of exports and 
imports between foreign trade organizationsand he ometicconmytheplanforthede-
and the domestic economy,the plan for the de-livery of equipment and materials for projects 

built abroad with Soviet technical participa-
tion (the "foreign aid plan"), the balance-of
payments plan, and the plan for economic in-

"For a discussion of the evolution of foreign trade organiza
tions and foreign trade policynmaking in the U.S.S.R., see Glen 
Alden Smith, Soviet Foreign Trade (New York: Praeger, 1973), 
pp. 47-194; William Nelson Turpin. Soviet ForeignTrade (Lex-
ington, Mass.: Lexington Boods, 1977); and Stephen Gardner, 
Soviet ForeignTrade(Boston: Kiuwer-Nijhoff Publishing, 1983). 
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tegration with other Council for Mutual Eco
nomic Assistance (CMEA)7 5 countries. 
These plans,which are generally published
 

only invery abbreviated form,govern econom

ic interactions with foreign countries and with 
other CMEA members. A network of domes
tic Soviet and CMEA agencies are involved 

in their preparation and implementation, in a 
process which begins at the top of the Soviet 
governmental and party hierarchy. These 
plans are then reviewed and expanded by of
ficials farther down the hierarchy, and finally 
coordinated again at the top, where final deci
sions are made. 

In foreign trade policymaking, the Commu
n Pre adershicyan the Co Minist Party leadership and the Council of Min

isters are the key actors, opci'ating on infor
mation from the State Planning Commission,
 
m an fro the State an Com is 
Gosplan, and the foreign trade and aid ministre.TePsiumothCunlofM i

has two trade-related commissions to per
form these tasks, and six main central 

agencies under the Council of Ministers play 
important roles in foreign trade planning. 

Of the six agencies under the Council of Mi
isters, three have general planning duties: the 
State avgCommi ng dis :the 

Planning Committee (Gosplan), theStateState Committee for Material and Technical 
Supply Gossnab), and the State Committee
 

SlGna and h e ste mittee 
for Science and Technology. As the main plan

is probably the most important; its role is
mainly to coordinate tl,e planning process for 

all of the other agenI 3s. 

Gosplan develops the methadological frame
work, assists in cost-benefit analysis used inforeign trade decisionmaking, and sets the i
tial plan targets which each ministry must usein comrpiling draft plans. Ultimately, therefore, 
Gosplan is responsible for allocating the most 

impnrtant products and resources, and for 
uniting the individual agency plans into one 
unified plan. 

"5Council for Mutual Economic Assistance countries include 
Bulgaria, Cuba, Czechoslovakia, East Germany, Hungary, 
Mongolia, Poland, Romania, the U.S.S.R., and Vietnam. 
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The State Committee for Material Techni-
cal Supply, or Gossnab, is responsible for al-
locating a broad range of commodities and for
distributing all producers' goods. In terms of 
exports, Gossnab plays an important role in 
coordinating the supply of equipment for pro-
jects built abroad under the sponsorship of the
State Committee for Foreign Economic Rela-
tions (GKES), the Soviet aid-giving body. 

Finally, the State Committee for Science and
Technology (SCST) formulates policies regard-
ing research and development (R&D), and the
introduction of new technologies. It is also re-
sponsible for buying and selling patents, as
well as many of the international aspects of
science and technology. The SCST negotiates
and implements intergovernmental and pri-
vate agreements on cooperation in science andtechnology and technology exchange with
other countries through its organization
Vneshtekhnika. 

Also involved in foreign trade decisionmak-
ing are three financial agencies under the 
Council of Ministers: the Ministry of Finance,
the State Bank (Gosbank), and the State Price 
Committee. The Ministry of Finance monitors
the effects of foreign trade on the state budget
and develops the balance-of-payments plan.
Gosbank is responsible for managing the sys-
tem of foreign exchange control, for setting the
exchange rate of the ruble and for the perform-
ance of the international banking service
through Vneshtorgbank, its Bank for Foreign
Trade, and through its interest in a number 
of banks such as the Moscow Narodny Bankof London. The State Price Committee partici-pates in export pricing (as well as setting do-

mestic prices on imported goods) and in de-
bates on cost-benefit analysis of Soviet foreign
trade. 


In addition to the above planning institu-
tions are a number of agencies which actually
coordinate and carry out policies, including the
Ministry of Foreign Trade and the State Coin-
mittee for Foreign Economic Relations
(GKES). Both of these institutions have some 
planning responsibilites, but the former alsohas exclusive right to sign contracts with for-

eigners and coordinates the agencies actually
carrying out foreign trade. The latter con
cludes agreements with developing countries
for economic and technical cooperation, adniin
istc:rs foreign aid, and approves plant exports,
including nuclear facilities. 

In 1979, the U.S.S.R. established the Re
search Institute of Economic and Technical
Cooperation under the GKES to improve the 
implementation of aid projects and to be re
sponsible for the marketing and Lfter-sales
service of Soviet machinery and cquipment
provided under the aid program. There are also
several individual ministries, enterprises and
agencies which produce products and equip
ment for export-some of which are empow
ered to transact business directly with foreign
countries. 

Each of the above implementing organiza
tions has associated with it a number of For
eign Trade Organizations (FTOs) which are so 
varied in their duties and structure that one
observer has noted, ".... the o~dy thing they
have in common is that they are all authorized 
to sign commercial contracts with foreign par
ties."7" Of the 64 FTIOs under the Ministry of
Foreign Trade, most import or export a spe
cific group of products; three are authorized 
to carry out border trade with particular coun
tries, of which one, Vosto'-lintorg, deals with
countries in Asia and the East. In addition to
the II FTOs subordinate to the GKES, there 
are seven others dealing in foreign trade under

other ministries and organizations.
 

On paper, the division of responsibility appears clear, but in practice the lines between 
these ministries and FTO's are overlappingand vague. A given commodity, for example,may be exported by a particular FTO underthe Ministry of Foreign Trade if it is sold conventionally, or by an FTO under GKES if it
is sold under a governmental credit agreement.
Licenses for technology transfer may be
traded by Litsenzintorg, an FTO under the
Ministry of Foreign Trade, or Vneshteknika,
under the SCST, or by other FTOs depending 

"Stephen Gardner, Soviet J'oreigm Trade, op. cit. 



on the type of equipment sale associated with 
the license, 

Other ministries, such as the Ministry of 

Foreign Affairs, not directly responsible for 
trade affect it, nevertheless, through their def
inition of overall relations with particular 
countries, including scientific and cultural co-
operation. The Academy of Sciences, through 
its research institutes and laboratories in the 
Soviet Union and through its liaison with for-
eign academies of science, is involved in ex-
change of scientific information, 

While Soviet trade with the Middle East is 

undoubtedly shaped by a variety of economic, 
political and other concerns, political objec-
tives have traditionally been most central. 
Foreign trade in general is considered to be 
less important, to the U.S S.R. than to West-
ern countries, and trade has generally com-
prised a relatively small part of GNP-less 
than 8 percent in 1975.11 Where more exten-
sive foreign trade has developed, however, the 
objectives have tended to be largely political 
in nature. 

This was particularly true in the 1960's: So-
viet leaders saw in their construction of the 

Aswan Dam, for example, an opportunity to 
promote political ties with Egypt. Premier 
Nikita Khrushchev himself noted: "By build-
ing the dam we would be winning the priceless 
prize of the Egyptian people's trust and grat-
itude. And not just the trust of the Egyptian 
people ... but of all the other underdeveloped 
countries... Furthermore, we knew that 
strengthening the Arab countries meant weak-
ening the camp of our enemies.. 7. 

Experts debate the precise political aims of 
the Soviet Union in the Middle East, but these 
goals can be generally described as increasing 
Soviet influence in the region and, as a corol-
lary, diminishing that of the West. Whether 

'l'his compares to about 13.1 1xrcent for the United States 

in the san Year. Sty, Rolbrt I)onaldson. "The Second World, 
the Third Vorld and the New International Ecoi'omic Order," 
The Soviet lnion in the Thint Worl Boulder, Col ).:Westview 
Press, 19.i1l, p. 361. 

'Quort'd in Stephen (arderer. op. cit., p. 28; taken from Ni-
kita Khrushchev, Knishchev Remtntmbers (Boston: little Brown, 
1970). 
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the motivation is external expansion or pro
tection of borders, and whether the means are 
primarily military or less direct methods, tradeis viewed as an instrument of overall foreign 

policy. 

In recent years, however, economic consid
erations have risen in importance, illustrated 
by the declining share of economic assistance 
in Soviet interactions with the Middle East, 
the Soviet shift to expansion of hard-currency 
exports, the increased stringency of terms of 
trade, changes in Soviet choices of aid recipi. 

ents, greater Soviet marketing efforts in the 
Middle East, and growing emphasis on "mu
tual economic benefit" in Soviet trade rela
tions with developing countries as a whole." 

Economic goals have included creating and 
sustaining markets for Soviet goods while si
multaneously gaining access to raw materials, 
fuel and consumer goods, displacing Western 
markets, and encouraging long-term economic 
relations with the U.S.S.R. Thus, while Soviet 
interactions with the Middle East remain char
acterized by a preponderance of military 

assistance, commercial considerations have in
to the fore.creasingly come 

Within this general set of economic and po
litical objectives, however, substantial debate 
has been documented in more specific policy 
areas which also affect technology transfer to 
the Middle East. While it is often difficult for 
Western observers to identify the extent of ri
valries and debates, or to assess their effect 
on specific decisions in the U.S.S.R., as is the 
case in any large bureaucracy, individual and 
organizational interests vary. 

"In the 1950's and 1960's, settlement of payments was gen

erally in nonconvwrtible currency. In contrast, in the 1970's 
about 75 percent of the U.S.S.R.'s trading partners were con
ducting their trade or settling outstanding balances with the 
U.S.S.R. in convertible currency. This was particularly the case 
for the oil-producing nations (Algeria, Iraq, and Libya) trading 

with the U.S.S.R. See Robert H. Donaldson, "The Second 
World, the Third World and the New International Eonomic 
Order," in The Soviet Union inmthe Third World, Robert H. Don
aldson (ed.) (Boulder, Colo.: Westview Press, 1981), pp. 364-374. 

To illustrate another point: in 1978,86 percent of Soviet aid 
commitments went to Morocco and Turkey, neither socialist 
nor strongly associated with anti-Western positions. 
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In terms of overall foreign policy in the Mid-
dle East, debates among Soviet policymakers
have been documented concerning, for exam-pie, whether to support the Arab armies in
1967 or, several years later, whether to accordthe PLO diplomatic status in Moscow.ro 

te P d 
The immediate aftermath of the Iranian rev-

olution in 1979 saw published debates in the
Soviet press over how the new Islamic regime
should be regarded in Soviet foreign policy. On 
one side were those who argued that commu-
nism must by definition be antagonistic to-
ward religion, and thus argued that relationswith the new Islamic s.,sate could not be justi-fied on ideological grounds. On the other hand 
fied osdeolog grouds. the snofthehawere those who said that the essence of theIslam ic rev olu tion h ad been an ti-imperialistand anti-Western, and thus that Islam could 
andcntistern, andthus torce Islam crtadbe considered a positive force under certainconditions; proponents of this view believedthat enhanced relations with Khomeini's Iran 
toat benncedeicilation with eis rancould be beneficial, and argued for a moreideologically flexible foreign policy toward the 
new regime." 

Debates among Soviet leaders have been 
documented concerning, for example, econom-
ic issues, such as the centralization of foreigntaeplanning and supplements for export 
trade pannansupeetfoexrt 
manufacturers. A lthough there is little infor-matonondebates concerning trade with the
mation oneas ev er nin ad wit 
leaders have reportedly viewed the high levelMiddle East, several Gosplan and Ministry
of centralization in the Ministry of Foreign
Trade as a barrier to trade expansion and an 


"'Ostensibly as a result of these debates, for example, Mr.
Patolichev, Chairman of the Moscow Gorkom and
CommitteT nbe, a Central
was reassigned to become Ambassador to 

Denmark, and other Soviet leaders 
were similarly reassign-dto other jobs and duties. See Karen Dawisha, Sovier Foreigm 
PolicY l7oward Egpt (New York: St. Martin's Press, 1979."See Martha Olcott, "Soviet Islam and World Revolution,"
World Politic. July 1982, pp. 490-1 and 502-4. For some ex-amples of part of these debates see E. M. Primakov, "Islam
i protsessy obshchestvennogo razvitiia stran zarubezhnoga
vostoka" (Islam and the Process of Social Development in the 
Countries of the Foreign East): Voprosv filosofii (Questions ofPhilosophv), No,. 8, 1980, pp. 60-63; and G. Kerimov, "Pod 
zelenym znarnenern Islama" (Under the Green Flag of Islam)Kazakhsto rskava lravda (Kazakhstan Pravda), December1980, p. 3: and M. T Stepaniants, "Musul' manskoe vozrozh-denchestvo" (Muslim Ievivalism), Narody Azii i Afrild (Peoples
of Asia and Africa No. 3, 1983, pp. 20-29. 

obstacle to enhanced prestige of other minis
tries and organizations.

Industrial producers have reportedly calledInutilpoceshvrpredyald 

for more contact with the world market if Soviet exports are to be competitive. Disagreements concerning export price supplementshave also been documented between the Min
istry of Trade, which supports the position
that supplements are sufficient to cover ad
ditional costs demanded by export production,
and other Soviet officials who argue that the
supplements should oe modified or increased." 

These debates underscore an importantpoint in assessing Soviet technology transfer 
to the Middle East: despite the apparent uniformity of goals in Soviet foreign policy andfor i g n of ago al s olitS ovi et nforeig n mpolicy eanforeign trade, political and economic objec
tives are sometimes subject to substantialdebate and modification. These debates indicate a nd modi ict on. h bve comecate that the economic econcerns have become 
more important in Soviet trade with the Middie East, although trade continues to takeplace against the background of Soviet pur
suit of broad political objectives. 

In contrast to the Soviet Union, and espe
in tras Est u ni a y ms 

cially in the 1970's, East European policy almshave generally been more economic than po
litical in nature. The East European countriesa lby n o a ahom enare by no meansm e homogeneouso group,ou priesand

each of them has different policies toward de
veloping countries. In contrast to East Gervlpn o nre.I otatt atG r
 
many, which has most actively pursued a policy consistent with that of the Soviet Union,
Romania, for example, has developed a more
 
autonomous policy vis a vis the developing
countries. 

Nonetheless, East European countries are 
heavily dependent on foreign trade, and their
economies are dependent on energy imports(primarily from the Soviet Unicn at
 

present)
and on hard-currency requirements for imports from the West. East European countrieshave thus been more interested in building 
markets for their industrial and agricultural 

"2S. Gardner, op. cit., p. 28. 
"'Michael Radu, EasternEurope and the Third World (New

York: Praeger, 1981), pp, 305, 307. 
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equipment exports. They have also established 
long-term agreements for supply of petroleum 
and raw materials from developing countries. 

Some observers have emphasized East Eu-
ropean energy requirements as an important 
factor in their dealings with Middle East coun-
tries, but it would appear that the Soviet Un-
ion may be able to cover most of their pro-
jected expanding energy requirements, albeit 
at higher prices than have been charged in the 
past to these countries for Soviet oi].]4 How-
ever, for individual East European states, 
such as Romania, oil imports from the Mid-
dle East are important. 

THE RECORD OF SOVIET 

TECHNOLOGY TRANSFER 


POLICIES 


During the past 30 years, Soviet trade poli-
cies with developing countries have undergone 
a shift toward more emphasis on economic 
considerations. Under Khrushchev, Soviet re-
lations with developing countries were distin-
guished by big and showy projects, which were 
heavily subsidized but achieved uneven re-
sults. During the late 1950's and early 1960's, 
Moscow used concessionary financing (in the 
form of discounts from list prices and reduced 
interest rates estimated to average 2.5 percent 
with a 12-year repayment period),

disappoint-
By the mud-1960's, however, thecdlays, 

ing results of many of these projects-delays,
defaults and requests for postponements in re- 

payments of Soviet debts, dissatisfaction with 
re-projects--as well as domestic economic 

forms, generated a reevaluation in policy. With 
the fall of Khrushchev in the mid-1960's, a 

more financially conservative policy emerged 
which resulted in elimination of unallocated 

" umbrella credits, shorter repayment terms 
and higher interest rates, more emphasis on 

"Technolog.y and Soviet lnergy A vailabilitY (Washington, 
D.C.: U.S. Congress, Office of Technology Assessment, OTA
ISC-153, 1981), ch. 10, "The Soviet Bloc and World Energy Mar-
kets.' 

""Unallocated umbrella credits 'are untied credits-i.e., cred
it lines which are not allocated to any specific project, but under 
which projects would be established once the credit had been 
given. 
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feasibility studies, and more attention, at least 
in stated policy, to the needs of the develop
ing countries. 

The trade policies of East European coun. 
tries were also revised in tandem t-t0o 
of the Soviet Union. In the 1960's, East Euro
pean terms of aid and trade with developing 
countries reflected the concessionary flavor 
typical of Soviet policies. As a Polish trade of
ficial commented, "... to compete, the Con
munist countries, especially the smaller ones, 
have to provide the sweetener of credit. With
out credit, the developing countries would buy 
from the West. This is important to Poland, 
since we now have to worry about securing 
markets for our own domestic industry. Our 
heavy industrial sector is overbuilt, and we are 
unable to sell all we produce within Poland or 
even to other Communist countries."", 

Beginning in the late 1960's, the East Eurc
pean countries, strongly dependent on foreign 
trade, began to view aid to and trade with de
veloping countries in more clearly economic 
terms. Many of these nations acknowledged 
their reduced capability to provide large cred
its; they shortened payment te,'ms and elimi
nated subsidies.8 7 

In the 1970's, therefore, Soviet and East Eu
ropean terms of trade became more similar to 
those offered by Western countries. Today, for 
example, both the U.S.S.R. and East Europe
an countries generally charge world market 
prices. Nevertheless, Soviet bloc countries con
tinue to employ different vehicles, including 
payment in local currencies, tied aid and bar
ter trade, in an attempt to expand their mar
ket shares in the developing world. 

Barter trade, used here to include "counter
trade," "buy-backs" and "compensation 
agreements," is an important feature of So
viet bloc trade. An early example was the 
agreement between Romania and Iran, which 
included Romanian export of a tractor plant 

in return for crude oil shipments from Iran. 

"'Quoted in Marshall Goldman, Soviet Foreign Aid (New 
York: Praeger, 1967), p. 186. 

"7Michael Radu, op. cit., pp. 94, 171-173, and 333-343. 
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Such agreements begun under the Shah con-
tinue today."' Similarly, Poland is building 20
major industrial facilities in Iraq, employing
2,500 workers, and will in turn be supplied
with oij ,', 

In a idition to barter trade, joint ventures 
and pecialization increasingly characterize 
trade! between East European and developing
cou:Aries. In October 1982, a working group 
was formed within the CMEA to promote
joint marketing of turnkey projects in third 
countries in order to reduce duplication of ef-
forts by East European countries and improve
their ability to offer more comprehensive pack-
ages for development projects." These examples illustrate the growing commercial orien-tation of foreign trade policies of Soviet bloc 
countries. 

During the 1970's, several East European
countries also made administrative and orga-
nizational shifts designed to increase trade 
through promotion of market forces and par-
icipation of private interests. Perhaps the 

most flexible system of foreign trade emerged
in Hungary. Changes have included allowing
large Hungarian manufacturing firms to trade 
directly with foreign firms and companies, and 
introducing an element of competition among
FTOs and in export financing. While foreign 
trade is still a Hungarian state monopoly
under the Foreign Trade Ministry, more than150 companies now have the right to trade di-
rectly with foreign partners-bypassing the 
FTOs. Manufacturing firms that do trade 
through FTOs now have the freedom to shop
around among the more than 40 FTOs. In ad-

dition, a number of Hungarian companies have 

established joint ventures 
or foreign offices,
such as one established to promote trade with 

the Gulf States."' 


I wouldappear that, in official policy rhet-oric at least, technology transfer has become 
Romania Barters with Third World Partners," South, April1982. p. 22. Sev also Pompiliu Verzariu, CountertradePractices 

in 1'ast Eurot, , the Soviet Union and China(Washington, D.C.:U.S. 	 l)epartment of Commerce, April 1980).
"Michael Radu, op. cit., p. 3 11. 
.... East European Contracts: Comecon Pines West," lFinan-

cia Times Nov. 29, 1982. 
"lnformation on lungarian trade reorganization comes pri-

marily from the FinancialTimes, May 10, 1983, pp. l-IV. 

increasingly emphasized in these overall for
eign trade policies, but in very general terms. 
One Soviet writer-L. Zevin, of the U.S.S.R. 
Academy of Sciences-has written that scien
tific and technical relations are now regarded 
as a distinct and increasingly important cat
egory of Soviet foreign policymaking.92 

In official statements, two themes stand 
out: that technology transfer requires a com
prehensive reordering of the recipient's social 
and economic infrastructure in order to pro
mote full utilization, and that a global restruc
turing along the lines of the New International 
Economic Order is necessary. 

With regard to the first point, Soviet eraphasis on comprehensive technology transfer, 
adapted to local conditions and fostering nationwide economic development, is contrasted 
with the approach taken by Western coun
tries, which is characterized as fragmented
and leading to the continuing dependence of 
recipients. Manpower training is stressed ac 
important for the growth of scientific and tech
nological potential in the recipient country and 
the development of production. Intergovern
mental agreements on science, technology and 
cultural cooperation are viewed as the "most 
suitable organizational and legal framework" 
for technology transfers."' With regard to the 

. .. 
"L.Zevin, "An Integratcd Approach to Technology Trans

fer: Soviet Cooperation With Developing Countries," Impactof Science on Society, vol. 28, No. 2, Moscow: April-June 1978,pp. 183-191. Several other articles in the Soviet press have dealt
 
with this 
 theme. See, for example, P. Khoinik, "Slozhnye 
problemy torgovliirazvitiia " (Complex Problems of Tradeand Development), Mirovaia Ekonomika i MezhdunarodnyeOtnosheniia (M.E.M.O.), (World Economics and Interna
tional Relations) May 
 1982, pp. 40-50; 1. Egorov,
 
Vneshneekonomiccheskaiia strategiia 
 razvivaiushchikhsiagosudarstv" (The Foreign-Economic Strategy of DevelopingGovernments), M.E.M.O., May 1982, pp. 154-55; 1. D'iakova,"Razvivaiushchiesia Strany Azii-Eksportery Tekhnologii" 
(Developing Countries of Asia-Exporters of Technology), Azia
iAfrka Segodnia (Asia and Africa Today), No. 12, 1981, pp.
35-36; and A. Tkachenko, "Malye kompanii: Ekspansiia v razvivaiushchiesia strany" (Small Companies: Expansion to Developing Countries), Azia i Afrika Segodnia, No. 7, 1982, pp. 
33-35. 

"Ibid., p. 187. See also "Razvititie otnoshenii sotsinlis
ticheskikh stran c pazvivaiushchimicia stranami v oblasti 
peredachi tekhnologii" (Development of Relations of the So
cialist Countries with Developing Countries in the Sphere of
Technology Transfer), VneshnaiaTorgovhia (Foreign Trade), vol. 
3, 	 1983, pp. 25-31. 
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second theme, Moscow has supported the con-
cept of an international code governing tech-
nology transfer, in order to "eliminate the eco-
nomic barriers created by transnational 
corporations to the social and economic pro-
gress of developing governments."' 

Discussions of technology transfer in the 
East European literature echo these themes. 
According to one East German scholar, tech-
nology transfer should be a component of the 
development plans of recipient countries, and 
socialist countries are particularly suited to 
transfer to technology because of their central 
planning and long-term strategies, and be-
cause they are prepared to export "labor-con-
suming' technologies.95 Among the East Eu-
ropean countries, Romania has been the most 
vocal advocate of a New International Eco-nomic Order. 

There is evidence to suggest that Soviet bloc 

countries are now emphasizing technology 
transfer through a variety of channels such as 
sale of patents and licenses, consultant serv-
ices in the field of economic planning and man-
,,gement, education and training, and build-
ing of research and design institutes. In 
contrast to the pattern of earlier years, where 
technology transfers from the Soviet bloc were 
associated primarily with equipment deliver-
ies in conjunction with large-scale projects, 
there is a broader perspective on international 
technology transfer today.9 " 

Among the varied channels of technology 
transfer currently considered as appropriate, 
stress on manpower training represents a con-
tinuation of past trends. Technical ccoperation 
at the individual level is promoted through 
scientific conferences where representatives 
from the U.S.S.R. meet those from develop-
ing nations, through joint research projects 

"See V.A. Ml'kevish. "S.Sh. A.-Razviviaushchiesia strany: 
peredacha tekhnologii" (The USA and Developing Countries: 
Technology Transfer), Vneshnlia TorgovIia, vol. 3, 1983, pp. 
46-47 for a review of a book by It. 1.Zimenkov on American 
Technolo*, Transfer. 

"Jerzy Kleer and Lech Zacher, "Technology 'Transfer From 
the CMEA Countries to the Third World," research report pre-
pared for the Austrian Institute for Economic Research, No. 
56, November 1979, p. 3. 

'Zevin, "An integrated Approach . pp. 187-188.op. :it., 
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and exchange of scientific publications. A va
riety of mechanisms have been used, such as 
on-the-job training in Soviet projects, Soviet 
personnel teaching in local schools, and schol
arships for study in the Soviet bloc. 

In all of these training programs, stress is 

laid on "mass training" of developing-country 
personnel in sectors most critical to economic 
development through group study methods. 
This emphasis on training in Soviet programs 
may be interpreted as intended to further eco
nomic and political aims by propagating So
viet ideology among local populations, and to 
ensure absorption of technologies exported, or 
as a method of tying operation of facilities over 
the long term to Soviet equipment and 
methods. 

To summarize, Soviet bloc countries haveT umrzSve lccutishv

developed a general approach which lays con
siderable stress on technology transfer as a 

part of foreign policy. For the Soviet Union, 
technology transfer is in rhetoric at least 
viewed as an instrument for furthering politi
cal aims of building alliances with developing 
nations. Training has been and continues to 
be a central feature of this approach. (Soviet 
policies dealing with nuclear technology ex
ports, which have been comparatively strin
gent in years past, are discussed more fully 
in ch. 9.) 

The strongly political orientation of Soviet 
bloc policies affecting technology transfer is 

clear, but East European countries have 
placed more emphasis on commercial as
pects-and these considerations have recently 
come more to the fore in Soviet policy as well. 
Nevertheless, the striking fact is that, despite 
strong official support for technology trans
fer, these nations have not been very success
ful in commercial technology trade. 

EXPLANATION OF SOVIET 

BLOC PERFORMANCE 

The pattern of limited Soviet bloc involve
nent in economic interaction with the Middle 

East requires explanation.A number of fac
tors act to limit the extent of Soviet bloc ex

http:technologies.95
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ports, but other factors-albeit weaker in total 
effect-suggest that there is a potential for ex-
pansion of technology trade in the years
ahead. 

Perhaps the most obvious explanation fIor 
the limited role that Soviet bloc exports play
in the Middle East market is the fact that So-
viet civilian products are generally perceivedto be inferior in quality of technology. Duringtobneiri ult ftcnlg.Drn 
the last decade, many oil-producing nations of 
the Middle East have been in a position to pur
chase the best equipment available. The view 
that Soviet technology is inferior has been ar-
ticulated by Middle East leaders themselves, 
Saddam Hussein, leader of Iraq, stated in 
1982: "Take technology and expertise. Do 
these exist in the Soviet Union or in America? 
I will answer you. The technology we require
exists in the United States, or in Europe and 
Japan. ''" 

To be sure, the Soviets do export some ad-
vanced technology in sectors such as oil field 
equipment. hydropower, aerial communica-
tions and geological survey equipment-par-ticularly military-relaed equipment. Indeed, 
tihularey iliar y-red eument.ndeed,modeclinedthey are considered to be among the most corn-
petitive suppliers of power equipment and des-
ert irrigation in the world. However, in most 
of the sectors examined by OTA, Middle East 
nations have purchased primarily Western 
technology, although Soviet-made 440 MWe 
nuclear reactors may be exported to the Mid-
dle East in the future, as discussed in chapter
9. 

Concerns about the quality of equipment 
and sophistication of technology extend to 
East European-made exports as well as Soviet. 
In specialized areas such as Hungarian ex-
ports of buses and pharmaceuticals, East 
European firms have carved out niches in
foreign markets. But in many product sectors,
it appears that East European products are 
on a par with those from other developing 

"Quoted in K. Dawisha, "The U.S.S.R. and the Middle East: 
Superpower in Eclipse?" Foreitn.4lairs,winter 1982-83, p. .144. 
Similarly, in the same text, Syria's Minister of Information is 
reported to have stated that Soviet military machinery and 
equipment used by Syria in the war in Lebanon was inferior 
in quality to U.S. weaponry. 

countries.9 The East Europeans themselves 
have noted that their level of manufacturing
sophistication is in many cases not noticeably
higher than that of many of the developing 
countries. Nevertheless, the fact that Middle 

ast markets make up anywhere from one
quarter to two-thirds of many East European 
countries' total exports to developing nations(although a minor share of total exports) indicates that these exports are at least signifi
cat for Sovieblo o res 

The fact that. a large amount of Eastern Eu
rope's commercial exports are in military
related equipment, and that these exports are 
normally compatible with Soviet-made equip
ment, illustrates the linkage of East Europe's
commercial trade to Soviet policies. Where the 
recipient is a country politically allied with the 
Soviet Union, the East Europeans may reap
commercial gains-particuiarly in compara
tively less technologically sophisticated con
ventional arms sales.9" Similarly, the continu
ing growth of East European agricultural
exports to Middle East nations during the lastdecade while finished manufactures exports

in terms of share, corroborates statentthtSveblcecoogisnmy 

ments that Soviet bloc technology is in may 
sectors generally not on a par with that of 
Western countries. '('() 

Another factor inhibiting Soviet bloc trade 
with the Middle East is the rigidity in their 
trade and administrative systems. While So
viet literature points to long experience with 
planning as a key asset in technology trans
fer, as noted above, the fact is that in many 
instances bureaucratic red tape and overlap
ping responsibilities have resulted in delayed
shipments and inability to change product 
lines in response to shifts in export market 

An interrelated problem is the tendency of 
East European countries to depend on trade 
with communist countries. This stress on the 

""K. Z. Poznanski, "New Dimension in International Trade: 
East-South Competition in the West," unpublished paper, De
partment of Econotnics, Cornell University, December 1982. 

"U.S. Department of State, ConventionadArms Transfersin 
the Third World, Special Report No. 102, August 1982, p. 8. 

"Oeschsler and Martens, op. cit., p. 531. 
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home market has resulted in weakness in aircraft. Using reverse engineering where de
worldwide marketing and a lack of flexibility sign drawings are not available, the Egyptians 
in responding to changing conditions in the have received high ratings for their organiza
marketplace.I'l The comparative underdevel- tion, management and engineering quality at 
opment of Soviet bloc institutions carrying out Helwan. Even in the case of military equip
trade with developing countries is perhaps the ment, nations are often able to find suppliers 
root cause of this inability to market and in third countries."'2 Nevertheless, under nor
change production in line with shifts in de- mal conditions recipient countries may prefer 
mand abroad. to go to the original supplier for spare parts. 

Finally, East European writers have also A second factor with the potential to stim
noted the comparative lack of historical eco- ulate trade is the cheapness of Soviet bloc 
nomic interaction with the Middle East as a goods, and the willingness of these supplier 
factor limiting their commercial interactions, nations to engage in barter trade. During a pe-
In their view, since Western firms already riod of reduced revenues from oil production, 
dominate Middle East markets, East Europe- Middle East countries may find trade with 
an firms must expend considerable efforts to Eastern bloc nations more attractive, particu
gain a presence. Because most CMEA trade larly giver the requirements of nations such 
is carried on among socialist bloc countries, as Romania for oil imports which might be 
ms noted above, this absence of historical ties provided in exchange for Soviet bloc goods. 

with the Middle East is reinforced. Similarly, for good economic reasons, Middle 
East nations may naturally diversify suppliers

For the Soviet Union, however, the picture in order to gain better bargaining leverrf:e.
 
is somewhat different. As a major exporter to The economic benefits of diversification of sup
the Middle East during the 1960's, and with
 
numerous personnel in the region, the Soviet pliers are, however, not unlimited. By relying
Unio ha a deperhistry f rla- on too many suppliers, the costs of spare partsonge an 

Union has alonger and deeper history of rela- and difficulty in ensuring compatibility of sys
tions. However, as the expulsion of Soviet ad- tems may increase. 
visors from Egypt illustrates, in some cases 
good will has not resulted. Finally, Middle East countries may wish to 

Other factors act to stimulate increasing expand relations with the Soviet bloc for po
economicteomcfctorsact ith East, litical reasons. While on the one hand the Soin~teraction withstimuhethe MidleasnMiddle viet invasion of Afghanistan undoubtedly di

but to date these factors have been less salient 	 minished Soviet standing with many Middle 
Eas nationstardin Leao and the inthan those mentioned above. To a certain ex-

nations, the war inLebanon and the in-
tent,East
puchse 	 ability of the United States to mediate a last-MiddeqEascntfros thchSietocymaychfind euitne mentrtomcotie pur es ing peace in the region which resolves the Palmay find it necessary to continue purchases estinian question may have heightened 
of spare parts. While requirements for spare impatience with U.S. leadership. 
parts present a stimulus for trade with the So
viet bloc, it must also be noted that countries Debates about the need to include the So
such as Egypt have succeeded in producing viet Union in a Middle East peace settlement 
their own parts at the Helwan (Egypt) factory are accentuated by the rejection of the Israeli
for use in Soviet-built civilian and commercial Lebanese agreement. The fact that the Brezh

nev peace plan was more congruent with the 
Kher and Zacher, op. cit., p. 1H.These rigidities are report- . . 

edlv less apparent in arms sales. One report notes: "The speed "When Iran was embargoed by the United States, it report
with which weapons, once ordered. can be delivered is an im- edly received spare par ts from Israel, and Soviet systems were 
pmrtant factor in the Third World arms trade. Aksa consequence obtained from iNbya, Syria, and North Korea. Iraq has received 
of the industrial capacity created to support the huge Soviet Soviet part s from Egypt. See, for example, "International Re
conventional force modernization p.rogram, Moscow has impor- port," Defense iectroin ,s, October 1982, p. 19, cited by Ste
tant advantages over all other arms exporting nations... See phanie Neuman in "TIhird World Defense Industries," paper 
U.S. )epartment of State, op. it.. p. 8. 	 prepared for U.S. State Department, INH,May 1983. 
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Fez Plan proposed by the Arabs indicates a 
potential receptivity to Soviet positions. In 
July 1984 Egypt announced that formal rela-
tions with the Soviet Union would be restored. 
The participation of Saudi Foreign Minister
Prince Saud in a seven-member Arab delega-
tion to Moscow, and King Fahd's message tothen Premier Yuri Andropov both marked un-
usuan 
 Sadi oveures towardothearkeun-usual Saudi overtures tovard the Soviet 
Union in 1983.""'Egypt also signed a trade 
protocol with the U.S.S.R. and Iraq an eco-
nomic and technical cooperation protocol in
1983. While there is some dispute concerning
the significance of these developments, in-creaed pennss
owar dilomaic elatons 

creased openness toward diplomatic relations
with the U.S.S.R. could well have an impact
on trade relations. 

Interpretations of these interactions be-
tween Middle East countries and the Soviet 
Union differ. On the one hand, such overturesmay be viewed as a means of applying pres-
sure on the United States to modify its poli-
cies in the region, specifically as a sign of 

disappointment with U.S. peacemaking. On 
the other hand, some observers argue that for 
Middle East countries which have established
relations with the United States, the opening
of relations with the U.S.S.R. merely estab-
lishes formal interactions with the other su-
perpower-a fact of normal diplomacy for 
most nations in the world. Neither interpreta, 
tion clarifies implications for technology trade,
but the latter would suggest less dramatic 
changes in interaction than the former. 

THE FUTURE OF SOVIET BLOC 

ECONOMIC INTERACTION 


Judging by the volume of Soviet bloc ex-

ports to the Middle East, the performance of 
these nations in commercial technology
trade-particularly in the sectors examined by
OTA-has been weak. The declining share of 

"'See, for example, "Ukaz sees Need for Soviet MidEast 
Role" in Foreign Broadcast InforniatiorService (FBIS)Daily 
Report, Middle East. Jan. 20, 1983, p. C.1; "As-siyasah Inter
views Crown Prince A bdallah," in FBIS Daily Report: MiddleEast, Mar. 23, 1983, p. C.1; and "Ghali on Tabah, Relations 
With Soviet Union," FBIS DailY Report: Aliddle East, Mar. 
25, 1983, pp. D.)-.3. 

Soviet bloc commercial exports as compared 
to those of Western suppliers indicates that 
these nations have achieved only minimal suc
cess in civilian technology trade with the Mid
dle East. 

Considering the rather modest levels of ex
pendiderin t er odesemels o e
penditure in terms of aid disbursements to the 

Middle East, it could be argued that Sovietbloc counties nevertheless have benefited 
from econmic interaction with the Middle 
East. Deliveries of crude oil and natural gas 
from Iran and Iraq have contributed to meetblc end eq ire sut ee 
ing Sovietablocnetenergyflow ofrequirements,hard and there 

fr o r ent d t 

has been currency to the 
U.S.S.R. from the Midd~e East.. 

While Middle East countries have often 
been dissatisfied with Soviet bloc development 
projects, the Soviet Union has gained recogni
tion from a few strikingly visible projects suchas the Aswan Dam in Egypt and the Euphrates Dam in Syria. The effects of training are 
more difficult to judge, but these include at 

the least hard currency earnings and presum
ably in some cases expanded influence on opin
ions and decisions. 04 

Thus, the argument can be made that for a 
rather modest investment considerable gain
has accrued for the Soviet Union in particu
lar from trade with some Middle East coun
tries, even though Soviet influence, however 
defined, may remain limited. 

Will Soviet bloc countries become more im
portant suppliers of technology to the Middle 
East in the decade ahead? During the last dec
ade, Middle East countries including even tra
ditional trading partners of the Soviet bloc 
have increasingly turned to the West in tech
nology trade. More recently, however, a few 
moderate Arab states have indicated a will
ingness to consider expanded political ties 
with the Soviet Union.
 

As discussed above, political as well as eco
iomic factors may stimulate a modest but lim

1ced expansion in trade with the Soviet bloc. 

"'CIA, "Communist Aid Activities,.. p. 9.By 1979, hard 
currency earnings from exports of technical services exceeded 
$100 million annually for the U.S.S.R. 



There is, however, little indication that these 
countries will become significant suppliers 
across the board in technology trade, or in all 
the sectors examined by OTA. Middle East 
countries will probably continue to acquire ad-
vanced technology primarily from the West, 
unless the political and economic context 
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changes dramatically. In specialized areas, 
East European and Soviet suppliers may ex
pand sales in the region, but these countries 
will in all likelihood continue to play a limited 
strd secondary role in civilian technology 
trade. 

III: CONCLUSION: TRADE AND POLITICS
 
IN SUPPLIER COUNTRY POLICIES
 

This examination of approaches to technol-
ogy transfer taken by non-U.S. suppliers in the 
West and in the Soviet bloc reveals a unify-
ing theme: those supplier countries which have 
exercised or aspired to exercise a leading po-
litical role in Middle East politics have in most 
cases placed less stress on commercial promo-
tion as a matter of public policy than the other 
suppliers. This is certainly the case for Great 
Britain (a former great power in the region) 
and the Soviet Union. Both nations export ci-
vilian technology to the Middle East, but they
have not in the last decade captured rapidly
expanding shares of the Middle East market. 

This is not to suggest that playing a leading 
political role necessarily requires de-emphasis 
on economic issues. Among the Western sup-
pliers, the French Government has woven p,-
litical and economic policies most closely to-
gether in an active state-led approach to the 
Middle East. While this combination has not 
resulted in a rapid expansion of French civil-
ian technology trade, some see it as perhaps 
important in preventing a more precipitous de-
cline in French share that might have other-
wise occurred. Nor is it the case that countries 
playing leading political roles gain no econom-
ic benefits. All of the nations playing a role 
in high-level politics nevertheless derive eco-
nomic benefits from significant arms sales in 
the region. In addition, strong political alli
ances between suppliers and recipients have 
in many cases coincided with strong trading 
relationships. 

Some countries opting for a lower-profile 
diplomatic and political role-including Japan 
and West Germany in the West and East Eu
ropean nations such as Romania and Hun
gary-rapidly increased their exports to Mid
dle East markets in the 1970's.1°5 By 
eschewing a high-profile diplomatic role, these 
countries have in some cases concentrated 
their interactionas with Middle East nations in 
the economic sphere. All of them-particularly 
Japan and Romania-.import some oil from 
OPEC. These nations are also secondary but 
significant members of their respective West
ern and Eastern political alliances. 

The extent to which politics set a context 
for supplier-recipient technology trade rela
tions is illustrated by table 101, which indi
cates the concentration of economic interac
tions of the supplier nations with a 
comparatively limited group of Middle East 
nations, in contrast to comparatively wide
ranging trade relations of nations such as Ja
pan and West Germany.

Among the supplier natios in both the East 
and the West, those that have allowed economic interests to come more to the fore in their 
foreign policies have developed technology 
trade relations with a wide spectrum of Mid
dle East nations. However, it would be a 
mistake to conclude tht these nations com

'Between 1974 and 1978 Romanian exports to OPEC na
tions increased annually 35.5 percent, and Hungarian 32.7 per
cent. See Oechsler and Martens, p. 522. 
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pletely shun political roles. West Europeans 
have argued that, by engaging in trade with 
Middle ::st nations not closely associated 
with the WVest, they keep the door open for 
communication and interaction, thus perform-
ing a role complementary to that of the United 
States. Periodic frictions with the alliance
leader, as were noted during the past decade 
in U.S.-European discussions of energy poli-
cies, have sometimes ensued, 

Nor would it be accurate to conclude that 
simply by renouncing a high-profile political
role a nation necessarily will reap commercial 
rewards or that governments, particularly in 
the West, through public policies strongly de-
termine the competitive positions of nations'
firms in foreign markets. As observed in part
I, there is little evidence that any one approach 
to technology transfer is clearly superior. 

The interplay of politics and economics in 
technology trade is complex. Economic gains
and losses of different types are associated 
with various political sources. By bringing
economics to the fore in foreign policy and by
developing policies which support technology 
trade initiatives taken primarily by the private
sector, many supplier govcrnments have set 
a positive context for economic interaction 
with Middle East nations. Governments thus 
play important, but not determining, roles in
affecting the pattern of technology trade byestablishing the broad political context of rela
tions (including military and development as
sistance programs in Middle East nations),
and then by supporting (or impeding) specific 
technology trade initiatives taken primarily
by the private sector. 



CHAPTER 13 

U.S. 	Policies Affecting Technology 
Trade and Transfer 
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CHAPTER 13 

U.S. 	Policies Affecting Technology 
Trade and Transfer 

INTRODUCTION 

The ongoing tension between policies that 
promote and policies that control technology 
trade and transfer is a distinguishing feature 
of official U.S. policies affecting technology 
trade with and transfer to the Middle East. 
In practice, policy decisions affecting technol-
ogy transfer have reflected changing views 
about which of several goals should be maxi-
mized: promoting U.S. commercial interests, 
ensuring that technology transfers are consist-
ent with American security and foreign poll-
cy aims, or fostering effective development 
assistance. 

During most of the postwar period, U.S. 
technology trade with the Islamic countries 
of the Middle East was limited to the oil pro-
duction sector. During the 1970's, as technol-
ogy trade between the United States and these 
countries rapidly expanded, government pol-
icies sometimes promoted and at other times 
inhibited the growth of technology trade. On 
the one hand, the growing strategic impor
tance of the region, concern with the security 
of Western energy supplies, and export oppor-
tunities offered by the growing Middle East-
ern market for advanced technology imports, 
stimulated increasing American economic in-
teraction with these nations. On the other 
hand, the close U.S. relationship with Israel 
and the growing resolve to reduce flows of 
technology to the Soviet bloc and to countries 

whose foreign policies run counter to those of 
the United States have stimulated policies 
aimed at controlling and reducing technology 
transfers. Compared to the policies of other 
Western supplier countries (discussed in ch. 
12), U.S. policies during the last decade that 
affect technology transfer have been charac
terized by growing restrictions. 

This chapter identifies competing policy 
goals and analyzes their effects on technology 
trade. The sections that follow deal in turn 
with the general pattern of economic interac
tion with the region, the overall U.S. foreign
policy context, international commercial pol
icies, development assistance policies, and mil
itary-strategic policies. A major theme is that 
competing interests at stake have been re
flected K: an ad hoc approach to U.S. policies. 
In addition, official policies have emphasized 
technology trade more than technology 
transfer. 

The focus of the discussion is those policies 
which are most relevant to U.S. technology 
trade with the Middle East, rather than gen
eral policies affecting technology trade with 
all developing nations. Therefore, issues such 
as U.S. antiboycott policies are examined, 
while the U.N. debates over the "new inter
national economic order" receive less at
tention. 

521 
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U.S. ECONOMIC INTERACTIONS 
WITH THE MIDDLE EAST 

COMMERCIAL TECHNOLOGY 
TRADE 

During the past decade, the Middle East has
been the fastest growing market for U.S. ex-
ports. By 1982, U.S. exports to 15 Islamic
countries of the region amounted to almost$17 ':lion, about 8 percent of total U.S. world-
wide exports. In that year more than 9 per-cent of U.S. exports went to the Middle East
region (including Israel), and about 6.3 percent
of total U.S. imports came from the region dur-
ing the same year (see table 105). Almost half 
of U.S. exports to the Middle East have been 
in the form of machinery and equipment, whileAmerican exports of basic manufactures have
been much less important. U.S. firms received
Middle Eastern contracts valued at more than
$6.6 billion in 1981 and $3.3 billion in 1982.' 

U.S. imports from the Middle East have
been primarily in the form of oil. In 1980, the
United States imported about 15 percent of
all Middle Eastern exports, valued at $36 bil-
lion.2 The United States had throughout the 

'See "Middle East Contracts: Directory and Analysis, 1982Second Half" (London: Middle East Economic Digest, 1983), 
p. 9. In 1983, U.S. firms won $10 billion worth of contracts,but $4 billion were in Turkey and another $3.9 billion were indefense contracts in Saudi Arabia. See MiddleEast Contracts:
Directoryand Analysis, 1983, p. 11. 

International Monetary Fund, Directionof Trade Statistics 
Yearbook, 1983 (Washington D.C.: IMF, 1983). 

Table 105.-U.S. Trade With the Middle East 
(million dollars) 

Exports Imports -

Middle East World Middle East World
1982 ......... 19.8 212.2 16.2 254.8 

1981 ......... (9.3%)
18.3 233.7 (623%)30.6 273.3 

(7.8%) (11.2%)1980 ......... 14.2 
 220.7 36.1 256.9 
(6.6%) (14.0%)1976 ......... 10.5 115.4 
 16.8 132.4 
(9.1%) (12.7%)1972 ...........
 2.1 49.7 1.0 58.0(4.2..
2.1 ) (1.7%) 

NOTE: Sixteen Middle Eastern nations Included Algeria, Iran, Iraq, Kuwait, Libya,
Oman, Qatar, Saudi Arabia, United Arab Emirates (UAE), Egypt, Israel, Jor.dan, Lebanon, Syria, North and South Yemen. (During 1982, U.S. exportsto Israel were valued at $2.2 billion, and imports from 1arael at $1.2 billion.)

SOURCE: International Monetary Fund, Direction of Trade Statistics Yearbook,
1983 and 1979. 

decade a trade deficit -,ith the Middle East 
and with the Organiza, - of Petroleum Ex
porting Countries (OPEL,, owing to the greater value of oil imports relative to the growing
level of U.S. exports to the region. However,
because of the slack oil market and reduced
U.S. oil imports, the United States achieved
in 1982, for the first time since 1973, a favor
able balance of trade with oil-exporting na
tions of the Middle East collectively. By 1982,
U.S. oil imports from members of the Organi
zation of Arab Petroleum Exporting Countries
(OAPEC) had fallen to less than half the 
amount imported in 1973. 

U.S. direct investments in the Middle East
have been limited and concentrated primarily
in the petroleum sector. During the 1970's,
when Middle Eastern governments assumed
larger equity shares in oil companies such asARAMCO, the United States experienced neg
ative investment flows. But by the end of the
decade, U.S. direct investment in the Middle
East totaled about 1percent of a total of $227
billion invested worldwide.' Middle East oil
producing nations have made relatively fewdirect foreign investments in Western firms,concentrating their funds instead in bank de

posits, bonds, and other portfolio investments.(In 1981, direct investments in the UnitedStates by OPEC amounted to $3.5 billion, orabout 4 percent of all foreign investments in 

the United States.) However, Middle Eastern
holdings in U.S. bonds and deposits in banks 
were much more extensive, estimated at $70
 
billion in 1982. 4
 

The product export, contract, and invest
ment flows outlined above established the context for economic interaction between theUnited States and the Middle East. Three im
portant themes, outlined more fully in chapter 

SData include Egypt, where U.S. direct investment totaled$1 billion in 1981. Department of Commerce, Survey of Current Business, August 1982. 
'See R. David Belli, "Foreign Direct Investment in the UnitedStates; Highlights from the 1980 Benchmark Survey," Surveyof Current Business, October 1983. See also "U.S.-Arab Trade"(MiddleEast Economic Digest, October 1982), p. 35. 
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4, are particularly relevant to technology trade 
and transfer. First, American technology trade 
with the Middle East has been increasingly in 
technical service areas. At the same time, U.S. 
product exports of machinery and equipment, 
particularly in subsectors such as aircraft and 
nonelectrical machinery, remain important. In 
1981, 8 percent of all exports of U.S. engineer-
ing products (valued at $7.4 billion) went to 
the Middle East.' Quite striking was the largc 
proportion of technical service contracts 
awarded to U.S. firms. During the 1978-82 pe-
riod, U.S. firms won half of the $2 billion worth 
of technical service contracts awarded in the 
medical sector, a third of the equipment sup-
ply contracts, but less than 5 percent of the 
construction contracts in that sector. U.S. 
firms also played leading roles as project man-
agers for large development efforts involving 
design, construction, staffing, and operations. 
American expertise in advanced technology, 
services (particularly management and tech-
nical services), and personnel training has been 
in demand in Middle Eastern markets. 

'United Nations, Bulletin of Statisticson World 'Tradein En-
gineeringProducts, 1981. 

'According to one study, the United States lost its dominant 
market share in OPEC markets, in 4 of 14 high-technology ex
port inarkets-chemicals, electrical power machinery, transis
tors, and scientific instruments. In other markets--aircraft, fer
tilizers, office machines, electrical measuring equipment-U.S. 
share increased between 1970 and 1978. For a more detailed 
discussion, see Raymond F. Mikesell and Mark G. Farah, U.S. 
Export Competitivenessin Manufacturesin Third World Mar
kets, CSIS Significant Issue Series, 1982, p. 52. 

Table 106.-U.S. Shares in the Middle Eastern Market, 
1970-82 

Year Percent 

1970 ..................................... 18 
1971 ......................................... 19 
1982 ......................................... 19 
1973 ....................................... . 19
 
1974 ......................................... 21 

1975 ......................................... 10 

1976 ......................................... 21 

1977 ..................... .................... 22
 
1978 ......................................... 18 

1979 ......................................... 17 

1980 ......................................... 14 

1981 ......................................... 16 

1982 ......................................... 18 
NOTE: Data include total imports for 15 Islamic countries. 

SOURCE: International Monetary Fund, Direction of Trade Statistics Yearbooks, 
1982 

Secondly, although the overall market share 
of the United States in the Middle East has 
fluctuated during the past decade, in 1982 the 
U.S. share of exports to 15 Islamic countries 
remained about what it had been in 1970, 
about 18 percent of the total. Table 106 shows 
the consistently strong position of U.S. firms 
in Middle Eastern markets. (Japan, however, 
became a larger exporter to the region than 
he United 'tatas 194. This same export 

strength was seen in the U.S. machinery and 
equipment exports, as discussed in chapter 4. 

Finally, U.S. economic interactions are con
centrated in a few Middle Eastern nations, 
with Saudi Arabia and Egypt being the most 
important export markets. In 1982, $11.8 bil
lion in U.S. exports went to those two nations. 
The U.S. presence in Kuwaiti and Omani mar
kets is also strong, as it was in Iran before the 
revolution. Patterns of trade thus strongly re
flect political alliances. However, the United 
States has sometimes traded with nations, 
such as Libya, not closely aligned with U.S. 
policy positions. In 1980, about 40 percent of 

Libya's exports went to the United States, but 
Libyan imports from the United States made 
up less than 1 percent of the total. 

ECONOMIC ASSISTANCE 

U.S. economic assistance, including official 
concessional aid for development purposes 
(ODA) and other types of economic aid, plays 
a relatively minor role in technology transfer 
compared to the volume of exchange in the 

commercial marketplace. It is, nevertheless, 
critically important to some Middle Eastern 
nations. During the period 1946-81, almost 
one-third of all U.S. economic assistance 

granted worldwide went to nations in the Near 
East and South Asia region, and in 1981, 36 
percent of the total went to the region.' Two 

'See Agency for International Development, U.S. Overseas 
Loans and Grantsand Assistance from InternationalOrgani
zations, July 1, 1945-Sept. 30, 1981, pp. 4, 7. Economic assist
ance includes loans and grants for AID programs, Food for 
Peace, the Peace Corps, Contributions to International Lending 
Organizations, and other economic programs. Economic Sup
port Fund loans and grants administered by AID are included 
here. 
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nations, Egypt and Israel, today receive by far 
the largest share of U.S. economic assistance 
to the region. Economic and military assist-
ance to Israel grew rapidly following the 1973 
October war, and economic assistance to 
Egypt increased after the Camp David ac-
cords. In 1981, the United States provided
Egypt with $1.1 billion in economic assistance 
and Israel with $764 million, togedher amount-
ing to 66 percent of the $2.7 billion sent to the 
region. Table 107 indicates the importance of 
Egypt and Israel in U.S. economic assistance 
to the Middle East.' 

A comparatively small percentage of U.S. 
economic assistance to the region is directed 
to programs supporting technology transfers 
in the industrial and service sectors examined 
by OTA. Most U.S. econ(,mic assistance to the 
Middle East involves grants and loans from 
the Economic Support Fund (ESF), which 
have amounted in recent years to $750 million 
annually for Egypt and about $1 billion per

year for Israel, the largest program recipient.

For Egypt, between one-third and one-half of 
the ESF funding has been devoted to the com-

'For fiscal year 1984, the U.S. Congress approved $750 nail-
lion in ESF assistance to Egypt and $910 million in economic
assistance to Israel. The House of Representatives approved
$1.1 billion in ESF aid to Israel and $750 million in ESF aid 
to Egypt for fiscal year 1985. 

modity import program (CIP), designed to 
alleviate balance-of-payments problems. (For
Israel, funds are provided as a cash transfer 
and are not tied directly to development pro
grams.) ESF funding is used primarily to sup
port imports of raw materials, spare parts, and 
capital equipment to Egypt. While such in
ports include machinery and equipment, such 
as telecommunications equipment, most of 
these programs are not aimed specifically at 
promoting technology transfer.9 Egypt also re
ceives about $250 million in Public Law 480 
funding, almost all of which has been used in 
recent years to support wheat imports from 
the United States.'" A comparatively small 
share of U.S. economic assistance (about $100 
million, for Egypt,) has in recent years been 
explicitly earmarked for programs involving 
science and technology;;" most of the pro
grams support commodity imports, infrastruc
ture development, and improvements in basicliving standards. 

'U.S. House of Representatives, Comindttee on Foreign Af
fairs, U.S. Economic Assistance to Egypt and Sudan, Dec. 30,1982, p. 6. See also, General Accounting Office (GAO), U.S.
Assistance to the State of Israel,GAO/IS-83-51, June 24, 1983, 
p. ii. 

pAgency for International Development, CongressionalPresentation FY 1983, Annex IV, Near East, 1983, p. 17.
"In fiscal year 1982 $35 milon in new funding was provided

for science and technology programs in Egypt. See House Corn
mittee on Science and Technology, Science, Technology and 
American Diplomacy, 1983, p. 94. 

Table 107.-U.S. Economic Assistance to the Middle East, 1981 and 1946.81 

Egypt ................... 

Israel ................... 

Bahrain ................. 

Iran .................... 

Iraq .................... 

Jordan .................. 

Lebanon ................ 

O man ................... 

Saudi Arabia ............. 

Syria ................... 
PDR Yemen ............. 
Yemen Arab Republic ..... 

Total Near East and 
South Asia region .... 

Total worldwide ........ 
(Algeria) ............. 

Million 
dollars 
1,130 

764 
-

1981 
Percent 
of world 

15 
10 

-
10 
4 
1 

-
2 

.-
21 

2,757 
7,305 

38 

1946-81 
Million Percent 
dollars of world 
7,476 5.0 
6,350 4.2 

2 
766 

45 
1,433 
188 

8 
31 

588 
4 

143 

41,360 28 
148,872 

203NOTE, Total for entire Near East and South Asia region Includes In addition to the nations listed above: Afghanistan,Bangladesh, Bhutan, Cyprus, Greece, India, Kuwait, Nepal, Pakistan, Sri Lanka, ano Turkey.
SOURCE: U.S Agency for International Development, U.S. Overseas Loans and Grants, July 1, 1945-Sept. 30, 1981. 
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The U.S. Government also supports technol-
ogy transfer through programs such as the 
U.S.-Saudi Joint Commission, which is paid 
for by the Saudi Arabian Government. Saudi 
Arabia has itself become a major donor nation. 
In 1981, it provided $5.6 billion (about 15 per-
cent of the total provided by all nations world-
wide) in official development assistance."2 The 

U.S.-Saudi Joint Commission programs in-

volved reimbursable expenditures totaling 
$700 million during the 1975-82 period, and 
about 80 percent of the funds for these pro-
grams were transferred to the U.S. private sec-
tor. While U.S.-Saudi Joint Commission pro-
grans are specifically directed at development 
of manpower, industry, science, and technol-
ogy, they have also been important in promot
ing U.S. trade.'3 The U.S.-Saudi ,Joint Commis
sion programs involve U.S. Government-
supported technology transfers, but these 
projects are fully funded by the Saudi Govern
ment and therefore should be viewed quite dif-
ferently from the economic assistance pro-
grams mentioned above. 

Compared to other Western nations, the
United States isstill the major donor nation
United....Sassscompared 

"Organization for Economic Cooperation and Development,
Aid From OPEC Countries (Paris: OECD, 1983). p. 15. 

"General Accounting Office, Status of U.S.-Saudi Arabian 
Joint Comnmission on Economic Cooperation,GAO/ID-83-32, 
May 26, 1983, p. iii. 

1 3'I 
i 


4 -than 
4Cl 


SIAb.udsa .s~inc 

Photo creditSaudi Arabian-United StatesJointcommission 

on Economic Cooperation 

The U.S. Department of Labor is working with the Saudi 
Arabian General Organization for Technical Education 

and Vocation Training to establish a nationwide 
vocational training system 

providing economic assistance to countries in 
the Middle East. The United States contrib
utes about one-fifth of all official development 
assistance provided worldwide by the Organ
zation for Economic Cooperation and Devel
opment (OECD) nations; U.S. economic assist
ance makes up a large share of the total 
received by Middle Eastern countries. In 1981, 
for example, Egypt received $1.7 billion in 
ODA commitments, of which the United 
States provided $1.1 billion" (see table 100,
ch. 12). Compared to programs of other OECD 
nations, U.S. economic assistance to the Mid
die East has thus been substantial and it has 
been concentrated in support for Egypt and 
Israel. 

MILITARY ASSISTANCE AND 
ARMS SALES 

The United States has been a major supplier 
of military equipment and services to Middle 
Eastern nations. During the 1973-77 period, 
U.S. arms transfers to 15 Middle Eastern nations (including Israel) totaled $10.5 billion,

to $7.5 billion for the Soviet Union." 

These statistics include for the U.S. various 
types of military-related expenditures (con
struction, training, and management) not in
slutior thSiUnon o oter notpin
cluded for the Soviet Union or other s-ppbis, 
making it difficult to compare expenditures. 
In addition, there are problems with the valuesbarter, and soft currency sales all may distortofteamstasersne fst,cm odt 

the values of transactions. During the 1977
81 period, however, the United States supplied 
Middle Eastern nations with more weapons 

the Soviet Union in two categories-light 
armor and other military aircraft. In six other 
categories-surface-to-air missiles, subsonic 
combat aircraft, supersonic combat aircraft, 

"Total ODA commitments include $1.5 billion in bilateral and$0.2 billion in multilateral aid. See, GeographicalDistribution 
of Financial Flows to Developing Countries (Paris: OECD,
1982), p. 79.
 

"U.S. Arms Control and Disarmament Agency, World Mili
tary Expendituresand Arms Transfers1968-77 (Washington, 
D.C.: U.S. Government Printing Office, 1979), p. 156. Algeria 
is not included in the list, but did receive $470 million in arms 
transfers from the Soviet Union during the period. 
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major surface warships, artillery, and tanks-
the Soviet Union provided more weapons.'" 

U.S. military assistance, like economic as-
sistance, has been directed mainly tc Egypt 
and Israel, which respectively received $550 
million and $1.4 billion in 1981, or togeth. 
more than three-quarters of total U.S. military 
assistance to the Near East and South Asia 
region. This region, moreover, received three-
quarters of U.S. military assistance worldwide 
during the same year (see table 108). 

Both Egypt and Israel receive assistance in 
the form of financing for foreign military sales 
(FMS). Most of the repayments for this assist-
ance have been forgiven; in 1983 Israel was 
allocated $750 million and Egypt $425 million 


16&e U.S. Department of State, ConventionalArms Transfers 
in the Third World, 1972-81, Special Report 102, August 1982, 
pp. 1, 14. 

in forgiven credits, out of total funding of $1.7 
billion and $1.3 billion, respectively. 17 

In addition to official U.S. military assist
ance, commercial exports of military-related 
equipment licensed under the Arms Export 
Control Act amounted to almost $3.3 billion 
for shipments to the region between 1950 and 
1981. This represented about one-quarter of 
total commercial military sales worldwide. 8 

Table 109 compares the value of various 
types of U.S. economic interactions in the Mid

dle East for 1981. 
_ 

"General Accounting Office, p. 20. In fiscal year 1984, Israel 

wvs provided with $1.7 billion in military assistance (of which 
one-half was for-given) and Egypt with $1.365 billion (of which 
$465 million was forgiven). 

"Out of the total, about $1.6 billion went to Israel during the 
period. See Department of Defense, Security Assistance Agen
cy, Foreign MilitarySales, ForeignMilitaryConstructionSales 
and Military Assistance Facts, September 1982, p. 32. 

Table 108.-U.S. Military Assistance to the Middle East, 1981 and 1946.81 

1981 1946-81 
Million Percent Million Percent 
dollars of world dollars of world 

Egypt ................... 551 17 2,052 2 
Israel ................... 1,400 43 14,304 16 
Bahrain ................. -
Iran .................... 1,A05 
Iraq .................... - 50 
Jordan .................. 44 1,039 
Lebanon ................ 20 136 
Om an ................... 25 50 
Saudi Arabia ............. . - 292 
Syria ................... . -. 0 
PDR Yemen ............. --
Yemen Arab Republic ..... 1 3 

Total Near East and 
South Asia region ...... 2,472 76 29,645 33 
Total worldwide ........ 3,244 90,715 

SOURCE: U.S. Agency forInternational Development, U.S. Overseas Loans and Grants, July 1, 1945-Sept. 30, 1981. 

Table 109.-Comparison of U.S. Commercial Trade,

Economic, and Military Assi.,tance to the
 

Middle East, 1981
 

Value, 1981 
Category (billion dollars) 
Commercial exports ...................... 18.3
 
Contracts awarded ....................... 6.2
 
Economic assistance ..................... 1.9
 
Military assistance ....................... 2
 
Arm s sales .............................. 3
 
NOTE: Middle Eastern region includes 15Islamic nations and Israel. As discussed 

In ch. 2. there is some overlap among these categories 
SOURCE: rables 105-108, ch. 13, and table 30, ch. 4 ofthis report. 
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THE FOREIGN POLICY CONTEXT 

THE EVOLUTION OF U.S. 

FOREIGN POLICY 


Technology transfer normally occurs in a 
larger context of foreign relations, and the pat-
terns of commercial trade outlined above illus-
trate the influence of politics on trading rela-
tions, and vice versa. Because technology 
transfer involves more than simply exporting 
products, a deeper and longer-lasting relation-
ship between the parties involved is required. 

During the postwar period four themes have 
recurred in U.S. foreign policy toward the Mid.-
dle East-securing oil supplies for Western na-
tions, ensuring the security of Israel, limiting 
Soviet expansion in the region, and promoting 
peaceful economic and social development of 
the nations of the region. Over the years the 
problems surrounding these issues have 
changed, resalting in modifications to U.S. pol-
icy. The four themes remain, but debates con-
tinue about how best to define and achieve 
each type of foreign policy goal. 

Until the end of World War II, U.S. politi-
cal, military, and economic involvement in the 
Middle East was rather limited. During the 
first half of the 20th century, U.S. firms began 
oil exploration and production in the Middle 
East. The State Department, through its in-
sistence that the British maintain an "open 
door" policy regarding Ottoman Empire oil 
holdings, helped American firms gain entry to 
Middle Eastern oil fields in the 1920's.'9 Pal-
estine remained under the British mandate be-
tween 1919 and 1948, and it was not until the 
immediate postwar period that a clear U.S. 
policy emerged favoring the establishment of 
a Jewish state." 

"Louis Turner, ilMiddle 
(London: George Allen and Unwin, 1978), p. 27. 

21American policies were somewhat contradictory during the 
World War II period. In 1945 President Roosevelt assured Sau-
di King Abdul Aziz that no action hostile to the Arab people 
would be taken, a statement seen as diverging from his 1944 
electoral campaign provision favoring a "Jewish common-
wealth." After violence grew in Palestine between Arabs and 
Jews and proposals for partition stalled, the Truman adminis
tration recognized the new state of Israel minutes before the 
British mandate expired in 1948. 

The situation in the Middle East changed 
after World War TI; the result was a gradually 
expanding U.S. role in the region. First, the 
Middle East oil fields boomed, fueling West
ern economic recovery. American firms in the 
ARAMCO group took the lead in Gulf oil de
velopment, encouraged by U.S. tax provisions 
that allowed the firms to count taxes paid to 
the Saudi Arabian government as credits 
against U.S. taxes. Sece,:lJly, concern with So
viet influence in the region grew as the Brit

ish retreated from their former role as peace
keeper in the region. The rise of a nationalist 
Egyptian Government associated with the So
viet Union raised U.S. concerns about secu
rity in the region, particularly when Presidept 
Nasser nationalized the Suez Canal in 1956. 
Third, United States ties to Israel grew dur
ing the postwar period. While no formal secu
rity pact was signed with Israel, the United 
States became that nation's largest arms sup
plier after 1967, when France cut off most 
arms supplies." 

The 1967 war was a turning point for U.S. 
policies toward the Middle East. The failure 
of the United States to negotiate a comprehen
sive peace settlement with the Soviet Union 
was followed by the emergence of joint Euro
pean policies favoring U.N. Resolution 242. 
U.S. diplomatic efforts focused on terminating 
the fighting between Israel and Egypt. As 
Britain ended its military commitments "east 
of Suez," the Nixon Doctrine was announced. 
Accordingly, the United States increased pro
vision of weapons and military training to na
tions such as Iran, which were viewed as im
portant in regional security. 

During the 1970's a number of important 
changes occurred in U.S. policies toward the 

East. The 1973 Arab-Israeli war and 

the Arab embargo of oil shipments to nations 
supporting Israel demonstrated the growing 
power of Arab Middle Eastern nations. U.S. 

military assistance to Israel grew rapidly in 

"Congressional Quarterly, The Middle East (Washington, 
D.C.: U.S. Government Printing Office, 1981), p. 11. 
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this context. U.S. policies favoring concerted
action by Western governments to coordinate 
their energy policies developed in the Inter-
national Energ,, Agency eventually met with 
some success. At the sane time, Western Eur-
ope and Japan also pursued independent pol-
icies aimed at building economic ties with the
oil-producing nations. While U.S. firms partici-
pated in the Middle Eastern development
boom fueled by growing oil revenues, Ameri-
can policymakers instituted restrictions of 
various types on military and civilian sales.(These restrictions are discussed more fully
later.) in addition, the fall of the Shah of Iran
and the Soviet invasion of Afghanistan led togrowing emphasis on military and strategic 
themes in U.S. policies that were embodied in 
the Carter Doctrine, which identified the Per-
sian Gulf as an area strategically important
to the United States. By the end of the dec-
ade, the United States established the Rapid
Deployment Force and set up air and naval 
bases on the island of Diego Garcia. 

The 1 970's not only brought stepped-up
U.S. policy efforts to ensure the energy secu-
rity of the West and the military defense of
the Gulf States such as Saudi Arabia, but also
extensive American diplomatic attempts to es-
tablish a lasting peace between Israel and its
Arab neighbors. The accord between Israel 
and Egypt reached at Camp David in 1978 
brought peace between the two nations but
left open questions of the "final status" of theGaza and West Bank areas occupied by Israel 
and home for many Palestinians. Egypt was, 
however, ostracized by Arab states and theSoviet Union, which had not participated in
the negotiations. The United States pledged
expanded aid to both Egypt and Israel and
provided special security assurances to Israel 
in the event the treaty with Egypt fell apart.2 
Despite the success of Camp David. talks on 
the autonomy of the occupied territoriesstalled, and Egypt suspended discussions in
1980 after the Knesset of Israel declared Je-
rusalem to be the nation's "eternal and un-
divided capital. "23 

'Congressional Quarterly, op. cit., p. 27.

"Ibid., p. 28. 


Following the Israeli invasion of Lebanon
in 1982, the United States once again at
tempted to promote peace between Israel and
the Arab world. The Reagan peace plan called 
for an "association" of the occupied territories 
with Jordan, a proposal which Jordan never
fully embraced and one denounced by various
Palestinian groups. Another set of negotia
tions were aimed at bringing withdrawal of
foreign troops from Lebanon and beginning
economic reconstruction in that nation. 

be eenao and irawas rhw 
between Lebanon mid Israel in1983 was,how
ever, rejected by Syria, a nation receiving mil11 violence grew in Lebanon, U.S. Marines initary assistance from the Soviet Union. As civ
th mltn ce eeino rc wre re 
the multinational peacekeeping force were re
deployed offshore in 1984. The presence of 
U.S. troops in the multilateral peacekeepingforce in Iebanon and the stationing of a U.S.aircraft carrier off the coast of Libya during
Libya's invasion of Chad suggested the pos
sibility of changes in the nature of U.S. rnili
tary activities in the region. Finally, the pro
longed and bitter war between Iran and Iraq
raised concerns about th security of the Gulf
States and the oil fields. In recent years,
debates over U.S. policies toward the Middle 
East have centered around issues of arms
sales, security commitments to friendly na
tions, and the nature of U.S. military ac
tivities. 

IMPLICATIONS FOR
 
TECHNOLOGY TRANSFER
 

Security and diplomacy have become the
central themes in U.S. policies toward the Mid
die East during the 1970's, while commercial 
issues have remained secondary concerns. 
Nevertheless, commercial U.S. technology
trade with the region expanded rapidly. 

Following actions taken by the oi -preducing
nations to raise oil prices in the early 1970's,
the demand for American equipment, technol
ogy, and services-both civilian and military
grew as the Middle Eastern development
boom began and spread from the Gulf Statesto other Islamic countries in the region. These 
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nations viewed science and technology as a 
way to catch up to the industrialized West and 
to reduce the technological gap between the 
Islamic nations and Israel.14 Many business-
men and political observers saw growing U.S. 
commercial involvement with moderate Arab 
nations such as Saudi Arabia and Egypt in a 
positive ight. They emphasized the contribu-
tion of technology trade and transfer to the 
promotion of special relationships with nations 
supplying oil and to countering Soviet influ-
ence in the region. 

Others, particularly some primarily con
cerned with the security of Israel, viewed 
growing commercial involvement with alarm. 
In their view, closer relations with the Arab 
states could endanger U.S. commitment to Is-
rael. As a result, in the 1970's policies were 
developed to restrict U.S. commercial exports 
to the region for a variety of political and stra-
tegic reasons. American antiboycott policies, 
"foreign policy controls" used to restrict tradewihntos uprigterrs ctvte r 
with nations supporting terrorist activities or 
violating human rights, and nuclear nonpro
liferation policies were all designed to restrict 
or oversee U.S. trade in order to further polit
ical or military goals. The fall of the Shah, 
moreover, heightened concerns about the riks 
of extensive U.S. involvement in nations of the 
region undertaking rapid economic develop-
ment orograms. 

Thus, while American technology trade has 
grown along with U.S. military, strategic, and 
energy interests in the Middle East, technol-
ogy trade has increasingly been regulated by 
official policies in order to achieve political or 
military goals. Those favoring export restric-
tions have viewed technology transfer with 
concern and have attempted to refine controls 

over exports of militarily critical technologies. 
In some cases, such as exports of sensitive nu-
clear technology, the controls have been insti-
tuted to further nonproliferation policies not 

14See Foud Ajami, The Arab Predicament(Cambridge: Cam
bridge University Press, 1981), p. 195, for a discussion of the 
problems posed by Western technology. See also Seth P. 
Tillman, The UnitedStates andthe Middle East Bloomington, 
Ind.: Indiana University Press, 1982), pp. 21-22, for a discus-
sion of the Arab reaction to Israel's superiority in science and 
technc logy. 

specific to the Middle East. In other cases, 
such as foreign policy controls governing ex
ports of commercial aircraft, or antiboycott 
policies, controls and regulations have been in
stituted to foster political aims in the Middle 
East. As discussed in chapter 12, no other ma
jor supplier nation has instituted such extcn
sive controls over exports as has the United 
States. On the other hand, close U.S. relations 
with countries such as Saudi Arabia and 
Egypt have provided a context favorable to 
expanded U.S. technology trade there. 

ENERGY POLICY AND 
TECHNOLOGY TRANSFER 

During the decade of the 1970's, debates 
over U.S. energy policy focused on Middle 
Eastern oil. The central theme reverberating
through all perspectives on U.S. energy prob
lems was the goal of reducing oil imports. Pol

icy perspectives evolved over time, each withdifferent implications for technology transfer 
to the Middle East. 

Energy Independence 

Immediately following the 1973 price in
creases and oil embargo, energy independence 
became the central theme of government pol
icies. "Project Independence" aimed to end all 
dependence on foreign energy by the end of 
the 1980's. Confrontation with OPEC was a 
major theme, particularly in the early part of
the decade. n an effort to break what some
cedeadeIn r a nmber of popo 

called a producers' carel, a number of propo

salr fee mdembarg estay ationment 
import fees, food embargoes, cnd government 
oil purchasing. 5 As self-sufficiency receded as 
a feasible goal, emphasis gradually switched 
to enhancing domestic energy production, in
creasing flexibility in management of energy
related adjustments, and alternative energy 
development. 

The general thrust of the energy independ
ence perspective, particularly in its earliest 

"See, for example, House of Representatives, Alternatives 
to DealingWith OPEC,hearings before a Subcommittee of the 
Committee on Government Operations, June 20, 1979. 

http:Israel.14
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vestiges, has been to limit technology trade 
and transfer with oil-producing nations. Con-
frontation with OPEC implies a general cli-
mate inhospitable to extended technology
trade involvement in Middle Eastern oil-pro-
ducing nations. In recent years, however, thero 
has been less stress on confrontation with
OPEC, especially when oil prices fell in the
early 1980's. The general thrust of this per-
spective has been to reduce technology trade 
with the Middle Eastern oil producers. 

Allied Bargaining 
The underlying rationale of allied bargain

ing, a second general perspective on U.S. en-
ergy policies, is that energy problems can best
be solved jointly through coordination of pol-
icies with the Western nations iii the Interna-
tional Energy Agency (IEA) and in summit 
conferences. Initially, proponents of allied
bargaining saw it as a means to build a con-
sumer bloc or cartel capable of countering
OPEC. However, as Western Europe and Ja-
pan were more inclined to favor a wider, global 
energy dialog and because bilateral relations 
with producing nations continued to serve na-
tional goals, allied bargaining has been more 
narrowly focused in practice. Emergency oil
sharing schemes, joint targets for stockpiles,
and import reductions have been primary

products of allied bargaining. At the same 

time, bilateral deals with producers and other 

new actors in the international oil market ex-

panded in the latter part of the decade, lim-

iting the coverage of allied policies. 


Allied approaches to energy policy stimuiate 
technology trade and cooperation among the
Western consumers, particularly in develop-
ment of energy technologies. In theory, an
allied bargaining approach could contribute to 
a constructive dialog between oil producers
and consumers. If such a dialog were success-
ful in producing a comprehensive agreement 
on energy pricing and production in exchange
for a Western commitment to provide technol-
ogy and investment opportunities, the effect 
would be to stimulate multilateral technology
transfers involving groups of suppliers and re-
cipients. But while such a global bargain has 

long been advocated, in practice neither the
producer nor the consumer blocs have been 
able to hold their members to even less strin
gent agreements. The members of each bloc 
have widely divergent short-term interests, ex
emplified by disputes between price hawks 
and doves in OPEC and by friction between 
the United States and Japan over spot mar
ket purchases of Iranian oil. Nevertheless,
allied bargaining-even in its more limited 
IEA context-does serve to promote technol
ogy trade among participants. 

Energy Security
A third approach has stressed energy secu

rity, implying a commitment to coordinate
U.S. energy policies with military and secu
rity policies in order to reduce U.S. vulnera
bility to both short-term disruptions and long
term transitions in energy markets. Since the 
announcement of the Carter Doctrine in the 
late 1970's, programs such as the Rapid De
ployment Force, the Strategic Petroleum Re
serve, and emphasis on security of sea lanes
have become central to discussions of U.S. en
ergy policy. On the domestic scene, in order 
to promote energy security, the U.S. Govern
ment has been involved in promoting conser
vation, alternative energy development
through price decontrols, and other measures. 
This vigorous approach to U.S. energy prob
lems implies an active role for the Govern
ment, both domestically and internationally.

Emphasis on the security dimensions of en
ergy policy has led to the fostering of "special
relationships" with key oil-producing nations. 
Saudi Arabia, in particular, has been seen as 
a pivotal moderate nation in the Gulf. The en
ergy security approach thus implies the stim
ulation of selective technology transfers to na
tions sharing mutual energy and security
interests with those of the United States. At
the heart of this approach is the notion that 
realistic bargains involving exchange of oilsupply guarantees for technology exports can 
be struck. This approach demands considera
ble political leadership, since a vigorous do
mestic policy is also required. 
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Subordination of Energy Policy to Defense 
Policy.-Another approach to energy issues 
common in recent years has been to subordi-
nate energy policy to defense policy. Propo-
nents of this approach see international energy 
policy problems as fundamentally defense, and 
less frequently trade, issues. Instead of focus-
ing on energy per se, proponents of this ap-
proach favor building strong bilateral and re-
gional alliances in order to improve U.S. 
capability to respond to political developments 
that essentially determine energy politics at 
the international level. On the domestic scene, 
a deferral of energy choices to the private sec-
tor has been the major theme. In contrast to 
the energy security perspective, which places 
considerable burden on the U.S. Government 
to affect domestic energy markets, this ap-
proach implies withdrawal by the Governnent 
from all energy-related programs except those 
such as the Strategic Petroleum Reserve. By 
eschewing price and other types of interven-
tion, proponents say, the Government can en-
courage market forces that spur economically 
efficient adjustments to changes in energy 
markets. 

This last perspective accentuates the mili-
tary and political dimensions of international 

energy policy beyond those of the energy secu
rity approach. Proponents tend to view tech
nology transfer as a lever (sometimes as a 
counterbalance to the use of oil as a weapon) 
which can be used to achieve larger political 
and military goals. Like the energy security 
perspective, this approach serves to promote 
bilateral and selective technology transfers to 
specific Middle Eastern nations. It also 
stresses military technology transfers in con
junction with regional security arrangements. 

Different perspectives on U.S. energy poli
cy thus have diverging implications for tech
nology transfer. During the last decade, each 
of the four perspectives has been advocated 
and has remained a part of the policy debate 
even after official directions have shifted to 
another approach. As a result, policymakers 
in the Middle East, as well as U.S. business
men, have found it necessary to readjust fre
quently to new policy directions. In the early 
1980's, U.S. oil imports, including imports 
from OAPEC, fell. As a result, energy policy 
issues receded in discussions of Middle East 
policy. Changes in the energy policy climate 
during the past decade have accentuated un

certainty for firms and organizations involved 
in technology trade with the Middle East. 

COMMERCIAL POLICIES
 

In the United States, the private sector has 
played the leading role in promoting and fi-
nancing international technology transfers. In 
contrast to the approaches taken by some 
other supplier governments discussed in chap-
ter 12, the U.S. Government has not taken the 
initiative in organizing and negotiating on 
behalf of technology exporting firms. 

Among U.S. commercial policies reviewed, 
only a few are designed, even in part, explicitly 
to promote technology transfer. Those include 
investment guarantee programs of the Over-
seas Private Investment Corporation and pri-
vate voluntary efforts (e.g., Volunteers for In-
ternational Technical Assistance). This section 
briefly evaluates the importance of various 

promotional programs, financing programs, 
and trade agreements for technology transfer 
to the Middle East. 

Major attention is paid to the issue of ex-
Mor anin is pi o thi ofex

port financing, in light of concerns that foreign
supplier governments have developed more ex
tensive programs in this area. Taken together 
with analysis of technology transfer in chap
ters 5-9 and policies of other supplier countries 
in chapter 12, this review of U.S. commercial 
policies indicates that, while U.S. Government 
financing and insurance programs have not 
been as extensive as those of some other sup
plier nations, such differences in supports to 
exports have only infrequently been key fac
tors influencing competition for sales in the 
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Middle East in the sectors examined by OTA. 
(Upon occasion, attractive financing packages
have helped suppliers to gain an edge in ne-
gotiations for sales of telecommunications, air-
craft or nuclear technologies.) There ai-e a num-
ber of reasons for this. First, many Middle
Eastern countries have been in a position to
finance technology imports themselves. (For
capital-short countries such as Egypt, in con-
trast, financing has been a more central con-
sideration.) Secondly, the subsidy element of 
export financing has been gradually reduced
in recent years under the terms of the OECD
Arrangement. Nevertheless, U.S. Govern-
ment-supported extraordinary export support
programs (involving mixed credits, guaran-
tees, inflation and exchange insurance) remain
less extensive than those of most other West-
ern suppliers, and such programs may be in-
creasi-igly important in the future. 

PROMOTIONALTONAL 
PROGRAMS 


Representation of Buciness 


PRO EXPORTEmerce, 

In the United States, a small percentage of
the Federal budget is devoted to export pro-
motion programs.26 U.S. official representation
of business, at both high diplomatic and rou-
tine commercial service levels, has not been 
as extensive as that of other supplier nations, 
as discussed in chapter 10. 

The Department of Commerce's Interna-
tional Trade Administration (ITA) has been
the major locus of educational and promotion-
al activities related to foreign exports, but few
of these programs have been directly aimed 

to promote technoiogy transfers or exports of

technical services. ITA programs provide in-
formation for potential U.S. exporters, assist
them in penetrating foreign markets, and in-
.........ipcompeting 


According to one report, the United States has spent on ex-
port promotion programs less to promote manufactured goodsexports than have Japan, the United Kingdom, Italy and France 
but more than have Canada and West Germany. See U.S. Sen-
ate, Committee on Banking, Housing, and Urban Affairs, Subcommittee on International Finance, Export Policy,A Report,February 1979. Unfortunately, no data are available clarifying
total Government support for exports (including all State pro-
grams, export financing, and insurance costs.) 

crease the awareness of potential foreign buy
ers. Surveys of various Middle Eastern nation
al markets and reports outlining export
opportunities in particular sectors, such as
medical services, are published regularly. In 
an unusual display of U.S. Government sup
port, Secretary of Commerce Malcolm Bald
rige led a U.S. trade mission to Saudi Arabia 
and Algeria in 1982. However, export promo
tion programs generally have not been given
high priority in the United States, and in
stances of high-level economic diplomacy on
behalf of the private sector have been compar
atively rare. In contrast to the situation in
Western Europe and Japan, during the post
war period relations between the U.S. Govern
ment and business have been more adversari
al, with the emphasis in public policies on 
regulating business. 

In 1980, a new Foreign Commercial Service 

(FCS) was created in the Department of Comofficially transferring responsibility for 
business representation from the Department
of State. While improvements have been made 
in the commercial services provided both toU.S. exporters and to potential foreign buyers,
problems remain. Not the least of these arise
from division of responsibilities between the
FCS and the State Department. Indeed, the
transfer of positions has not yet been com
pleted, and in some cases commercial staffs
in U.S. embassies overseas reportedly lack the 
resources and autonomy required to carry out 
all their functions. One report found, for ex
ample, the FCS to be inadequate in Saudi Ara
bia."7 U.S. Government representation of busi
ness interests overseas is undoubtedly

complicated by the fact that the FCS is re
quired to maintain neutrality, and therefore
is restricted in pointing out the special expertise of particular U.S. firms when they arewith other U.S. firms. Nor does the
FCS officer normally possess extensive technical expertise required to enhance the tech
nology transfer component of overseas business transactions. 

"General Accounting Office, ProblemsHamperForeign Corn
mercialSerive'sProgress,GAO/ID-83-10, October 18, 1982, p.
12. 

http:programs.26
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Private Sector Programs 

While official U.S. export promotion pro-
saffect tecnology trade on the margins,

gramsaaffece inology t r ts thes ri-
the primary force in U.S. exports is the pri

vate sector itself. As mentioned earlier, there 
- . 

are many private sector firms and organiza-
tions involved in technology transfer. Coop-

erative efforts involving either groups of pri-vate sector firms or mechanisms for
vatesecorfrmsor mchaismsfor 

government-business cooperation in interna-
tional technology trade have been less promi-

some other Western suppliernent than in 
countries. Traditionally, U.S. antitrust law 
piohibited joint private sector export efforts 
that restrict competition in the United States. 
A new law on export trading companies was 
signed in 1982, permitting the expansion ofsmanaeersnand8tecpeicaltersonnelefromsdeneo
joint export efforts through antitrust exemp-
tions, an extension of coverage to exports in 
services, and the participation of banks 
through bank holding companies. It is too ear

ly to determine the impact of this legislation 
on technology trade with the Middle East. 
Proponents anticipate expansion in exports, 
but opponents note that the largest exporting 
firms have -1ready extended the involvement 
of other firms through contracting practices. 
In 1980, for example, Boeing was the largest 

re-U.S. exporter: almost 3,000 U.S. firms 

ceived orders through Boeing, for a total value 
of $4 billion. " 

Private sector organizations such as the 

U.S. Chamber of Commerce have been active 
worldwide. Other institutions supported by 
the private sector, such as the U.S.-Egyptian 
Business Council and the U.S. Business 
Roundtable in Saudi Arabia, provide and dis-
seminate information about regional market 
conditions. 

Private sector mechanisms also exist for en-
couraging technology transfer. One of the old-
est is the International Executive Service 
Corps, a private nonprofit organization that 
sends retired American businessmen abroad 
to work on development projects requiring 
their specific expertise. This organization has 

"Congressional Research Service, ExportTradingCompanies, 
op. cit., p. 4. 

as a primary goal the transfer of technology 

to developing countries, but its activities have 
also led to expanded exports for U.S. firms.
About 36 percent of the foreign clients in the 

500 or so projects carried out annually have
purchased U.S. machineryTor equipment. The 
purbed Uf ma hnderyakeequip e d 

number of projects undertaken has dropped, 
apparently due in part to the fact that other 
supplier countries offer similar programs at even lower costs." Similarly, Volunteers in In

y 
ternational Technical Assistance (VITA) is a 

private, nonprofit corporation that assists 
through correspondence individuals and small 
businesses in developing nations. More re
cently established, with support from the U.S. 
Government, is the U.S. Telecommunications 
Training Institute, which offers courses for 
managers and technical personnel from devel
oping nations. Another notable example is 
Project HOPE, a private nonprofit organiza
tion devoted to health care education and tech

nology transfers to the developing world. In 

Egypt, Project HOPE has conducted exten
sive teaching programs for health science pro

fessionals that include programs n biomedical 
engineering, nursing education, and scientific 
exchange. Such private sector efforts are im
portant in promoting technology transfers to 
developing nations. 

The Role of Small Business 

The role of small business has been a point 

of controversy over the years in debates about 
U.S. export policy. Proponents of promotion 
programs for small businesses argue that such 
businesses could play a much larger export 
role. Small firms, however, have not been par
ticularly prominent in technology trade with 
the Middle East. 

In the late 1970's the Department of Com
merce announced that export promotional pro
grams would target small, new-to-market 

"'Statement by Thomas S. Carroll, International Executive 
Service Corps (IESC), hearings before the House Committee 
on Foreign Affairs, Role of Private Sector in Development 
Abroad, Feb. 24 and 25, 1982, p. 152. IESC receives $5 million 

in support from AID, $5.3 million from its developing country 
clients, and $1.4 million from other sources. 
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firms with high export potential. 30 During
1982 and 1983 about $3 million was provided
(under the Small Business Expansion Act of
1980) to support exports by small businesses, 
Matching grants were given in organizations
contacting small businesses, conducting sem
inars on exporting and trade missions, al-
though few of these programs were aimed atthe Middle East market specifically. In addi-
tion, the Small Business Administration was
authorized under the same legislation to begin 
a new financial assistance program for small 
exporters. During fiscal year 1982, about $10
million in loans was given to small businessesto support their exports." Beginning in 1984,the Export-Import B~mk planned to set aside 

5% of the Bank's lending authorizations to 
support small business e-..xports. 

It is difficult to assess the success of these 
programs, since information is not available 
concerning the record of small businesses that 
have come into contact with them. Such ef-
forts are costly and time-consuming, and
short-term programs are not likely to become 
self-sustaining, 

Finally, the Export Trading Company Act 
of 1982 was expected to assist small exporters
by permitting trading companies to handle 
legal, financial, shipping, and marketing mat-
ters often difficult for smaller firms operating
in distant markets. Most Department of Com-
merce programs have assisted smaller firms 
that have already begun to export, and pro-
posals for establishment of quotas for small
business participation in overseas trade mis-

sions have been rejected on the grounds that 

programs should assist firms that are best in 

a position to export rather than merely fill 

quotas. In 1982, 
a new program was estab-

lished under the auspices of the U.S.-Saudi 

Joint Commission to promote joint ventures 

among small and medium-sized firms from 
both nations. This program, which was slowin getting off the ground, represents a new role 

"U.S. Senate, Committee on Banking, Housing, and Urban
Affairs, Subcommittee on International Finance, Export Poli-cy, part 6, hearing, Apr. 5, 1978, pp. 210-211. 

"General Accounting Office, Efforts to PromoteExportsby
Small, Non-ExportingManufacturers,Jan. 18, 1983, pp. 2, 11. 

for the government as a matchmaker between 
U.S. and foreign firms.2 Despite these pro
grams, large corporations continue to be much 
more prominent in foreign markets than small 
firms. 3 

Tax Policy 

For years, businesses operating in the Mid
die East and in other foreign markets com
plained that U.S. tax policies burdened Amer
ican citizens working ove r In 1981 the taxicas. 
exclusion on incomes of Americans working 
ahroad was increased to $75,000 per year,eliminating many of the complaints. The taxexclusion on income earned abroad is sched

uled to increase to $95,000 by 1985. 
Controversy surrounded the Domestic In

ternational Sales Corporation (DISC), which 
allowed U.S. firms to establish domestic cor
porations that served as channels for exports
and were given favorable tax treatment. A 
large export subsidy was provided by the 
DISC after its creation in 1971, and DISC was 
criticized as a violation of GATT rules by
Europeans. In 1984 Congress established aForeign Sales Corporation (FSC) to replace the 
DISC.3' 

Two aspects of DISC are relevant to tech-
Too as e s te releva st up 

nology transfer. First, the DISC was set up
to cover product and commodity exports, and
these tax advantages were not available to ex
porters of technical services. Secondly, the ma
jor beneficiaries of DISC have been larger

firms, such as those that export chemicals, ma
chinery and equipment, and aircraft. . 5As table
 

...Saudi Arabia, U.S. Establish Bilateral Working Group to
 
Spur Joint Ventures," U.S. Import Weekly, Sept. 20, 
 1982. 

"Congressional Research Service, ExportTradingCompanies,
11380044, Dec. 2, 1982, p. 1.ucThomas Kwako, "International Tax Rules," in Gary ClydeHufbaue (ed.), U.S. InternationalEconomic Policy,1981, draft 
report (Washington, D.C.: Georgetown University Law Center,1982), pp. 6-27. For a summary of legislation proposing the Foreign Sales Corporation, see "Administration's DISC SubstituteBill Introduced in Both House, Senate," U.S.Import Weekly,
Aug. 9, 1983. See also Hobart Rowen, "The Great Tax Grab,"The Washington Post,July 5, 1984, p. A21. The FSC will allowfor a 16 percent tax exemption on the combined earnings ofthe FSC and the parent corporation. The estimated tax loss for
the DISC since 1971 was $12 billion. 

"Department of the Treasury, The Operation and Effect ofthe Domestic InternationalSales CorporationLegislation, 1980 
Annual Report, pp. 7, 22, 27. 
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110 shows, the gross receipts of DISC firms 
in Middle Eastern markets were valued at 
more than $8 billion in 1979, ouc of $11 bil
lion in total U.S. exports to 15 Islamic nations 
in the Middle East. These exports were con
centrated in sales to Saudi Arabia and Iran. 
Exporters of machinery and equipment to the 
Middle East in particular have benefited from 
DISC. The rew FSC does not cover service ex-
ports, nor is it likely that it will be used to a 
markedly greater degree by smaller firms. 

Government Support for Financing 
Exports and Foreign Investments 

The primary mechanisms of Government 
support for financing involve loans and grants 
for exports and insurance to reduce the risk 
of exports and foreign investments. In the 
United States, the Export-Import Bank and 
the Overseas Private Insurance Corporation 
are the two most important Gevernment insti-
tutions involved in financing. These financing 
programs have never been fully reconciled 
with other aspects of U.S. international eco-
nomic and foreign policy.36 Export financing 

M'Roger E. Shields and R. Craig Sonksen, Government Finan-
cial Institutionsin Support of U.S. Exports,CSIS Significant 
Issues Series, vol. 2,No. 4 (Washington, D.C.: Georgetown Uni-
versity, 1982), p. 2. 

Table 110.-DISC.Related Exports8 to the Middle East, 
1979 

_-
Gross receipts 

Geographical Number of of DISC firms 
destination returns (million dollars)_ 
Algeria ............... 439 3.1 

Libya ................ 643 301
 
Egypt ................ 1,003 494 

Iran .................. 1,790 2,529 

Iraq .................. 524 205 

Kuwait ............... . F85 548
 
Qatar ................... 392 68 

Saudi Arabia .......... 1,808 3,081 

UAE ................. . 34 333 

Israel ................ . 2,315 1,045
 
Other Middle East 


countries ........... 1,797 591 
Total Middle East 

(excluding Israel) .. 10,215 8,489 
Total U.S. Middle 

Eastern exports .................. 11,371 
Total U.S. exports

worldwide ....................... 182,025 
aManufactured and nonmanufactured products. 
NOTE: Deferred taxes amounted to 1.1 percent of gross receipts In 1980. 

SOURCE: Office of the Secretary of the Treasury, Office of Tax Analysis. 
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remains a controversial issue in the United 
States. 

THE SUBSIDIES CONTROVERSY 

On the one hand, some argue that the Gov
ernment's role in promoting exports and in 
supporting U.S. investments abroad should be 
reduced. Opponents of export financing view 
Government support as a subsidy for business 
which is not necessary or appropriate. A cen
tral theme of this argument is that American 
taxpayers should not be asked to support busi
ness exports. Particularly in light of the lead
ing role that the United States has taken in 
negotiations to reduce trade barriers world
wide, opponents view export subsidies as dis
torting international trade and thereby inhib
iting necessary adjustments by U.S. firms. A 
variation on this argument would support U.S. 
Government involvement in areas that have 
been mutually agreed on as acceptable, such 
as Export-Import Bank loans, but severely 
limit others, such as mixed credits. A second 
argument is that in practice export financing 
assists a few of the Nation's largest industries 
and businesses, and therefore benefits are 
directed to a relatively small number of firms. 
Finally, some critics focus their attack on 
those programs promoting U.S. investments 

abroad, seeing them as ultimately contrib
uting to foreign production capacity, and po
tential U.S. employment loss. 

While the critics of export financing have 
played the major role in policy formation, pro
ponents also make persuasive arguments. 

They argue that international trade does not 
really operate in a free market context and 
that since some other supplier countries have 

developed extensive export financing pro
grams, the United States should to do like
wise. In addition, the use of various indirect, 

domestic industrial policies by other supplier
nations indicates their commitment to support 
industries in a variety of ways. Instead of see
ing the benefits of expanded exports as accru

ing to a few large firms, the proponents point 
to the subcontracts awarded to smaller U.S. 
firms and to the resulting gains in balance of 

payments. Despite continuing dsagreements
about the value of exports directly attributa

http:policy.36
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ble to export financing, proponents argue that 
the gains are substantial and benefit the en-
tire economy. Proponents view international 
trade and technology transfer as essential for
the continuing competitiveness of U.S. firms,
and many of them argue that U.S. exports and 
investments abroad open up new markets and 
contribute revenues which American firms use
for research and development (R&D) invest-
ments necessaiT to maintain their cuttingedge in technology development. 

Evaluation of these arguments centers
around the comparability of U.S. financing 
programs to those abroad, and around the 
question of how much difference export financ
ing makes in determining the competitive posi
ticns of firms. Export insurance, financing,
and Government support for foreign invest-
ments are briefly reviewed with these ques-
tions in mind. These are, however, complex 
issues that cannot be treated fully here. 

U.S. export financing programs compare
with those abroad but generally have been less
extensive. However, it should be remembered
that only in a small number of instances,
where capital costs are great and equipment
and technology are similar, have export credits 
made the critical difference in winning con
tracts in the sectors examined by OTA in
chapters 5-9. Sales of aircraft, nuclear reactors,
and telecommunications to nations such as
 
Egypt are thus the exceptions to the general

rule. There is, however, little evidence of a

clear relationship between the level of official
credit subsidy and the export 
success of do
mestic firms. 

THE U.S. EXPORT-IMPORT BANK 
The major institutions providing insurance

and guarantees to reduce risk to U.S. export
ers are the Export-Import Bank and the For
eign Credit Insurance Corporation (FCIC), thelatter being an association of 50 private insur-
ance companies. The insurance and guarantees 
are used to support short-term transactions 
involving repayment terms of up to 180 days.
The FCIC underwrites most commercial risks 
and the Export-Import Bank, most political 

risks. Coverage of up to 90 percent for com
mercial and 100 percent for political risks is
provided. During 1981, the fees charged by
these institutions were midway between those 
charged by France (at the high end of the scale 
for Western supplier nations) and those of Ja
pan, at the low end."' Medium-term insurance 
coverage is also provided. During 1982 the
U.S. Government provided insurance and 

"This data and evalutations of the comparability of U.S. ex
port financing programs that follow are taken from the Report
port-Import Bank of the United States, for tha period Jan. 1, 
to the U.S. Congresson Export CreditCompetition andthe Ex
1981 through Dec. 31, 1981, Export-Import Bank, December 
1982, p. 19. 

I.; i 
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Photo credit. Export-Inport Bank of the United States 

High-technology heat exchangers, specified and 
procured by the Pullman Kellogg division of Pullman 

Incorporated, are loaded aboard afreighter for 
shipment to Algeria to be installed in a liquefied natural 

gas plant. The projectU.S. was supported by theExport-Import Bank 
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guarantee coverage amounting to $5.8 billion, 
which supported 5.3 percent of U.S. exports. 
(The value of U.S. insurance and guarantee 
programs has been slightly more than 10 per-
cent of thuse of Japan. 8) In the area of long-
term loans and transactions, the United States 
does not offer many of the extraordinary ex-

port support programs such as inflation insur-
ance, exchange rate risk, bond insurance, and 
foreign currency loans that most of the other 
major suppliers provide. Thus, the United 

States does not offer as wide a range of financ-
ing and insurance programs ar- do many ma-
ng andesrn s eprogramser domaSOURCE: 

jor Western supplier countries. 

Export financing is used more extensively 
by some foreign governments than by the 
Uni'ted States. Congress sets annual limits on 
the loans the Export-Import Bank can author-
ize. The Bank supports with loans a compara-
tively small percentage of total exports. In 
1982 the bank authorized $3.1 billion in direct 
loans, supporting $4.7 billion in exports out 
of a total for the year of $212 billion.3 " In the 
area of long-term export credits, the level of 
subwidy provided by the United States has 
been lower than that provided by France orGreat Britain, but above that provided by 
West Germany and Japan. Nominal and effec-tiveWiterest rate had fo il lans he-
tive interest rates charged for these loans have 

also been higher than those in other sipplier 
nations. Table 111 shows the level of subsidy 
and the effective interest rates for 198i and 
1982, as calculated by the Export-Import 
Bank. 

During 1982, under the terms of the OECD 
Arrangement, the subsidy element was almost 
eliminated from export credits of major OECD 
nations except France. As a medium-term 
credit program was established by the U.S. 
Export-Import Bank in 1982, the bank pro-
granis became increasingly competiti-ve with 
those of other major Western nations. On the 
other hand,the U.S.Export-Import Bank cal-

culated that $400 million inU.S.exports were 


"Ibid., p. 66 and p. 77. 
"Ibid., p. 76; also, Highlights of U.S. Trade for 1982. See also 

Export-Import Bank of the United States, Report to the Con
gress, 1983, pp. i, 4-13. 

Table 111.-Comparison of Credit Subsidy and
 
Interest Rates, 1981 and 1982
 

Subsidya 
(million dollars) Interest rateb 

1981 1982 1981 1982 
France .......... 466 250 8.61 11.75
 
West Germany ... 0 0 11.61 9.55 
Japan ........... 79 0 8.05 9.50 
United Kingdom .. 382 0 8.75 11.80 
United States .... 203 0 11.50 12.65 
aCalculated asnominal cost of the lifeof a$1 0billion 10"year credit. The amount 
of subsidy Isthat amount present when nominal export credit rates are com
pared to then-prevailing Interest rates on government bonds ofslmllr matu
rity in the same county and therelative attractiveness ofa given interest rate 
to borrowers. 

bEffective interest rate; estimated total cost of financing. 
Export-Import Bank of the United States, Report to theU.S Congress 

Credit Export-import Bank ofthe Unitedon Export Competitionand the
States. Septemnber 0983, pp. 5 and 8. 

lost because of the expanded use of mixed 
credit programs abroad. 

Despite the fact that U.S. export financing 
was less extensive and offered on terms less 
favorable than that offered by some major 
competitors during the past decade, U.S. firms 
have nevertheless been successful in major 
less-developed countries (LDC) export markets 
when competing against officially supported 

export credit agencies in France, West Ger
many, Japan, and Great Britain, according to°the Export-Import Bank." These same pat
thExo-IprBak 4 Tessmea
terns prevailed in medium-term export financ
ing, but the effective rates on loans in that 
case have been higher for U.S. Export-Import 
Bank credits. Thus, while U.S. export financ
ing programs were generally not competitive 
in every respect with those offered by other 
major suppliers, some U.S. programs have re

cently been expanded, and there is no evidence 
that there is a clear relationship between the 
level of official credit subsidy and export 
success.
 

In the Middle East, export credits have been 
most important for sales in nations such as 
Egypt,where financing isa major problem. 
During its history,the Export-Import Bank 

of the United States has pruvided credits, 
guarantees and insurance supporting exports 
to the Africa and Middle East region totaling 
$17 billion, or less than 17 percent of its total 

"Ibid., p. 12. 
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authorizations to support exports worldwide,
Credits and insurance for exports to Egypt
during the period 1934-80 were valued at $413
million; Algeria, $2.1 billion; Iran, $2.3 billion;
Iraq, $59 million; Israel, $1.9 billion; Kuwait,
$643 million; and Saudi Arabia, $1.5 billion." 
Table 112 shows Export-Import Bank author-izations for loans, guarantees, and insurance 
for fiscal year 1981. As discussed later in the 
context of mixed credits (those that combineconessona ithoffcia exortfiancng 

concessional financing 
 with official export
credits), financing has been a key elem ent in*°wardsof Egyptian telecommunications con-
tracts and (as discussed in ch. 9), in that na-tchnlogytrasfetions ncler plnstransfer
tion's nuclear technology transfer ~lans. 

THE OVERSEAS PRIVATE 
INVESTMENT CORPORATION 

In contrast to Government organizations
which provide support for exports, the Over-
seas Private Investment Corporation (OPIC)
is the major mechanism for Government
assistance to American investors in develop-
ing nations. OPIC was set up in 1971 and is
authorized to help finance only those projects
that contribute to economic and social devel-
,Ipment in the host country and are at the 
same time consistent with U.S. balance of pay-
ments and employment goals. OPIC operates
on a self-sustaining basis, but Congress re-views its operations annually and has directed
OPIC to meet specific objectives. For exam-
ple, Congress instructed OPIC to avoid sup-
port for investments that are restricted by 

4'U.S. Export-Import Bank, Cumulative Record by Country,
Feb. 12, 1934, to Sept. 30, 1980. 

host country performance requirements and
could have adverse impacts on U.S. trade. 2 In1978 Congress instructed OPIC to put priority
on projects in the poorer developing countries,
and in 1981 Congress raised the restriction on 
gross national product (GNP) per capita to 
$2,950 in 1979 dollars. 

OPIC is unique as a U.S. Government in
e n as a of overses in 

mentstrument for promotion of overseasand technology transfer. invest-Unlike the 
other commercial programs, OPIC funds ino t e imser ci a o te r o no in 
vestments in services and other ongoing oper
ations that are more relevant to technologythan product exports. ePIC is a com
paratively small agency; its significance is 
theirefore as an instrument which could be 
used more extensively. Its loan and loan guar
antee commitments were valued at $110 mil
lion in 1983.11 During the 1979-83 period,OPIC supported 166 investment projects in
10 Near Eastern nations with almost $3 bil
lion worth of insurance and $625,000 in proj
ect financing. During 1983 alone OPIC insur
ance supported $1.14 billion worth of U.S.
investment in the region. OPIC offers invest
ment insurance to protect U.S. investors

against loss from war and insurrection, expro
priation, civil strife, and inconvertibility of

capital and profits. It also offers direct finan
cial assistance and programs for U.S. invest
ors. OPIC supports a program to provide man
agement training and technology transfer and 
a UNIDO program that trains investment pro
motion officers from developing nations. 

OOrganization for Economic Cooperation and Development, 
Investingin Developing Countries(Paris: OECD, 1982), p. 106.Overseas Private Investment Corporation, Development Re
port 1983, p. 28. 

Table 112.-1951 Export-Import Bank Authorizations 
to Selected Middle East Nations 

Nation 

Algeria ......... 

Egypt ........... 

Iran ............ 

Iraq ............ 

Israel ........... 

Kuwait .......... 
Saudi Arabia .... 

1981 

Authorization 

21 
64 


0 
0 

275 
17 
36 

(million dollars) 
1981 


Total U.S. exports 

717 
2,159 
300 

914 

2,521 
976 

7,327 

1982 

Authorization 

7.9 
66.7 


0 
0 

7.9 
12.6 
75.4 

1982
 
Total U.S. exports 

919 
2,875 
122
 
846 

2,271 
941 

9,026SOURCE: Export Import Bank of the United States, Fiscal 1981 Annual Report, pp. 27-30; Fiscal 1982Annual Report, pp. 31-34. 
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P,,o,,, c,,, oversas Prvte Investment Corporation 

Technology for recovery and recycling of key metals 

was introduced in Egypt by a U.S. firm in an OPIC-
supported project. The project also accomplishes 

goals of eliminating hazardous wastes, and ,estoring 
land previously used as dumpig grounds 

In recent years, U.S. direct investment in 
developing countries has represented almost 
half of the total invested by OECD nations, 
both in terms of stock and flow. In 1981, for 
example, OECD countries invested $14.6 bil-
lion in developing nations, of which U.S. in-
vestors made up $6.4 billion." The share in 
total U.S. foreign investments in the Middle 
East, however, has been relatively small: 
Egypt, Saudi Arabia, and Iran together re-
ceived less than one-tenth of one percent of all 
direct foreign investments made in 1981. Nev-
ertheless, U.S. investments in developing 
countries are important mechanisms for tech-

"OECD, Investing in Developing Countries, p. 17. 

nology transfer, and OPIC is the primary gov
ernment channel for directing and encourag
ing them. 

Because OPIC is charged with encouraging 
investments that do not pose potential ad
verse economic impacts on U.S. employment 
and the balance of trade, its review process for 
prospective projects constitutes the most ex
tensive preproject impact analysis carried out 
by any U.S. agency of purely commercial proj
ects. OPIC has refused assistance to projects 
with potential adverse impacts, including 
some high-technology projects." Congress has 
required OPIC to carry out developmental im
pact assessments, in light of what was per
ceived by some Members of Congress as a lack 
of sufficient detailed evidence to permit antic
ipation of economic and social effects. Criteria 
for assessing impacts include employment, 
technology transfer, productivity, multiplier 
effects on other industries, contribution to 
host government revenues, foreign exchange, 
concentration of project ownership, environ
mental and safety effects, and compatibility

6 
with other development assistance programs. 
Thus, OPIC takes local impacts, including 
technology transfer, into account in its proj
ect review. 

On the other hand, since 1981, Congress has 

directed OPIC to consider the potentially ad
verse effects of performance requirements, and 
to consider issues such as sensitivity of U.S. 
imports and the competitiveness of U.S. ex
ports. OPIC reports indicate that 51 percent 
of all Near Eastern projects reviewed had per
formance requirements, the highest level of 
any geographical region of the world. Local 
content regulations, particularly in energy and 
minerals projects, have been most common. 
Of the Middle East projects reviewed, Saudi 
Arabia and Egypt have had the highest num
ber of projects with performance require
ments. However, in fiscal year 1982, none of 
these projects was found to reduce substan
tially positive trade benefits to the United 

"1U.S. Overseas Private Investment Corp., 1981 Annual Re
port, p. 49. 

'"See Senate Foreign Relations Committee, OverseasPrivate 
Investment Corporation,hearings, June 11, 12, 1980, pp. 84-90. 
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States." OPIC is designed to complement but 
not duplicate the goals of U.S. development
assistance, and project reviews are designed
to carry out this function, 

OPIC operates a small contractors' guaran-
ty program, which supports exports of technical services and is designed to improve the
positions of U.S. engineering and contracting
firms operating in the Middle East. In addi-
tion, OPIC can provide insurance against therisk that a licensing or management fee will 
not be paid and can insure the capital invest-
ment of the license itself as part of the over-
all investment, assuming that it extends foryers.of 

minimum of 3 years. Both of these programs
directly promote technology transfers, 

a miimu othof teseprogams 

OPIC's insurance against expropriation of 
property is a support for firms that transfertechnology and have long-term overseas in-
volvement. OPIC's record of settlement has
been good. By the end of 1982, the corpora-
tion had settled 134 claims. In 1983 alone, 17
claims were settled, with payments amounting 
to more than $6 million. It is important to note
that $10 million has been paid in settlementsof four de facto expropriation cases arising
offur inesfctexrin aon Pcs pursingfrom investments in Iran. OPIC is pursuing
in the Iran-U.S. Claims Tribunal its ow 
claims against Iran that arose from these pay-
ments. OPIC's interpretation of what consti-
tutes expropriatory action could presumably
include host government requirements that 

the investor make proprietary technology

available to those outside the original agreement."8 


In contrast to export promotional programs,OPIC financing and insurance programs for 

overseas investment in developing countries
contribute directly to technology transfers. 
The relatively small share of direct investment 
in Middle Eastern nations indicates that U.S.
firms have found other regions, South Amer-
ica in particular, more attractive as sites for 

47U.S. Overseas Private Investment Corp., "OPIC Experience
with Trade-Related Performance Requirements," fiscal years1981 and 1982, papers. 

4S. Linn Williams, "The Transfer of Technology to Devel-oping Countries," FederalNews and Bar Journal,May 1983, 
p. 269. 

investment. Nevertheless, as Middle Eastern
nations attempt to expand technology trans
fer through promotion of foreign investment,
these programs could be used more exten
sively."9 

INTERNATIONAL AGREEMENTS 
AND NEGOTIATIONS 

International agreements relevant to tech
n trnato thentsddlevat to te 

nology transfer to the Middle East include the
GATT and OECD subsidies codes agree
cients, discussed in chapter 2, and commer
cial treaties between the United States and individual Middle Eastern nations. In addition,
United Nations negotiations regarding a pro
posed code governing technology transfers 
hove increased awareness of LDC technology
transfer issues. 

Since the 1960's, developing nations have 
attempted to improve their ability to bargain
for and acquire technology from the developed
nations by working through a number of orga
nizations, the most important of which is the
niz ations o nferen on Trade is De 

United Nations Conference on Trade and Development (UNCTAD). In 1980 the U.N. Gen
eral Assembly adopted the draft code on technology transfer as an advisory instrument 
only. The thrust of the proposed code is to pro
mote technology transfer to developing natonsthoug tans o dening na
tions through limitations on licensing prac
tices, promotion of exchange of technological

opment."t
 

Nevertheless, the code has not-been formally
 
adopted, signifying the ongoing discord between the developing and developed nations. 

At the heart of the dispute is the call from de 
veloping nations to loosen the protections of
the Paris Convention, administered by the 
World Intellectual Property Organization,
which governs international agreements on 
patents. U.S. patent laws provide greater protection to patent holders than the Convention 
does, and the United States has consistently 

4Sam Ayoub, "How a U.S. Businessman Operates in the Middie East Today," Tax Executive, vol. 35, October 1982, p. 78.10UNCTAD, UNCTAD Bulletin, No. 192, April 1983, pp.
13-14. 
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opposed loosening the international agree-
ments. In the opinion of U.S. spokesmen, loos-
ening the restrictions would not aid develop-
ing nations but would simply reduce the 
incentives for U.S. firms and firms from other 
developed countries to invest in the Third 
World, thereby limiting techmology transfer. 
In addition, not all new technology develop-
ments are covered by patents. Middle East-
ern nations have participated in the debates 
over the proposed technology transfer code.
Because their purchases of patents and li-limieherurted si-
censes have been extremely limited, the sig-
nificance of the debate for Middle Eastern 
countries is in the seminars and in workshops 
offered by UNIDO and regional U.N.agencies

devoted to the study of technology transferand science and technology policies. 

In addition to the international negotiations 
and agreements mentioned above, internation-
al treaties between the United States and Mid-
dle Eastern nations have set the immediate 
context and parameters for the involvement 
of U.S. firms. In 1982 the U.S. initialed a bi- 
lateral investment treaty granting Egypt
"most-favored-nation" status. The treaty, 
which covers treatment of foreign invest
ments, compensation for expropriation, trans
ferability of payments, and the settlement of 

e idie
disputes,isnot yet fully implemented. Such 

treaties give U.S. firms an extra level of pro-
tection, but effects on exports are ditficult to 
assess. In contrast to many other supplier na-
tions, the United States has bilateral trade ac-
cords only with Brazil among the developing 
nations. 

Except with Egyzpt, there are no official and 

comprehensive U.S. trade or investment agree-
ments with Middle Eastern nations, although 
the United States and Israel began negotia-

tions in 1984 on a joint free trade agreement. 

The Department of Commerce announced it 
has no plans to grant Saudi Arabia most-fa
vored-nation status, although that nation has 
requested it. 1 A bilateral investment treaty 
with Saudi Arabia is, however, a possibility. 
Egypt is thus the only Middle East nation 
with which the United States has officially 
promoted U.S. commercial involvement 
through trade or investment agreements. 2 

Technology transfer involves international 
trade inservices, an export area of growing

taei evcs nepr rao rwn
importance to the United States but one noteffectively covered by international agree
ments. U.S. negotiators have attempted to in
troduce proposals for such an agreement,but
 
none has yet been approved. A major difficultyin this regard is a lack of data needed to effectively analyze service trade. A number of 

congressional proposals have been made to im
prove the collection of such data, and to limit 
foreign access to the domestic U.S. service 
market to promote "reciprocity." For 'a vari
ety of reasons discussed in chapter 2, im
proved analysis of service trade could contrib
ute to the development of more effective U.S. 
policies affecting technology transfer. 

.""Saudis Rebuffed Over Most-Favored-Nation Status," Mid-
EastEconomicDigest, May 13, 1983, p. 11; "Investment 

Treaty Protects U.S. Firms," Middle East Economic Digest, 
Oct. 8,1982, p. 19. Saudi Arabia contends that U.S. refusal to 
grant Generalized System of Preferences (GSP) status consti
tutes a violation of a 1933 treaty. U.S. law excludes OPEC coun
tries from GSP status granted to most developing countries. 

"U.S. Government actions prohibiting Kuwait from holding 
leases on public lands may provide disincentives for trade with 
that nation. See House of Representatives, Subcommittee of 
the Committee on Government Operations, FederalResponse 
to OPECCountryInvestmentinthe United States,part 2-"In
vestment in Sensitive Sectors of the U.S. Economy: Kuwait 
PetroL-7'- Corporation Takeover of Sante Fe International Cor
poration, October 20, 22, November 24, and December 9, 1981," 
and part 3-'"Saudi Arabian influence in Whittaker Corpora
tion," Apr. 6, 1982. Itshould be noted that the U.S. and Mor
occo have signed a bilateral investment treaty. 
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DEVELOPMENT ASSISTANCE 
While technology transfer occurs primarily

in the commercial marketplace, U.S. Govern
ment assistance programs, including bilateral 
economic and military assistance and multi
lateral programs, play a particularly impor
tant role in developing nations such as Egypt.
Development assistance serves a number of 
objectives; humanitarian, political, commercial, and strategic interests all figure in at dif-
ferent times and in different ways. Since the 
early 19 70's, the basic thrust of American economic assistance programs has been to help 
the poorest developing countries meet the 
basic human needs of their populations."3 Agriculture, rural development, population pian-
ning, health, education, and nutrition have all 
been major priorities of the Agency for Inter-
national Development (AID) programs. Thus, 
programs undertaken in the last decade differ somewhat from earlier programs targeting
growth sectors and infrastructure building in
developing natior.s. 

Generally speaking, U.S. assistance pro-
grams in the Middle East have supported pro-
vision of products and food rather than aim-
i ,g specifically transferto technology in
industrial and service systems examined by
OTA. The major type of assistance provided
by the United States to nations in the Middle 
East is carried out through the ESF. ESF pro-
grams are intended to provide immediate as-

sistance and may be used for balance-of-pay-

ments support, financing of infrastructure and 

capital projects, and commodity imports. The
major recipient of development assistance 

funding, as opposed to ESF funding, in the
Middle East has been the Yemen Arab Repub-
lic, which was provided with $27 million during fiscal year 1983. A third type of assistance 
is the Public Law 480 program, which is used 
to finance U.S. food exports. Egypt is the ma-
jor recipient of Public Law 480 funds, and in 
recent years loans and grants have totaled 
$300 million. However, Jordan, Syria, and the 
Yemen Arab Republic have also received 

"Congress passed the New Directions Mandate in 1973, which
directed AID to set these as priority areas. 

k , , 
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m 
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More than 670,000 metric tons of U.S. grain arehandled annually at the Marine Shipping Corporation's
off-loading facility in Port Said, Egypt 

smaller amounts of Public Law 480 funding,
which contribute to development as"istance
and also open export markets for U.S. firmsi' 

Technology transfer is one among a variety
of concerns that AID officials take into ac
count in designing programs, so it would be 
a mistake to place too much emphasis on tech
nology transfer as a criterion for program
evaluation. U.S. assistance programs never
theless affect the volume and nature of com
mercial technology transfer, and insofar as 
some of these programs are designed to pro
mote technology transfer, their effectiveness 
is an important concern fo U.S. policymakers. 

DEVELOPMENT ASSISTANCE 
AND COMMERCIAL 

PROMOTION 

An unresolved issue in debates about U.S.
assistance policies is the relationship between 
assistance programs and the commercial activ
ities of U.S. firms. A related issue concerns the
role of U.S. assistance programs in develop
ing the private sector in host countries. 

"Congressional Budget Office, cited in GAO,proaches to Donor Ap-Development Assistance: Implications for the
United States. GAO/ID-83-32, May 4, 1983, p. 17. 
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About 40 percent of U.S. official develop-
ment assistance has been classified as "tied" 
or partially tied aid, which restricts associated 
procurements.5 On the other hand, the grant 
element of U.S. aid has risen in recent years 
to 82 percent of the total commitments in 
1982. Thus, while ODA provided by the 
United States includes a comparatively high 
percentage of grants, the assistance is in many 
cases "tied" by procurement regulations 
which bring contracts to U.S. and host coun-
try firms. 

Because critics of "mixed credits" say they 
commercialize aid and thereby distort its
goal itheUnited States has traditionally op-goals, teUieSttshstaiinlyo-

posed their use. Mixed credits combine foreign 
aid with export financing so that loans are pro
vided at interest rates below the minimums 
set in the OECD export credit arrangement. 
France uses mixed credits extensively, while 
West Germany, Japan, and Britain use them 
only moderately. During the first 10 months 
of 1982, 78 mixed credits were awarded by 
OECD nations. They were valued at $1.6 bil-
lion, and 23 of them were extended by France. 
In contrast, the United States has generally 
used mixed credits only in unusual circum-
stances. The OECD members have agreed that 
when mixed credits (with grant elements of 20 
to 25 percent) are used, other countries will be 
notified in order to make the action transpar-
ent and subject to international competition. 
To the extent that nations employ mixed cred-
its to subsidize exports and large-scale devel-
opment projects, they explicitly link commer-
cial promotional polices to development 

The charters of the Export-Import Bank 
and of AID do not prohibit the use of mixed 
credits, but neither organization has used 
them extensively. The 1983 Trade and Devel-
opment Enhancement Act calls for institution 
of a mixed credit program by AID and the Ex-
port-Import Bank. 6 The purpose is to allow 

"'Organization for Economic Cooperation and Development, 
Development Cooperation, 1983 Review (Paris: OECD, 1983, 
pp. 196-197. 

'Testimony prepared for Subcommittee on International Eco-
nomic Policy and Trade, House Committee on Foreign Affairs, 
Ovei3ight Hearing on the Tied Aid (Mixed Credit) Program, 
Jan. 26, 1984. Senate Commmittee on Banking, Housing, and 
Urban Affairs, Export-ImportBank Amendments of 1983, Mar. 
22 and 24, 1983, pp. 2, 8, 104. 

the U.S. Government to provide concessional 
financing matching that of other supplier na
tions. Other legislation was introduced in 1983 
requiring the Export-Import Bank to cooper
ate with the Commodity Credit Corporation 
in subsidizing agricultural exports." Propo
nents of these initiatives hope to expand the 
financing capability of the United States be
cause in their view a billion dollars' worth of 
sales have been lost because the United States 
does not offer comnvetititive financing. Oppo
nents charge that it is unfair and inappropriate 
for the American taxpayer to subsidize ex
ports. Their special concern is that mixed cred
its may distort the goals of development assistance by shifting aid more toward the 
middle-income countries and to commodity ti

ports rather than technical assistance. 
The Export-Import Bank and AID hav. es

tablished guidelines for the selective use of 
mixed credits, and two mixed credits were 
granted for projects in Cyprus and Indonesia 
in early 1984. The goal of the program is not 
to match every mixed credit provided by other 
supplier governments, but rather selective use 
of mixed credits in order to discourage their 
use elsewhere. Linked to efforts to persuade 
OECD members to disavow the use of mixed 
credits, U.S. officials see the strategic use of 
mixed credits as a means of increasing bar
gaining leverage needed to build a new con
sensus. The critical question for U.S. policy
makers is whether selective use of mixed 
credits can serve this end, or whether the re
stilt will be to institutionalize them. 

Proponents of mixed credits point to a few 
cases where the use of such financing has been 
critical to U.S. sales in Egypt, a major recipi
ent of mixed credit financing. In 1979 a con
sortium of U.S. telecommunications firms lost 
to a European consortium a contract for an 
expansion of Egypt's telephone network ow
ing, in the opinion of many observers, to the 
concessional financing offered by the Euro
peans68 (see ch. 6). The loss of this major con

"S. 510, introduced Feb. 17, 1983, by Senator James Exxon. 
"The Europeans offered 5.5 percent interest rates, payable 

over a 15-year period, while the Americans offered 8.5 percent. 
See Robin Day Glenn, Financingof United StatesExports of 
Telecommunications Equipment (Washington, D.C.: George
town University Law Center, 1982), p. 31. 
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tract led the United States to develop a new 
approach to financing. In 1981 the Export-Im-
port Bank made a $7.7 billion loan commit-
ment to Egypt in conjunction with AID funds 
used on other parts of a large telcommunica-
tions project. Although the Export-Import
Bank maintains that the two transactions 
were separate, many view the financing as a 
case of mixed credits. 9 Thus, in recent years,
AID spent almost $242 million during the 
1978-82 period on telecommunications in 
Egypt, and the associated contracts were 
awarded to U.S. firms. The terms of the financ-
ing are extremely soft: a $202 million grant
and a $40 million loan have been provided. The 
loan will be repaid at 2 percent interest rates 
over the first 10 years, and then at 3 percent 
annually thereafter. The repayments will thusLake place over 40 years and in 61 install-
ments ° In the opinion of experts, the soft
financInrvi thrpinion of expersb the
financing provided through AID has been the 
critical factor preserving a presence for U.S. 
telecommunications firms in the Egyptian 

In 1982 a Trade Financing Facility (TFF) 
was set up as a mechanism for assisting U.S. 
firms competing for contracts in Egypt. Those 
evaluated as low bidders in terms of interna-
tional procurement but which may lose a sale 
because of the financing offered by other sup-
plier governments are eligible for TFF assist-
ance. The program, designed specifically for 
use in Egypt, involves grants of up to $10 mil-
lion in value. The use of the TFF is rather cum-
bersome, since it requires the U.S. firm to pro-
vide clear evidence of a foreign government 
export subsidy. Funding for the TFF dimin-
ished from $67 million during 1982 to $25 mil-
lion, and the TIF has not been utilized in re-
cent months.6 ' Nevertheless, the establishment 
of the TFF, like the proposed amendments for 
Export-Import Bank use of mixed credits, re-
flects growing interest in linking commercial 
promotional policies to assistance programs. 

"Gary Clyde Hufbauer, U.S. InternationalEconomicPolicy,1981, DraftReport (Washington, D.C.: Georgetown University 
Law Center, 1982), pp. 7-22. 

'Moore, p. 26. Interview with AID officials, Cairo, Egypt,
April 1983. 

"The Trade Financing Facility made only one loan, of $6 mil-
lion, in the first half of 1983, to finance Westinghouse and GE 
sales of powerplants. 

Some question whether capital-intensive
projects which have been supported by mixed 
credits contribute substantially to develop
ment. Others argue that such projects are es
sential for the development of Egypt's infra
structure and involve considerable technology
transfers. The AID-funded telecommunica
tions program, for example, involves substan
tial technology transfer in the form of train
ing of ARENTO (Arab Republic of Egypt
National Telecommunications Organization)
personnel. Technical training courses in 18 
fields have been offered to hundreds of indi
viduals.2 

The question of linkage between assistance 
and trade policies arises also in regard to pri
vate sector involvement in AID programs. In 
vate sectorginvolvementeineAIDrprograos.enn
1979 AID began a private sector development 
program in Egypt, with funding of $400 million. The program reflects a broader emphasis within AID to promote private sector ini
tiatives in development assistance; these 
programs are under the jurisdiction of the new 
Bureau of Private Enterprise. In contrast tothe pattern of the past, when government in
stitutions were typically viewed the prias 
mary instrument for achieving development
goals, these programs aim to encourage the 
participation of U.S. business. They include 
credit financing facilities and technical assist
ance for the Egyptian private sector, incen
tives to promote U.S. private sector invest
ment, and advisory services and technical 
training to develop institutional capabilities. 83 

Considerable criticism, both from within AID 
and from without, has been directed at these 
private sector initiatives programs. One report 
on the program concluded that "the difficul
ties stem primarily from a lack of Egyptian
institutional support, project design weak
nesses, and the requirement to buy U.S. ori
gin and source goods. It is doubtful that some 
projects will achieve their objectives.11 4 Prob
lems in coordinating with Egyptian counter

"Information provided by AID; training contract for 
ARENTO.
 

"These programs were stimulated by the Humphrey amend
ment to the International Security and Assistance Act of 1977. 

"General Accounting Office, Lessons Learned from AID's 
PrivateSectorDevelopment Efforts in Egypt, GAO/ID-83-18, 
Feb. 28, 1983, p. 11. 

http:objectives.11
http:capabilities.83
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parts have apparently limited the effective-
ness of these programs. 

The goal of promoting the development of 
theEgyptian prminthe e elo rentby

the Egyptian private sector is shared by 
Egyptian officials. As discussed in chapter 9,
despite almost a decade of "open door" poli-

cies, the public sector remains overwhelmingly 

important in the Egyptian economy. While the 
mere size of the public sector does not neces-
sarily indicate inefficiency, the need to pro-
mote market-oriented policies has been gen-
erally recognized. It is not surprising, in this 
context, that AID programs aimed at promo-
tion of the Egyptian private sector have faced 
problems. As U.S. AID officials have tried to 
encourage Egyptian economic reform, they 
have come under criticism from Egyptians. 
Egyptian officials, wary of the large AID pres-
ence in Cairo, dissatisfied with the high costs 
of feasibility studies and administrative over-
head required by AID, and aware of the free-
dom Israel has in spending economic assist-
ance funds, have called for increased flexibility 
in use of AID funds. 

In a general sense, Egypt and a few other 
recipient nations have become increasingly de-

pendent on U.S. economic assistance. This 

raises a fundamental dilemma for U.S. policy-
makers: the more they encourage Egyptian 
leaders to liberalize the Egyptian economy, the 
more U.S. programs become vulnerable to 
charges that they involve too much outside in-
terference; however, without real economic re-
forms, it is doubtful that AID programs will 
achieve desired results. In other words, while 
U.S. aid to Egypt has cemented friendly rela-
tions, extensive U.S. involvement has led to 
some disagreement about how to achieve pro-
posed economic reform. 

RECIPIENTS AND TYPES 


OF DEVELOPMENT 

ASSISTANCE 


In addition to general questions concerning 
the overall effectiveness of U.S. economic 
assistance programs, there are unresolved 

questions about which nations should receive 
aid and what types of assistance should be pro-

vided. For example, during recent years, U.S. 
assistance has been targeted to the poorest 

countries. During a period of budgetary con
straints, some believe that funds should be
directed to a few of the countries most in need, 
and that this focus may result in improved ad
ministration of assistance programs.5 

Nevertheless, middle and higher income de
veloping nations need U.S. technical assist
ance. The Trade Development Program (TDP) 
is one of the few official U.S. Government pro
grams directed toward middle-income devel
oping nations. TDP finances planning services 
of U.S. firms needed by developing countries 
in major capital-intensive projects. These serv
ices assist the country in design, engineering, 
and construction. According to TDP, foreign 
firms have aggressively offered, in addition to 
export financing, feasibility studies and other 
project planning services at concessional rates. 
It has been estimated that the Italians cur
rently provide $25 million-30 million, the 
French $100 million and the Japanese $200 
million for these studies.66 TDP's program in
cludes support for feasibility studies; a $16million budget was requested in fiscal year
1984. 

Although TDP is a comparatively small pro
gram, it combines the goals of promoting de
velopment assistance and trade promotion in 
a unique way. TDP's policy is to provide 
assistance only where U.S. technology is in
ternationally competitive but unlikely to be 
purchased without TDP intervention. In fiscal 
year 1983 about 11 percent of the program ob
ligations were made for projects in the Near 
and Middle East and about $1 million was 
spent for these projects. The vast majority of 
these projects were in industrial and agricul
tural sectors, many of them in Turkey and 
Tunisia. 

The United States-Saudi Joint Commission, 
which is fully funded by the Saudis, has spon
sored a number of projects involving technol

"General Accounting Office, DonorApproaches,op. cit., p. iii. 
"U.S. Trade and Development Program, FY 1985 Congres

sionalPresentation,p. 2. See also House Foreign Affairs Corn
mittee, Role of PrivateSector in Development Abroad, hear

ings, Feb. 24 and 25, 1982, p. 38. 

http:studies.66
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ogy transfer, including vocational training,
assistance in science and technology policy development, establishment of a national centerfor financial and economic information, solar 
energy research, and customs administration 
training. However, the shortage of appropri-ately skilled Saudi participants has, in a num-

ber of instances, hampered the implementa-
tion of programs. A Joint Commission for
Economic and Technical Cooperation was set 
up with Oman in 1980, and AID is playing a
major role in programs which are designed to
develop manpower skills. Programs of this
kind promote technology transfer needed for
development and at the same time offer export
opportunities for U.S. business. There is, how
ever, no comprehensive strategy for promot-
ing U.S. technology transfer and assistance to
all upper and middle income nations in the 
Middle East. AID does, however, attempt to
establish parallel financing with Arab donor 
countries. 7 

Since Title V, on Science, Technology, andAmerican Diplomacy, was inserted into the
Foreign Relations Authorization Act of 1978,
Congress has maintained a strong interest inpromoting U.S. assistance programs involving science and technology. The law requires
that the President report annually to Congress 
on the status of science and technology pro-
grams and agreements of and personnel re-
quirements for U.S. officials working on these 
programs. This legislation was designed to
 
promote programs involving science and technology transfer as an element of U.S. foreign

policy. 


There has been no consistent strategy for 
U.S. assistance programs in science and tech-nology in the Near East. Among the projects
funded under the $100 million science and
technology program in Egypt, the largest pro-
gram allocation is devoted toward building
Egyptian science and technology institutions 
capable of comprehensive planning. The ma-
jor emphasis of these programs has been to 

G eneral Accounting O ffice, Status of U .S.-Saudi A rabianJoint Commission on Economic Cooperation.GAO/ID-83-32,
May 26, 1983, p. iv. See also AID, Near EastBureauStrategy
1983-1988, December 1983, pp. 29 and 75. 

I 
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5 
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Photo CEc ACaia, un so onoS p aion 

Joint Commission projects include the development
of an automated on-line bilingual inventory 

management and order processing system at the 
National Computer Center in Saudi Arabia 

assist Egyptian leaders in formulating a more 
coherent science and technology policy, and 
in institution-building at the national policy
making level. 

Only a few programs are aimed at provid
ing direct assistance to the end-users of indus
trial technology; they include a management
development project and a project designed
to promote applied technology in smaller 
Egyptian enterprises. While such programs
have been comparatively few in number, they 
undoubtedly are probably most likely to contrib u te dly eh n oog y ostin t oco rstribute to technology transfer in the sectorsexamined by OTA and perhaps to become selfsustaining. 
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Egyptian officials and AID staff agree that 
these science and technology programs are im-
portant, and that they must set clearer prior-
ities. The Near East Bureau of AID, accord-
ingly, began an assessment of its science and 
technology programs in the fall of 1983 to this 
end. Considering the U.S. commitment to the 
science and technology program in Egypt, it 
is important that a clearer focus for these pro-
grams be developed, perhaps by projects that 
provide tangible benefits to Egyptian end-
users of technology in industrial and service 
sectors. 

Of all the technology sectors examined by 
OTA, medical services is undoubtedly the area 
where AID programs have been most impor-
tant6 8 Traditionally, improved health care has 
been a major goal of U.S. assistance policies, 
and health care programs have been compara-
tively effective, as discussed in chapter 8. In 
1982, $50 million in ESF funding went to sup-
port Egyptian health-care programs involving 
family planning, rural health, and education.69 

The thrust of AID programs has been to pro-
vide preventive health care to as many peo-
ple as possible, especially those in rural areas. 

In a sense, almost every program funded by 
AID involves some technology transfer, and 
this makes it difficult to assess the value andamount of AID resources devoted specifically 

to technology transfer. Only a small number 
of AID programs have industrial technology 
development as an explicit goal. AID pro-
grams are designed to achieve many goals; im-
proving the success of technology transfers ia 
complex industrial and service systems is just 
one. If U.S. policymakers decide to make this 
a top priority, it will be necessary to design 
programs that directly involve the users in re-
cipient nations, to emphasize projects that 
have a strong economic rationale and are likely 
to be self-sustaining over the long term, and 
to encourage the involvement of U.S. firm,, 
having the required technology and those that 
are capable of operating effectively in the Mid-

"Health programs are generally not included in science and 
technology programs, except those that emphasize research. 

"Total funding for all health-related AID programs was $100 
million in 1982, according to AID officials in Cairo. 

35-507 0 - 84 - 36 : QL 3 

die East. U.S. economic assistance to Egypt 
in particular among the Islamic countries is 
so great that efforts to improve the effective
ness of the technology transfer component of 
programs there appear appropriate. 

MIDDLE EASTERN
 
STUDENTS IN THE
 

UNITED STATES
 

One mechanism for technology transfer is 
the technical education of foreign students in 
the United States. Middle Eastern students 
trained in fields such a- engineering, construc
tion trades, mechanics and equipment repair, 
precision production, and health sciences may 
develop specialized skills needed in the tech
nology transfer process in sectors examined 
by OTA. The number of foreign students in 
the United Stat_ has grown in recent years, 
and their education has become a policy issue. 

The number and share of Middle Eastern 
students in the United States has grown rap
idly during the last decade, but available evi
dence indicates that only a small proportion 
are enrolled in technical fields. In the 1981-82 
academic year the number of foreign students 
studying in the United States rose to at least 
327,000-growth both in absolute numbers 
and as a percentage of degree recipients. More
over, in recent years an increasing number of 
foreign students have been receiving degrees
in technical fields, such as engineering. The 
share of engineering doctorates awarded to 
non-U.S. citizens increased by a factor of seven 
during the last 20 years. In 1981, over half the 
graduating engineering doctorates were non-
U.S. citizens.70 In that year, 1,241 Ph. D.'s in 
engineering were awarded to non-U.S. citizens, 
of which 41 were awarded to Egyptians, 74 
Iranians, and 4 Iraqis. In all fields of science 
and engineering, however, students from the 
Islamic nations of the Middle East have made 
up a relatively small percentage of doctoral 
graduates--less than 10 percent in recent 
years. 

7 Nati,','cl Science Foundation, Science and EngineeringDoc
torates: 1960-81, Special Report, NSF 83-309, pp. 8, 71. 

http:citizens.70
http:education.69
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There is currently no source of official U.S.
Government data on numbers of foreign stu-dents enrolled by field of study in the United
States, but overall Middle Eastern enroll-
ments in various levels of graduate study (as
opposed to numbers of doctoral recipients) are
high.' In 1981, for example, while only 74 Il a-
nians received doctorates in engineering, al-
most 56,000 Iranian students were in the 
United States, according to Immigration andNaturalization Service data." According to 
data collected from 2,800 schools by the In-stitute for International Education, 74,390
Middle Eastern students were enrolled in U.S.educational insitutions in ).981-82, with the 
edcaretion nu srom ian, Saud82,Arith thelargest numbers from Iran, Saudi Arabia, andLebanon. This represented almost 25 percentof all foreign students during that year. 7ofbaeforeign sthe entvol 1 Iran,u n ri Sad Ira,g that ibefore the revolution, and Saudi Arabia, cur-
rently, have been among the six largest coun-tries of origin for nonimmigrant students inrecent years. Since overall enrollments of Mid-
dle Eastern students have grown, Middle
Eastern enrollments in technical fields of
study may increase in the future. It is diffi-cult, however, to evaluate the precise contri-
bution to technology transfer in the Middle
East. While some students prefer to remain
in the United States, many return to their
homelands to assume key positions in govern-
ments and firms importing technology, 

America-Mideast Educational and TrainingServices, a nonprofit organization, provides in-formation and assistance to Middle Eastern

ftints nereted ianc t. Mddeatern
students interested in U.S. educational pro-

grams. Many of its programs are funded bythe United States. For example, with a, AID 

thetesnit Fod Stexa ple wit an AID
grant, the organization is bringing 600 Egyp-


tian graduates and professionals to the United 


"The Immigration and Naturalization Service is now estab-lishing a system to collect data on numbers of foreign studentsin the United States, by field of study, school and country oforigin. 
"Bayard L. Catron, "The President's Management Improve-

meat Council Report on Foreign Students in the United States,"July 1981, app. table 4."Institute for International Education, Open Doors: 1981-82, Reporton InternationalEducationalExchange, 1983. Ac-cording to these data, there were 35,000 students from Iran,
10,220 from Saudi Arabia, 6,800 from Lebanon, and 6,180 fromJordan. 

States to study. Currently, more than 1,600
Middle Eastern students are involved in these 
programs, a few involving education and train
ing in-country."1 Such programs, particularly
those oriented toward training Middle East
erners in technical fields, can contribute to the
technology transfer to the region. However,
the technical training programs involve only
a comparatively small number of Middle East
ern students. 

The policy of the United States since the
The of the nited Natinity 

passage of the Immigration and Nationality
Act of 1952 has been to admit nonimmigrantsto study in the United States under certain 
conditions specified by law. The presumptionhas been that this policy served U.S. foreign 
policy objectives in a number of ways, for example, by cementing ties with developing nations and helpig transfer technology. U.S. ed
uicational institutions have benefitedcon al intituo ut fiehave 

econoically, since 
 four out of every five
foreign students had their primary source of
funds in personal income or family or home 
government support. 75
 

Proposals have been made 
to restrict the
number of foreign students in the United
States, primarily for national security reasons.
Two cases have involved added restrictions on
study by Middle Easterners. An unprece
dented investigation, spurred by the charge 
that mazy Iranians illegally resided in theUnited States, was carried out in the wake ofthe Iranian hostage crisis. The investigation
revealed that 88 percent of the Iranian students had verified status to study in the
 

Unted tatese 
 9 u 26 IrnUnited States. ByBy early 1981 about 2,600 Iran
ian students were found to be illegally in the
Un sttes and ere lledall In theUnited States and werespring deported.of 1983 the U.S. GovernmentIn thean
nounced that Libyan students were barred
from studying aviation or nuclear physics inthe United States because such studies were 
dletrimental to U.S. security. As discussed in 
chapter 9, however, Government sources did 

I 

"AMID-East, September 1983.

"Craufurd 
 D. Goodwin and Michael Nacht, "Foreign Students Still Flock to the U.S.," Wall Street Journaj, July 21,

19A3. 
"Catron, ibid. 
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not have sufficient information to say how 
many Libyan students were studying in the 
United States; estimates ranged from 2,000 
to 4,000 (in all fields and at all levels). In the 
summer of 1983, nine students were held for 
deportation hearings under the ruling." Thus, 
in neither case were large percentages of stu-
dents found to be illegally residing or study-
ing in relevant fields. 

Lack of enthusiasm for restrictions on for-
eign students stems from the fact that U.S. 
schools and businesses benefit by educating
and employing foreigners-sometimes in fields 
not popular among U.S. citizens. The open and 
excellent system of advanced education, more-
over, continues to draw students from all over 
the world. Only in rare instances have restric-
tions on study by Middle Easterners been im-
posed. When they have been, the direct impact 
has been narrow., 

EothU..educationd aliin tudns fdrm 
both U.S. educational institutions and cr-porate programs remains an important mech-

anism for iln -roving the absorptive capacity 
of developing countries. The effects of these
educational experiences are !ong-lasting, since 

familiarity with U.S. institutions increases the 
likelihood that interactions will continue after 
the foreign student returns to his or her native 
country. There are, on the other hand, often 
extra costs of educating foreigners that are in-
curred because of language difficulties and 
other cultural differences, 

MULTILATERAL 

ASSISTANCE 


During the 1970's the contributions of donor 
nations to multilateral organizations such as 
the World Bank and the United Nations grew 
as a share of official development assistance. 
In 1980 more than one-third of U.S. develop-
ment assistance went to multilateral organi-
zations, a slightly higher than average contri
bution."' Yet, the rate of increase has slowed, 
and major donor nations have all registered 

"'Libyan Students Held as Risks Freed on Bail; Deporta-
tion is Expected," New York Times, Aug. 14, 1983. 

'OECD, Development Cooperation(Paris: 1983), p. 211. 

a decline in recent years in their multilateral 
contibutions as a percentage of donor nations' 
GNP. The United Nations Development Pro
gram, which has been the central funding 
source for technical cooperation provided by
U.N. agencies, has been receiving a declining 
share of multilateral funding. Meanwhile, tech
nical cooperation progranms of more specialized 
U.N. agencies have grown. 

Viewed from the Middle Eastern perspec
tive, those nations receiving economic assist
ance, such as Egypt and Algeria, depend much 
more heavily on bilateral than multilateral 
flows. Egypt, for example, received in assiot
ance commitments more than eight times as 
much bilateral as multilateral assistance in 
1981. By far the largest part of multilateral 
assistance was provided by World Bank-re
lated agencies, such as the International Bank 
for Reconstruction and Development, the In
ternational Development Association, and theInternational Finance Corporation.79 Like the 
other major oil-producing nations such as Saudi Arabia and Kuwait, Algeria has itself been 

a donor of multilateral assistance, valued at 
$10 million in 1981.80 For most of the Arab 
world, and for Egypt prior to Camp David, 
multilateral aid from multilateral Arab sources such as the Arab Fund for Economic 

so ca le andthe Islamic 
and Social Development and the Islamic De
velopment Bank has been important. 

American multilateral assistance through 
the United Nations has also benefited Middle 
Eastern nations through programs sponsored 
by specialized agencies such as United Na
tional Industrial Development Organization 
(UNIDO), International Labor Organization
(ILO), the World Health Organization (WHO) 
and the International Telecommunications 
Union (ITU). UNIDO, for example, maintains 
a technological information exchange system 
and sponsors a number of r.rojects and semi
nars in the Middle East. in sectors such as 

'"Organization for Economic Cooperation and Development,
Geographic Distribution of Financial Flows to Developing
Countries (Paris: OECD, 1982), pp. 78-9. During 1981, these 
World Bank-related organizations provided almost two-thirds 
of the multilateral assistance received by Egypt. 

"Organization for Economic Cooperation and Development, 
Development Coooperation, p. 158. 

http:Corporation.79
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telecommunications, ILO training programs
and ITU agreements importantly affect the 
development of indigenous technicians, stand-
ards, and international use and trade in equip-
ment aid services. Similarly, the regional U.N. 
organization operating in the Middle East has 
organized a number of conferences on technol-
ogP transfer to the Arab world. 

There are, however, few jointly administeredeconomic assistance efforts in the Middle East
involving the United States and other West-

invovin theUniedtate an othr Wst-ern nations as a group, although in some cases 
donors provide complementary assistance. Forexample, the United States has participated
example, then-iged te srtrcatnin a World Bank-designed reconstruction 
package for Lebanon; the relief was prhnarily
provided by Western countries. OECD has aDevelopment Center, a Committee for Science 

and Technology Policy, and an ad hoc group 
on technology transfer to developing coun-
tries. OECD programs sponsor studies of tech-nology transfer and development issues, but 
nologetreasfe n d dintroam e involvue bthere are no joint programs involving mem-

East. This lack of coordination among donor 
nations has been identified by some observers 
as a growing problem. (The Development As-
sistance Committee of the OECD is primari-
ly . consultative body, and the United States 
dozs not participate in efforts to coordinateoherWesern 
assistance with other Western governments, 
except in the case of Africa.)"' 

Particularly in the area of technical assist-
ance, critics say, the need for coordination of 
programs is great. The European nations have 
attempted, albeit with only moderate success, 

to establish joint economic and technical 

assistance policies toward the Middle East. Al-

though AID has recently begun efforts to 

coordinate parallel funding with Arab donors, 


assitane wth ovenmets, 

the United States has not cooperated with re-

gional Middle Eastern organizations such as 
the Islamic Development Bank or the Gulf Co-
operation Council in technical assistance. Po-
litical differences undoubtedly explain the lack 
of multilateral technical assistance efforts in
the Middle East involving the United States. 

"Overseas Development Council, U.S. ForeignPolicyand the 
Third World, Agenda 1982, p. 119. 

In addition, only a small number of AID pro
grams in the Near East are devoted to pro
grams simultaneously involving more than 
one recipient country. The one exception to
this pattern of bilateral assistance is the tri
lateral science and technology cooperation pro
gram involving Egypt, Israel, and the United 
States, initiated since the Camp David ac
cords. This cooperation has been viewed as a
"significant and concrete way to build thestructure of peace" in the Middle East, and 
an important part of U.S. foreign policy.8 2Fn tan t w regn thatcyhe 
From the beginning, it was recognized that theprogram, which involves scientists from all 
three nations working together, would be a difficult undertaking. Given the imbalance in 
science and technology resources betweenEnce and tel eorces loweenEgypt and Israel, the comparatively low priority that Egyptians have attached to cooperation with Israel in view of their longer rela
tionship with the United States, and the need 
fio n exh ane U n forates, and t onfor open exchange of information, cooperation 

has proceeded slowly and has been limited toa few narrowly focused efforts. In 1981, for ex
ample, the U.S. National Institute of Allergyand Infectious Disease, Ain Shams Universi

ty in Egypt, and Hebrew Univerity in Israel 
began a long-range project aimed at control
ling three arthropod-borne diseases in Egypt
and Israel. Other projects in agriculture andindustry were also proposed, but few have
been implemented. Nevertheless, the trilateral 
science and technology cooperation project re
mains an important, though still largely sym
bolic, multilateral effort which suggests the 
potential role for science and technology in 
American foreign policy toward the region.


Outside the health care sector, only a small
 
numbe of heamhae se r yamall


number of programs have as their primary

goal encouragement of industrial or service
sector technology transfers in the sectors OTA 
examines in this report. While promotion of 
technology transfers needed to ensure better 
operation of industries and services appears 
to be a high priority for Middle East policy

"House Committee on Foreign Affairs, Letter of Transmit
tal, Planningfor TrilateralScientific and TechnologicalCooperationby Egypt, Israel,and the United States,Oct. 31, 1980, 
p. 1. 
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makers, the difficulties in designing assistance 
policies directed at improving technology 
transfer should not be underestimated. Proj-
ects aimed to promote technology transfer are 
people-intensive and require considerable lead 

time and follow-on activities. In addition, tech
nology transfer projects generally require 
more coordination between the assistance-pro
viding agencies of the U.S. Government and 
the local agencies and firms. 

MILITARY AND STRATEGIC POLICIES:
 
CONTROLS ON TECHNOLOGY TRADE
 

AND TRANSFER
 

During the past decade, American controls 
over exports-particularly over exports of ad-
vanced technologies and equipment-have ex-
panded. The Government has increasingly 
used these controls to regulate U.S. exportsworldwide, including technology trade with 
natlios ince ide EteThloy i eit fnations in the Middle East. The impetus for 

controls stems from a number of sources, some 
of which are not specific to the Middle East. 
Concerns about nuclear proliferation and 
about potential diversions of exports from 
third countries to the Soviet Union are among 
those general factors. In addition, factors morefctrs.In ddiio, fctos mre
thoe gnerl 

specific to the Middle East, such as the adver-
sarial nature of U.S. relations with countries 
such as Libya and strong U.S. support for 
Israel, the apparent nuclear ambitions of some 
Middle Eastern nations, the alliance of some 
Middle Eastern countries to the Soviet Union, 
and the comparatively high level of conflict 
and terrorism in the region have all stimulated 
attempts to restrict U.S. exports of advanced 
civilian technologies to the Islamic Middle 
East. 

As noted earlier in the discussion of the for-
eign policy context, controversy over controls 
has focused specifically on exports of m y 
equipment, such as the AWACS early warn-
ing plane. However, as detailed below, a num-
ber of other American policies, such as foreign 
policy controls, antiboycott policy and restric-
tions on American overseas business prac-
tices, more directly affect civilian technology 
trade. These various controls on exports, in-
stituted for military and political purposes, 
distinguish American policies affecting civil-

ian technology transfer from those of other 
supplier nations. 

Before examining regulations limiting tech
nology trade, it is important to understand 
arguments for and against controls. OTA has 
analyzed these general debates in the contextof East-West technology trade."Proponents 
of EatWesttecnogy r Prpotsn 
argue that restrictions on American exports 
can be effectively used as a lever in achieving 
American foreign policy goals. Given the inap
propriateness of the use of military force in 
many situations and the unavailability ofother policy instruments, proponents view 
trade restrictions as a way to demonstrate 
Aderic tions awy t dem ons 
amen onenaonoet nc 

There is widespread agreement that restric
tions are necessary for exports of military 
equipment critical to the national security of 
the United States. However, there is less 
agreement concerning restrictions such as for
eign policy controls. The President is empow
ered by the Export Administration Act8 4 to 

use such controls in order to achieve political 
goals (e.g., applying sanctions against nations 
determined to be supporting terrrorist activ
ities). In August 1984, discussion was under 
way in Congress on posoible revision of that 

"See Technology and East-West Trade (Washington, D.C.: 
U.S. Congress, Office of Technology Assessment, OTA-ISC-101,
November 1979), and Technology andEast-West Trade:An Up
date (Washington, D.C.: U.S. Congress, Office of Technology 
Assessment, OTA-ISC-209, May 1983).

54rhe Export Adminstration Act expired on Sept. 30, 1983. 
Congress was debating proposals for renewal and revision of 
the act in late 1983 and early 1984. 

http:fctrs.In
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legislatinn. Foreign policy controls have been
used to reduce the flow of nonmilitary exports
to specific nations in thb Middle East. Other 
types of regulations affecting American busi-
ness actitivies-such as the Foreign CorruptPractices Act and antiboycott policies-are
viewed by proponents as necessary for uphold-
ing higher principles such as fairness of busi-
ness practices and nonsupport for the Arabboycott of Israel. According to proponents,
the costs of the controls in lost sales are rela-
tively minor in comparison to the pohiical ben-
efits to the United States when the United
States takes a strong, political and principled
stand. 

Few question the need for controls on ex-
ports of military and sensitive nuclear equip-
ment and technology, but a number of argu-
ments have been made against expansion of
other types of controls. Opponents point to
what they view as the inordinant costs of con-trols to U.S. firms and, in some cases, to the
United States more generaliy. Market losses,
growth in foreign sources of components, and
the perception abroad that the United States
is an unreliable supplier are, in the view of the 
opponents, among the considerable costs.
Since many suppliers abroad can supply equiv-
alent technology and equipment and few for-
eign supplier governments have instituted
such controls, opponents of controls see them 
as simply injuring U.S. business without ef-
fectively restricting the ability of the recipi-
ent to actually acquire the technology. Opo-nents see controls as heightening unnecessarily
the political dimension of U.S. economic in-
teractions with the Middle East. 

Debates continue about the appropriateness
and effectiveness of controls on advanced ci-
vilian technology and products, both at the
general level of controversy over renewal of
the Export Administration Act, well asas 
over specific cases such as the institution offoreign policy controls on exports to particu-
lar Middle Eastern natic,,:s. These debates 
over controls are confounded by the fact that
it is often difficult to measure their precise
trade effects. In general, it has been easier to
institute than to withdraw controls. The dis-

cussion that follows briefly reviews U.S. ex
port controls and evaluates their significance
for technology trade and transfer to the Mid
dle East. 

NATIONAL SECURITY 
AND FOREIGN POLICY 

CONTROLS 

The Export Administration Act of 1979 is
the central piece of legislation that established
the authority of the President to control ex
ports for national security and foreign policy
reasons. The purpose of national security con
trols is to restrict exports that contribute sig
nificantly to the military potential of another 
country and would be detrimental to U.S. national security. The controls are exercised on
applications for export of items contained on
the Commodity Control List, which includes
both items that are unilaterally controlled bythe United States and those controlled by
CoCom (the allied Coordinating Committee for
Multilateral Export Controls) to restrict trade
with the Soviet bloc nations. In most cases,
the Office of Expoi t Administration in the De
partment of Commerce reviews applications
for export and makes a determination, but the
Departments of Defense, State, and Energy, 
among others, sometimes review applications 
or exercise licensing authority, depending on
the type of commodity."5 In addition, the U.S.
Government controls all exports of munitions 
and military equipment.

In reviewing export license applications, the
Department of Commerce makes determina
tions based on, among other factors, relations
 
between 
 the United States and nations to

which exports are destined. All of the nations

of the Middle East, with the exception of Lib
ya, are categorized in Country Group V, which
includes most of the nations of the world, such 

"See U.S. Department of Commerce, Inte'mational Trade Ad
ministration, Office of Export Admnistration, Export Administration Annual Report FY 1982 (Washington, D.C.: U.S. Goveminent Printing Office, 1983), pp. 14-15 for a list of agencies
involved in review of export licenses. The role of the Depart
ment of Defense in particular has been expanded in recent years.See Paul Mann, "New Center to Oversee Export Licenses," Aviation Week and Space Technology, Sept. 19, 1983, p. 71. 
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as Great Britain, Japan, West Germany, and 
France. 

National security contros restrict the ex-
portofioalseitay a ntrateall seictieport of military and straegically sensitive 

items (including dual-use items) which have 
potential military application in the exporting
country or which might be diverted to the So-
viet Union. In recent years, only a small num
her of denials have been made for national se-
curity reasons on exports to the Middle East.86  

By far, the majority of applications for export 
to the Middle Last are processed through the 
"front door" licensing procedure of the De-
partment of Commerce, where a preliminary 
screening finds them not in violation of the ex-
port regulations. 

With respect to civilian technology trade
with espiddeast orei n e olcy tradewith the Middle East, foreign policy controls 

are more important than national security con-
trols in restricting specific types of U.S. ex-

ports, particularly aircraft. Foreign policy con-
crols are instituted by the President in order 
to achieve political purposes, such as impos-
ing sai'ctions against nations violating human 
rights or supporting terrorism, or in order to 
promote regional stability by prohibiting the 
export of certain military it.ems. 

The most extensive use of foreign policy con-
trols in recent years has been those applied to
trade with Libya. Foreign policy controls were 

imposed on exports of certain aircraft, helicop-
ters, and aircraft parts and avionics to Libya 
in October 1981. In 1982, as Libyan military 
activity in neighboring nations increased, the 
controls were made progressively stricter. On 
March 10, 1982, the controls were tightened 
to include an embargo against Libyan oil, fol-
lowing a closure of the Libyan embassy in 
Washington and a request from President 
Reagan that all Americans residing in that na-
tion depart. As a general policy, licenses for 
all high-technology exports to Libya are 
denied and all exports, except for food, medi-
cine and medical supplies, and nonstrategic 
products require licenses. Libya has thus been 
placed in a special country category that re-

"Information provided by the Office of Eyport Administra-
tion, Department of Commerce, March 1983. 

quires most exports to be licensed. The con
trols on exports to Libya are extensive, but 
during the latter part of 1982, 1,650 licenses 
for export of nonrestricted goods valued at 
$340 million were approved, while 16 valued 
at $13.8 million were denied.87 Trade with Lib
ya continues, but is limited to specific typesof exports and at a much reduced level. 

Foreign policy controls denyipg items to 
countries involved in terrorist activities have 
been applied to Iraq, the People's Democratic 
Republic of Yemen, Iran, and Syria (in addi
tion to Libya) in recent years. These controls 
apply to exports of aircraft valued at $3 mil
lion or more and to helicopters over 10,000 
pounds.8 In addition, other commodities and 
technical data under national security controls 
are covered if the export is valued at $7 million or more and destined for a military end
user or end-use. In March 1982, Iraq was deleted from the list of nations subject to antiter
rorism controls. 

The regional stability controls require a val
idated license for export of military vehicles 
and certain commodities used to manufacture 
military equipment, and they have been ap
plied in recent years specifically to Libya, Iran, 
and Iraq. However, these controls are effec
tive vis-a-vis virtually all nations except
NATO countries. In fiscal year 1982, denialsfor exports of military vehicles to Iran (for a 
total of $38 million) and to Iraq (for a total of 
$204 million) were made. Formerly, during the 
$204 miis, the made Formes in t e 
hostage crisis, the United States instituted an 
embargo of exports of all types, except for food 
and medicine, to Iran.8 9 Foreign policy controls 
were reinstituted against Iran in early 1984. 

Under section 6 of the Export Administra
tion Act, the Secretary of State is required to 
provide an explanation when controls are in

"Department of Commerce, Export Administration, 1982, 
p.32. 

"After March 1982, sales of civilian aircraft for use by regu
larly scheduled airlines based in Syria and PDR Yemen were 

exempted from the controls. 
"This action was taken on Apr. 7, 1980, and followed suspen

sion of oil imports from Iran, denial of exports of military equip
ment and spare parts, and freezing of Iranian assets in the 
United States. Diplomatic relations with Iran were severed in 
April 1980. 

http:denied.87
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stituted. The explanation must include consid-
eration of a variety of criteria, such as the 
probability that the controls will achieve their 
intended results, their compatibility with 
other foreign policy objectives, the anticipated
reactions of other countries, effects on the 
competitive position of the United States, and
feasibility of enforcement. The Secretary isnot, however, strictly bound by these criteria. 
(Section 3[81 of the act stipulates that the Pres-
ident shall make efforts to secure the reduc- 
tion of terrorism through international agree-
ment or cooperation before resorting to the use 
of foreign policy controls.) Given these various 
statements in the act, there is considerable am-
biguity concerning the conditions required to 
institute or remove antiterrorist controls. Gen-insttut orremve cotros.ntierrris en-
erally speaking, the Department of State is re
luctant to institute these controls unless there 
is evidence of repeated and serious problems.
Past experience has shown that controversy
inevitably develops concerning changes in con-
trols, which are often easier to institute than 
to withdraw. 

Nor is there any clear agreement concern-
ing the effectiveness of the controls. Impacts 
measured in reduced sales are most apparent
in the case of exports to Libya. Prior to 1981, 
when foreign policy controls against Libya 
were first introduced, U.S. exports amountedto $813 million, and the United States was amajor importer of Libyan oil. Subsequently,
the U.S. share of total Libyan imports declined 

from 5.4 to 2.1 percent and exports fell at an 
annual rate of $500 million. Although some of 
this decline is attributable to Libyan economic
difficulties, experts conclude that foreign pol-
icy controls were the most important factor. 
However, there is little evidence that Libya
has moderated its policies because of the im-position of these controls. 

The impact of foreign policy controls is most 
evident in civil aircraft sales. As discussed in 
chapter 7, new orders of large U.S.-origin 
transport aircraft destined for the Middle East 
dropped from a peak of $1.1 billion in 1979 to
$89 million in September 1982. In contrast, 
Airbus orders for the same countries were val-
ued at $289 million in 1979, and $661 million 

as of September 1982. Undoubtedly, various 
factors explain this shift in market share, in
cluding differer-es in export finance and the 
desire in the Middle East to diversify sources 
of supply. U.S. controls were unusually restric
tive in this area and contributed to the decline 
in the U.S. market position. 

It is difficult to assess precise impacts of the 
controls. Aircraft industry sources claim that 
$500 million in direct sales were lost by the 
end of 1981, as were 20,000 jobs in the aircraft 
and related supply industries. Department of 
Commerce sources estimate that $10 billion 
worth of future aircraft contracts may have 
been jeopardized during the next decade.0 Re
cent modifications of the controls to permitsales to regularly scheduled commercial air

lines were taken in order to mitigate such com
mercial impacts of these controls. 

As is the case with foreign policy controls 
applied to nations in other parts of the world,
only in rare instances has use of controls 
clearly caused a change in the policies of the 
target country. A major problem arises from 
the ability of other foreign suppliers to pro
vide comparable technology and products, al
lowing buyers to simply go elsewhere. Never
theless, proponents would argue, the controls 
demonstrate the firm resolve of the UnitedStates to condemn acts of international terrorism. Whether or not the costs outweigh the 
benefits clearly depends on whether one be

lieves that taking such a "principled" stand
 
is appropriate or effective.
 

NUCLEAR NONPROLIFERATION 
CONTROLS 

Nuclear nonproliferation controls have beenauthorized by the Nuclear Non-Proliferation
Act of 1978 and the Export Administration 
Act. These controls restrict the export of 
weapons-usable materials (plutonium and 
highly enriched uranium), sensitive nuclear 
facilties, and classified and sensitive nuclear 
technologies. Dual-use commodities which can 
be used indirectly (whether or not the item is 

Department of Commerce, Export Adminstration Annual 
Report, 1982, op. cit., p. 144. 
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specifically modified for purposes such as de-
signing, constructing, fabricating, aiid oper-
ating nuclear explosive devices or facilities) are 
also included on the Nuclear Referral List, 
which is incorporated in the Commodity Con-
trol List. In reviewing applications for export, 
the nonproliferation credentials of the recipi-
ent nation, the guarantees applicable in the 
specific case, the significance of the export for 
nuclear purposes and its availability else-
where, and its stated end-use are taken into 
consideration. 

These controls are consistent with the 
Treaty for the Nonproliferation of Nuclear 
Weapons (NPT)which requires International 
Atomic Energy Agency (IAEA) safeguards on 
all such equipment, materials, technologies, 
and facilities. This requirement for safeguards 
on expoited fissionable material has been clar-
ified and expanded by the Zangger commit-
ee guidelines. This is an informal agreement 

aimong the 21 NPT supplier state signatories 
that they will not export any item on the Zang-
ger committee's trigger list unless it is sub-
ject to IAEA safeguards, a no-explosive-use 
pledge is obtained, and the assurance is re-
ceived that the recipient nation will not re-
transfer this item. The United States also sub-
scribes to the export guidelines of the Nuclear 
Suppliers Group. 

As outlined in chapter 9, only in a few in-
stances have U.S. nuclear exports been made 
to nations in the Middle East, which undoubt-
edly reflects the strength of these controls. Be-
tween July 1, 1981, and June 30, 1982, U.S. 
exports of dual-use and nuclear-related equip-
ment to Middle Eastern countries were valued 
at approximately $330 million, according tothe General Accounting Office. 

In a few instances, such as the export of 
lasers and related equipment to Iran in 1978, 
controversy grew regarding whether or not 
autortionrofy grex t ard bheten rori-authorization of exports had been appropri-

ate."1 Such examples of controversy have not 

'For information on the value of U.S. dual-use and nuclear 
exports, see General Accounting Office, ControllingExports 
of Dual-Use,Nuclear-RelatedEquipment,GAO/NSIAD-83-28, 
Sept. 29, 1983. See General Accounting Office, Circumstances 
Surrounding the Government's Approval of Nuclear-Related 
Exports to Iran, report to Senator Cranston, Mar. 17, 1980. 

been common. Nevertheless, since the Depart
ment of Commerce deals on a case-by-case ba
sis with applications for export of items on the 
Nuclear Referral List, some critics favor ex
tending the controls to include a blanket denial 
for export of dual-use items, such as large-scale 
compu ars, to nations not signatories to the 
NPT. In recent years only about 6 percent of 
all dual-use exports (most of them computers) 
have gone to the nations of the Islamic Mid
die East. 

Because U.S. controls on exports of nuclear 
equipment and technology are comparatively 
strict, the major challenge to the nonprolifera
tion regime has been the policies of other sup
plier governments. As chapter 9 outlines, in 
a number of significant cases, the United 
States has succeeded in dissuading other na
tions from providing sensitive materials or 
technologies, or in requiring safeguards and 
other assurances. Major steps were taken 
under the Carter administration to extend 
these controls and to make nonproliferation 
a high-priority issue in U.S. foreign policy. 
Congressional interest began earlier under the 
Nixon and Ford adminstrations, when a num
her of bills were introduced. In the future, sen
sitive nuclear contracts, the scope of safe
guards, and other nonproliferation regulations 
may become factors in the competition for ex
ports of nuclear technology, in which a grow
ing number of "smaller" supplier nations will 
participate. OTA's findings in chapter 9 point 
to the need to develop policies that bring the 
new suppliers into the nonproliferation regime 
by persuading them to require return of spent 
fuel, by requiring recipients to agree to safe
guards, and by limiting exports of sensitive 
reprocessing and enrichment facilities. 

Bilateral cooperation agreements in nuclear 
energy have been central to U.S. nuclear ex
port policy. The existence of such an agree
mentclaI is a prerequisite qupetfor export ofnU.S. nuehooy ul 

clear technology, equipment, and fuel. 
Bilateral agreements have been used to imple
ment and e ,'tend restraints agreed on multi
laterally and to bring nonnuclear states into 
the international nonproliferation regime. As 
discussed in chapter 9, the bilateral nuclear 

agreement with Egypt was accompanied by 
that nation's accession to the NPT. 
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The United States has also worked through
the IAEA, the primary institutional mecha-
nism for carrying out inspections to ensure
that countries are living up to their commit-
ments to enforce safeguards against prolifera-
tion. The IAEA does not have police power,oamng 
nor does it have roaming rights to inspect alny 

nor oesit ave ighs toinsectany 

and all facilities without prior notice. Doubts
about the reliabilipy of IAEA safeguards grew 
in light of Iraq's nuclear program , since that
nation was a signatory to the NPT but at-
tempted to acquire sensitive facilities that
could be important for a weapons program. Is-rael's preemptive strike against Iraq's Tam-muz 1 research reactor heightened coi.cern
that nations would take unilateral actions 
weakening the influence of international non-

proliferation norms. Concerns have also risen
about the politicization of the IAEA. In 1982 
the United States withdrew from participation
in the 26th General Conference of the IAEA 
after member states denied credentials to Is-
rael's delegation, but later resumed full par-
ticipation in the IAEA. The dangers of politi-
cization are great, since the agency remains 
the primary mechanism for verification of safe-
guards enforcement. While the IAEA cannot 
prevent long-term efforts to develop weapons
capability, it does contribute to the interna-
tional nonproliferation regime. In order to in-
fluence its programs and maintain support for
international safeguards, the United States 
must participate in the IAEA. 

There have been few changes in U.S. non-
proliferation policies directly affecting nations 

in the Middle East. Reagan administration 

policies ending no-reprocessing export 
 re-
straints and stressing the need to ensure that 
the United States is viewed as a reliable sup-
plier have had the most significant effects on
nuclear programs in nations such as Japan.9
Under the Reagan administration, prevention
of nuclear weapons proliferation has been seen 
more as a political than a technical problem. 
In the Middle East, for example, promotion 

"Proponents of stiffer regulations on exports of reprocess-ing facilities argue that the loosening of exports to nations con-sidered not to be proliferation risks opens the door to the pos-sibility that some day exports could be extended to other
nations, as well. 

of regional stability and recognition of the le
gitimate security needs of nations in the re
gion have been viewed by administration offi
cials as important to nonproliferation goals."3 

Critics worry that recent decisions affecting 
newCrstsupplieric countriesr representent a relaxedlaedtato isre e a 
titude toward nuclear exports which couldhave repercussions in the Middle East. The de
cision to supply spare parts for India's Tara-
ClS reato osupp y1sp are apartscf rcIndiabecTar a 
pur reactor in 1983 raised concerns because
India has refused full-scope safeguards and be
cause India may become a suppier of nucleartechnology to the Middle East.9 ' Following adecision in late 1982 permitting France to sell
uranium to India, critics worried that the com
mitment to require full-scope safeguards 

would be further eroded. Critics of these deci
sions worry that countries such as India and 
Paki~tan may be more willing to export sen
sitive nuclear eqUipment and technology in the 
future to the Middle East. Proponents, reit
erating their commitment to nonproliferation
goals, argue that it is necessary to deal with 
non-NPT states through provision of nonsen
sitive nuclear technologies in specific cases in 
order to influence their programns.

Over the years, Congress has enacted a num
ber of provisions that reinforce and extend pro
hibitions on the provision of economic and mil
itary assistance to nations that do not accept

full-scope safeguards, but do acquire sensitive

facilities. The Symington and Glenn amend
ments, passed in 1976 and 1977, respectively,
 
are the central examples of this legislation. In
 
addition, since 1978, Congress has placed lim
its on the ability of the Export-Import Bank
 
to provide funding for nuclear exports. All Ex
port-Import Bank actions in this area require
congressional review, and in recent years Ex
port-Import Bank support for such exports
dropped sharply. The restrictions on nuclear 
exports have undoubtedly served to reduce"See Warren H. Donnelly and Joeseph F. Pilat, NuclearEx

por"Strategiesto Restrainthe FurtherSpreadofNuclear Weap
on., in the 1980's, CRS Report No. 83-118 S, June 1983, pp.55-56.

94In 1980, the Carter administration waived provisions of theact to sell India 38 tons of nuclear fuel. Philip Taubman, "ShultzTells India that U.S. Will Drop Reactor-Par~s Ban," New York 
Times, July 1, 1983, p. A4. 
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U.S. nuclear sales worldwide. In bidding for 
nuclear power stations in Egypt, however, 
U.S. firms unable to obtain U.S. Export-Im-
port Bank financing joined Japanese firms in 
order to obtain financing." This example, like 
reports of foreign sourcing of aircraft engines 
and other aircraft parts in the wake of U.S. 
foreign policy controls, illustrates that con-
trols may stimulate firms to seek alternative 
options for financing and supply of parts. 

It is impossible to measure the impact of 
U.S. nonproliferation controls on exports. Un-
doubtedly, the level of trade in nuclear tech- 
nology and equipment with the the Middle 
East, both by U.S. and foreign suppliers, 
would be higher without such policies. The 
strict provisions incorporated in the U.S.-
Egyptian bilateral agreement stand as model 
in that they provide a framework for the 
United States to assist Egypt in its commer-
cial program while at the same time reducing 
the prospects for nuclear weapons prolifera-
tion. In addition, the United States has beei. 
successful in persuading other supplier nations 
to harmonize and broaden the scope of 
guidelines. 

While nonproliferation controls have thus 
contributed to slowing the spread of nuclear 
weapons, during the years ahead the growth 
of Middle Eastern technical capabilities and 
the entry of nev, supplier states into the mar- 
ket will present significant challenges to U.S. 
nonproliferation policies. Chapter 9 outlines 
a number of policy options that could be used 
to further nonproliferation policy goals in the 
Middle East. 

OTHER POLICIES INHIBITING 
TECHNOLOGY TRADE 

Policies regulating the activities of U.S. bus-
inesses operating in the Middle East have l,-ig 
been viewed by businessmen as constraints o 
trade. The antiboycott program and the For-

"U.S. and Japanese Groups Link in E'See Paul Taylor, "..adJpnsGrusLkinEy 

tian Nuclear Power Bid," FinancialTimes, Sept. 1, 1983, p. 1. 
Westinghouse confirmed that it had signed a preliminary agree
ment with Mitsubishi Heavy Industries to bid for the Egyp-
tian contracts. 

eign Corrupt Practices Act (FCPA) are the two 
examples most often cited, in addition to re
strictions on government financing, discussed 
above. As with other types of restrictions, pol
icy debates about these policies revolve around 
the question of whether the political principles 
involved are worth the perceived commercial 
loss. 

The antiboycott provisions of the Export 
Administration Act are aimed at discourag

ing and, under certain circumstances, prohib
iting, U.S. companies from "taldng or know
ingly agreeing to take ... actions with intent 
to comply with, further, or support any boy
cott fostered or imposed by a foreign country 
against a country which is friendly to the 
United States and which is not the object of 
any form of boycott pursuant to United States 
law or regulation." The Office of Antiboycott 
Compliance (OAC) of the Department of Com
merce has enforced the a,'.iboycott program 
since 1978. In practice, the antiboycott pro
gram is directed solely toward reducing the 
participation of U.S. firms in the Arab boycott 
of Israel. 

The Arab boycott dates from the late 1940's, 

when the state of Israel came into existence. 
Administered by the Arab boycott office in 
Damascus, the purpose of the boycott is to re
duce commer -ial or financial transactions 
which promote t!be economic or military devel
opment of Israel. Companies trading with Is
rael are "blacklisted" so that member states 
are encouraged not to deal with them, but in 
practice, each nation implements the boycott 
differently. The Arab countries thus through 
their boycott of Israel have used trade aj a le
ver in furthering their political goals. 

In general, the enforcement of the atitiboy

cott program by the Department of Commerce 
has been accommodated by many of the Arab
nations9 6 Specifically if the commodity or yny, 
technology is considered vital for national de
velopment, Arab governments have shown 
flexibility in their application of the boycott. Computerization of the list of boycotted comn

"Charlotte A. Phillips, The Arab Boycott of Israel,CRS 79
215F, May 1979, p. 6. 
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panies and the renewed commitment by na-
tions of the Gulf Cooperation Council to en-
forcing the boycott lead observers to believe 
that the boycott may be more tightly enforced 
in the future.9" Department of Commerce sta-
tistics indicate that Kuwait continues to bethe nation from which the largest number ofU.S.comanisreeivd rquess t coplyU.S. companies received requests to comply 
with or support the boycott. More than 35,000
requests reported by U.S. firms during 1982 
came from Kuwait; this represents more than 
60 percent of the total.18 Following Kuwait in 
number of requests were Saudi Arabia, the 
UAE, Qatar, and Bahrain. 

No other supplier country has a program
like the U.S. anriboycott program. While 
many supplier countries have expressed their 
opposition to the Arab boycott, none have es-
tablished antiboycott programs, and only a 
few have considered enactment of legislation."
The U.S. program employs about 30 people.
During 1982, the OAC issued 2,500 notices to 
companies to report and 182 formal warning 
letters for late reporting. In the same year, the
OAC carried out 140 investigations, resultingin the disposition of 43 cases through settle-
in te diposiongof48,750cases tounh t-ment and involving $548,750. To cite one nota
ble example, in 1983 Citibank was required to 
pay a fine of $323,000 for failure to report 
promptly about 337 boycott-related requests.
During the past few years, the size of fines 
awarded and the number of enforcement ac-tions taken by the OAC have increased. 

Proponents of the antiboycott program ar-

gue that it allows the United States to take 

a strong stand of nonsupport for discrimina-

tory economic boycotts of friendly nations 
such as Israel. Most of them question the ex-
tent of real trade loss resulting from the boy-
cott and view it as not seriously injurious to 
the overall trade position of the United States. 
Citing the fact that American firms retain 
strong positions in Middle Eastern markets, 

"See "The GCC: Tougher Boycott Action," MiddleEast Ex-
ecutive Reports, October 1983, p. 5.9"Department of Commerce, ExportAdministrationAnnual 
Report, 1982, p. 81.9"Frar co has legislation that has not been implemented. A
bill has been introduced in the Netherlands. 

they argue that commercial damage to U.S. 
firms has been minimal. In practice, propo
nents argue, there are many ways to circum
vent the boycott, and many firms now trade 
with Israel as well as Arab governments. 

Opponents of the antiboycott program viewthe situation differently. In their opinion, the
fines are a mere indication of sales lost from 
the boycott. Firms, particularly new-to-market 
companies, may be discouraged by the legal
intricacies of the antiboycott provisions and 
therefore forego business in the region. In ad
antiboycott policies by governments in the redition, they cite the repeated criticism of U.S. 

gion as evidence of resulting ill will. The dif
ficulties encountered by U.S. firms in comply
ing with antiboycott regulations have 
reinforced the impression that U.S. policies are
restrictive; the result, critics say, is that the 
United States is viewed as an unreliable 
supplier. 

There is no way to resolve the disputes
about the economic impact of the antiboycott 

a m. Anumc imat he b een 
progran. A number of estimates have beenmade of trade loss, but it is difficult to sepa
rate the effects of the program from other U.S. 
regulations of trade, such as the Foreign Cor
rupt Practices Act and the Sherman Anti-
Trust Act. In addition, both the Department
of Commerce and the Department of the 
Treasury are authorized under separate statutes to carry out antiboycott policies, the latter allowing for denial of tax benefits to U.S. 
companies complying with the boycott. Since 
behavior that is acceptable under the Export
Administration amendments may be prohib
ited under the tax code, the situation is con
fusing to businessmen. Furthermore, because 
firms are prohibited from responding to false 
allegations by foreign governments that they
have failed to participate in the boycott, com
panies have been inaccurately added to the 
blacklist but unable to protest because of antiboycott provisions. Thus, unmeasurable but 
real disincentives to trade in Arab nationsclearly result from the antiboycott program.On the other hand, frms often have succeeded 

in circumventing the boycott. In a celebrated case, Arabsat awarded a prime contract to the 

http:total.18
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French firm Ford Aerospatial; the blacklisted 
U.S. firm Ford Aerospace was nevertheless 
able to participate as a major subcontractor 
in the project. While it is impossible to gauge 
the precise commercial costs, the antiboycott 
program has, at a minimum, discouraged small 
firms, particularly smaller new-to-marketfirms unfamiliar with the intricaci s of the 

program. 

The FCPA restricts business activities in all 
foreign countries and therefore is not uniquely 
relevant to technology trade with the Middle 
East. Enacted in 1977, the FCPA prohibits 
U.S. firms from bribing officials of foreign gov-
ernments and requires them to keep detailed 
and accurate records of their transactions. Tie 
Securities and Exchange Commission regu-
lates the activities of U.S. businesses abroad 
under the act. Penalties for violations of the 
act include corporate fines of up to $1 million, 
and fines of up to $10,000 and imprisonment 
of up to 5 years for individuals 

Proponents of the legislation argue that to 
uphostandards of democracy and fairness,uphold stndary odeport fn fairn-the law is necessary to support foreign govern-

ments and to maintain the confidence of the 
American public in corporate and financial in

stitutions. Those who favor changes in the law 
point to what they consider to be burdensome 
recordkeeping requirements and some ambi-
guity concerning restricted practices. Legis-

lation is currently under consideration in Con
gress which would amend the FCPA so as to 
take these criticisms into accounc. 

Despite their considerable criticism of the 
FCPA, few businessmen have advocated doing 

away with it altogether. As with the antiboycott program, it is impossible to deternrdne the 
value of sales lost solely because of the FCPA.
During the 5 years of the act's implementa

tion, the Securities and Exchange Commission 
has prosecuted no bribery cases involving U.S. 
firms for activities in the Middle East. The De
partment of Justice has prosecuted one brib
ery case involving a U.S. firm operating in 

'Qatar. Undoubtedly, the law acts as a re
straint on the actions of U.S. businessmen in 
the Middle East, where payments to agents 
have often been customary; however, it may 
well enhance the prestige of U.S. business over 
the long term by promoting the integrity of 
American business. The public criticism that 
arose in Iran in reaction to what was widely 
viewed as personal aggrandizement by mem
bers of the royal family indicates the positivecontribution of U.S. laws limiting the involvement of American businessmen in such ac
tivities. 

'"Information provided by the Securities and Exchange Com
mission, Enforcement Division, October 1983. The case brought
by the Justice Department resulted in a civil injunction for ac
tions involving Ministry of Petroleum officials in Qatar. 

CONCLUSION
 

The growth of technology trade with the 
Middle East during the 1970's occurred de-
spite the fact that U.S. policies have included 
restrictions not common in other Western sup-
plier nations. There is thus a discrepancy be-
tween the fact of growing U.S. economic in-
volvement in the region and official policies, 
which have had inconsistent and oftentimes 
inhibiting effects on technology trade. 

The primary explanation for the lack of a 
coherent policy governing technology trans-
fer is that conflicting interests are at stake. 

There are at least three general perspectives 
on technology transfer: commercial, develop
ment assistance, and military-strategic. Those 
concerned primarily with promoting U.S. mar
ket share and with ensuring the effectiveness 
of U.S. development assistance programs gen
erally favor p:-omotion of technology trade. In 
contrast, controls on technology trade have 
been expanded by those more concerned about 
restricting access to U.S. equipment and tech
nology by the Soviet Union or nations carry
ing out terrorist activities and about other ac
tions seen as running counter to U.S. interests. 
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During the past decade the expansion of con-
trols has been a striking feature of U.S. poli-
cies, one which distinguishes American poli-
cies from those of other supplier nations. 

Many types of government policies and pro-
grams indirectly affect technology trade with 
the Middle East, but none are more significant
for setting the overall context than general for-
eign policies-political and economic. Technol-
ogy trade, and particularly technology trans-
fer, require long-term interactions between
firms and organizations that develop most 
smoothly in the context of iriendly govern-
ment relations. The strong presence o)fU.S.
firms in Saudi Arabia aid Egypt indicates 
that political and economic interests have con-
verged in setting a context conducive to tech-
nology trade. Similarly, policies affecting ex-
change rates and other international economicpolicies significantly affect prospects for U.S. 
exporters. 

At another level are various policies-export
promotion programs, development assistance 
programs, and export controls-that more di-
rectly affect specific technology trade trans-
actions. It is impossible to quantitatively 
assess the impacts of these various types of 
measures on technology trade. In comparison
to policies of some other supplier nations, U.S. 
export promotional programs of certain types
have been limited in coverage. U.S. policymak-
ers have been reluctant to engage in high-pro-
file economic diplomacy, routine represents-
tion of business has been less extensive, and 
the United States has not used extraordinary
export support programs (such as mixed cred-
its and exchange rate insurance) to the degree
that some other suppliers have. OTA's study
of technology transfer to the Middle East has
identified only a few instances, however, where 
foreign government programs such as the pro-visin of attractive export credits determined 
visionotc f trac xt crmeits mionethe outcome of contract competition. 

U.S. development assistance policies have
been important for Egypt and lower-income 
developing nations in the Middle East, but 
they have not been strongly oriented toward 
technology transfer industrialin sectors. 

While development assistance and commercial 
promotional programs are generally comple
mentary, U.S. policymakers have aeen reluc
tant to link them explicitly. 

Export controls have been increased in num
ber and in importance over the years. Nuclear 
nonproliferation controls have played a criti
cal role in slowing the pace of nuclear weap
ons proiiferation. While there is general agree
ment that nuclear nonproliferation and
national security controls have contributed to
the achievement of important political alms,
there is disagreement concerning the appro
priateness and effects of foreign policy and po
litical controls. In the context of comparative
ly weak commercial promotion policies, export
controls in particular distinguish U.S. policies
from those of other Western supplier nations. 

Most U.S. policies influence technology
trade more directly than they do technology 
transfer. Only a few programs, su'ch as proj
ect reviews by the Overseas Private Invest
ment Corporation and AID programs aimed 
at promoting technology application and tech
nical manpower development, are specifically
designed to promote technology transfer. In
practice, technology transfer occurs mostly in
the marketplace, and private sector firms rath
er than the U.S. Government agencies are nor
mally the key players. Corporate strategies
directly affect the scope and nature of tech
nology transfer from the United States to Mid
dle Eastern nations. This suggests that if pol
icymakers decide to promote technology
transfer, they could emphasize programs in
volving cooperation with the private sector,
which will undoubtedly retain the lead in U.S. 
technology transfers to the Middle East. 

Because U.S. policies affecting technology
trade have been characterized by a tension betaehv encaatrzdb eso e 
tween political and economic interests, no cornprehensive policy has been developed. In con
trast, other Western suppliers have brought
economic interests more to the fore in their ex
port credit and promotion program, and other 
industrial policies. Options for more consist
ent U.S. policies are outlined in chapter 15. 
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CHAPTER 14 

Future Prospects for Technology Trade
 

Will technology trade with the Middle East 
continue to grow rapidly for the next decade, 
has it reached a plateau, or will it decline in 
the remainder of the 1980's and in the 1990's? 
OTA's analysis indicates that much slower 
growth of real exports to the Middle East in 
the period 1985-90 appears likely. This will be 
on the order of 2 to 5 percent per annum if 
Middle Eastern countries keep their imports 
within the bounds of their export earnings. For 
the decade 1990-2000, it is more difficult to 
predict trends, but stagnation in real exports 
seems likely. 

In this chapter, OTA assesses prospects for 
future Middle East technology trade. Two 
scenarios, involving high and low U.S. export
shares, are constructed. While the high export
share scenario is theoretically possible, OTA 
concludes that it is much less plausible than 
a lower U.S. export share. In light of antici-
pated slow growth in the volume of overall ex-
ports to the Middle East, it is likely that the 
U.S. export share will decline from the roughly 
18 percent share of industrial country exports
held by U.S. firms in the past decade. 

scene of much international conflict and rev-

olutionary ferment, and political factors will 
continue to exert strong influence over Mid
die Eastern fechnology trade. The potential 
exists for conflicts that could affect trade as 
catastrophically as the Iranian revolution or 
the Iran-Iraq War; such conflicts have gener
ally reduced civilian technology trade. The 
Arab-Israeli conflict, internal revolutions, 
great-power tensions, and local wars all have 
the potential for trade disruption. 

The rapidly developing economies of the re
gion have already achieved substantial eco
nomic complexity and will continue to develop 

in the future for two basic reasons: 1)the proc
ess under way has already built up a certain 
momentum, and 2) resources will continue to 
be provided by the oil sector. On these points 
economists generally agree, although they dis
agree about how difficult it will be to make a 
variety of adjustments which are being forced 
on Middle Eastern economies by events in the 
international oil economy and by structural 
changes in their domestic economies.1 

'For example, Wharton Econometric Forecasting Associates, 

Middle EastEconomic Outlook, April 1983; Jahangir Amuzegar, Oil Fxporter',i EconoinicDovelopment in an Interdependent World, International Monetary Fund, April 1983. 

THE VOLUME OF TECHNOLOGY TRADE
 
In assessing prospects for technology trade, 

the principal uncertainties concern: 1)what the 
growth of real oil revenues will be in the com
ing decade for each of the producers; 2) how 
much drawdown of foreign investment and use 
of trade deficits there will be; 3) how the nonoil 
sector in the Gulf countries will manage the 
transition from infrastructure development to 
a more diversified manufacturing economy (or,
indeed, if such a transition will be made); and 
4) how effective the industrial rationalization 
programs of Egypt and Algeria and the post-

35-507 0 - 84 - 37 : Q1 3 

war industrial reconstruction programs of Iraq 
and Iran may be. 

FORECASTING OIL EXPORT 
REVENUES 

The level of Middle Eastern oil revenues will 
be one of the key determinants of technology
trade during the next decade. Forecasting de
velopments in world oil markets and their ef
fects on Middle Eastern oil revenues is an en
terprise subject to great error, and OTA does 
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not undertake it in this report. Instead, we re-
view several of the basic forces that drive the
oil market in order to provide a rough approx-
imation of the likely range of oil revenues of 
the Middle East. 

The oil-exporting countries of the Middle 
East must determine individually and as part 
of OPEC how much of their depletable oil re-
source to ship during any given period to meet 
national objectives of current consumption 
and future income growth. Oil left in the 
ground constitutes a speculation on its future 
price. Keeping it there does not earn current 
income, in contrast to selling it and investing
the proceeds in interest-bearing bonds or in 
economic development projects. There is a
"capital gain" from leaving the oil in inven-
tory if it will command a higher price when 
sold in the future. At any point in time, the 
expected capital gain may constitute an at-
tractive enough return to make keeping the 
oil in the ground a rational investment de-
cision. 

Increases in the real price of oil are, in fact, 
to be expected in the long run because of the 
way oil owners attempt to manage their ex-
haustible asset The removal of any barrel 
from the ground increases the value of each 
barrel remaining there, everything else being
equal. From the narrow investment point of 
view, the production rate of oil should be set 
so as to increase its value in the ground at the 
rate that would maximize the expected pres-
ent value of future returns. When the produc
tion rate is or_ 7ed in this way, everything
else equal, the real price rises, as withdrawals 
from reserves add value to the remaining re-
serves. Most actual projections of oil prices,
in fact, take this into account and project ris-ing real prices at least in the longer term. 

The world is more complicated than the ab-
stract investment model in many different 
ways, however. Governments must make deci-

'For classic references on the economics of exhaustible re-
sources, see Harold Hote ing, "The Economics of Exhausti-
ble Resources," Journalof Pol'ticalEconomy, vol. 39, April
1931, pp. 137-175; and Robert M. Solow, "The Economics of
Resources and the Resources of Econoncs," American Eco-
nomic Review, vol. 64, May 1974, pp. 1-14. 

sions about what fraction of oil revenues to 
allocate among current consumption, foreign
investment, and domestic capital formation. 
How the benefits are distributed among vari
ous groups of the population is invariably a 
key element in domestic politics and therefore 
enters the decision process. The international 
political dimensions are also important be
cause countries use their oil wealth to gain in
ternational power and prestige and to develop
military strength. 

At least for particular member countries,
OPEC production decisions are also an impor
tant determinant of production rates. Such 
production rates are the subject of negotiation
within the cartel, and governments take them 
very seriously. Iran, for instance, despite the 
bitter war, continues to participate fully in 
OPEC along with Iraq and its Arab allies. 
How much impact OPEC has on overall pro
duction and prices in the long run, however, 
is subject to debate, since actual production 
rates differ substantially from those agreed on. 

On the demand side, important factors that 
must be taken into account in making fore
casts of prices and production rates in the next 
decade are: first, the delayed effects of the 
1979 oil price rise on the milgs-per-gallon char
acteristics of the stock of transportation ve
hicles and the efficiency of stationary indus
trial energy uses (in other words, conservation);

and second, the rate of economic growth in the
 
industrial countries. 3
 

A number of forecasting groups have recent
ly attempted to take all these elements into 
account and make medium- and long-term oil 
price and production forecasts. Table 113 lists 
a selection of forecasts made in 1983 by various energy forecasting groups and compiledby the Department of Energy (DOE).4 Most 

'Estimates of the changes in transportation energy u3e effi
ciency and price and income elasticities of transportation energydemand for the United States are presented in Douglas L. Ad
kins, "Forecasting Transportation Demand for Petroleum: ANew Generation of Econometric Models of Highway and Air
line Industry Fuel Use," paper presented to the Transporta
tion Research Board, National Research Council, January 1983. 

'Department of Energy, Office of Policy, Planning, and Anal
ysis, Energ5 Projectionsto the Year 2010, October 1983, tables 
7-10, 7-11. 
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Table 113.-1983 Projections of the International Oil Price and OPEC Oil Production 
(1982 dollars per barrel or million barrels per day) 

Date 1990 2000
 
forecast OPEC OPEC
 
published Forecasting group Price production Price production
 
6/83 Department of Energy, National Energy Policy Plan Scenario B ........ $32 26 $57 28
 
4/83 Energy Information Administration, Annual Energy Outlook Middle Scenario 37 27 59 
2/83 Data Resources Inc ............................................... 36 26 51 
6/83 Manne and Preckel, Stanford ...................................... 36 23 58 25
 
2/83 Oil Com pany B .................................................. - 26 - 30
 
6183 Oil Com pany C .................................................. - 21 - 27
 
2/83 Oil Com pany D .................................................. - 23 - 28
 
4/83 Chase Econometrics ............................................. 34 - 42 
4/83 Wharton Econometric Forecasting Associates ....................... 35 - - 
4/83 American Gas Association ........................................ 37 - 45 
1/83 Energy Study Centre ............................................. 53 - 64 -

SOURCE 	 Department of Energy, Office of Policy, Planning and Analysis, Energy Pro/ections to the Year2O O, October 1983, tables 7-10and 7-11.See this source for 

a listing of the publications in which the above forecasts appeared. 

of the projected 1990 price forecasts fall in a The record of the past 12 years leads us to
 
narrow region of around $35 per barrel (1982 be skeptical about all oil market forecasts.
 
dollars), and most of the 1990 OPEC produc- They are based on stated and unstated as
tion forecasts are approximately 25 million sumptions that are subject to change. For in
barrels per day (b/d), ±2 million b/d. This stance, the 1982 price forecasts for 1990,
 
range of forecasts is consistent with those of which are cited in the DOE report referenced
 
the International Energy Agency (IEA), which above, are generally considerably higher than
 
we used to make forecasts of Middle Eastern those published in 1983. The 1982 price soft
oil export revenues (table 114). ness in the oil market wa the occasion for
 

Table 114.-Projected Middle East Oil Export Revenue8 

1980 1983 1985 1990 1995 2000
 
Real oilprice (1982 dollars):
 

High revenue scenariob.................................$36c $28c $32d $37 $436 $49
 
Low revenue scenariof ................................. 30
36 c 2 8c 3 0 d 3 0 e 30
 

Middle East oil exports (million barrels/day):g
 
High revenue scenario ................................. 19c 10c 18 160 14
16 d 

Low revenue scenario ................................. 1 9c 10 c 18 d 20 2 1e 22
 

Middle East oil export revenues (1982 dollars, billions):
 
High revenue scenario ................................. $250 $102 $187 $243 $250 $250
 
Low revenue scenario ................................. 250 102 197 219 230 241
 

Cha'tge in real revenues (percent per annum, average) ....... 80-83% 83-85% 85-90% 90-95% 95-2000%
 
High revenue scenario ................................. -29.9% +30.3% +5.2% + .6% 0%
 

3 2 2
Low revenue scenario ................................. -29.9% + .9 % + .1% +1.0% +0.9%
 
aMiddle East members of OPEC: Saudi Arabia, Iraq, Iran, Algeria, Kuwait, United Arab Emirates, Qatar, and Libya. The tEA projections of Middle East OPEC's share 

of total OPEC production were in the 78 to 8t-percent range for the period.
bOTA's high oil revenue scenario is the same as IEA'slow demand scenario: combines low world economic ,rowth and high oil price assumptions that in combination 
result in relatively low demand: world economic growth-2.4 percent to 1985, 2.7 percent thereafter; real oil price-increase at 3.0% per annum after 1985.

cActual price and output. Dollar magnitudes converted to 1982 dollars using the GNP deflator. (Source: CIA, International Energy Statistical Review, June 26, 1984, 
pp. 2.3, 19.) Estimated exports of natural gas liquids added. (Source: Middle East Economic Digest, June 29, 1984, p. 15.) 

diEA's 1985 projectinns assume full European recovery from the recession. Since this may not characterize allof 1985, they may be better interpreted as Indicating 
the rate of exports and the oil price when recovery is complete, rather than a fore.ast for calendar year 1985. 

elnterpolated. 
fOTA's low oil revenue scenario is the same as IEA's high demand scenario: combines high world economic growth and low oil price assumptions that In combination 
result in relatively high demand: world economic growth-2.6 percent to 1985, 3.2 percent thereafter; real oil price-constant after 1985. 

gIncludes natural gas liquids. tnvenlc.,, .,- aes are not considered. Deived from lEA projections of OPEC production under thelow and high demand scenarios, ex
cept that for 2000, IEA's estim'.e of the production under a "maximum sustainable capacity" scenario (33million bid)is substituted for high demand estimate of 
28 million bid. IfOPEC prod'.ction should be only 28 million bid, Middle East oil revenues would decline by 1.6 percent per annum In 1990-2000. 

SOURCE: 	Based on Intfrnp',onal Energy Agency, World Energy Outlook, Organization for Economic Cooperation and Development (Paris: 1982), pp. 23-26, 80, 460-461.
 
Dollar magni, jes converted to 1982 dollars using the GNP deflator(table B-3,Economic Report of the President, March 1984).
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forecasters to rethink their approaches to the 
forecastintg problem, and they tended to move 
together in revising their forecasts downward.' 
Although this tendency for forecasts to 
change as the current price of oil changes may 
stir skepticism, recent forecasts nevertheless 
represent the best current professional 
thinking. 

With this caution in mind, OTA uses the 
IEA projections of world oil supply, demand, 
and price for 1985, 1990, and 2000 under two 
scenarios that combine plausible economic 
growth and oil price assumptions that would 
together produce high demand for oil, on the 
one hand, and low demand, on the other. 

Table 114 contains historical data and pre-
sents projections of Middle Eastern oil export 
revenues based on IEA's two scenarios. Afterquintupling from 1973 to 1980,6 Middle East-

ern real oil export revenues fell precipitously 
from 1980 to 1983 (at an annual average rate 
of 30 percent). Real 1983 revenues were only
41 percent of those of 1980. 

OTA does not expect revenues to persist at 
this depressed level, however. Based on the 
IEA projections, OTA expects them to return 
to within the $185 billion to $197 billion per 
annum range by sometime in 1985, when the 
European economic recovery is complete. The 
rapid growth of revenues during this recovery 

period will reduce short-term pressure on the 

balances of payments of Middle Eastern coun-

tries. All forecasters expect rapidly increasing
 
revenues to to be only temporary, however-

a reflection of the world economic recovery, 


'For a worldwide survey of approximately 200 projections
of the international oil price and of interregional oil and gas
exports, see Alan S. Manne and Ieo Schrattenholzer, "Inter-
national Energy Workshop: A Summary of the 1983 Poll Re-
sponses," The EnergyJournal,January 1984, pp. 45-54. Most 
of the projections reported in this article were done in the years
1981-83 and few are derived directly from formal models. Be-
tween the 1981 and 1983 polls, the -nedian oil-price projection
for the year 2000 declined 18 percent (p. 51). For a historical 
analysis of how U.S. energy projections made since 1950 for 
years in the 1980's have changed over tho period, see DOE, op.
cit., ch. 7. 

'Derived from the sources cited in table 120. This growth in 
real revenues can be expressed as an average annual rate of 22.5 
percent. The revenue increases, of course, occurred mainly in 
1973 and 1979 and real declines occurred in other years. 

A new era of slow growth or even slight de
cline of Middle Eastern oil revenues is ex
pected to begin in the period beyond 1985 once 
recovery from the world recession has been 
completed. Even under the high revenue sce
nario, real export revenues in 1990 ($243 bil
lion) recover only to the 1980 level, staying 
roughly constant at that level through 2000. 

Under the low revenue scenario, Middle 
Eastern oil export revenues never again reach 
the 1980 level. They increase slowly at 2 per
cent per annum during the 1985-90 period and 
even more slowly (at less than 1 percent per 
annum) during the 1990's.7 

In summary, OTA's Middle Eastern oil rev
enue projections can be stated as follows: 

Vigorous near-term growth of revenues aseconomic recovery in the industrial coun
tries takes place; real revenues, nonetheless, remain below the level of 1980. 
Slow growth inrevenues from 1985 to
 
1990 at 2 to 5 percent per annum. 

eStagnation in the 1990-2000 period. 

IMPACT ON TRADE 

If exports of goods and services from the in
dustrial countries to the Middle East grow rel
atively slowly, in the 2 to 5 percent per annum 
range that appears likely to be financed by oil 
export3 from the Middle East, the new trade 
era will be completely different from that re

'In IEA computer simulations, the economic growth and price 
assumptions are somewhat inconsistent in the 1990's. This is 
particularly evident in the high demand (low revenue) scenario, 
as the IEA points out, since the projections were based on the 
assumption that policies are unchanged. Changes in policies are,
of course, difficult to forecast, but the IEA has also devised 
a reference set of plausible policy changes to .- omote inter-fuel 
substitution that would eliminate excess demand for oil in the 
1990's at the scenario prices. An implicit assumption of the IEA 
high demand scenario, which OTA believes to be plausible
enough to construct the scenario, is therefore that the prospect
of higher oil prices will induce policy changes or conservation 
that, in absence of a serious supply disruption, will prevent
prices from rising beyond the indicated levels. On the supply
side, we use IEA's "maximum sustainable capacity" scenario 
in 2000 to indicate our belief that, given declining prospective
oil revenues, Middle Eastern countries might attempt to in
crease production beyond the previously targeted levels and 
that this more plausibly sets an upper bound than IEA's low 
demand scenario for that year. 



cently experienced. The contrast can be seen 
when one considers that Saudi Arabia's and, 
Iraq's imports grew at over 25 percent per an-
num during the 1973-82 period (table 13, ch. 
4), and that both Egypt's and Kuwait's grew 
at 17 percent per annum during the same 
period. 

Certain Middle Eastern countries have theoption of increasing tr:ide at a rate much 

greater than thelagerate atradwhich oil revenuesca in-creae bcaue deicit befi-
crease because large trade deficits can be fi-
nanced out of foreign investment earnings, by 
a drawdown of the investments themselves, 
or by credit based on investments. Neverthe-
less, in an era when Middle Eastern oil exports 
are growing slowly, it is unlikely that imports 
would grow at the phenomenal rates of the 
past. 

The Middle Eastern oil exporters have re-
cently demonstrated their ability to undergo 
massive current account deficits. The Middle 
East, as a whole, experienced a current ac-
count deficit of $12 billion in 1983, and the In-
ternational Monetary Fund forecasts a defi-
cit of like amount in 1984." 

Whether or not the Middle Eastern oil ex-
porters are "willing" to undergo such deficits 
is another question. Wharton Economatric 
Forecasting Associates expects the SaueJ def-
icit to disappear in 1986.1 If so, it will be3 the 
combined effect of the world recovery and the 
determination of the Saudi Government to live 
within current resources. 

Assuming that total imports of Middle 
Eastern countries over the next decade will be 
constrained by the growth of exports just as 
they are for most countries, 0 annuwi imports 

"International Monetary Fund, World Econonic Outlook, 
Washington, D.C., 1984, table 17. p. 187. 

'Wharton Econometric Forecasting Associates, Middle East 
Economic Outlook, April 1983, p. 111. 

"'This is not to 9'lggest a lock-step relationship between ex-
port earnings and the ability to import. Countries can finance 
trade deficits in a number of ways; nevertheless, for most coun-
tries export earnings are the principal source of ability to im-
port. We should note that Egypt and Kuwait are partial ex-
ceptions to this. Egypt's import growth will also depend 
substantially on the growth of development assistance. For 
Kuwait, investment income will be of roughly equal magnitude 
to oil revenues, and growth in investment income will support 
growth in its imports. 
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will be likely to grow 2 to 5 percent per year 
until 1990 and then stagnate or possibly de
cline thereafter. 

THE EFFECT OF OTHER
 
SCENARIOS ON TRADE
 

OTA also considered the possibility of vast
ly different scenarios of oil prices and revenuesand attempted to assess their impact on im
ports into the ispton scports into the Middle East. A disruption sce
nario, such as the closing of the Strait of Hor
muz or a revolution in Saudi Arabia, is a 
possibility. Since the world oil market is in a 
glut, and important non-Gulf producers, such 
as Nigeria, Mexico, and Libya, are standing 
by with excess capacity, such a disruption 
might have less of an impact on the price of 
oil than it would have had in earlier periods 

of market tightness. 
Nevertheless, disruption in the flow of oil 

from the Gulf could lead to a substantial in
crease in the price of oil, which would depend 
on the size of the actual loss of supply.1" This 
would reduce revenues of the disrupted coun
tries but increase revenues of other Middle 

Eastern exporters. 2 What the net effect would 
be would depend on the characteristics of the 
disruption and the impact on the oil price, but 
a disruption in the Persian Gulf could nega
tively affect oil exports from four of the coun
tries of major concern in this study-Iran,
Iraq, Kuwait, and Saudi Arabia. 3 

"A major oil industry executive sees the political situation 
in the Middle East as the one thing that could have a dramatic 
effect on the world oil market. New York Times, Sept. 12, 1983, 
p. D1. See also, Congressional Research Service, "Western Vul
nerability to a Disruption of Persian Gulf Oil Supplies: U.S. 
Interests and Options," Mar. 24, 1983; and U.S. Congress, Of
fice ofTechnology Assessment, StrategicResponses to an Ex
tended Oil Disruption,forthcoming, 1984. 

"We assume in the discussion that follows that both the short
and long-run price elasticities of demand are substantially less 
than one, so that an increase in price results in an increase in 
revenues and vice-versa. 

"A disruption scenario involving non-Middle East developing
country producers, notably Mexico, Nigeria, Indonesia, and 
Venezuela, can also be constructed, but the potential impact 
of a disruption of any single country among them on the world 
oil economy during the next decade is limited. IEA expects all 
such countries together to produce only about one-fifth of world 
oil supply in 1990, of which about one-third would be produced 
by Mexico. A full disruption of Mexican supply would have sig
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A scenario of a fall in revenues owing to a 
large fall in the price of oil is also possible, al-
though it is difficult to estimate how likely it 
is. This scenario would be based on the judg-
ment that the current price of $29 per barrel 
(1984 dollars), which is under market pressure 
at present, is not sustainable in the interme-
diate future, even with world economic recov-
ery.' 4 Such a judgment depends in turn on 
other judgments about a number of fundamen-
tal questions, such as whether OPEC really
has the power to effectively determine total 
world outputandtheinternationaloilprice 
and whether large new low-cost producers
might appear on the scene. 

If the $29 price should fall significantly, be-
cause OPEC loses power or for another rea-
son, oil revenues would fall substantially in the 
short run. If the inevitable leng-run increase 
in the real price of oil from that level should 
also be held off by large new low-cost produc-
tion being placed on the market at the lower 
price, the low price and revenues could persist
through the next decade and beyond. 

Neither of these widely divergent scenarios 
on the oil price would lead to total Middle 
Eastern oil revenues growing as rapidly in the
future as they did in the 1970's. In the disrup-
tion scenario certain Middle Eastern countries 
would stand to increase revenues, but others 
would stand to lose. In the low-price scenario,
all exporters would andlose, total MiddleEastern oil revenues would decline.'5 

Thus, one is left with a reasonably strong
conclusion, taking into account the unlikely
scenarios, that Middle Eastern oil revenues are 
unlikely to increase rapidly in the next decade. 
Such slower revenue growth is also likely to 

result in slowly growing Middle East imports

from the industrial countries. 


nificant impnct on world oil prices and would increase Middle
East oil export revenues, all else equal, but estimating this ina-
pact is beyond the scope of the present study.

'"Significant real oil price declines in 1984 are indicated in 
an article on the international oil market (New York Times, July
7, 1984, p. 36) and add plausibility to this scenario. 

"See footnote 12. 

One implication of a new foreign exchange
constraint on imports in capital-surplus coun
tries is that Middle Eastern policymakers will 
have to face explicitly the tradeoffs between 
imports of consumer goods, raw materials, and 
capital goods for the first time in a decade. If 
machinery and equipment imports increase at 
a higher rate than total imports, imports of 
consumer goods and raw materials would have 
to increase at lower rates or might decrease. 

The mechanisms for limiting imports in the 
face of limited oil revenues are basically two: 
a decline in the value of the currency, whichmakes imports more expensive and therefore
less demanded, or a foreign exchange alloca

tion scheme that politically andlor administra
tively determines who will be given the right 
to import. A marked reduction in imports of 
consumer goods, with or without large in
creases in their prices, would probably have 
unpleasant political ramifications that govern
ments may not be prepared to shoulder. The 
unexpected slowdown in foreign exchange
growth, therefore, brings a new and unpredict
able politics of distribution among competing 
uses and groups. 

THE IMPACT OF CHANGING
 
ECONOMIC STRUCTURE ON
 

TECHNOLOGY TRADE
 

The economic structure of the oil-exportingcountries of the Middle East appears to bechanging in several ways that will affect tech
nology imports. The emphasis on investment 
in infrastructure16 projects that has character
ized the economic development and technolo
gy transfer activities, particularly, of the cap
ital-surplus countries is starting to give way 
to a new phase in which more official empha
sis is being placed on the development of the 

"Infrastructure refers to the type of economic activity that 
directly or indirectly provides generalized inputs, usually services, for other enterprises. Physical infrastructure is conven
tionally defined to include transportation, communications, 
power, water, and gas services. Social infrastructure, a looser 
term, is usually used to refer to education, health, and the legal]
regulatory apparatus of the society. Once defined as infrastruc
ture, the service involved is usually measured in toto, whether 
or not it is provided to enterprises or to consumers directly. 



manufacturing sector. In this transition, tech-
nology transfer will be increasingly important. 

Continued Infrastructure o uenf t ue
Development 

It would be a mistake to conclude that in-
frastructure development will not continue; 
the contracting emphasis may shift, however, 
to smaller and more specialized firms, with 
local firms playing a greater role. 7 Each of the 
countries OTA has examined now has a large 
domestic construction industry. In Saudi Ara-
bia, for example, the construction industry 
(foreign and local firms participating) has been 
making a contribution to gross domestic prod-uct (GDP) more than four times the contribu-
tn ofD)th e anf uri heco-


"
tion of the manufacturing sector. L

Kuwait continues to place heavy emphasis 
on telecommunications development. In Alge
ria and Egypt, co isiderable force seems to 
have-developed behind continued airport ex
pansion. In Iran and Iraq, destroyed or post
poned infrastructure investmenl.s of all kinds 
may give rise to large new construction proj
ects after the war. All countries continue to 
invest heavily in social infrastructure sectors 
such as medical services and education. 

Considering the infrastructure projects al
ready completed or under way in the region, 
operations and maintenance requirements for 
existing projects will also be a growing source 
of demand for technology imports. Thus, for 
many different reasons, including domestic 
politics, infrastructure development will con-
tinue to be a stimulus for large imports of ma
chinery and technologies even if the manufac
turing sector begins to grow more rapidly in 
many Middle Eastern countries. 

"According to the Middle East Economic Digest, the share 
of contracts awarded to local and other Middle East firms rose 
to a high of 22.9 percent of the total across all sectors in 1982 
before declining to 15.6 percent in 1983. See ContractsA warded, 
Second Half, 1983, p. 15. In March 1983, Saudi Arabia issued 
a royal decree requiring that foreign construction companies 
subcontract 30 percent of their work to Saudi firms. 

,"Wharton Econometric Forecasting Associates, Middle Erjst 
Economic Outlook, April 1983. The "manufacturing" sector in
cludes a small nonpetroleum mining component. 
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The Expanding Manufacturing Sector 
The expanding Middle East manufacturing 

sector will be a second important source of de
mand for technology imports in the next 15 
years. All countries except Kuwait currently 

place substantial emphasis on official plans for 
the development of their manufacturing sec
tors, but they start from different positions. 

In Saudi Arabia and the other capital-sur
plus countries of the Gulf the desired devel
opment of the manufacturing sector must ex
pand from a small base. In Egypt, which 
already has a sizable, diversified, but ineffi
cient, manufacturing sector dominated bypublic enterprises, the government seeks to ra
tionalize and reinvigorate it. In Algeria, Iraq, 
and Iran, all of which have smaller, but also 
inefficient, manufacturing sectors, the empha

, i 

Photo credit: Middle East Economic Digest 

Mercedes plant in Saudi Arabia 
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sis (post-Iraq-Iran War) will probably be on 
both renovation and expansion. 

Despite the desires of planners, there is sub-
stantial uncertainty about how large machin-
cry and t chnical services imports will be for 
Middle East manufacturing. The existing
small manufacturing sectors of Saudi Arabia 
and Kuwait will probably maintain their cur-
rent modest momentum of growth. (Real man-
ufacturing output was growing at about 6 per-
cent per annum in both countries in the early
1980's.'9 ) But imports of technology to sup-
port continued growth at this rate would not 
result in a surge of technology trade in the 
next decade comparable to what infri, tructure 
development produced in the last. Manufac-
turing growth would have to be much faster 
to boost the demand for technology imports
in the manufacturing sector into a large frac-
tion of the total. 

Looking at the case of Saudi Arabia-by far 
the major U.S. trading partner in the region-
a number of considerations are involved in 
whether Saudi Arabia will develop a manufac-
turing sector rapidly enough to generate a sig-
nificant demand for equipment and technical 
service imports in the next decade. 

The first consideration is technology absorp-
tion. Obstacles to absorption, discussed in 
chapters 2 through 10, are particularly perti-
nent to the development of the Saudi manu-
facturing sector. Manufacturing firms gener-
ally require greater adaptive technological
capability than infr'astructure enterprises do,
and they also require marketing skills neces-
sary to appeal to customers who usually have 
alternatives to any given company's manufac-
turing output. In relatively open economies,
firms engaging in import substitution must 
be able to face competition from abroad. One 
critical area of uncertainty is whether techni-
cal and entrepreneurial skills will be adequate 
to meet these challenges. 

A second consideration affecting how rap-
idly the Saudi manufacturing sector will grow 

"Wharton Econometric Forecasting Associates, op. cit.,
tables 5.3 and 6.2. 

is whether other competing demands for for
eign exchange will give way to demands from 
this new sector to finance technology and raw 
material imports. Perhaps the greatest un
known would be whether a primarily private 
nonoil manufacturing sector could compete 
successfully for scarce foreign exchange with 
government-led social and physical infrastruc
ture projects. 

Third, in an era of greater foreign exchange
scarcity, the riyal exchange rate is likely to de
cine, and this would have a number of effects. 
The most powerful, perhaps, would be an in
creased incentive to manufacture import sub
stitutes, since competing foreign goods would 
now be more expensive. To be sure, so would 
the imported inputs of the new manufacturing
enterprises, but since the government current
ly subsidizes the local inputs of Saudi manu
facturing enterprises-for instance, through 
subsidized credit and energy prices-a de
crease in the exchange rate would undoubtedly 
still constitute a powerful incentive to ex
pansion. 

Fourth, import-substituting enterprises 
may be able to convince the go-ernment to 
protect them with tariffs and other trade bar
riers. Such measures might lure erstwhile for
eign exporters to Saudi Arabia to se, up 1')cal 
manufacturing enterprises. The relatively
small Saudi domestic market for many cGm
modities, however, would still limit invest
ment opportunities. 

Despite all the uncertainties, however, the 
Saudi manufacturing sector is likely to gen
erate a growing, if initially moderate, demand 
for technology transfer and trade. By the end 
of the next decade, even a moderately fast
growing manufacturing sector (say, 7 percent 
per annum) would double its current size and 
probably its imports.

Many of these observations apply in some
what different form to other Middle Eastern 
countries. In Egypt, a relatively large and di
versified manufacturing sector has been generating significant technology trade. The ques
tion about Egypt's manufacturing sector iswhether recent changes in economic policy will 



allow it to continue to expand. Conidering 
that Egypt's industry is primarily in the pub-
lic sector and that foreign investors have yet 
to enter the "open door" in any numbers, the 
chances of continued rapid expansion of the 
manufacturing sector in the future would not 
seem bright. It cannot be ruled out, however, 
Despite long-standing conditions of bureaucra-
tic inefficiency, Egypt's manufacturing sector 
has been expanding relatively vigorously by 
world standards (10 percent per annum in real 
terms in the last few years). 0 

Algeria, Iraq, and Iran have significant but 
not highly developed manufacturing sectors, 
which, however, are well behind Egypt's in 
size and diversification. They are likely to gen-
erate faJi-ly rapidly growing technology im-
ports in the next decade, if the war between 
Iran and Iraq is concluded, since manufactur-
ing is being emphasized in current economic 
planning. 

"'Wharton Econometric Forecasting Associates, op. cit. 
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It should be emphasized that even if the 
manufacturing sector does not develop as rap
idly as it might, the Middle East will continue 
to constitute a large market for technology 
trade, as continuing investment is made in 
physical and social infrastructure and in other 
service sectors. A burgeoning demand for 
manufacturing technology is likely to be sat
isfied at the expense of infrastructure rather 
than at the expense of military or consumer 
imports, in the context of the relative foreign 
exchange scarcity that we have forecast, in 
light of the political sensitivity of military and 
consumer imports. In the converse situation
low growth in manufacturing-imports for in
frastructure investment will be likely to take 
up a good deal of the slack, and the Middle 
East will remain an important market for 
Western technology. While the substitufabil
ity between manufacturing and infrastructure 
demand 'or imported technology will tend to 
maintain the volume of technology imports, 

the composition will vary depending on the rel
ative importance of manufacturing. 

PROSPECTS FOR SUPPLIER SHARES
 

SHARE TRENDS 

With the excetion of a noticeable improve-
ment in the Japanso share and a distinct fall 
in the French share, most supplier country ex-
port shares to the Middle East were relatively 
stable during the past decade. In the context 
of rapid economic expansion and political tur-
bulence, this was somewhat surprising. Al-
though there was some fluctuation, the shares 
of four of the six supplier countries were ap-
proximately the same in 1982 as they were in 
1970 (see ch. 4, tables 26 to 31). With two
thirds of the U.S. share concentrated in Saudi 
Arabia and Egypt, however, there can be lit-
tle confidence in mechanically projecting a 
constant U.S. share based on this trend. 

Neither does it appear likely that the trends 
identified in the French and Japanese shares 
can confidently be projected into the future. 

The French share in Algerian exports has 

reached the point where it is unlikely to drop 
as rapidly as in the past, or even drop at all. 
The worldwide share of Japanese exports in 
less developed countries (LDCs), which has 
generally been increasing for two decades, 
might now level off as the newly industrializ
ing countries become more competitive in 
manufactured goods with standardized tech
nologies.2 Thus, continued rapid increase in 
the export share of Japan over the long run 
is probably not to be expected, although it is 
by no means improbable. 

In order to establish the range of possible 
variation in U.S. export shares to the Middle 
East market, OTA has organized the discus
sion around two scenarios. Based on an exam

"See Raymond F. Mikesell and Mark G. Farah, U.S. Export 
Competitivenessin Third World Markets (Washington, D.C.: 
Georgetown University, 1980), See table 1.1, p. 7, for share data 
for Japanese exports to LDCs. 
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ination of past trends, quantitative high and 
low export scenarios are constructed. Under-
lying these are assumptions about the effect 
of politics (and other factors) on patterns of
technology trade. 

On the one hand, prospects for expansion of 
supplier shares are limited by the desire of 
Middle Eastern nations to diversify suppliers
for economic as well as political reasons. As 
discussed in chapter 6, for example, Algeria
consciously sought to reduce dependence on
France during the past decade. While the up-
per bound to supplier shares in a particular
Middle Eastern country market is difficult to 
quantify, the existence of such an implied up-
per bound even when political relations be-
tween supplier and recipient are strong leads 
to the conclusion that it is highly unlikely that
the United States will expand its position very
much in either Saudi Arabia or Egypt. 

On the other hand, if political relations be-
tween supplier and recipient are severely
strained, the supplier is unlikely to win or
maintain an overwhelming share of the mar-

ket. The sharp decline in trade between the 

United States and revolutionary Iran illus-

trates the negative effects of political disputes 

on trade. Persisting political hostility

between supplier and recipient, it is hypothe-

sized, will eventually preclude a large supplier

share. However, the record of the past decade

indicates that this assumption must not be in-

terpreted too rigidly. The United States and 

Libya were major trading partners until the 

early 1980's. In addition, countries such as 

Iraq which have not always supported U.S. po-

litical and diplomatic positions have preferred

Western, and in some instances U.S., technol-
ogy.eventsovert political hostilicy between recipient and 

supplier can be expected to limit the supplier's

sharesr 


HIGH U.S.EXPORT 


SHARE SCENARIO 
The U.S. market share in exports to the Mid-

die East is strongly dependent on high inul-
vidual shares for Saudi Arabia and Egypt. In 

both of these countries, the United States has 
a higher market share than Japan and West 
Germany, the two principal competitors of the 
United States in the region. In contrast to the 
United States, neither Japan nor West Ger
many has taken a strong political position in 
the region nor attempted to couple foreign pol
icy with trade policy.

It is possible to quantify an illustrative high
share scenario for the United States based on 
an assumption that the United States share 
equals the 1982 share of Japan, West Ger
many, or the United States-whic'iever was 
highest-in each Middle Eastern country.
Thus, the United States keeps its (high)shares 
of the Saudi Arabian and Egyptian markets;
takes on the German share in the Iran, Iraq,
Libyan, and Algerian markets; and assumes
the Japanese share in Kuwait and the Gulf
kingdoms. (See table 32 for the 1982 country 
share data.) 

Applying these assumptions to 1982 ex
ports, the United States' overall Middle East
ern share would have been 32 percent of the
total exports of the six major industrial coun
tries rather than 22 percent.2 This would ap
pear to set an upper bound to what the U.S. 
share might become in the next decade under 
greatly improved performance in all countries 
where the United States did not have the larg
er share. In 1982 this superior performance
would have increased U.S. exports by $7 bil
lion over the $19.8 billion actually realized, and 
U.S. exports to the Middle East would have 
increased from 16 to 22 percent of exports to
 
all LDCs.
 

The question is whether there is a set ofthat might make the high market sharescenario come true. First and most important,

the United States would have to maintain its

preeminent share in Saudi Arabia and Egypt. 

"Note that these supplier share percentages (and most others 
cited in this chapter) are based on calculations including only 
the six major Western suppliers, and do not include total in
dustrial country exports. To be specific, the 22 percent U.S. 
share was derived from the data in table 26 as follows: the U.S.share of total industrial country exports to the Middle East17.9 percent-is 22.2 percent of the 80.5 percent total for the 
six major industrial countries. 



This, however, is somewhat unlikely. One rea-
son for the U.S. preeminence in Saudi Arabia 
was the existence in the late 1970's and early 
1980's of the "mega" construction projects, 
where the United States had a comparative ad-
vantage in techrical and managerial services, 
In an era of foreign exchange limitation (by 
Saudi standards) and growing buyer sophis-
tication, the proportion of smaller unbundled 
construction projects will probably increase 
and will probably result in a smaller share for 
U.S. contractors. 

Furthermore, if it follows the general pat-

tern in the Middle East, Saudi Arabib will le 

sen its dependence on a single supplier. In 
Egyit, a policy that explicitly links aid poli-
cy to coma iercial policy could theoretically re-
sult in an exranded U.S. market qbare, esDe-
cially of machinery and equipme. nports 
(see table 100 in ch. 12). However, this seems 
unlikely in view of Egypt's steps toward rap-
prochement with the other Arab countries and 
concerns about dependence on the United 
States. 


The high shares of Japan and West Ger-
many in certain countries probably result inshare. 
part from their ability to stay aloof from Mid
dXla Eastern politics. However, it seems unlike-
ly that the United States could similarly dis-
engage itself from Middle Eastern politics 
without suffering considerable political costs, 
even if it desired to do so for commercial poli- 
-y reasons. Therefore, it is unrealistic to ex-
pect that the United States might obtain the
"nonpolitical" maximum share in all countries. 

If foreign economic policy were given more 
emphasis, however, it might be possible to in-
crease the U.S. share slightly. Even if foreign 
policy disengagement is not vigorously pur-
sued as an across-the-board policy, policymak-
ers might decide to decouple trade from for-
eign policy in a few specific cases. For 
example, if a conscious decision were made to 
do so because of changed political or other cir-
cumstances, nations such as Iran, Iraq, Syria, 
and Libya, which have not ben closely allied 
with U.S. diplomatic positions, could become 
stronger trading partners. 
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Since it is not clear how much effect controls 
and antiboycott/corrupt practices policies 
have had on the U.S. market share independ
ently of broader foreign policy, the magnitude 
of ant- decoupling effect is uncertain. OTA's 
judgment, based on subjective evidence, is 
that decoupling would have a small but sig
nificantly favorable effect on U.S. market 
share. Likewise, expanded efforts to represent 
U.S. business in the Middle East, including 
high-level support, as well as improvements 
in the foreign commercial service, might im
prove U.S. export performance by a small
amount. 
am-

An end to the Arab-lsrael conflict would ex
tricate the United States from the unhappy 
situation of trying to be friends with those at 
odds with one another. The effect on exports 
is hard to determine, however. Where exports 
from the United States have been reduced be
cause of the conflict, the United States would 
gain; where a strong political position has re
sulted in a high export share and where this 
strong position would dissipate with Arab-Is
raeli peace, the United States might lose its
share. On balance, there would probably be op-

The U.S. market share would also tend to 
increase if international trade agreements re
duced "unfair" export competition by other 
countries. For instance, if the new interest-rate 
provisions of the Organization for Economic 
Cooperation and Development (OECD) ar
rangement on officially supported export cred
its lead to less subsidization of exports by 
other suppliers, as they appear to be doing,"3 

all three of the major suppliers may benefit,
since neither West Germany nor Japan use 
large amounts of subsidized export credit. 
Regarding Egypt and Algeria, all suppliers 
have used aid and mixed credits in connection 
with exports, so it is not clear what impact a 
possibly emerging international agreement on 
mixed credits would have on the U.S. share 
of Middle East trade. 

2The Export-Import Bank stated in its 1983 Annual Report 
that the new provisions "will phase out most remaining export 
credit subsidies by July 1986," p. 4. 
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All in all, the improved international trade 
rules that might be obtained would probably
have only a minor effect on market sh-re in 
the Middle East, because it seems unlikely
that they could be tightened enough to fully
hamstring those supplier governments intent 
on helping their exporters-and because the
aid/trade connection will always exist. 

Currency realignment would probably be rel-
atively powerful over a period of time in chang-
ing the U.S. export share in the Middle East.If those who think that the dollar is substan-
tially but temporarily overvalued compared to
the yen and the mark are correct, U.S. exports
in he Middle East and elsewhere could receive 
a significant price-effect stimulus in the future. 

In the Lst analysis, basic changes in the 
comparative advantage of U.S. exports2 4 and
in the economic growth rate of the United 
States will probably be the most important
economic factors determining the U.S. export
share in the Middle East-as they will be in
worldwide trade. Long-run changes in compar-
ative advantage in the international economy 
are virtually impossible to predict, however,
The leading industrial economies may become 
more similar, or the United States may keep
its comparative advantage in exports that de-
pend heavily on research and development and 
highly skilled professionals, 

To sum up, the factors that could raise the 
U.S. export share, which are specific to the 
Middle East, appear to be either not very
likely or not very powerful. Those which could
raise the long-run worldwide U.S. export
share, including its share of exports to the 
Middle East, exceptionally fast U.S. economic 
growth throughout the period or shifts in com-
parative advantage, are together unlikely to
raise the U.S. share more than a few percent-
age points except possibly in the very long 
run. The fundamental change in the relation 
of the United States to tie international econ-
omy that would have to occur for the UnitedStates to have a materially larger export share
worldwide because of these two long-run fac-

"See ch. 2 for a brief discussion of this concept, 

tors is probably not likely to occur, and it is
certainly not predictable with any confidence. 
This leaves currency realignment as the fac
tor most likely to give a material upward
boost-on the order of a few percentage
points-to the U.S. export share in the Mid
dle East and elsewhere.25 Taking all these fac
tors together, it does not appear likely that 
there will be a large increase in U.S. market 
share in the Middle East. 

LOW U.S. EXPORT SHARE
 
SCENARIO
 

On a more pessimistic note, a low-export
share scenario can be quantified on the arbi
trary assumption that U.S. firms receive the 
lowest shares of the three major Western ex
porters. Under this assumption the United 
States would keep its 1982 share of exports
to Iraq, Iran, Syria, and the Yemens; it would
take Ja-pan's share of Egypt, Algeria, Libya,
Jordan, and Lebanon; and West Germany's
share of Saudi Arabia, Kuwait, and the Gulf
kingdoms. For 1982, the resulting U.S. Mid
die Eastern export share would have been only
10.8 percent of the six major industrial coun
try total, rather than the 22 percent it actually 
was. This less satisfactory performance would 
have decreased U.S. exports Lbv $9 billion, and 
exports to the Middle East as a share of ex
ports to all LDCs, all else remaining the same,
would have decreased from 16 to 8 percent. 

In fact, such a precipitous fall in market 
share could result simply from reducing the
U.S. share of exports to Saudi Arabia and 
Egypt to the levels of the other two major
competitors. To demonstrate how dependent
the overall U.S. share is on its high shares of 
exports to its major Middle Eastern trading
partners, the following possibility is consid
ered: if the United States had the West Ger
man share of exports to Saudi Arabia and the 
Japanese share of exports to Egypt, and main

"As an indication of how much difference a decrease in the 
value of the dollar could make, if the long-run price elasticityof the U.S. six industrial country export share was in the rangeof 0.5 to 1.0 (moderate sensitivity), the increased export share 
that would be induced by a 10 percent drop in the value of thedollar would be 1 to 2 percent. 

http:elsewhere.25


tained its export share at the actual share level 
it had in 1982 for the other 13 countries, its 
regional share would have been only 12.4 per-
cent of the total for the six major industrial 
countries in 1982, which is comparable to its 
share under the low export share scenario, and 
far lower than its actual share of 22 percent. 

Since such a high fraction of U.S. exports 
to the Middle East goes to Saudi Arabia, any 
factors that would lower either Saudi Arabia's 
total imports more than those of other coun-
tries in the region or would lower the U.S. 
share of Saudi imports would be likely to re-
duce the U.S. regional share. Slower growing 
Middle East oil revenues in the 1980's and 
1990's, and hence slower growing exports to 
the region, are, in fact, likely to affect Saudi 

Arabia disproportionately in absolute magni-
tude, since its import growth was so rapid in 
the 1970's. If exports to Saudi Arabia become 
a smaller fraction of total exports to the Mid-
dle East, all else equal, a smaller U.S. share 
will result. 

It is not unlikely, furthermore, that the U.S. 
share of the Saudi market will decline, for a 
number of reasons. With the passing of the
"mega" project era, an a,'ea of particular U.S. 
comparative advantage may also have passed. 
If it wasn't comparative advantage but poli-
ti.:s or established position in the Saudi mar-
ket that resulted in a U.S. export share 36 
percent higher than Japan's in 1982, any dis-
sipation in these latter factors would also be 
likely to result in a , gression of the U.S. mar-
ket share toward those of its major competi-
tors. An active policy by the Saudi Arabian 
Government to reduce its dependence on any 
one supplier could have the same effect. 

Diversification could result from either dis-
satisfaction with U.S. policy in the region, or 
the desire to improve bargaining position by 
increasing competition among potential sup-
pliers. Saudi use of trade as a weapon against 
the United States, during a period of rough 
bilateral relations, could be even more damag-
ing to the U.S. share. On the U.S. side, a 
widening of national security controls to limit 
the export of technologies having both civil-
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ian and military uses would tend to reduce the 
U.S. share. 

Finally, regime change or political instabil
ity would raise the possibility of a full break 
in relations similar to the break with Iran (and 
for the same reasons), which in the latter case 
resulted in a current U.S. market share one

tenth that of its share of the Saudi Arabian 
market. 

Considering all these possibilities, together 
with the competition from other firms for Sau
di Arabian sales, OTA judges it to be more 
likely than rot that the United States will
have a smaller share of a Saudi market, which 
would resmlt in a significant decline in the U.S. 
share of Middle Eastern exports. 

Likewise, analysis of the Egyptian market 
leads to similar conclusions, although the 
United States is in a stronger position to 
influence events therm through its economic 
assistance policy. A decline in the U.S. export 
share to Egypt, thougL, would have less of an 
effect on the overall U.S. oxport share, since 
Egypt is a smal!e.r inwaket. 

An end to the Iran-Iraq War would probab
ly increase the Middle Eastern market, but it 
is not clear that U.S. firms would necessarily 
benefit disproportionately from this trade op
portunity. Dramatic political as well as eco
nomic changes would have to occur in order 
to expa.d U.S. export shares to the two coun
tries-3 percent of exports to Iran and 7 per
cent of exports to Iraq from the. six major in
dustrial countries in 1982-sufficiently to soon 
bring them up to the 1982 regional figure of 
22 percent. Furthermore, if U.S. exports re
mained a relatively small share of expanded 
Iranian and Iraqi markets, the U.S. regional
market share would drop. In any case, it is dif
ficult to anticipate events in these countries, 
and trade data are distorted by sales of U.S. 
products through third countries. 6 

"Direct and indirect U.S. trade with Iran might have been 

two to three times higher than the direct trade recorded in 1982, 
if indirect transactions of U.S. productR through agents or other 
intermediaries had been reflected as U.S. sales. Kenneth N. Gil
pin, "Iran-U.S. Trade Up From 1980 Plunge," New York Times, 
Dec. 26. 1983, p. Dl. 
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A sharp increase in unfair export coinpeti-
tion from the other leading industrial countries 
might result in a decrease in the U.S. export
share if U.S. policies were not changed to pro-
vide matching subsidies. Other important fac-
tors that could possibly reduce the U.S. share
of exports to the Middle East are the funda-
mental ones that would affect the level of U.S. 
exports everywhere; for instance, low relative 
economic growth in the United States or dis-
advantageous shifts in comparative advan-
tage that could result in perhaps lengthy ad-
justment periods. 

Thus, there appears to be a set of plausible 
factors that could easily result in a significant 

decrease in the U.S. export share in the Mid
dle East. These principally involve the poten
tial for a fall in the U.S. position in Saudi 
Arabia and Egypt and the possibility of a con
tinuing low U.S. share in post-war Iran and 
Iraq, which together could occupy a larger
fraction of the region's imports. Other factors 
mentioned could also lead to a diminished U.S. 
share of exports. On a more optimistic note,
only a decline in the value of the dollar h1olds
clear promise for increasing the U.S. export
share. OTA judges the low U.S. export scenar
io, therefore, to be more plausib?,i overall than 
the high export scenario given the events 
underlying both. 

CONCLUS-UON: PROSPECTS FOR THE 1990's
 
Because a significant decline in U.S. mar-

ket share seems considerably more likely than 
an increase, and because maintenance of the 
current share depends primarily on mainte-
nance of the U.S. export share with Saudi Ara-bia, where it may be difficult for U.S. exporters 
to maintain their 35 percent 1982 share of ex-
ports from the six top exporters, we come to 
the overall conclusion that the U.S. export
share in the Middle East vis-'a-vis the other 
major industrial countries will probably de,
cline in the 1980's. A not completely, improb-
able low-share scenario could see the U.S. por-
tion drop by half. Instead of securing 22 
percent of the exports from the top six indus-
trial countries exporting to the Middle East(18 percent of total indu strial country exports)the U.S. sharen t very well drop signifi-
cantly. 

We also conclude that after a resurgence in 
1984 and 1985, total industrial country ex-
ports to the Middle East -willgrow much more 
slowly in the 198u"-2000 period than in the last 
decade because o- very far-reaching changes
in the oil economy. It seems plausible that 
over this 15-year period, exports to the Mid-
dle East will grow no faster than oil exports
from the region. In the 1985-90 period this 
would mean a growth of imports of 2 to 5 per-

cent per annum, if we use the range defined 
by our low and high revenue scenarios, fol
lowed by stagnating demand for imports in 
the 1990-2000 period. 

There are important implications of this pessimistic trade outlook for the likely nature of 
fut te r theolo tn Mde at 
auture technology transfer to the Middle East 
and the role of U.S. firms and organizations
in it. Technology transfers may increasingly
take the form of the provision by Western 
firms of more specialized technical services in 
smnler contracts (more often with local joint
venture firms). As a result of slowly growing 
revenues and because of past experience, Mid
dle Eastern buyers may become more selective in their purchases of foreign technoiogy,and local government intervention may help
them to negotiate favorabl. terms. The emphasis that Middle Eastern countries have 
placed on diversification of suppliers, for po
litical as well as economic reasons, can be ex
pected to persist. To the extent that financ
ing terms are also important considerations 
for buyers, mixed credits and other extraor
dinary supports for exports may be utilized 
more extensively by suppliers, despite the fact
that the subsidy element has been greatly re
duced in standard official export credits. These 
various trends suggest that technology trans



fers will involve more two-way interaction, in 
which suppliers are required to tailor transfers 
to the specific needs of Middle Eastern buyers.

While none of these trends identified above 
Whomilesnonisef hemtrs i ete aboe 

promises by itself to materially alter the vol-
ume of trade, they do point to changes in its 
nature and in the mechanisms for technology 
t,:'ansfer. OTA's analysis in this chapter idi-
cates that U.S. firms and organizations will 
probably not be able to substantially expand 
their positions in this changing Middle East 
market context, and that they will be chal-
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lenged to maintain their shares. While there 
is no question that the United States will re 
main an important supplier country, the issue 
i hte h paetcmaaieavnis whether the apparent comparative advan
tage that U.S. firms had in large-scale techni
cal service exports during the past decade can 
be converted into a continuing advantage in 
smaller and more specialized exports of tech
nical know-how, training and management 
that will contribute to a growth of indigenous 
technological capability in the region. 
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CHAPTER 15 

Options for U.S. Policies Affecting
 
Technology Transfer
 

The United States has no coherent policy 
governing civilian technology transfers to the 
Middle East, desoite the fact that Congress 
has considered a number of proposals to estab-
lish one.' In the future, the Islamic Middle 
East will remain an important market for ci-
vilian technology trade, even if oil revenues 
grow more slowly than they did in the 1970's. 
The question is whether the United States can 
or should attempt more consistently to affect 
technology transfers to the region. The pur-
pose of this chapter is to identify, in light of 
OTA's restarch, options available to policy-
makers in the next decade. 

Although U.S. policies have not been sys-
tematically formulated to influence technology 
trade, many nevertheless do affect technology 
transfer. As analyzed in chapter 13, three ma-
jor objectives of such policies have been com-
rnercial promotion, assisting countries in their 
development efforts, and limiting certain 
types of technology exports for military and 
political reasons. In recent years, these various 
objectives have all been pursued in an ad hoc 
fashion. The result has been an inconsistent 

Sfe lH C ieS cntransfer.1See, for example, House Committee on Science and Astro-

nautics, Subcommitt-.e on International Cooperation in Science 

and Space, InternatioialScience and Technology TransferAct 

of 1974, hearings, May 21-23, 1974. 

set of policies affecting technology trade and 
transfer and an expansion of controls on ex
ports. The dilemma for policymakers is that 
by pursuing one objective it becomes less pos
sible to maximize others. Nevertheless, the 
absence of a strong consensus on priorities has 
resulted in this ad hoc approach. 

Because U.S. technology trade with the 
Middle East has been strongly influenced by 
politics in recent years, it is unlikely that piece
meal changes taken with the goal of enhanc
ing any one of the three major policy objec
tives would hiave strong effects on overall 
patterns of technology trade and transfer. 

Only a more consistent foreign policy perspec
tive, which would drive policies affecting trade 
and transfer, would be likely to affect signifi
cantly the overall direction and nature of tech
nology trade. This chapter outlines three pol
icy perspectives that could be promoted in 
order to achieve the more ambitious goal of 
strongly affecting patterns of technology 
trade and transfer. These include: 1)selective 
use of technology to promote political inter
ests; 2) decoupling technology trade from pol
itics; and 3) promoting civilian technology 

OTA's analysis leads to the conclusion that it would be difficult to establish a 

consistent technology trade policy without a 
consensus on overall foreign policy goals. 

POLICY TRADEOFFS 

Congress has an interest in ensuring that to military and foreign policy goals. While 
economic assistance programs involving tech- each of these objectives has its virtues in the 
nology transfer are effective, that U.S. firms abstract, the dilemma has been that steps re
are free to compete on equal terms for sales quired to strengthen one require tradeoffs with 
in developing country markets, and that civil- others. In the discussion that follows, major 
ian technology transfers do not run counter tradeoffs are reviewed. 

581 
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CONTROLS V. COMMERCEDuring the past decade, controls on civilian 

technology exports lave been expanded in or-der to achieve a va iety of military and politi-cal goals. The institution of controls on ex-ports of advanced civilian technologies
generally implies a tradeoff with commercialinterests. The essential debate is therefore be-tween those who favor restricting exports formilitary or political reasons and those whopoint to the chilling effects on trade. The useof controls heightens the political dimensionof technology trade, particularly when individ-ual nations are singled out %r special treat-ment in the absence of an international crisis 
that would obviousAy justify such measures, 

Controls of all types are susceptible to crit-
icism on two grounds: disproportionate commercial sacrifice and ineffectiveness in achiev-ing political goals. On otherthe hand,proponents of controls view the effort toachieve national security and foreign policyaims as worth the commercial sacrifice. In some instances, where it would be inappropri-
ate for the United States to use military forceto achieve political objectives, proponents ofcontrols argue that trade is a 11aluable lever,
and sometimes the only arenE -. vhich action 
can safely be taken. In their vie ,,, 2ven if controls are not completely effective in achievingdesired results, they make the position of theUnited States clear. On the other hand, oppo-nents of controls point to what they see as the 

nents offcntrolsnt trestrictiv U.S. ex
ohat e rthlimited effect that restrictive U.S. export pol-icies may exert in the absence of coordination 


with other Western supplier governm ents. B e-

cause a num ber of suppliers can generally pro-
vide comparable advanced civilian technolo-
gies, the United States is not in a positionunilaterally !.o control access. OTA's researchindicates that West European nations and Ja-
pan are not willing to institute controls on civilian technology trade with the region.2 How-

2Japanese and West European perspectives on export con-
trols on trade with the Soviet bloc Pre analyzed in Technologyand East-West Trade (Washington, D.C.: U.S. Congress, Of-fice of Technology Assessment, OTA-ISC-101, November 1979)and Technology and East-West Trade:An Update (Washing-ton, D.C.: U.S. Congress, Office of Technology Assessment,
OTA-ISC-2O9, May 1983). 

ever, proponents of controls would argue thatthe United States should not allow other na
tions, even allies, to dictate its policies.

As discussed in chapter 13, U.S. policymak
ers have introduced controls of various typesaffecting technology transfer to the Middle
East. Some of these controls apply only totrade with Middle Eastern countries, whileothers apply more generally to exports worldwide. The United States has used controls ontrade more often than any other nation, andthese controls have been deployed more frequently with each passing decade.' The expansion of controls on trade with various Middle
Eastern nations has been particularly notice
able in recent years. 
National Security Controls 

National security controls, which restrictmilitarily significant exports to Soviet blocnations, affect Middle East nations (exceptLibya') as they do all nations not included inthe Soviet bloc. Few question the need for national security controls or those covering military exports, but debates continue concerning the definition of "military significance"
and concerning the treatment of non-Commu
nist nations. 

Congress has considered a number of proposals to extend controls governing dual-use
items i.e., products with both military and civilan ,uses) such as large-scale computers, cer
tain kinds of materials testing equipment, and
items used for the production of special nuclear materials. These hgh-technology, dualsei tem sar e hgh c l o n dua
useite re Lit (y incdedaon the
 

modity Control List (which incorporates the
 
Nuclear Referral Lit), and official approval
s required for export. While controlling theexport of items that have a direct or sole mil

'Gary Clyde Hufbauer and Jeffrey Schott, Economic Sanc
tions in Support of Foreign Policy Goals (Washington, D.C.:Institute for International Economics, 1983), p. 8.
 

'Effective Mar. 12, 
 1982, controls wezn. expanded on tradewith Libya beyond those included under antiterrorist controls.Libya was placed in Commodity Group S. See U.S. Departmentof Commerce, International Trade Adminstration, Export AdministrationAnnual ReportFY 1982 (Washington, D.C.: U.S.Government Printing Office, 1983), p. 31. 
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itary use poses no serious controversy, there 
is much disagreement about inclusion of dual-
use items. Experts disagree about how impor-
tant such dual-use items are to military devel-
opment and whether denial will seriously dis-
advantage the Soviet Union. One proposal 
under consideration in Congress would prohib-
it the sale of dual-use items to any nation not 
a signatory to the Nonproliferation Treaty 
(NPT). Only a small percentage of dual-use 
license applications (about 6 percent) have 
been granted for exports to Islamic countries 
in the Middle East.' It is unlikely that institu-
tion of such restrictions on dual-use items 
would result in denial of access to recipients, 
since in most instances other supplier nations 
are in a position to sell them, but the institu-
tion of such controls could be expected to re-
duce U.S. exports to some Middle Eastern 
countries. 

Some wish to .xtend national security con-
trols to non-Communist nations because U.S. 
technology can flow through third countries 
to the Soviet Union. Proposals to strengthen 
the controls on transfer of many items to all 
nations worldwide acknowledge the potential 
threat to the United States of technology dif-
fusion through third countries. However, such 
proposals would require a considerable expan-
sion of government efforts, and the burden of 
more stringent controls on licensing would fall 
heavily on multinational corporations. It 
should be noted, however, that there is strong 
support for the national security controls cur
rently operating. For example, there has been 
little debate about whether they are appropri-
ate in discussions of renewal of the Export 
Administration Act; disagreement has arisen 
primarily about how such controls could be 
perfected or extended. 

'Among the nations in the ruigion, the largest percentages of 

licenses for export of dual-use items in recent years have been 

granted for exports to Israel, a nation not a signatory to the 
NPT. Saudi Arabia, also a nonsignatory, has made significant 
purchases, as well. See General Accounting Office, Controlling 
Exports of Dual-Use, Nuclear-Related Equipment, Sept. 29, 
1983, p. 8. 

Nonproliferation Controls 
With respect to nonproliferation controls, 

the United States is not a major supplier of 
nuclear equipment to Islamic countries in the 
Middle East. Proposals to extend controls to 
dual-use items, as discussed above, could spe
cifically affect dual-use exports to those na
tions not signatories to the NPT, such as Al
geria, Israel, and Saudi Arabia. In addition, 
decisions concerning supply of spare parts and 
nuclear technologies to nations, such as India, 
(which in the years ahead may become new 
suppliers to Middle East countries) may also 
be relevant over the long term. Debates con
tinue between those who argue that the United 
States must carry on a dialog with such na
tions (and supply nonsensitive equipment to 
them) and opponents who question the wis
dom of providing any type of assistance to na
tions that have not accepted full-scope safe

guards and may become new suppliers of 
nuclear technology in the years ahead. 

Chapter 9 identified specific measures that 
could strengthen incentives for reducing the 
spread of nuclear weapons in the Middle East. 
Most of these measures would depend on coop
eration with other supplier nations. These in
clude agreements among suppliers to limit ex
ports of highly enriched uranium and 
laboratory-scale sensitive facilities, and 
strengthening of safeguards, including meas
ures such as improved remote-sensing moni
toring devices. 

In addition, the United States could unilat
erally adopt some measures that could affect 
nuclear weapons proliferation in the region. 
The major controversy is between those who 
oppose any type of nuclear cooperation with 
nations in the region, and those who argue 
that the United States can best influence re
cipient countries by assisting them in peacefulnuclear programs. Those in the first group fa

vor hindering by any means available the 
growth of nuclear knowledge and infrastruc
ture, even when the relationship to a weapons 

program is indirect or remote. They therefore 
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support the use of strong measures, including
prohibitions against Export-Import Bank fi-
nancing of nuclear exports, restrictions onforeign students studying in the United 
States, and withdrawal of support for organi-zations such theas International Atomic 
Energy Agency over issues of political prin-ciple, such as the refusal to accept Israel's
credentials. In contrast, those who favor pro-
viding assistance see it as a powerful way toachieve nonproliferation goals. The bilateral 
nuclear cooperation treaty with Egypt is, intheir view, a major accomplishment in that
strict nonproliferation provisions are includedin exchange for assistance from the United 
States. 

OTA's research suggests the merit of an ap-proach based theon assumption that the
United States must deal realistically with thefact that. many developing nations see com-
mercial nuclear power as an important part oftheir development plans. Both proponents and 
opponents of expanded restrictions on nuclearexports would view increased efforts to assist
developing countries in alternative energy de-
velopmen t, in clu ding solar energy, as accep t.able. Rigid policies relying exclusively on
denial of all nuclear technologies can be ex-pected to reduce U.S. influence on the nuclearprograms of Middle Eastern nations, 

Foreign Policy Controls 

In contrast to the situation with respect toexisting nonproliferation and national security
controls, where there is general support for the
controls themselves and where disagreements

focus on where to draw the line between mili-
tary and civilian itms, there is considerable

disagreement as to whether foreign policy con-
trols are at all effective. These types of con-
trols have been used to restrict exports of air-
craft of various types to nations supporting
terrorist activities, including Syria, Libya, thePeople's Democratic Republic of Yemen, Iran,
and Iraq.6 In addition, controls on trade with 

'Foreign policy controls against Iraq are no longer in effect.On Jan. 23, 1984, Iran was added to the list of nations includednder the antiterrorism controls. See "Dtrmination PursuantLo Section 6(i) of the Export Administration Act of 1979- Iran,"FederalRegister,vol. 49, No. 15, Jan. 23, 1983, p. 2836. 

Iran were used during the hostage crisis.
Unlike the other types of controls di3cussed
above, foreign policy controls have been applied selectively to Islamic countries in the 
Middle East. 

Proponents of these controls view them as,at opoen ts o t nt r the s , 
at a minimum, important for their symbolic
value in clarifying the opposition of the United
States to regimes supporting terrorist activi
ties. However, the actual effect of these con
trois in injuring or pressuring the target isoften limited because other supplier nations 
can step into the breach and because the target countries are, in most cases, nct friendly 
with the United States and may therefore prefer to trade with other nations. Foreign policy controls can be effective when other OECDnations also restrict exports or support U.S.
policies in other ways. Some observers believethat this was the case with foreign policy con
trols instituted against Iran during the hostage crisis.7 Opinions differ about the effects 
of controls used against Libya.

Because the Preident has considerable dis
cretion in instituting these controls, contro
cr sy in e v itu n the ir usag e.s,nnco 
versy inevitably iurrounds their usage. In no 
case has the application of such controls aloneled to the clear achievement of objectives suchas termination of terrorist activities. While theprecise effects cannot be measured, such con
trols certainly put a chill on U.S. trade rela
tions with the targeted countries and may increase doubts about the reliability of theUnited States as a supplier. Given the availa
bility of aircraft from other suppliers and the

other problems mentioned above, it appears

unlikely that foreign policy controls can be expected to restrict access severely to advanced

civilian equipment, and it is doubtful that such

controls will substantially modify the behavior

of nations to which the sanctions are applied.

Nevertheless, these controls do limit involve
ment by U.S. firms in certain nations, and theyhave been viewed as one of the few available 
ways that the United States can publicly im

'A recent analysis by Hufbauer and Schott, cited earlier, concluded that the sanctions imposed against Iran during the hostage crisis were comparatively successful, while the result wasdoubtful in the case of sanctions used against Libya. 
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pose sanctions on nations for supporting ter-
rorism. 

Antiboycott and Other Policies 
Regulating U.S. Business Overseas 

As with foreign policy controls, it is impos
sible to assess the precise trade effects of other 
typ-s of regulations affecting U.S. business 
operations in the Middle East, such as anti-
boycott regulations and the Foreign Corrupt 
Practices Act. Both of these policies have been 
strongly criticized by the business community 
as unique U.S. policies that disadvantage U.S. 
firms vis-a-vis their competitors. Because ithas been implemented solely in the Arab boy-
cottbeenirlteentd scpolel y has bee 
cott of Israel, the anti ycott policy see 
opposed by business3men and others who see 
it as reducing U.S. commercial interactions 
with Islamic countries. In addition, opponents 
criticize U.S. opposition to the boycott as in- 
consistent with U.S. export controls that aimto use trade as a lever. The proponents, in con-
trt usa tras anleve.Theoycopoiciens,prthe 
trast, say that antiboycott policies preserve
U.S. commitment to the principle that controls 
should not be extended to third parties. They 
also maintain that the actual commercial 
losses from ne boycott are minimal, noting 
that Arab nations often waive boycott regu
lations when they have special need for a par-
ticular kind of equipment or technology. 

OTA's research suggests that efforts to ex-
tend controls can best be focused on improv-
ing nuclear nonproliferation controls and those
covering military exports. Expanding other 
cypsovrin trys, exphafor Expdig or
types of controls, such as foreign policy con-

trols which apply solely to Middle East coun

tries (either to cover more nations or to include 
additional items), would certainly heighten the 
political dimension of technology trade, and 
it is not clear that they would prove effective 
in meeting goals such as reducing terrorism, 
Placing primary emphasis on nonproliferation 
and national security controls could increase 
the predictability and maximize the effective-
ness of controls. Only under unusual circum-
stances, such as the Iranian hostage crisis,
when the positions of other Western supplier
nations were strongly unified and supportive, 

has there been evidence that controls on civil- 

ian trade have contributed to achievement of 
the desired foreign policy goal. Even in that 
case, however, other types of measures were 
employed, and the ,xact contribution of for
eign policy controls is not clear., 

THE ROLE OF TECHNOLOGY 
TRANSFER IN FOREIGN AID 

Two Middle East nations, Egypt and Israel, 
are the largest recipients of U.S. economic 
areithe ations oflU.S. e im
assistance of any nations worldwide. The im
portance of U.S. Government-supported as
sistance programs, including those designedto promote technology transfer, will probably 
increase if economic growth proceeds at a 
slower pace than was the case in the the 1970's 
in the Middle East. Not only the lower-income 

ins utidde ast. nd higher-income 
nations, but the middle- and higher-income 
Middle East nations as well, seek to promote 
technology absorption in order to build indigenous capabilities. At the most general level, 

major points of disagreement concerning 
development assistance pertain to allocation 
d e e soe s ancep e ntialloraton 
of scarce resources and the potential for po
litical backlash. 
Economic Assistance and Political Influence 

There is no agreement concerning the rela
tionship between economic assistance and 

U.S. political influence. Some worry that U.S. 
assistance programs may not always win 
friends, but may lead to resentment by recip
ients. On the other hand, many others argue 
that economic assistance is a critical element
of U.S. foreign policy in the Middle East. More 

specifically, the express desire of many Mid
dle Eastern nations to acquire Western tech
nology indicates that economic assistance in
volving technology transfer can be a 
particularly important aspect of U.S. foreign 
policies. 

OTA's research confirms that effective de
velopment assistance programs can assist the 
United States in winning friends and counter

(Other policy instruments, such as quasi-military actions 
taken in an attempt to rescue the hostages, were used in con
junction with the trade sanctions. 
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ing Soviet bloc presence. At the same time,
however, it is important to temper expecta-
tions of political gain with a recognition that 
polit.;cal backlash can also result. Recipients
sometimes resent the advice given by foreign
aid ofricials whose job it is to see that funds 
are spent effectively. In addition, if programs 
grow rapidly, recipients may find themselves 
facing economic problems associated withheavy relimce on foreign subsidies. Despite
these rroblems, because nations of the region
generali, view Western technology as superior 
to that cA the Soviet bloc, technology transfers 
from the United States are clearly important
elements in the development strategies of 
these countries. 

Technology Transfer v. Other Goals 

of Economic Assistance 


A case can be made that development assist-
ance programs emphasizing technology trans-
fer contribute more effectively than other 
types of economic assistance to the long-term 
economic well-being of the reci ;ent nations. 
In contrast to simply giving away food or com-
modities, programs involving technology
transfer may have longer term effects because 
they assist recipients in developing their owncapabilities. Such programs have the poten-
tial for fostering the development of lasting 
human relationships between individuals in re-cipient and supplier countries, 

On the other hand, programns involving tech-

nology transfer require the expenditure of con-

siderable resources-financial 
 and organiza-
tional. It is too much to expect that all aid 
programs be directed at promoting technology
transfer in a country like Egypt, where aid of-
ficials are pressed to expend the funds allotted,
If the goal is to promote more extensive tech-
nology absorption, doubling the aid budget
alone would not necessarily achieve desired re-
sults. Small-scale, focused programs, more-
over, may contribute significantly to technol-
ogy transfer in key sectors. While some argue
that recipient countries should be given more 
flexibility in the use of aid funds, programs
involving technology transfer require exten-
sive coordination between individuals from re-

cipient and supplier countries. Continuing in
volvement by the donor is a prerequisite for
such programs, but such involvement in the 
host country may lead to the types of resent
ment mentioned above when programs grow 
so rapidly cannotthat they be effectively 
managed. 

ECONOMIC ASSISTANCE AND 
COMMERCIAL PROMOTION 
Economic assistance programs clearly pro
ec o pporunit e or am s ofearly lieo 

vide export opportunities for fitmh of supplier
countries. Other supplier countries, such as Ja
pan and West European countries, acknowl
edge and attempt to capitalize on this linkage 
more than the United States has. Neverthe
less, in practice, U.S. economic assistance hasalso provided export opportunities involving
equipment and technical services for U.S. 
firms. Indeed, procurement regulations ensure 
that U.S. firms are the major suppliers, some
times despite the fact that other suppliers can 
provide lower cost goods.

At the crux of disagreements is the fear on 
the r of s a g os is e dis

the part of some that aid goals would be dis
torted by a more conscious linkage of aid tocommercial promotion. U.S. assistance policies 
have, in recent years, emphasized helning the
 
poorest nations meet basic humani 
 a eeds, aimswhich are primarily humanitarian. Those whosupport this general thrust worry that more
extensive involvement of U.S. business, in pro
grams such as private sector initiatives, may
skew assistance to those projects most in the 
interest of U.S. business, and not necessarily
to those most likely to benefit the average cit
izen in the Middle East. On ,he other hand, 
many note that in practice, particularly hi pro
curement regulations, U.S. aid benefits U.S. 
business. Since many other suppliers are will
ing to combine aid with commerce in mixed 
credits and other areas, such as bilateral tech
nical assistance agreements, they say that the 
United States oight to do likewise. OTA's re 
search indicates that more explicit recognition
of the links between commerce and assistance 
could at least contribute to a better under
standing of the interrelationship. Because the 
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technology transfers most important for the 
user industrial and service firms are normally 
provided by private sector U.S. firms, policies 
designud to enhance the participation of U.S. 
private sector (including nonprofit) organiza-
tions could be particularly important. 

A related area of dispute concerns the ques
tion of whether U.S. aid shculd be directed 
solely to the poorost countries, or whether mid-
dle- and even upper-income developing coun-
tries are appropriate recipients. In recent 
years, the view that assistance should be con-
centrated in those nations in grmatest need has 
been prominent. Some, who view philanthropic 
goals as prirnary, question the appropriateness 
of aid to richer countries as incn,'rect not only 
in view of budgetary constraints, but also on 
the grounds that commercial interests may 
take precedence. Others observe that, particu-
larly in the Middle East, many nations enjoy-
ing comparatively high levels of gross national 
product per capita nevertheless need techni-
cal assistance to expand their productive man-
ufacturirng facilities. Such assistance can be 
and is, of course, purchased from private U.S. 
firms. Other West European supplier govern-
ments have in some cases promoted technical 
assistance programs in the oil-rich as well as 
the lower-income nations of the region.

sthe merit of pro-OTA's research suggests teer opo-

grams promoting technology transfers in in

dustry and services in addition to those that 
already ex'st in areas such as healkh care and 
agriculture. Programs focusing on the needs 
of the end-users of technology in mnanufactur-
ing and service systeni are especially critical. 
In particular assistance in technology selec-
tion and the setting of performance standards, 
specialized technical manpower training pro-
grains, programs designed to improve main-
tenance ind servicing of facilities, and efforts 
iesigned to adapt technology to local require-
ments are needed ir.countries throughout the 
region. Those programs responding to the con-
crete needs of the organizations and firms that 
carry out the production processes stand the 
best chance of providing tangible gains and 
of leading to self-su .aining activities. Such 
efforts are essential for all middle- and up-

-income Middle Eastern countries, as well 
as for tho,.e not rich in oil. 
p .

THE COSTS AND BFNEFITS OF 
COMMERCIAL PROMOTION 

POLICIES 

The benefits of commercial promoion poli
cies are primarily economic and accrue most 
directly to the exporting firms, while the costs 
are sometimes calculated in political as weli 
as economic terms. The major disadvantages 
of conercial promotional policies are that in 
some cases they may run counter to foreign 
policy goals, and they involve costs to the I.S. 
taxpayer. Those who oppose policies promot
:rig technology trade with Middle Eastern 
countries may do so for a number of reasons. 
Depending on the type of export involved, 
they may judge that acquisition could co;tiib
ute to the military power of an adversary or 
potential adversary. In addition, some worry 
that the involvement of U.S. firms overscas 
may lead to movement of production offshure 
so as to disadvantage U.S. labor. Others wish 
to reduce U.S. interactions with nationts whose 
foreign policy positions do not conform to their 
definition of U.S. interests. In addition, some 
hay Lielso opposed promotional policies on the 
grounds that the U.S. taxpayer should not beasked to bear the costs of program~s seen as 

benefiting only a few firms. 

Generally, supporters of promotional poli
cies see commercial interactions as the foun
dation for peaceful relations between coun
tries. They see the expansion of U.S. export 
controls during the past decade as setting a 
uniquely negative context for technology 
trade, which may lend U.S. firms a reputation 
as unreliable suppliers. Supporters of promo., 
tional policies note the more extensive policies 
of other supplier countries and argue that the 
U.S. Government should do more to support 
U.S. exports so that U.S. firms can remain 
competitive. In their view, the movement of 
production offshore cannot be stopped, since 
it occurs in conjunction with technological 
change and shifts in comparative advantage. 
Finally, rroponents see Government support 
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for exports as beneficial not only to the spe-cific exporting firms, but also to the U.S. econ-
omy more generally. In their view, the United
States can only maintain a technological lead
by continuing to innovate and compete suc-
cessfully in world markets through both sales
of products and technology. 

As discussed in detail in chapter 13, it is not 
always easy to identify U.S. economic inter-ests, nor is it possible to equate them with theintcrest of particular firms. Large U.S. firms
have been prominent as project managers andproviders of technical services. While many
smaller firms are involved as subcontractors 
and their exports improve the overall national
baianct of payments, large firms generally
have been most willing and able to take on the
risk incurred when a firm commits itself to theongoing process of technology transfer in a de-
veloping country. In addition, large Middle
Eastern projects are normally multinational,
involving U.S. firms along with those from 
many nations. This trend of growing tie-ins
with foreign competitors is apparent in mand
research-intensive industries worldwide and 
certainly not unique to business operations inthe M iddle E ast. The real question, however,is when and how the U.S. Government shouldpromote commercial technology trade and 
potrn e. Thi mmia itecly aer-transfer. This dilemnma is particularly appar-ent when two or more U.S. firms compete for 
contract awards because commercial officersare expected to maintain neutrality in their 

representation efforts. 


Debates over export subsidies illustrate dis-agreement concerning not only who benefits

and who loses from promotional policies, but

also tradeoffs between short-term gains aris-

ing from mercantilist policies versus long-term
benefits of a free trading system. OTA's re-
search confirms the widely held view that 
many Western supplier countries have devel-
oped more extensive commercial promotion
policies than those of thE United States. Be-cause the United States has been historically
committed to pursuit of an open international
trading system, many are reluctant to adopt 
an approach that would require emulation of 

the extensive subsidies offered by foreign supplier governments. On the other hand, a grow
ing number of observers have suggested a va
riety of measures that would provide the U.S.
Government with expanded capability to offer export credits. In their view, the U.S.
Government should not stand by while other 
supplier nations provide more extensive sup
ports for their firms. 

Debates concernig subsidies are sometimes
carried out in extreme teris: whether to emu
late foreign supplier programs or to withdraw. 

t in other terms, tlere is a perceived trade
oete th ergoas pndig UrS.e

off between the goals of expanding U.S. ex
ports and the adverse consequences on aMl
countries of increasing protectionism. Despite
the apparent tension between these goals, anumber of less dramatic measures could be
employed without jeopardizing multilaterally
agreed-upon trade rules. The lending author
ity of the Export-Import Bank could be ex
panded to match foreign subsidies within thelimits international'y agreed on by the OECDand the GATT (General Agreement on Tariffs
and Trade;. Similarly, the United States could 
continue to towork expand internationalcoerk o e stic i esa n d 
agreements covering domestic subsidies andtrade in services and to identify cases of un
fair subsidies offered abroad in order to callthem to international attention. 

OTA 's research indicates that improve
ments in routine busineis representation overseas, coupled with measures to improve thecapability of the U.S. Government to collectand analyze information about foreign trade
and investment, are additional concrete steps
that would assist exporters. Thus, there are 
a number of alternatives open to policymakers
short of emulation of the more aggressive fi
nancing p.icies of other supplier nations.
OTA's work suggests that such moderate 
measures that do not constitute aggressive
mercantilism would be significant in support
ing U.S. business overseas. They are, however,
unlikely to change the competitive positions
of U.S. firms in Middle Eastern markets quick
ly or dramatically. 
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THE PROMOTION OF TECHNOLOGY 

TRANSFER THROUGH COMMERCIAL 


POLICIES 


Few commercial policies have been designed 
with the express purpose of promoting tech-
nology transfers. One reason is the concern 
that technology transfers promote the devel
opment overseas of industries that will com
pete with U.S. firms and lead to loss of jobs 
in the United States. In contrast to export pro
motion, programs supporting technology 
transfer imply a longer term involvement of 
U.S. firms. Some see this involvement primar-
ily as commercially beneficial, while others 
worry about investment risk. 

The one U.S. agency which assists potential 
investors by providing insurance and other 
services is the Overseas Private Investment 
Corporation (OPIC). OPIC in its reviews of ap-
plications for insurance considers the extent 
to which commercial investments in develop-
ing nations will result in technology transfers. 
Congress has also required OPIC to i'ake into 
account the employment and trade effects on 
the United States of potential projects oPIC 
supported projects reflect consideration of a 
variety of U.S. policy goals. U.S. investors are 
rightly cautious about investing in foreign 
nations; OPIC insurance guarantees could be 
enlarged if policymakers decided to promote 

technology transfers. In that situation, a iium-

ber of other options could be considered. For 

example, firms exporting technical services 

could be assisted in other ways: U.S. economic 
assistance funding could be provided to sup-
port the technical training component of cer-
tain projects viewed as particularly worthy, 
or special tax treatment could be provided to 
firms exporting technical services required for 
technology transfer to developing countries, 
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u.s. engineers worked with Saudi project managers in 

planning and scheduling construction at King Faisal 
Hospital in Saudi Arabia. The project was 

supported by OPIC 

In addition, bilateral trade and investment 
treaties could be considered. 

OTA's research showed that, among the 
technology transfer sectors examined, only 
technology transfer in petrochemicals will con
tribute to the growth of a Middle Eastern ex

port industry. By far, the great majority of 
technology transfers to date stimulate the 
growth of industries and services producing
for local Middle Eastern markets. Over the 
long term, however, Middle Eastern countries 
will roduce more oods and services for ex

g 

port, and technology transfers will contribute 

to the growth of this export capability. 

In the last analysis, however, decisions 
taken by U.S. firms themselves more impor
tantly influence their export success than do 
Government policies. Nevertheless, commer
cial promotional policies can provide a sup
portive climate for exports and technology 
transfers. 

POLICY PERSPECTIVES
 

Considering the tradeoffs discussed above, economic interests has been a pervasive 
it is not surprising that a coherent technology theme. Actions have been taken simultaneous

transfer policy has not been established. In ly to achieve differing policy goals. New meas
particular, the tension between political and ures could be introduced to further any one of 
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Desert 

t-hree general '';Oals (commercial promotion, de-Nvelopment assistance, safeguarding U.S. secu-
MiY), hUt iLis 1-n1likely that such m~easure~s 

would Ih(T dra-Miatically'N
oft I.S. ( the v'olume(Or naWtch-mlhgy5,rade with the region. With
,)Lit
'Il uwerMr(hinig ('llsensus reco)nciling po-

1itica l mid~
W(Ml I in(CM)nSist,tt.ec ollnrmai 

m lic ilt,er es ts , tH ie effec ts 

Po(lic'Yiake'rs mav wish to alter stubstalntial-
Iv(he, ()!).and 1n:1 ur(, of' c'(m illr<ial tech-IN 

Opi)]la
N 110(1 Consistent t)ersp~ectiv!e 0)l(echnl<)ty tr;!de( and c~ransf(,r to tiv!: region.
I)o)r(r t,)
(1[s ,a new mid~erstandting of the 
rnh,o)f techiml<oy t rasfer in U.S. foreign pol-
iY WUtd hat ti)hestaelished and widely'Ne 

cace)I 
 . Three nmral terspectives are Out-

scene 

lined below. In each case, specific policy meas
tires of various types (development assistance,
export controls, and commercial promotion) 
could be selected. 

PERSPECTIVE 1: SELECTIVE,
 
U PRO M OTEC O LTIC A OE O E H O O Y T 

PROM TERESLTICA
 
E S T
 

friends and deny enemies access to U.S. technol)gy. This tpolicY perspective would maketechnology trade the servant of U.S. foreignernient would exte and
policyN toward the Middle E'ast. The U.S. GOVuse controls selec
ively to impose sanctions on nations whose
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policies run counter to those of the United might result in buyers simply turning to other 
States. All of the controls mentioned earlier suppliers. OTA's analysis of impacts of tech
could be used to deny access to U.S. technol- nology transfers indicates the severe dif
ogy to unfriendly nations, but technology ficulties in anticipating in advance the effects, 
could be used systematically as an incentive particularly political and social effects, of tech
as well as a deterrent. nology transfers. This policy option could also 

be impeded by disagreement within the Gov-As a complement to the policy of denial, the ernment or the larger society about the appro-
Government could reward certain nations by priate U.S. policies toward specific nations. Itproviding them with advanced technologies, would certainly politicize evwn more strongly 

Exceptions to overall export policies could be uld tinly tadean ore trisk 

used to single out friendly nations for special U.S. technology trade and would run the risk 
treatment. Sales of dual-use technologies, in of jeopardizing relations with nations nottreament Salsofdualuseclosely associated with U.S. positions, yet not 

closely allied with unfriendly countries.particular, would be promoted officially by the 

assistance pro-
Government. Development 

grams cor!d be a major vehicle for providing PERSPECTIVE 2: DECOUPLE 
rewards, with programs involving technology COMMERCIAL TECHNOLOGY 
transfe. receiving special emphasis. Commer
cial promotional programs involving U.S. bus- TRADE FROM POLITICAL 
inesses would be strongly tied to foreign pol- INTERESTS 
icy goals. Thus, whether used as stick or Policymakers may wish to reduce the link
carrot, civilian technology would be employed age between politics and economics which has 
for furthering U.S. foreign policy goals. distinguished policies of the United States 

This option has the advantage of placing from those of other supplier nations. This op
major emphasis on U.S. foreign policy inter- tion is based on the assumption that technol
ests that are of central importance to policy- ogy trade with all nations, regardless of their 
makers. The attraction of this policy option political relations with the United States, 
is that it capitalizes on technology as a poten- should be vigorously promoted. U.S. political 
tially effective instrument for influencing the and diplomatic strategies could proceed inde
behavior of key actors in the region. Further- pendently, while trade in nonmilitary items 
more, in cases where other policy measures are would be permitted with any nation in the re
unavailable or inappropriate, this option would gion where U.S. firms judged the market op
allow for systematic use of denial. On a more portunity worth the risk of investment or in
positive note, the provision of advanced tech- volvement. This would require elimination of 
nologies to nations closely associated with controls for nonmilitary exports designed spe-
U.S. foreign policy positions could significant- cifically to influence exports to the region 
ly enhance their regional and global stature. (foreign policy controls and the antiboycott 

Such a policy option has some drawbacks, program). Under such an approach, U.S. poll
however. The success of this option depends cies would more closely resemble those of 
on accurate forecasts of foreign policy orien- other suppliers, specifically Japan and West
tations of Middle Eastern countries. Because ern European countries. 
political alignments shift with regime changes The advantage of such a policy option would 
and developments in the region, one danger be to expand commercial opportunities and to 
would be sudden interruptions of technology eliminate the tension that has existed between 
transfers due to political shifts, probably re- commercial and military/political issues. A ma
quiring U.S. Government compensation to jor attraction of this perspective is that it 
firms involved. This approach would place con- would put U.S. firms on a more equal footing 
siderable burdens on the U.S. Government to with their Japanese and West European com
oversee commercial technology trade and petitors, and possibly lead to the expansion 
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of U.S. exports to Middle Eastern countries
that are not currently major trading partners.
In addition, it would place fewer demands on
Government officials to oversee technology
trade and provide opportunities for establish-
ing a presence in nations not currently allied 
with the United States. 

Such a policy option would limit the policy
instruments available to the U.S. Govern-ment, however, because the presumption 

would be that technology trade would not beused as a lever. In addition, because U.S. firms
would be expected to increase exports to na-
tions not closely associated with U.S. policy
positions, the probability would increase that
the U.S. Government might be required to pro-
tect American citizens abroad or assist firmsexposed by political changes s 

On the otner hand, such a policy would prob-
ably not be adequate to quickly or completely
eliminate the selective pattern of technology
trade. OTA's research indicates that technol-
ogy trade has in the past been strongly influ-
enced by U.S. foreign policies: even if thedisincentives for nonselective trade were ter-
minated and more vigorous promotional pol-
icies were put in place, U.S. firms would prob-
ably still continue to prefer sales to friendly
nations where the risks of investment are per-
ceived to be lower than in other countries. Con-
versely, sales would be difficult in countrieswhere there is strong hostility to the United
States. Furthermore, assuming that economic
assistance policies remained strongly tied to
larger foreign policies, incentives for selective
technology trade would remain. In order to ex-
pand trade, this approach could be widened toinclude vigorous promotional policies. On the
other hand, simply eliminating some political
controls on trade would undoubtedly encour-
age wider trading relationships over time. 

PERSPECTIVE 3: PROMOTE 

CIVILIAN TECHNOLOGY 


TRANSFER 

Neither the technology leverage nor the de-
coupling perspectives are specifically oriented
toward policies affecting technology transfer,
In both cases, the effects on technology trade, 

particularly exports of products, would be 
more noticeable than effects on technology
transfer per se. Policymakers may wish to fa
cilitate expanded technology transfers from
the United States, and more extensive tech
nology absorption by recipients, through
establishing a clear and explicit policy. This 
approach is based on the assumption that ci
vilian technology transfers have been generally mutually beneficial and that the Govern
ment ,-,hould do more to encourage them. 
Many observers see this as a "natural" pol
icy, since the United States excels in technol
ogy development, and technology absorption
is a key component of economic development.
Underlying this perspective is a conviction
that it is misguided to try to control accessto U.S. civilian technology and a recognitionthat the United States can best maintain its 

strength in technology development by par
ticipating actively in international technology
exchange. This approach could include the
retention of national security and nonprolif
eration controls, and it could leave open the
option of employing trade controls under ex
traordinary circumstances, such as the Iranian 
hostage crisis. However, the major thrust
would be to facilitate expanded transfers of
civilian technologies. Product and equipment
exports could be expected to increase some
what, but technology transfer would be the 
centerpiece.

As indicated earlier, policy measures de
signed to fostei commerce and development
assistance could be used to promote technol
ogy transfer. These might include increasing

the numbers of development assistance pro
grams aimed to transfer technology in manu
facturing and service industries; providing in
centives to sectorprivate organizations
(including nonprofit organizations) to partici
pate in such projects; expanding technical as
sistance to middle- and upper-income nations;increasing Government financing and insur
ing of projects involving technology transfer 
(through programs of the Overseas Private Investment Corporation and the Export-ImportBank); upgrading the technical capabilities of
commerci a and aid representatives overseas;
and expanding bilateral technical assistance 
agreements in specialized fields. 
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OTA's research indicates that the Federal 
Government has only very limited capabilities 
to assess trends in international technology 
transfer. A significant step forward would be 
to improve data collection for trade in techni-
cal services. In addition, the Federal Govern-
ment could play a stronger role, in cooperation 
with private sector groups, in improving the 
flow of information between recipients in de-
veloping countries and U.S. firms and orga-
nizations. 

Given the varied human, capital, and natu-
ral resources of Middle Eastern countries, 
technology transfer has important regional 
significance. The training of technical person-
nel in one Middle Eastern country, for exam
ple, may benefit other countries-through the 
migration of labor or through the training of 
foreign nationals. Some types of Government-
supported training programs and technical as-
sistance efforts could include representatives 
from a number of recipient (and perhaps sup-
plier) countries. In addition, programs could 
beBecause 
organizations. The education of Middle East-
er students in technical and scientific fields 
in the United States is an important channel 
for technology development and transfer. Pro-
grams directed toward professional enrich-
ment and retraining at midcareer could also 
be introduced. Finally, international agree-
ments promoting fairness in service trade, in 
use of mixed credits or adjustments to the an-
ticipated growth of Middle Eastern exports, 
could be pursued. 

This approach implies considerable resource 
allocation by the Government to new and ex-
pan programsand some coordination ofpanded programs, andagecintprof
the efforts of various agencies. One problem 

would inevitably be to introduce overall con-
sistency or direction in these varied programs. 
Another type of challenge would be in design-
ing programs that effectively promote tech-
ingprorasferhandti evtivey prtheir suc-
nology transfer and in evaluatingcess. In addition, because technology transfers 
involve longer term interactions with recipi-
ents than required for exports, and because the 
approach involves a balancing of political and 
economic interests, serious disagreements 

could arise about when "extraordinary circum
stances" justify use of trade controls. Further
more, regional conflict or local political insta
bility present obstacles to the implementation 
of perspective 3 to an even greater extent than 
would be the case for perspective 2. 

The approach could capitalize on technology 
transfer as an important commercial and po
litical asset, possibly opening relations with 
nonaligned countries. Assuming that a consen
sus in favor of civilian technology transfer to 

developing nations were established, such pro
grams could enhance the influence and pres
tige of the United States in the Middle East 
and contribute to regionwide development. 

CONCLUSION 
Each of the three policy perspectives out

lined above centers around a consistent strat
egy emphasizing political and economic inter
ests to different degrees and in different ways. 
ecas of te eresi in dffseeny 

of the persisting tradeoffs between 
objectives (particularly the tension between 
political and economic interests), there are for
midable obstacles to the formulation of a com
prehensive policy and a consistent strategy. 
Although each perspective may have its vir
tues in the abstract, a new consensus on over
all foreign policy direction would be necessary 
to implement any one of them fully. 

Even if no consistent policy were estab
lished, U.S. policymakers will continue to face 
a fundamental choice as they deal with these 
issues on a case-by-case basis: they can encour
age or discourage commercial technology 
transfers through the choices they make.OTA's research indicates that commercial
technology transfers to the Islamic Middle 
East have been generally beneficial econoMii
cally and that all the nations in the region 
pla th aty othecnaolog thregan 
place high priority on technology trade and 
transfer in their development planning. There
fore, U.S. policies-regardless of which goals 
are maximized--will remain important to nations in the region. 

In the decade ahead, the liddle East will 
remain an important market for equipment 
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and technical services as well as a region of OTA's research indicates, at a minimum, thegreat strategic importance to the United need to consider the implications of other pol-States. Instead of subordinating politics to icies on patterns of technology transfer. Moreeconomics, the challenge is to balance these generally, technology transfer from the Unitedinterests in a more consistent way. The ques- States to the Middle East can be viewed astion is whether U.S. policies can be designed a major component of U.S. influence in the reto enhance the mutually beneficial aspects of gion. Although unanticipatud negative effectscommercial technology transfer without jeop- have occurred, civilian technology transfersardizing political interests. Without a more have in practice supported mutually beneficialconsistent policy, the pattern of expanding relat,ons with countries of great strategic andcontrols and selective technology trade char- ecoromic importance to the West.
acteristic of years past will probably persist. 

0 
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Selected Medical Services Projects 
in the Middle East 
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Table A-1.-Medical Services Contracts in Saudi Arabia 

Year ofProject Awarded to Ownership Public or private Supplier nation Location initiation Production level 
1) Hospital staffing Whittaker Saudi Arabia, 70% U.S. Corp. 30,'6 HRH Ministry of Defense and United States '-ddah, Khami's 1981 To staff and operate 3

and management Ltd. Khalid Bin Abdullah Bin Aviation (MODA) contract ichayt. Tabuk hospitals 
Abdulrahman Al-Saud w/joint venture US. Corp. 

and private Saudi partner
Size of personnel: 2,000 to begin, later to double 
Dollar value: $334 million 
Major Saudi participants: MODA. private partner 

2) Hospital area Kuk Dong Construction Korean and Saudi joint MODA contract with Korea King Khalid 1981; To build a 300-bed
15H Co., Ltd./Al Mashrik venture Korea private joint venture Military City. Al completion hospital

Contracting Company companies Batin date 
mid-1985Size of personnel: unknown 

Dollar value: S164.8 million 
Major Saudi Participants: Al Mashrik Contracting Company 

3) Four 100-bed Dragages et Travaux France and Saudi Arabia Ministry of Health (MOH) France Ula, Qunfuda, 1,981 To build, equip, furnishhospitals Publics/El Self contract with private joint Rabigh, Adum four 100-bad hospitals
Engineering and venture 
Contracting joint 
venture

Size of personnel: unknown 

Dollar value: $199.6 million
Major Saudi participants: El Seif Engineering and Contracting 
NOTES: Subcontractor: AEG of Germany for electrical work 

4) Hospital International Hospital United Kingdom Saudi Arabian National United Kingdom Jeddah 1981 To commission andmanagement Group (IHG) [Major Guard contract with operate the 500-bed
competition came from private firm National Guard hospital
Belgium, France and in Jeddah constructed byU.S.] Eurosystem Hospitalier of 

Size of personnel: approximately 1,500 Belgium
Dollar value: $272.8 million 
Major Saudi participants: -
NOTES: Subcontractors include: International Aeradio, Grand Metropolitan; the Wellcome Foundation; PA Management Consultants; Peat, Marwick, Mitchell and Co.; InternationalLaboratory Services, Cusdin, Burden and Hewitt; Donald Smith; Seymour and Rooley; and Hanscomb International for services ranging from accountancy to architecture 

to specialized consultancy work. 
5) Hospital Hospital Corporation United States Nationa! Guard contract United States Riyadh 1982 To staff and manage themanagement ot America (HCA) with private firm on a 500-bed hospital for 30 

government-to-government months. 

Size of personnel: 1,500 by end of contract 
Dollar value: $350 million 
Malor Saudi participants: National Guard 
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Table A-1.-Medical Services Contracts in Saudi Arabia (continued) 
Year of 


Project 
 -Awarded to Ownership Public or private Supplier nation Location initiation Production levelLaing Wimpey Alireza Laing Wimpey Alireza, a MOH contract with private 
6) Two 100-bed 

hospitals 	 United Bakeriyya and 1981UK./Saudi joint venture 	 To construct two 100-bedcompanies Kingdom. Italy. Mizheb hospitas each with 
Canada maternity wards, 

gynecology, 
physiotherapy. pediatrics,
radiotherapy, dentistry totwo operating theaters. 

Size of personnel: Unknown 	 blood bank and
 
hemotology lab.


Dollar value: S90.9 million
 
Major Saudi participants: Alireza
NOTES: Subcontractors include: John Laing Design Associates, Totaltermica,Redi 
Electric, Arabian Consultant Engineeiing Center, Canadian
7) Hospital El Seif Engineering Saudi, French, Korean 	

Health Care.
MOH contract with private France. Korea, Qatif 1981and Contracting;/c 	 Construction of a 345-bedDragages et TravauxDragagsetaux 	 hospital with screeningcclinic. hoptlwt cenn 

Publics/Samsun ancillary buildings 
housing, and all medicalConstruction Company eui n t


Size of personnel: Unknown
 
Dollar value: $102.3 million
 
Major Saudi participants: El Seif


8) Public Security Ballast Nedam Group 
 Netherlands and West Ministry of InteriorHospital-Phase II and Gustav Epple 	 Netherlands, RiyadhGermany (U.K.) contract with private firms 	
1981 To expand existingWest Germany(design by Lleweyn-	 105-bed PSH to add 179 

(U.K.) beds and establish 8intensive 
care units, 4 

units for heart patients, 7operating theaters, andSize of personnel: Unknown 
outpatient facilities
 

Dollar value: $166.7 million
 
Major Saudi participants: 9) Health services Charter Medical Saudi Joint venture between MODA contract withCo., Ltd. 	 United States King Khalid 1982 To provide completeSaudi Medical Services private companies Military City health care services to(90%) and Charter Medical near HafralCorp. (10%) 	 KKMC including 100-bed

Batin acute general care 
Size of personnel: Unknown hospital and related 

Dollar value: $113 million 
Major Saudi Partiicipant: Saudi Medical ServicesNOTE: Medcom of the U.S. has $7.8 million subcontract to supply hospital training programs.10) Riyadh Medical (Project delayed) - MOH contract offer Riyadh 1983+ 1400-bed medicalComplex compe x 
Size of personnel: Unknown complex
Dollar value: Unknown 
Major Saudi Participants: -NOTE: One of the biggest projects planned in the MOH 1980-85 program-status now uncertain. Plans for the complex were drafted by Rogers, Burgun, Shahine, and Deschler(U.S.) and Saudi Arabian Management Engineering and Research (SAMER) (joint venture Saudi-U.S.). 
SOURCES: Office of Technology Assessment. 
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Table A-2.-Major Projects and Sources of Investment in Medical Services in Egypt (1971-1981) 

Source of funds Project 

Foreign 
nations 
involved Contractors Product 

Year 
started 

Level 
expendidures Comments 

I. Private sector 
Equity: Saudi/Egyptian 
debt: Barclay's Basnco 

di Roma Misr. Int'l. 

Arab Contractor's 
Hospital 

European 
equipment 

Hospital $17 million 

PO 

Equity: Saudi, German, 
Egyptian 

debt: Egyptian, German 
banks 

Misr. International 
Hospital 

European 
equipment 

150-bed hospital $6.5 million 

Equity: Saudi, 
Egyptian, American 

(12.5%), Gulf States 

As-Salam 
International 

Hospital 

1-U.S. 

2-Korea 

American 
Medical 

International 
Dongsan 

Construction and 

300-bed hospital 
management 

construction 

1980 $56 million 
planned 

$80 million actual 

AMI has withdrawn 
from management 

3-United 
Kingdom 

Engineering 
Widnett & 
Trollope 

quantity surveyor 

Equity: Egyptian, 
Kuwaiti 

debt: 70% 

Cairo Hospital 

Squibb Factory United States 

European 
equipment 

80-bed hospital 

drugs 

$30 million 

Only fully private drug 
factory in Egypt 

. 
C. 

CD 
0 

II. Public/private joint Cb 
venture 

Pfizer Company
Egypt 

Swiss Pharma 
Hoescht Orient 

El Qahira Co. 

United States 
Switzerland 

Germany 
Arab pharmaceuticals $20-23 million Plan as of April, 1979; 

new factory in 
Ramadan. Joint 
venture with Arab 

S, 
-

Investment Co. for 
medical industries 
and medical 
requirements 

2. 
C" 

o 



Table A-2.-Major Projects and Sources of Investment in Medical Services in Egypt (1971-1981) (continued) 

Source of funds 

Ill. Public sector 
Project 

Foreign
nationsinvolved Contractors Product Yearstarted Levelexpendidures Comments 0 

Chemical Industries 

Co.Memphis Co. 
1978 New plant in Giza 

Misr ih C.Misr Pharmacucal 1978 $7 million$7-10 million New factory in CairoNew plant inAbu Zaabal 
CD 

El Masr 
Pharmaceutical Co. 

People's 
Republic of 

F. 

Arab China Four new plants 

Pharmaceutical Co. 
1978 Tabletmedicinesand capsules 

Japanese Gov't. 

Alexandria Drug Co. 

Pediatric hospital Japan Egyptian 240-bed hospital 

1978 

1979 $30 million grant 

Expansion to include 
veterinary 
Opened 1982, in Cairo 

engineers 
medical 

Japanese Gov't. Medical Education 
Technology Center 

Japan 
equipment 

Closed circuit TV 1982 LE 1 million grant Equipment additions 
French Gov't. Suez Canal 

University Teaching 

France leaching hospital 1982 $20 million grant 
donation 

Hospital 
Ismailia Medical 

School 1977 Opened October 1981at Suez Canal Univ. 
Assiut University 

Teaching Hospital
Ein Shams 

University Hospital 
over 1,000-bed 

hospital 

over 1,000-bed 
teach~ng hospital 

Will opei 1983 

Under construction 

Ministry of Health 

Gamul Abdel 
Nasser Hospital 

Cairo area hospitals 
Medium sized 

over 1,000-bed 
cancer hospital 

hospitals 1979-82 

Under construction 

thirteen opened 

hospitals 
100-140 bed Sixteen hospitals
hospitals under construction

SOURCE: Office of Technology Assessment. 
totaling 4,600 beds 
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Table A.3.-Medical Services Contracts in Algeria 1979.82 

Description of project 
1. 	Provision of technical services and 

medicines for a plant to make 
antibiotics 

2. 	Supply of four mohile laboratories to 
analyze water and noise pollution 

3. 	Supply of 50 refuse presses and staff 
training 

4. 	Supply of 100 incubators for 
premature babies 

5. Preparation of studies for hospital 

6. Supply of dental equipment 

7. Construction of three hospitals 

8. Supply of dental equipment 

9. Pharmaceutical plants feasibilit/ 
study 

SOURCE: Office of Technology Assessment. 

Client 
Ministry of 

Health 

Ministry of 

Health
 

Ministry of 

Health
 

Ministry of 

Health 


Ministry of 

Health
 

Ministry of 

Health 


Ministry of 

Health 


Ministry of 

Health 


Ministry of 

Health 


Contractor 
lnaian Drugs and 

Pharmaceuticals 
(India) 

Ecopol (France) 

Martex (France) 

Vickers Medical 
(United Kingdom) 

Uniconsult (Sweden) 

Nissho Iwai Co. 
(.!apan) 

Maurice Delens & 
Batipo.it Int'l. 
(Belgiur,) 

Nissho Iwai Co. 
(equipment
manufacture by 
Yoshida (Japan)) 

Chemokomplex 
(Hungary) 

Location 


Medea 

-

-

-

Constantine 

-

EI-Cheliff 

Table A.4.-Medical Services Contracts in Iraq 

Country Year Supplier 
France ........... 1930 Renault Industries 
France ........... 1977 Institut Merieux Stodete 

France ........... 1981 No Data 


Ireland ........... 1981 Fay International Co. 

Italy ............. 1982 Olsa Construction 

Japan ............ 1979 Marunbenicorpstaiset Corp. 


Japan ............ 1981 Marunberi Corp. and Tisei 
South Korea ...... 1980 Hyundia Construction 

Kuwait ........... 1981 No data 


Spain ............ 1981 Huarte & Compagnia 


United Kingdom ...1982 Shanning International 
United Kingdom . . .1979 Architects Co-Partnership 

United States .....1980 Med Tech Int 

United States .....1977 Roger Butler & Burgan Associates 
and Whiting Associates 
International Corp. 

United States .....1980 Meo Tech Int 
Yugoslavia ........ 1981 Sutjeska Fabrika 
SOURCE: Office of Technology Assessment. 

Description 

Value of contract Year 
No' stated 1979 

Not stated 1980 

$980,800 1980 

$264,700 1980 

Not stated 1981 

$1 million 1981 

$38.8 million 1982 

$1 million 1931 

$230,000 1982 

$ amount 
Construction of five hospitals $116 million 
Provision of vaccine-producing $24 million 

plant 
Construct two opthalmological $40 million 

clinics in Baghdad 
Construction of hospital sewerage $0.5 million 
Construct vaccine plant $3 million 
Construction of four 400-bed $138.5 million 

hospitals 
Hospital construction $60 million 
Construct 2d stage Baghdad's $338.6 million 

medical city 
Construct 2d stage therapeutic $20 million 

institute 
Construction of pediatric and $175 million 

maternity hospitals 
Medical equipment $10.8 million 
Design of reconstruction and No data 

expansion of Baghdad's General
 
Hospital
 

Supply of three 0450 CT scanners, $3 million 
including installation, training 
and maintenance 

2d stage Medical City $89.6 million approx. 

Supply of renal dialysis equipment No data 
Supply of medical equipment No data 

http:Batipo.it
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Table A-5.-AID Health Programs in Egypt (million U.S. $) 
Commodity Import Program. 1975 24.4a Medical Supplies. (Commodities are procured by various

3.0 pending Government of Egypt Ministries and organizations as(for Grant allocated by the Ministry of Investment and International606 FY 83) Cooperation. The e procurements are periodically 

Strengthening Rural Health 
Delivery ....................
1976 14.9 

Family Planning ............... 1977 
 67.6 

Urban Health Delivery Systems 1979 37.3 

Suez Community HealthPersonnel Training ........... 1980 13.2 


Control of Child DiarrhealDiseases ................... 
1981 26.0 

Population/Family Planning II ...1983 20.6 

Total .. .................... 
.......... 261.6

alncludes alt but cna loan for which the information Is not available. 
SOURCE: Agency for International Development, Doc. #1215H, Mar. 6, 1984. 

announced in the A.I.D. Export Opportunities Bulletin, 
published by A.I.D.'s Office of Small Business.) 

This grant project is designed to assist the government to
identify and validate, through field triais, the principal
factors limiting the productivity and outreach of the ruralhealth service, and to devise strategies to reduce or
eliminate these factors. 

To strengthen family planning delivery services. The 
activities include: a) expanded community-based familyplanning services delivery programs in rural and urbanareas; b) integrated health, family planning and social
services delivery projects in the Menoufia and Beni SuefGovernorates; o) development of a field training site inAlexandria; d) development of a training center at Al GalaaMaternity Hospital; e) a multi-media IE&C campaign; f)innovative activities to test new approaches to FPservices delivery. Fiscal year 1983 last year of obligation. 

This project is designed to improve the delivery of urban 
health services, particularly maternal-child health (MCH),family planning and nutrition servi-es, in Cairo andAlexandria. The activity emphasizes community
involvement, the use of home visitors, the delivery ofhealth services in the neighborhoods where people live,physical improvements to facilities, and cooperation
between the health services of Cairo Universities and the
Ministry of Health. 

This grant assists the GOE in improving health services,

particularly primary care, by initiating an 
integrated
medical education and health services program whichrelates educational investment directly to the health
needs of the population. The funds are used to trainhealth personnel to plan, manage and provide preventiveand community-based primary health services, including
maternal and child health, nutrition, family planning and
en/ionmental sanitation. 

To develop and initiate a national campaign to reduce infant 
and child mortality due primarily to diarrhea caused by
dehydration. 

To give substantial further stimulus to the several programs 
centered around the provision of family planningInformation and services through public and private
channels; also to stimulate further understanding ofpopulation and family planning issues in a manner whichwidl increase demand for existing and new family planningservices and result in significant reduction of the birth 
rate in the next few years. 



Appendix B 

Selected Names and Acronyms
 

AACO - Arab Air Carriers Organization 
AID - U.S. Agency for International 

Development 
AKA - Ausfuhrkredit GmbH (FRG) 
ARAMCO - Arabian American Oil Company 
ARENTO - Arab Republic of Egypt 

National Telecommunications 
Organization 

ASBU - Arab States Broadcasting Union 
ASCO -- Arab Satellite Communications 

Organization 

ASRT - Academy of Scientific Research 


and Technology (Egypt) 
ATC - Air Traffic Control 
ATU - Arab Telecommunications Union 
B/D - barrels per day 
BFCE - Banque Francaise de Commerce 

Exterieur 
BMFT - Ministry of Research and 

Technology (FRG) 
BOTB - British Overseas Trade Board 
Btu - British thermal units 
CANDU - Canadian Deuterium Reactor 
CBK - Central Bank of Kuwait 
CCIR - Consultative Tommittee on 

Radio 
CCITT - Consultative Committee on 

Telephone and Telegraph 
CCTV - closed circuit TV 
CEA - Commissariat a l'energie 

atomique (France) 
CFCE - French Center of Foreign Trade 
CIP - Commodity Import Program 

(U.S.) 
CMEA - Council for Mutual Economic 

Assistance 
COFACE - Compagnie Francaise 

d'Assurance pour le Commerce 
Exterieur 

CKAI4ET - Committee for Middle East 
Trade (U.K.) 

CT - computerized tomographic 
scanner 

DEG - German Development Co. 
DISC - Domestic International Sales 

Corp. 
DMZ - Ministry of Economic 

Cooperation (FRG) 

DREE 

EC 
ECG 
ECGD 

ECWA 

EMRO 

EMS 
EMSS 

EPC 

ESA 

ESF 

ESS 

FAA 


FCPA 
FLN 

FRG 
FSC 
FTO 

GAFI 

GATT 

GCC 
GDP 
GFCF 
GIC 
GKES 

GNP 
GOFI 

GTZ 

GWe 
HDPE 
HEU 
IEA 
IAEA 

- Directorate of External 
Economic Relations (France)
 

- European Community
 
- electrocardiograph
 
- Export Credits Guarantee
 

Department (U.K.) 
- United Nations Economic 

Commission for Western Asia 
Eastern Mediterranean Regional 
Office (WHO) 

- Emergency Medical Services
 
- electromechanical switching
 

systems 
- Egyptian Petrochemical Co. 
- European Space Agency 
- Economic Support Fund 
- electronic switching systems 
- Federal Aviation Administration 

(U.S.!
 
- Foreign Corrupt Practices Act
 
- Front de Liberation Nationale
 

(Algeria)
 
- Federal Republic of Germany
 
- Foreign Sales Corp.
 
- Foreign Trade Organization
 

(U.S.S.R.) 
- General Authority for 

Investment (EgyptQ 
- General Agreement on Trade 

and Tariffs 
- Gulf Cooperation Council 
- gross domestic product 
- gross fixed capital formation 
- Gulf Investment Corp. 
- State Committee for Foreign 

Economic Relations (U.S.S.R.) 
- gross national product 
- General Organization for 

Industrialization (Egypt) 
- Deutshe Gesellschaft fur 

Technische Zusammenarbeit 
(FRG) 

- gigawatt (electric) 
- high-density polyethylene 
- highly enriched uranium 
- International Energy Agency 
- International Atomic Energy 

Agency 
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IATA - International Air Transport 
Association 

IATP - International Air Transport Pool
ICAO - International Civil Aviation 

Organization
ICB - Industrial Credit Bank (Iran-

prerevolution)
IDRO - Industrial Development and 

Renovation Organization (Iran-
prerevolution)


IJPC  Iran-Japan Petrochemical Co.ILO - Inkernational Labor 
Organization

IMDB - Industrial and Mining 

Development Bank (Iran-

prerevolution)


ITU - International Telecommunication 
Union 

JETRO - Japan External Trade 
Organization 

JICA - Japan International Cooperation
Agency

KFH - Kuwait Finance House 

KFTCJC -
 Kuwait Foreign Trading

Contracting & Investment Co.KFW - Kreditarstalt fur Wideraubau 
(FRG) 


KIC - Kuwait Investment Co. 

KIIC -
 Kuwait InLornational 

Investment Co. 

KPC - Kuwait Petroleum Corp.

LDPE - low-density polyethylene

LLDPE  linear low-density polyethylene
LNG - liquefied natural gas

LPG - liquefied petroleum gas

LWR  light water reactor 

MEU - medium-enriched uranium

MIO - Military Industries Organization


(Iran-prerevolution)

MOH - Ministry of Health 

MWe - megawatt (electric)

MWt - megawatt (thermal) 

NASA - National Aeronautics and Space 


Administration 

NIOC - National Iranian Oil Co.
NPC - National Petroleum Co. (Iran)NPT - Treaty for the Nonproliferation

of Nuclear Weapons
NSF - National Science Foundation 

(U.S.) 
NTO - National Telecommunications 

Organization
OAC - Office of Antiboycott 

Compliance (U.S.) 

OAPEC 

ODA 
OECD 

OECF 

OPEC 

OPIC 

PABX 

PBO 

PCM 

PHC 
PIF 

PTT 

PVC 
Petromin 

R&D 
RCC 

SABIC 

SAMA 

SANCST 


SASO 

SCH 

SCST 


SIDF 


SITC 

Sonatrach 

TDP 

TFF 
TVT 
UAE 
U.K. 


UN 

- Organization of Arab Petroleum 
Exporting Countries 

- official development assistance 
- Organization for Economic 

Cooperation and Development 
- Overseas Economic Cooperation 

Fund (Japan) 
- Organization of Petroleum 

Exporting Countries 
- Overseas Private Investment 

Corp. (U.S.) 
- Private automatic branch 

exchange
 
- Planning and Budget Office 

(Iran-prerevolution) 
- pulse code-modulated
 

(telecommunications
 
transmission systems)
 

- Primary Health Care 
- Public Investment Fund (Saudi

Arabia) 
- Post, Telegraphs and 

Telecommunications (Ministry) 
- polyvinylchloride 
- General Petroleum and Minerals

Organization (Saudi Arabia) 
- research and development 
- Revolutionary Command Council 

(Iraq) 
- Saudi Arabian Basic Industries 

Corp.
 
- Saudi Arabian Monetary
 

Authority 
- Saudi Arabian National Center 

for Science and Technology 
- Saudi Arabian Standards 

Organization 
- Saudi Consulting House 
- State Committee for Science and 

Technology (U.S.S.R.) 
- Saudi Industrial Development
 

Fund
 
- Standard Industrial Trade

Classification
 

- Societe Nationale de Transportet de Commercialisation desHydrocarbures (Algeria)
 
- Trade Development Program


(U.S.)
 
- Trade Financing Facility (U.S.) 
- Televerket (Sweden) 
- United Arab Emirates 
- United Kingdom 
- United Nations 
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UNCTAD 

UNDP 

UNIDO 

-

-

-

United Nations Conference on 
Trade and Development 
United Nations Development 
Program 
United Nations Industrial 
Development Organization 

USTTI 

VHEU 
WHO 

- United States 
Telecommunications Training 
Institute 

- very highly enriched uranium 
- World Health Organization 
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Office of Technology Assessment 

The Office of Technology Assessment (OTA) was created in 1972 
as an analytical arm of Congress. OTA's basic function is to help legis
lative policymakers anticipate and plan for the consequences of Lech
nological changes and to examine the many ways, expected and 
unexpected, in which technology affects people's lives. The assessment 
of technology calls for exploration of the physical, biological, economic, 
social, and political impacts that can result from applications of scien
tific knowledge. OTA provides Congress with independent and time
ly information about the potential effects-both beneficial and 
harmful-of technological applications. 

Requests for studies are made by chairmen of standing committees 
of the House of Representatives or Senate; by the Technology Assess
ment Board, the governing body of OTA; or by the Director of OTA 
in consultation with the Board. 

The Technology Assessment Board is composed of six members of 
the House, six members of the Senate, and the OTA Director, who 
is a nonvoting member. 

OTA has studies under way in nine program areas: energy and ma
terials; industry, technology, and employment; international securi
ty and commerce; biological applications; food and renewable 
resources; health; communication and information technologies; oceans 
and environment; and science, transportation, and innovation. 


