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INTRODUCTION 7
 
Introduction 

constraints, tendering methods and management techniques
 
these individuals significantly contributed to the ongoing
 
research effort. These discussions are represented by the
 
background papers and seminar proceedings contained in this
During the first two years of the Housing and Construc- volume.
 

tion Industry Research Project, the subproject "Organiza
tion and Operation of the Construction Industry" investiga
ted the various participants and their interactions and the
 
role of the everchanging regulatory environment within which
 
the construction industry operates. 
Findings from this 
re- SEMINAR LOCATION AND DATES
 
search pointed out the need 
to increase the capaci.ty and
efficiency of the construction industry, especially the pri-
 Registration and meetings were held at the ARAB SOCIALIST
cUNION BUILDING, Cairo, Egypt; January 19-20, 1980.
vate sector, if long term devulopment plans are to achieved.
 

Increasing construction output requires: 
 1) an under- ADVISORY COMMITTEE
 
standing of constraints limiting company growth and entrance
 Professor Ahmed Ei-Erian
 
of new firms, and 2) full appreciation of the applicability Cairo University
 
or non-applicability of modern project management techniques. 
Professor N. John Habraken
 
From this additional base of information, it is possible to 

Massachusetts Institute of Technology
 
explore policy alternatives directed toward enhancing con-
 COORDINATORS
 
struction sector contributions to development. 
The initial
 
review-related research has thus evolved into a policy ana--

Dr. David Ashley

Massachusetts Institute of Technology


lysis orientation; 
"Management of the Construction Industry Engr. Omar El Gamal
Arab Contractors
 
in Egypt" subproject is the evolutionary product. 
 Mr. Tarek Selim
 

A combination seminar and workshop, inviting top con-
 Massachusetts Institute of Technology

struction industry managers to review, discuss and debate 
 Mrs. Soraya Abdullah
Cairo University

important industry issues and modern management tools was
 
thought to be one of the more effective means of developing SECRETARIAT
 
the required understanding of constraints and applicability 
 All correcpondence should be directed to the following:
 
of management techniques. 
This input from Egyptian con
struction executives, project managers and ministry cffi-
 P.O. Box 39
 
cials focused and further ranked research alternatives. Giza, Egypt
 

The seminar held January 19-20, 1980, in Cairo attract
ed a broad spectrum of knowledgeable and talented people; 
 PROCEEDINGS
 
their diversity reflected the various needs and roles of 
 Dr. David B. Ashley, editor
 
participants in the construction industry in Egypt. 
 Mrs. Sally T. Brunner, editing


Through discussions on construction financing, resource 
Mr. Reinhard Goethert, design and production
Mr. Nezar Al-Sayyad, assistance in preparation
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PROJECT FINANCING INEGYPT 
 to private sector initiative. The implementation of the
 

open door policy was aided by the reopening of the Suez
 
Canal and the return of the Sinai oil fields, the resur
gence of tourist activity and the sharp rise of private
 
remittances from Egyptian workers. 
This improvement in
 
foreign exchange receipts assisted the reactivation of
Introduction 

the idle capacity in industry, augmented the low level of
The Egyptian economy has been suffering during the 
 domestic savings and accordingly substantially improved
last 20 years from a multitude of problems: the continu-
 the rates of capital formation. Consequently, rates of
ous decline of domestic savings due to the increasing 
 growth in real terms since 1975 have been substantially


pressure of consumption in comparison to the growth in 
 higher, averaging about 9% p.a.
 
Gross National Product, the impact of successive wars and
 
the burden of extensive military outlays, the large 
 The 1980 Development Plan
 
expenditures involved in reconstruction, the substantial 
 The five year plan 1980 - 1984 development plan aims
rise in the internal price level brought about by import-
 at a growth rate of real GDP and GNP of 10% annually.

ed inflation and the continuous reliance of the authori-
 The relative high growth rate assumed in the plan was
ties in financing their deteriorating fiscal budget 
 predicted on continued high rates of growth of investment
through the banking system. Therefore one can say that 
 to be financed by considerably higher rates of national

the above structural problems were aggravated by domestic 
 savings and by decreased reliance on 
foreign resources.
financial and pricing policies. 
 This scenario implied a substantial squeeze on domestic


The aveiage rate of growth of real GDP in the 
 consumption to raise domestic savings from around 14%
period 1966  1974 was on the order of 3%, slightly above 
in
 

1977 to 26% of total resources in 1982. The 1978 and
that of population growth. 
 The Egyptian authorities in 1979 
figures indicate that both investment and consumpfull knowledge of all of the above-mentioned problems, 
 tion expenditures have turned out to be higher than
felt the urgent need to adopt the appropriate reforming implied by the plan. 
 For instance the rate of overall
measures, the basis of which were clearly spelled out in 
 consumption to gross national product rose from 86%
the paper drawn by the President known as the "October 
in
 

1977 and 1978 to nearly 92.5% in 1979. 
 Consequently the
Working Paper". 
 The paper adopts the open door policy as 
 ratio of Gross Domestic Savings/GDP deteriorated to nearthe approach to development through the encouragement of 
 ly 7.3% in 1979, thus falling considerably below the plan
private sector initiative and the improvement of rela- target. 
However, the increasing reliance on 
the capital
tions with the outside world to attract both technology 
 inflows to finance the rising investment expenditures
and foreign capital. 
 resulted in a surplus on the overall balance of payments

Since then there has been a shift towards a more 
 for 1977 and 1978.
 

liberal exchange and trade system, decentralization of 
 On the average, luring the past five years the overdecision making in the public sector, and encouragement 
 all fiscal deficit of the government has been running at
 

a 
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19% of GNP. 
 Such deficit was mainly financed throur:hi tht 

banking system and foreign finance for 40% 
and 35% respec-

tively. Such expansion in fiscal and monetary policius 

has resulted in general excess 
in demand pressures 

reflected in rapid increases in the prices of non-control-

led goods and services and by a spread of black market 

transactions in areas 
subject to price control. The 1980 

fiscal current and investment budget envisage an overall 

deficit of L.E. 3.7 billion, which represents again some-

thing around 28% of projected GNP for 1980. Domestic and 

foreign resources identified to finance the bulk of this 

deficit are L.E. 1.5 billion and L.E. 1.2 billion respec-

tively. 
The balance vis L.E. 1 billion represents 

unidentified resources, and most probably will be covered 

through the recourse again to the domestic banking 


system. 

In addition to the government investment program in 


1980 amounting to L.E. 3.1 billion, it is anticipated
 
that the private sector will alsc be investing around 

L.E. 
500 million, i.e. total investments represent 

277.1 projected 1980 GNP. If we assume that the debt/ 

equity ratio applied for financing such private sector 

investments would be 60:40, 
t.en the overall domestic 

credit needed for financing the private sector require-

ments will be around L.E. 300 million, out Df which one 

can assume 50% in local currency. 


In order to discuss together the availability of 

such overall domestic credit as 
well as the ability of 

the capital market in Egypt to finance such investment 

requirements I shall try to analyze the structure of the 

present banking system as well as 
the monetary policy 

affecting domestic credit in general. 


However, before discussing the financial aspects of 

the development plan, I would like to highlight the 

importance of the availability of the physical factors of 


production and the need to strike a balance between such
 
resources and the overall investment targets. Otherwise
 
any excess in such investment expenditures can but add to
 
the already accelerating inflaLion.
 

For example, according to the Booze Allen and Hamil
ton survey of 1977, 45.8% 
of investment expenditures is
 
reflected in construction, and for every L.E. 1 million
 
of net construction volume 
(in 1975 prices) there is a
 
need of 8000 tons of cement. 
 Such a formula translates
 
itself into the need for 7.100 million tcns approximately
 
of cement, the implementation of the 1980 development
 
program deflated by 1975 price level. 
 With local cement
 
production capacity of 3 million tons 
and a maximum ports
 
capacity for importation of 2-3 million tons, 
can this
 
investment program be implemented!
 

By the 
same token one should further investigate the

availability of other physical means of production.
 

The Banking Structure
 
Since the nationalization of the banks in the early
 

1960's and up to 1975, there were only four commercial
 
banks operating in Egypt. 
They were fully owned by the
 
state and tney functioned mainly as instruments for
 
carrying out government policy in their respective areas.
 
Being commercial banks, their main function was to
 
provide the public sector with its working capital
 
requirements as well as the finance of international
 
trade in general. 
 There were also three other special
ized banks--an agriculture credit bank anO two mortgage
 
banks--providinq financing for agricultural cooperatives
 
as well as housing and construction projects. Moreover,
 
in 1976 the Industrial Development Bank was established
 
to finance the fixed and working capital requirements of
 
private and public sector industrial enterprises in
 
Egypt. The deposit liabilities of those specialized
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banks are relatively small and they are mainly dependent 
 $1.4 billion approximately.
 
in 4unding their transactions on the Central Bank of
 
Egypt and the commercial banks. 
 The Monetary Policy


Under the foreign investment law enacted in 1974, 
 The monetary policy can be defined in a very prelimforeign banks were allowed to enter Egypt. 
So far a 
 inarv manner as the intervention by the Central Bank in
 
total cf 39 banks have been established under this law.
Of these, 13 banks manipulating money supply with a view to assure the
are authorized to engage in 
a full 
 undisturbee functioning of the monetary system, as well
range of banking operations in both foreign and local 
 as influencing the performance of the economy. 
 It also
currencies. 
These banxs compete with the state-owned 
 deals with the organization of the monetary system with
commercial banks, and their deposit liability as well 
as a view of establishing a proper banking system conducive
their net foreign assets and domestic credits are part of 
 to mobilization of resources to assist and facilitate the
the liabilities and assets of the banking system in 
 development pocess. 
During the last five years, 1975 
-
Egypt and thus affects both money supply and the overall 
 1979, the growth rate of the broadly defined money supply
domestic credit. 
 Their foreign assets in 1976 came to 
 (money and quasi-money) has averaged 27% p.a. whereas the
exceed their liabilities under corresponent bank facil-
 rate of economic growth during that period averaged 9%
ities for the first time since 1972 and by the end of 
 only. Such excess in the liquidity is normally reflected
June 1979 the net 
foreign assets of the commercial banks 
 n increased demand pressures and accordingly accelerated
reached L.E. 1.2 billion or 
U.S. $1.7 billion approxi-
 inflation and/or continuous depreciation of the currency.
mately. 


The main factors affecting the substantial increase
The cther 26 banks operate only in foreign curren-
 in roney supply were the increase in domestic credit and
cies and very few of this group are engaged primarily in the improvement in the net foreign exchange position of
investment banking. 
Their deposit liability at the end 
 the banking system. This improvement ir.the net foreign
of September 1979 amounted to U.S. $676 million. 
 exchange position of the banking systEm is mainly due to
Moreover, the Arab African International Bank, esta-
 the substantial inflow of foeign excha:ge transfers from
blished in the mid 1960's, and the Arab International Egyptian workers which are kept in the form of currency
Bank. established in 1971, are 
two offshore banks that 
 deposits, and thus constitute part of the money supply
operate under special administrative and judicial 
 but not of the balance of payments. By the end of June
regimes. 
 These banks finance foreign trade and invest-
 1979 it is estimated that the foreign currency deposits
inent projects in various Arab and African countries and 
 with the banking system in Egypt exceeded $4 billion.
 are 
intended to deal exclusively with non-residents and 
 Given a continuation of this trend it can 
be expected
in foreign currencies. 
However, with the relaxation of 
 that the needs of the private sector for foreign currency

foreign exchange control in 1976- such limitation on 
 term finance can be adequately met by the existing

their dealings only with non-residents does not any more 
 financial institutions.
 
apply. As depicted from their annual reports, their 
 By contrast the situation concerning long term local
deposit liability at the end of 1978 amounted to U.S. 
 currency resources has been characterized by increasing
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shortages. This is due to the continuous reliance of the 

government and the public sector on the banking system 

for financing their current and investment deficits, 


During the last 5 years 90% of the increase in 

domestic credit has been absorbed by the government and 

the public sector, leaving only 10% of the increase to 

the private sector. 
At the end of June 1979 net domestic 

credit amounted to L.E. 9.04 billion, out of which L.E. 

7.92 billion represents the governn.ent and the public 

sector indebtedness. Money supply at 
that date amounted 

to L.E. 6.3 billion, 


Assuming that there will be no changes in the net 

foreign assets of the banking system in 1980 in order to 

sterilize its effect on money supply, and assuming that 

under prudent monetary policy money supply wiil be 

allowed to grow by 15%, given the anticipated rate of 

economic growth at 10%, then net domestic credit can only 

grow by L.E. 1 billion approximately, which is almost 

equal Lo the net deficit of the 1980 Draft State Budget. 


On the other hand, the banking system's claims 

towards the private sector have been growing during the 

last two years at a rate of 33% p.a. Assuming that the 

same percentage will apply in 1980, 
if not larger on 

account of the anticipated investment figure of L.E. 500 

million, then the increment in the domestic creidt needed 

to finance current and investment requirements of the 

private sector will be in the range of L.E. 250-300 

million. 


Moreover, the ability zf the banking system to 

increase domestic credit to the private sector, given 

their increased overall liquidity in foreign exchange, is 

furthermore constrained by the quantitative ceilings 

imposed by the Central Lank of Egypt in conformity with 

the stabilization program agreed upon with the IMF for 

reducing the inflationary pressures on the economy. 


One of the main deterrents to the proper evolution
 
of the capital market in Egypt is the lack of specialized
 
financial institutions in both term financing and the
 
mobilization of long term local resources. The situation
 
was further hampered in 
the past by the low level of
 
interect rates and the lack of government interest in
 
developing the capital market. 
The banking law enacted
 
in 1975 removed the statutory ceilings ,,n interest rates
 
and empowered the Central 3ank of Egypt to 
fix interest
 
limits in the light of prevailing nonetiry and credit
 
conditions. In 1977 the 40.5% withholding tax on 
inter
est payment was abolished and accordingly the return to
 
holders of time and saving deposits increased by 66%.
 
However the accelerating inflation in the last few years
 
has caused real interest rates to remain largely negative.
 
Therefore the relatively low level of domestic interest
 
rates has made the banking system less effective in
 
mobilizing private savings and for rat'cning the avail
able investable resources among the competing 
uses.
 

The ratio of currency in circulation in Egypt to
 
the total stock of money supply as at the end of June
 
1979 was 38% against 41% at the end of 1977. This rate
 
is still considered very high and indicates the extent to
 
which funds 
are available with the households and which
 
can be easily tapped in a non-inflationary manner through
 
the issuance by the private sector of bonds at attractive
 
terms and conditions. This channel h.L been and is
 
likely to remain ineffective as long as interest income
 
from such bonds is still subject to the withholding tax
 
at the raLe of 40.5% plus the general income tax.
 
Furthenctore, the Egyptians are legally free to hold
 
foreign exchange deposits, and at interest on such
 
deposits is not regulated by the Central Bank but follow
 
closely interest rates in the Euro currency markets, the
 
present differentials against Egyptian pounds interest
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rates provide disince:ntives for holders of foreign 
 capital market. However, the evolution of a capital

exchange balances to convert into local currency. 
 iarket in local currency is constrained by statutory dnd
 

institutional deficiencies as previously outlined.
 
Investment Banking
 

Up to 1975 investment banking has been neglected in 
 MIDB Policy and Strategy

Egypt. Tnis is due to 
the fact that the state ownership Before closing down I would like to cite our
 
was dominating the majority of all economic activity in 
 experience in MIDB 
being the first investment bank
 
Egypt. Investment decisions were made by the Central 
 incorporated in Egypt under the open door policy. 
From

Authority, and funding was mada out of the central 
 the outset the bank focused its activity on investment
 
budget. The banking syst$n confined its role to financing 
 banking, i.e. project identification and finance.
 
tle working capital reqcirement of the public sector, as 
 MIDB only finances enterprises in the private sector.
 
well as financing Egypt's external trade. 
With the 
 The object of the project should be responsive to the
 
adoption of the open door policy as the approach to 
 general objectives and set of priorities specified by the
 
development, the international banking community waz 
 Egyptian rovernment in the context of the National Devel
invited to establish offices in Egypt as well as 
to Join opment Plan. MIDB's financing is in the form of equity

with local financial institutions in forming investaent 
 participation and/or medium and long term loans, depending

banks. The main objective w~s to assist the local banking 
 on the project's ability to pay back such debt finance.
 
community in catching up with the technique of project 
 Moreover, the bank provides full-fledged banking services
 
appraisal which has substantially developed in the free 
 to the projects, including working capital requirements.

world, as well as to contribute to the evolution of a 
 The bank has succeeded over the past four years in
 
capital market capable of funding development require-
 promoting over 20 projects with a total investment cost
 
ments However, there is 
a loop-hole in the investment exceeding $300 million. 
The bank's participation in
 
law which allows the foreign banking community to finance those projects, in the form of equity, medium and long

also international trade. Being newcomers and not fully 
 term loans, as well as guarantees, amounted to around
 
aware of the economic environment in Egypt as well as the 
 $70 million. The difference between the two figures

credit-worthiness of the clients, the bulk of the new 
 represents the bank's success in mobilizing resources
 
banking community indulged in financing the increasing 
 from other local, Arab and international financial
 
consumption demand for imported goods and commodities, institutions.
 

After the lapse of more than four years since the 
 The bank does not specialize in any specific sector,
 
open door policy was implemented and with the increasing 
 however, priority is being given at present to projects

size of their deposit liability, the foreign banking 
 which address themselves to severe bottlenecks in the
 
community is becoming more and more interested in project 
 economy, such as construction, contracting and building

finance. 
As mentioned before, the availability of such material sectors and projects in the capital good-,
manu
a relatively large pool of foreign exchange resources 
 facturing sectors.
 
constitutes a good base for the evolution of a proper 
 Investment decisions are only made on the basis of
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sound 	investment criteria and will provide financial 


assistance only to projects which are financially and
 
economically sound and technically feasible. 
To ensure 

this, MIDB applies the following major criteria in its 

appraisal of pro3ects: 


(I) 	 The project's internal financial rate of return 


should be higher than the interest rate applicable 


on lony term loans. 


(II) 	 The project satisfies the minimum requirements of 

sound financial practice relating to consideration 


of liquidity, profitability and loan safety. 


(III) The appraisal exercise should include the calcula-


tion of project's economic rate of return, which, 

as a minimum, must be higher than the opportunity 


cost of capital in the economy.
 

(IV) 	Special consideration is also given to employment 


generation, training possibilities, the availability 


of raw materials and the level of value added. 


Finally, the bank hopes to make a positive contribu-

tion toward the development of an active capital market 

in Egypt by emphasizing the following: 


(a) 	 Mobilization of resources to cover its
requremetsbalances resource
 

requirements.
 

(b) 	 Mobilization of financial resources for projects 


(in addition to MIDB financing) through public 


subscriptions and syndication of loans with other 


financial institutions. 


(C) 	 Rotation of MIDB equity investments, promissory
 
notes and bonds.
 

(d) 	 Insistence on the application of sound accounting
 

and auditing practices by the projects in which
 

MIDB participates.
 

(e) 	 Promotion and development of specialized financial
 

institutions to develop the capital market in
 

Egypt.
 

Summary and Recommendations
 

To sum up, one can say that project financing in
 
Egypt is still in its infancy stage; the capital market
 

is developing but its evolution is handicapped by a lot
 
of deterrents. Among these deterrents are:
 

-
 The lack of specialized financial institutions in
 
long term resources mobilization.
 

- The substantial budget deficit and the continuous
 

reliance of the authorities on financing such deficits
 

through the banking system.
 

-
 The monetary policy should also be qualitative and 

not only quantitative to allow for financing the ever 
increasing private sector investment activity. 

- The structure of interest rates shouli be substantially 

higher to offset the accelerating inflation rates and 

to be more inducive to holders of foreign currency
 
to convert into local currency.
 

- Interest rates on bond issues in local currency should 

also be exempted from withholding tax to enable the 

investment community in general to tap the ever 
increasing volume of local currency deposits in an 

uninflationary manner. 
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-
 More generaous tax exemptions for productive invest

ments to facilitate tapping the excess liquidity in
 
the community through equity participation being the
 
most acceptable form of capital formation in Islamic
 
countries.
 

-
 And finally, the overall development plan should he
 
accompanied by a material balance between the available
 
physical factors of production and the overall invest
ment targets.
 

Main Peferences
 
(1) 
IMF and the World Bank publications.
 
(2) 
C.B.E. Annual Report, 1978.
 
(3) C.B.E. Economic Report, June 1979.
 
(4) 
The 1980 Draft State Budget and related Financial
 

Statement.
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CONSTRUCTION PROJECT AND COMPANY FINANCING 
 regarding the availability of financing appear to be a
INDEVELOPING COUNTRIES: A REVIEW 
 major source of risks to these firms.
 
The purpose of this note is 
to suggest various
 

avenues for improving financial technology in the con
struction industry. This refers both to the design and
 
operation of the overall system for financing construc
tion and to the understanding and use of this system by
 
individual firms. 
 It should be recognized, of course,
 
that this
I. INTRODUCTION improved financial technology will not relax
 
constraints on the overall availability of resources for
The overall objective of the Technological Planning 
 investment, whether in construction or industry. 
Hard
Program is to assist Cairo University in augmenting 
 choices will still have to be made at a national level to
Egyptian capabilities for formulating and implementing 
 balance desired expenditures with available resources.
science and technology policies as required for the real-
 However, improved financial technology within the conization of Egypt's overall development goals. 
Within this struction industry 
can incredse its efficiency, especbroad mandate, the construction industry is of special 
 ially if it removes disfunctional constraints from firms
interest, both because of its importance in Egypt's 
 and provides clearer incentives for superior management
overall plans and because of perceived opportunities for of construction itself, as opposed to successful passage
improvinc -*ts performance, 

through a financial labyrinth.


The -mi.crtance of the construction indu;try and the 
 In order to discuss improvements in financial tech -
need to improve its performance are evident. 
The current nology, a basic understanding of financing at the level
five-year plan calls for approximately 1 1/2 billion 
 of individual project as well 
as that of the firm is
dollars of new construction, but current industry capa-
 required. 
The main body of this paper provides this
city falls far short of that target. In addition, it background. 
 Part II gives an overview of financing,
appears that the Plan's forecasts for construction are 
 defining its functions, distinguishing the three differconservative and the likely demand may be 10-12% greater 
 ent classes of finance and outlining its role in project
than that projected. 

development. 
Part !II provides a more detailed look at
While improvements in "hard" technology undoubtedly 
 financial evaluation and the structuring of financing for
can help reduce the gap between projected construction 
 specific projects, with a special emphasis 
on alternative
demand and industry capacity, an equal opportunity 
 mechanisms for relaxing financing constraints. Part IV
exists in the 
area of "soft" technology, the management 
 focuses on financing's role in project implementation,
of construction at both the national and project levels, 
 with an emphasis on issues arising at the level of the
Financing is 
a key part c this "soft" technology. The construction firm. 
Part V presents a summary of the
financial capacity of construction firms appears to be 
 issues and financing's role in project development.
a major constraint on their growth and uncertainties 
 Given this basic framework for financing's role in
 

u . ." - i . . - - . 
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project development, in Part VI we briefly describe 


some topics for further analysis that have a signif'7ant 


impact on financing's role in development in Egypt. 


II. 	 OVERVIEW OF FINANCING 


In order to develop an understanding of the financing 


process, it is important to first consider the two func- 


tions that finance performs: (1) the allocation of finan-

cial claims over time to take advantage of productive 


possibilities and allow for differences in preferred time 


patterns of consumptiop, and (2) the allocation of risks 


among different sectors, firms, or individuals to minimize 


the impact of these risks on overall welfare, 


Additionally, it is necessary to distinguish between 


three types of finance: (1) credit, where the return on 


investment is limited to contractual terms, (2) risk 


capital, where the financing entity faces risks of a 


commercial or political nature but anticipates that its 

share in the returns of the venture will compensate for 


the risk, (3) subsidy capital, where the expected finan-


cial returns do not compensate for the risk exposure 


undertaken. 


Credit involves a transfer of purchasing power over 


time and, in general, is not a useful mechanismfor allocat-


ing risk. The expected return earned by the lender is the 


interest rate, which reflects the time value of money, 


the expected rate of inflat±on, and any necessary admini-


stration costs. The actual return may be lower due to 


the possibility of default and the real returns may vary 


due to inflation. However, since the normal return is 


never greater than the contractual interest rate, the 


lenders' primary concern is to limit the possibility of 


loss through default. Credit comes very close to being 


a pure time transfer of money. 


Risk capital embodies both time transfers and risk 


allocations. By providing a mechanism for distributing
 

claims on risky ventures throughout society it provides
 

the advantage of allowing diversification, the reduction
 

of risks by averaqinq them across ventures whose outcomes
 
are not perfectly linked. The return on risk capital is
 
normally a share in the profits of the venture, so it can
 

entail either a profit or loss depending on the outcome
 

of the venture.
 

The risk allocation role is critical when investors,
 

as assumed in modern capital market theory, are risk
 

averse. This implies that in order to invest in a risky
 

venture the expected rates of return will include an
 

additional "risk premium" above the market rate of
 

interest. To the extent that the outcomes of ventures
 

are not perfectly correlated, risk averse investors will
 

seek to diversify their holdings and limit their exposure
 

to risk. To the extent that capital markets enable this
 

diversification to take place, the "risk premium" demand
ed will only reflect that proportion of risk which is
 

undiversifiable within the economy. Thus the impact of
 

risks on a society are minimized when the claims on risky
 

ventures are held by well-diversified investcrs. A
 

counteracting influence is the incentive for proper
 

management of risky ventures, which favors strong control
 

of risky ventures by individuals with large stakes in
 

them. As a result, policies for allocating risk depend
 

both on diversification and incentive effects.
 

Subsidy capital covers the broad range of financial
 

contracts tnat embody some form of grants or subsidies in
 

addition to the basic functions of finance. Often financial
 

subsidies are not readily apparent, since they take the form
 

of concessional interest rates or below market expected rates
 

of return. When these rates do not reflect those in the open
 

market with regard to compensation for time and risk tradeoffs,
 

a subsidy is being granted. It is important to be aware of
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these equivalent subsidies during all 
stages of the fi-
 private owner of the project--and total costs and benenancial process, 

fits--those that would accrue to 
society as a whole. If
 

-he project is profitable only in direct terms, but not
The Role of Financing in Project Development 
 from a social perspective, the project should be rejected
The financing process is an issue here because of 
 for the purposes of public financing and relegated to the
the critical role that it plays in the choice and devel-
 private sector. 
 If the project is profitable from
opment of projects to be undertaken in the five yeer plan. 
 social perspective 
but not from a private viewpoint, it
In order to clarify this role in this section, we outline 
 can either be redesigned or be supported by grants or
briefly the overall process of project development. This 
 subsidies sufficient to make it attractive. Clearly
process is divided into five stages. 
 These stages are: 
 Stages 1 and 2 should be viewed 
as interactive with
1. Project Design 
 extensive redesign or revision of projects taking place
2. 	Economic Evaluation 
 if the economic evaluation suggests this is worthwhile.
3. Financial Evaluation/Structuring of Financing 
 Stage 3, the financial evaluation, is of primary

4. Implementation 
 importance for the selected projects to be able to advance
5. Monitoring and Supervision 
 to the implementation stage. 
 This process will be exam-
The relationships among these stages are flowcharted in 
 ined in detail in Part Three of this paper. The evalua-
Figure 1. 


tion process involves two types of activities. One is

The first stage, project design, begins with the 
 credit evaluation. 
This involves determination of
identification of investment opportunities based on tech-
 whether the project is bankable--whether the project's
nological improvements and the desire to expand the exis-
 cash flows are sufficient to support the credit needed
ting infrastructure. This identification is followed by 
 given the equity investment the project sponsor is
 a specification of the technically feasible alternatives 
 prepared to make. The other involves a series of steps
for exploiting the opportunity and a selection of the 
 for closing the "financial gap"--the difference between
economically efficient alternatives. 
Thus the first 
 a project's financing requirements and its credit capa

stage involves a substantial element of economic as well 
 city. 
These two activities are interactive with the
as technical evaluation. 
 second, continuing until the project becomes bankable or
 
The second stage, the formal economic evaluation, is discarded. 
This process enables project financing to
involves a careful analysis of project costs and benefits, be structured in the most efficient manner available.
adjusting for differences in timing and risk of the vari-
 It should be remembered that while this process is used
ous inflows and outflows. 
At this point, careful selec-
 to directly determine financial structure on 
the project
tion of discounting rates is essential in order to cor-
 level, it also defines financing at the company level,
rectly capture the time value of money and the varying 
 since the firm is 
the sum of its component projects.
levels of risk exposure. This economic justification 
 Stage 4, implementation, involves the final design,
should be done for both direct project costs and bene-
 contracting, disbursement of funds, 
and the monitoring


fits--the costs and benefits that would accrue to a
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activities which the financing entity must perform during
 
each of these activities. 
 It is this stage of the project
 
development that has the greatest impact on the financial
 
needs at the company level. 
The issues in company finan
cing as required for project implementation are examined 0
in Part IV. 


i 
H	 

1 
DETERMINE PROJECT
Stage 5, monitoring and supervision of the project 
 DEBT cAPACITY 

once it is underway, is a critical stage which is often
 
overlooked in the project evaluation pio -ss. It 
 Is deb c
provides information which can be used to 
"correct" pro-


sponsor'b proposed equity
0BNAL3----n
ject operations to insure that it is economically benefi- W 	 investment sufficient to
00 BKABLE no ine etfinance aumintz 	 project? (assumingcial after the fact and to insure that the project spon-	

'standard" financing terms) 

I	 sncsor is able to meet the terms of the financing and is 

motivated to do so. 
 yes 
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O C TERMS
 

TO INCREASE DrST
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% 
 OR ABANDON
 not, a series of steps should be taken, each one conclu- GO TO STAGE IV
 
ding with a new test of the project's bankability. These
 
steps include extending the project's credit capacity,
 
providing risk capital financing, or, as a last resort,
 
providing guarantees or subsidies. 
The outline of this
 
process is shown in Figure 2. 
It is important to remember
 Figure 2: 
 DETAI1L OF FINANCIAL EVALUATION PHAS'
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that this process may be repeated iteratively and that 

the entire process may feed back into the earlier stages 

of project design and evaluation. 


If this process is carried out agressively, it 

should be possible to finance most projects that are 

economically attractive from both direct and social per-

spectives. 
Through vigorous application of the first 

two phases--extending the project's debt capacity and 

risk capital financing--subsidizs 
can be avoided in many 

cases, saving scarce public financial resources for cases 

where the project's social benefits clearly outweigh the 

direct financial costs. 


Credit Capacity 


Credit financing involves a contract to repay a 

determined amount regardless of the profitability of the 

project. Since the lenders' income can never be greater 

than the stipulated return or interest, the lenders' 

primary concern is to limit the possibility of loss due 

to default. Since tne lender does not get a share of 

project earnings, it must take a relatively narrow 

approach in project analysis, an approach concentrating 

primarily on the risk of loss. 


Determining Debt Capacity 


There art many approaches used to determine debt 

capacity. 
However, most of them involve variations of 

two basic approaches. The traditional approach centers 

around che question: What protection do we (the lender) 

have if the borrower defaults? This translates into 

the question of whether these exists a sufficient person-

al or corporate guarantee. 
The second approach involves 

the question: 
 How much debt can the project (borrower) 

incur without a serious risk of default? This question 

would suggest an analysis concentrating on net cash 


flows expected from the project and the extent to which
 
these cover debt service (plus scheduled repayment) under
 
very pessimistic conditions. 
 The first approach focuses
 
cn the lender's capacity to recover funds in case 
of
 
failure while the second emphasizes the project's capaci
ty to cover fixed changes as a going concern.
 

The traditional approach has 
a nur.ber of unfortunate
 
consequences. 
First, since the credit agency focuses
 
primarily on borrower collateral, they avoid, to a large
 
extent, taking any responsibility for the viability of
 
the project from a technical and economic perspective.
 
In contrast, the going concern approach requires a thor

ough economic analysis of the project, since it focuses
 
on the project's capability tc cover fixed charges. 
This
 
is a particularly important consideration for a public
 
agency, whose objective is to promote economic develop
ment. 
Such a lender must take responsibility for the
 
efficient use of all rescurces, and not merely concern
 
itself with the profitable recovery of it-
 own funds.
 
Second, many projects involving development of capital
 
poor resources may not be able to pass the collateral
 
test even 
though they are clearly economically viable.
 
The reliance on guarantees may not even reduce the
 

losses from default. This approach assumes 
that in the
 
case of default '-he lending agency will be able, and
 
willing, to seize the assets and liquidate them.
 

We are not trying to imply that borrower guarantees
 
are unimportant. They play an important role in providing
 
incentives for complying with credit terms 
and can be
 
particularly useful 
in dealing with defaults resulting
 
from fraud and mismanagement. 
They should not, however,
 
be viewed as the prime source for security for the loan.
 
The principal question should be that of how much credit
 
the project can support.
 

The critical question of the going 
concern approach
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is what amount of debt a project can service under 
 personal property represents a mechanism for enforcing

pessimistic conditions. In general terms this is deter-
 the contractural credit terms, since it provides the

mined by identifying various factors which may have a 
 lender with a way to impose penalties when the borrower
 
negative effect on the project, estimating the cash flows fails to act 
in good faith. As such, guarantees may be
which the project will generate under various pessimistic particularly important in the case of closely held firms
 
assumptions regarding these factors, and determining what 
 where the alocations of revenues and expenses among

level of (:cllt these minimum flows would service. Thus 
 affiliated projects may be arbitrary. 
In such cases it

the focus is on flows or coverage of fixed charges, rather 
 may be difficult to adequately define and enforce claims

than on balance sheet relationships. 
 on the project itself. In most cases, however, the


This approach should be used for public as well as 
 returns the project sponsor hopes to earn will serve as
private projects. 
When a public sector project is a guarantee since default will result in 
a loss of these
 
financed through debt beyond its own capacity, its benefits.
 
"excess" debt represents a claim on the country's overall
 
debt capacity and will offset borrowing elsewhere in the Effect of Credit Terms
 
system. Thus, it represents a hidden subsidy which may 
 As previously noted, a project's debt capacity
distort the evaluation of the project's attractiveness, should be determined primarily by the cash flows it can
 

Clearly, a lender should look beyond the project's 
 generate to service debt under pessimistic conditions.

cash flows to other assets and liabilities of the 
 However, the total amount of dcbt which can be serviced

borrower. Although the project and its cash flows repre-
 by these cash flows is a function of the credit terms.
 
sent the primary source of funds for servicing the debt, 
 Credit terms include interest rate, maturity, grace

other resources 
should be taken into account. When the period, amortization schedule, and degree of flexibility

other resources are negative, the firm may be overcom-
 of the payments. Often, with standard credit terms which

mitted relative to its operating base. In such cases, 
 require payment of interest plus an equal amortization of
the maximum loan should be the debt capacity of the new principal in each year or equal total payments in all

project less the excess debt position of the borrower. 
 years, the project's debt capacity is constrained by the
 

The above discussion has focused on the ability of 
 pessimistic cash flow in those one or two critical years
a project to service a debt, a necessary but not suffi-
 where its expected cash flows are 
lowest in relation to

cient condition for granting credit. 
A willingness to 
 required debt service. A change in the terms of credit
 
meet the contractual terms is also necessary. 
This which provides a closer match between anticipated cash
willingness may be inferred from past experience, where 
 flows and debt service may serve to relax this constraint.
 
a particular borrower has met all obligations faithfully.
 
However, in cases where there is no.previous experience The Interest Rate
 
or where it has been inadequate, personal guarantees and 
 Discussions of credit terms often focus on the

other types of collateral claims become important. A interest rate; the interest rate charged has two critical
 
guarantee which provides a claim against a borrower's 
 impacts: (1) it determines the total cost of the loan,
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and (2) together with the maturity of the loan and the 


amortization schedule it determines the time pattern of 

payments. However, by changing the maturity or the amor-


tization schedule, the pattern of payments can be altered 

without changing the interest rate applied. This is 


important because the interest rate should not be viewed 


as a policy variable that can be changed to accomodate a 

particular project. In the .:ase of a true credit, one 


not involving a hidden subsidy, the interest rate charged 


should reflect the cost of borrowed funds to ihe institu-


tion, the opportunity cost of the use of the funds, the 


institution's normal operating cost, and a risk premium 


to cover the chance of default. This interest rate should 

be similar to that which can be obtained on loans of 


similar risk elsewhere in the economy. If this is not 


the case, credit will be misaliocated and may worsen 

rather than improve total economic welfare. An interest 


rate below this leirel implies a hidden subsidy and as 


will later be shown, this is often an inefficient and 


inequitable subsidy. 


Loan Maturity and Flexibility 


The traditional approach for determining loan 

maturity is to match the length of the loan to the life 


of the asset being financed. This criterion, however, 


ignores the fact that what is being financed is not the 


acquisition of a specific asset but the firm as a going 


concern. An alternative to this somewhat dubious 


approach is to match the maturity and repayment schedule 


to the net pattern of expected cash flows from the
 

project. This approach shifts the focus from the parti-


cular assets to the project as a going concern. 


The implications of this going concern cash flow 


focus are readily apparent in the case of working capital 


financing. Although the components of a firm's working 


capital are relatively short-lived, the recovery of cash
 

from the project as a whole reflects the fact that there
 

is a permanent investment in these short-lived assets.
 

The project as a whole will have a cash deficit in early
 
years and in later years a stream of positive cash flows
 

which can be used to retire debt and provide a return to
 

the equity holders.
 

The contribution of credit in promoting development
 

can often be extended by incorporating some flexibility
 

into the repayment schedule. If properly designed and
 

administered, this flexibility need not imply a greater
 

risk of default or implicit subsidies of any type.
 

Project cash flows will certainly fluctuate from expec
ted levels; the magnitude of these fluctuations are the
 

prime factors in determining project debt capacity. To
 

the exLent that scheduled repayments can be shifted in
 
response to these fluctuations the chances of insolvency
 

are decreased and thus debt capacity is increased.
 

However, a loan with totally flexible payments would not
 

be a true credit since the repayment of the loan would
 

depend on the project's profitability. Additionally, it
 
would have the undesirable effect of removing incentives
 

for the borrower to repay the loan promptly, since there
 
is not a contractural payment schedule which must be met.
 

As a result, there would be less assurance that the debt
 

would be repaid. On the other hand, totally fixed pay

ments, with no provisions for flexibility, may unneces

sarily increase the risk of insolvency, thus reducing
 

borrowing capacity and increasing lender risk.
 

Sources of Credit
 

There are three primary sources of credit which we
 

will briefly discuss below: (1) private banks lending
 

capital at market terms, (2) official lenders, and
 

(3) development banks.
 



PAPERS 31
 

Borrowing at market terms from T ivate banks has 
 can be changed to favor a project without incorporating
the advantage of obtaining funds with 
less outside 
 implicit subsidies.

intervention and control. 

Thus it may be possible to provide
The negotiation takes place on 
 benefits at very little cost to the lending agency and
a purely commercial basis. 
There is 
a fair amount of 
 society as a whole. 

flexibility available ranging from straight .loans to 

For this reason the development
 
finance function should focus on 
a creative use of
lines of credit. However, due to the limited input of 
 financing terms, aggressively pursuing all the available
the banks in the other stages of the development process, 
 options, including some built-in flexibility of credit
there is less flexibility in the credit terms than may be 
 contracts, as 
the first step in closing a project's
desirable for developing the project's .debt capacity to 
 financing gap.
 

its maximum pctential.
 
Both official lenders, typified by the import-
 Risk Capital
export banks, and development institutions, such as the 
 All projects involve risk, and thus the cash flows
World Bank, offer more flexible credit terms. 
Addition-
 they will generate are not known with certainty. Credit
ally, these institutions participate in the earlier 
 financing, however, involves at best only limited flexievaluation and design sections of the project development bility in payments.


process. As a result, only a fraction of the
While this may put certain restrictions on the net expected cash flows from a project can be promised
development process, it 
can be particularly valuable in 
 to creditors and the amount of credit financing that can
providing an element of expertise in this complicated 
 be obtained will generally be less than the total necesprocess. 
 The use of import-export bank financing may 
 sary investment for most projects. 
The remainder must
also impose further restrictions by requiring the project 
 be financed with risk capital, capital which is subordidevelopers to use the services and products of the bank's 
 nate to credit comments but participates in project
nation. 
Finally, in the case of both development banks 
 returns once credit commitments are met.
and import-export banks, the credit terms often involve 
 Risk capital may be of several types.
concessionary interest rates. It may be
Whenever this is the case 
 common equity in a going concern, a pro-rata share of all
it is necessary to determine the grant equivalent in the 
 returns above and beyond debt service either in the form
loan; the grant equivalent is the face value of the total 
 of dividends or reinvested profits. 
Other forms of risk
loan minus the discounted present value of all future 
 capital involve limited participation in the risks and
repayments computed using the appropriate discount -ate 
 returns of the enterprise.
as previously discussed under interest rates. 
 By expli-
 If the project is not bankablc even after credit
citly acknowledging the amount of subsidy present through 
 terms are tailored as closely as 
possible to the prothe use of this technique, distortions in evaluation 
 ject's characteristics, the remaining financial alterbecause of hidden subsidies can be eliminated, 
 native is to increase the risk capital investment in
 

the project.
Summary: Given the limited availability of external
Credit Terms and the Financing Gap 

Clearly there are many ways in which credit terms 

equity capital, it is likely to be a binding constraint
 
on the financial viability of many projects. 
There are
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three basic ways to relax this constraint on risk 

capital: increase the commitment of public risk capital, 

create private domestic markets for sharing in risks and
 
returns of projects, and create and improve channels for 

attracting foreign risk capital. 


When performing the financial analysis it is extreme-

ly important to realize the impact of debt service 

requirements on the risk distribution and therefore the 

required rate of return to equity capital at different 

stages of the project. As credit, which involves rela-

tively fixed streams of payments, increases the varia-

bility in remaining income attributable to equity invest-

ment also increases. Clearly, financial leverage raises 

the expected profitability of the equity-financed portion 

of the investment, but it also increases the variability, 

and hence the riskiness, of the net income stream. 
In 

fact, the effect on risk is such that the risk premium 

in the required return will increase as much as the 

expected return. 
This result can be traced to the fact 

that the absolute risk of the equity remains constant as 

the equity base is replaced with debt. In other words, 

from a social perspective leverage will not make a good 

project better or a bad project worse, it will simply 

reallocate the risk and return among different financial 

claims. However, this increased risk of equity with 

leverage is often overlooked and cash flows net of 

financing are evaluated at a standard discount rate. 
As 

a result, projects whose expected returns do not compen-

sate for the risks involved may be accepted. To the 

extent that public participation in equity investment 

through guarantees and cash disbursements is implicit in 

the total risk of the project to society, may be 

disguised. Additionally, when a government extends 

credit beyond the project's debt capacity a hidden equity 

investment takes place. 
 Failure to recognize this 


results in errors in project evaluation and a potential
 
inefficient allocation of resources.
 

Sources of Risk Capital
 

Three sources of supplying risk capital were
 
mentioned above. (1) private domestic markets, (2) pub
licly financed mechanisms, (3) foreign risk capital.
 

While private domestic markets are clearly an 
attrac
tive source of risk capital, there are limitations on
 
their applicability. Without well developed formal
 
markets and appropriate legal and tax structures for
 
protection and encouraged reinvestment, this source of
 
risk capital is not going to be able to meet the current
 
needs. However, careful structuring of government policy
 
can rncourage expansion in this area.
 

One of the primary sources of risk capital is the
 
publicly financed institutions. They can participate in
 
equity investment, not only through common equity owner
ship but also in a more 
limited role; e.g. guarantees to
 
purchase initial production from a facility upon comple
tion at a predetermined price. When using public equity
 
investments, it is of primary importance to evaluate the
 
investment considering the level of risk undertaken. As
 
mentioned above, this is necessary to eliminate any
 
hidden forms of subsidy.
 

In cases where domestic sources of equity capital
 
are hard to 
come by, the option of direct foreign invest
ment remains. Project guarantees are available from the
 
export-import banks when firms of their respective
 
countries are 
involved in the project development pro
cess. 
 Also, many large multi-national corporations
 
actively participate in joint ventures with local firms,
 
providing capital and technical resources. However, it
 
has been argued that in the long run the expense of
 
repatriated profits and loss of domestic control is
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great. Therefore this approach should be used with 
 financing institution and encourage irresponsible
 
caution, being sure to carefully examine all the implica-
 behavior by borrowers.
 
tions.
 

As a final consideration, the Islamic banks that 
 Concessionary Interest Rates as Subsidies
 
have recently developed should be considered as a source If subsidies are to be granted, they should be
 
of equity capital. Rather than providing interest-
 granted through mechanisms other than concessionary inter
bearing loans, these banks lend money for a pre-deter- est rates. Any interest rate which does not cover the
 
mined share of the profits or losses. As these banks 
 lending institution's cost of funds, reflecting its
 
continue to develop, a unique opportunity for obtaining 
 borrowing rate as well as the opportunity cost of its own
 
equity investment funds is being created, 
 capital funds, and a premium to cover expected default,
 

is a subsidy. A "spread" for administiative costs may
Subsidies 
 or may not be included in this definition, since in many
 
Although subsidies and grants are mechanisms for cases these 
costs represent costs of promotional activi

financing projects, to discuss them fully requires 
 ties which are not directly associated with the loan in
 
delving into the difficult and complex issue of social 
 question.
 
cost/benefit analysis, which is beyond the scope of this 
 The reasons for avoiding concessionary interest
 
report. Several points about the relationship of subsi- rates are several. First, they are another form of
 
dies and grants to other elements in the financing hidden or implicit subsidy, often granted with little or
 
process, however, are in order. 
 no explicit analysis of public benefits. Second, they
 

As noted earlier, subsidies and grants should be 
 subsidize the credit rather than the project--thus those
 
viewed as financing measures of last resort. 
 If there projects with the greatest borrowing capacity qain most.
 
are commercially attractive financing options that will 
 These typically would be projects with the greatest

make a particular project bankable, then these should be 
 investmen'- 'n imported equipment, especially if credits
 
employed. Creative use of credit and risk capital, 
 are tied. Further, if lending is based on borrower
 
where returns are commensurate with the risks involved, 
 guarantees rather than on project cash flows, the bulk of
 
can be expected to reduce substantially the need for 
 the loans will go to the largest, most powerful, and
 
subsidies, reserving these public funds for projects with 
 most influential firms with the financially strongest
 
the greatest public benefits, which would not be viable 
 sponsoring firm. 
There is no basis for presuming that
 
without subsidies. 
 these factors have any relationship to the project's
 

Under no circumstances should credit or risk capital 
 social desirability. Finally, and perhaps most seriods
financing be provided on terms which cannot be met under 
 ly, the !cz interest rate discourages early repayment and
 
reasonable assumptions about the future. This implies 
 in fact encourages delay and rescheduling. Thus it makes
 
disguising a subsidy 
as credit or risk capital. Such the credit supervision task much more difficult than
 
subsidies typically are not granted on a rational basis 
 necessary and provides the maximum benefits to those who
 
and even if they are, they damage the image of the 
 do not meet their obligations.
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Government Guarantees and Risk Sharing as Subsidies 


Any time the government takes on project risks by 


guaranteeing loans or agreeing to share in the risk of
 

the project without charging a sufficient risk premium, 

it is granting a subsidy. Implicit subsidies of this 


type can be particularly dangerous since they are seldom 


noted beforehand. No outlay is required for a government 


guarantee and therefore it is easy to overlook the fact 


that a resource transfer has taken place. The correct 


pricing of contracts which shift risks to government is 


critical, since project sponsors will make decisions 


based on these contracts. 


Sources of Subsidies 


Subsidies are available through direct government 


participation and concessional credit from national 


or multinational development banks. In evaluating the 


social benefits of a project to determine if a subsidy 


is justified, it is important to exclude the subsidy 


from the analysis. 


During the evaluation process all soft loans and 

guarantees should be restructured with rates of return 


that reflect the true level of risk premium required, 


Then by using the concept of grant equivalent presented 


earlier the level of grant or subsidy present in the 


financial instruments being considered can be determined 


explicitly. Once the real value of subsidy present has 


been determined it can be weighed against the social 


benefits the project under consideration can produce. 


This process will encourage rational evaluation and 


responsible behavior by borrowers. 


IV. PROJECT IMPLEMENTATION AND COMPANY LEVEL FINANCING 


As projects move into the implementation stage the 


issues of finance become important considerations for the 


construction firms involved. The following discussion is 


centered around the three different classes of finance
 

previously outlined and their appropriate uses.
 

Credit
 

Credit is necessary for construction firms to
 

operate due to the difference in the timing of the flows
 

of costs and payments. Uncertainty regarding this
 

timing, due either to project uncertainties or delays in
 

payments, however, limit the contracting firm's debt
 

capacity and call for risk capital in some form.
 

There are three primary sources of credit available
 
to construction firms: (1) commcrcial banks, (2) supplier
 

credit, and (3) client cash advances.
 
Commercial banks typically supply construction firms
 

with lines of credit which are altered depending on the
 

requirements of the firm's ongoing projects. Addition

ally, short-term loans are made to accommodate specific
 

cash requirements on different projects.
 

Supplier credit is provided by the payment terms
 

for material purchases used in the construction process.
 

These terms typically allow for payment with.n 30 to 90
 
days of receipt of the materials. Supplier :redit
 

provides an additional mechanism for offsetting the dif

ference in the timing of cash flows.
 

Client cash advances are typically used as a means
 

of supplying credit to public enterprise firms. If this
 

credit is granted less than the market rate of interest
 

for projects of comparable risk, it represents a hidden
 
subsidy and may lead the contractor to make socially in

correct decisions regarding scale, capital intensity, or
 

timing.
 

The availability of credit is extremely important
 

for efficient operation of the construction industiy. In
 

instances where credit markets are insufficiently bevel
oped, or heavily restricted by government intervention,
 

the contractor may be forced to operate as a financial
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institution, tying up scarce capital that could be used to 
 should be imposed on contractors to insure efficiency

take on further construction risks. 
 To the extent that 
 and the second course is superior. This suggests the
 
contractors are primarily organized to construct rather 
 need for a two-part attack: (1) removing or reducing
than operate as financial intermediaries, this situation 
 those risks to contractors where there are 
few beneficial
 
represents an inefficient allocation of resources, 
 incentive effects and (2) increasing the risk capital
 

base of the industry.

Risk Capital 


Examples of risks that should be eliminated or
The role of risk or equity capital in the construc-
 reduced include uncertainties regarding overall rates of
tion industry is intimately related to .the desire to 
 inflation over the project term, uncertainties regarding
create incentives for efficiency through decentralization, 
 the availability or cost of credit, and uncertainties

Construction firms typically commit themselves to deliver 
 regarding the timing of reimbursements for work completed.
projects for a fixed price, or a price that is only 
 While not easy, there 
are ways to deal with each of
 
partially indexed to take account of change in costs or 
 these issues.
 
other relevant external events. 
 The amount and timing of 
 Sources of additional risk capital 
at the company

their costs and the timing of 
their revenues are uncertain 
 level include public and private equity ownership and
 
and the potential variation of costs and revenues often is 
 joint ventures. 
Equity ownership is self-explanatory.

large relative to their anticipated profits. Much of this 
 Joint ventures allow firms to participate in projects

uncertainty is properly imposed 
on contractors since it 
 that would normally be beyond their capabilities due to

gives them the incentive 
to control costs and complete 
 technical or risk requirements; 
in effect joint ventures
 
the project on a timely basis. 
 It does, however, imply allow a 
firm to reduce its requirements for risk capital
 
that contractors require risk capital sufficient toweath-
 financing on 
large projects.
 
er unfavorable outcomies without hindering their operations.
 

Since the primary source 
of risk capital is a firms's 
 Subsidy Capital

retained earnings, this requirement acts constraint
as a 
 Subsidy financing is an alternative that should be
 
on the industry's growth. 
 It can be relaxed in 
two ways: avoided at 
the firm level. In order to limit the econo
(1) 
 reduce the risks imposed on construction firms 
 mic distortions present in subsidies one 
should apply the

and (2) increase their risk capital by 
injecting 
 specificity rule: 
 it is more efficient to apply policy

additional public 
funds, or encouraging the entry of 
 tools (subsidy) closest to 
the locus of the distortions
 
private domestic or foreign capital. To 
 the extent separating private and social benefits or costs. 
The use
that some of 
 the risks facing contractors are out-
 of this rule shows that it 
is more efficient to use sub
side of their control and are unrelated to their 
 sidy at the project level, which is closer 
to the social
 
technical ability to design cr manage projects, no social 
 benefits inherent in subsidized project development.
 
purpose is served by imposing the risk on them and the 
 Clearly, there may be cases where firm subsidy may be
 
first course 
is best. To the extent that the risks 
can 
 necessary due to economic distortions but in general

be minimized through good management, however, they 
 subsidy at the 
firm level should be 
used only as a last
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resort. 


V. SUMMARY 


This paper has presented an overview of financing 


in the project development process while focusing on the 


major issues present. 


There are two functions of finance: (1) to allo-


cate financial claims over time to take advantage of 


productive possibilities, (2) to allocite risk among 


different groups to minimize the impact. These functions 


are performed to varying degrees by three classes of
 

finance: credit, where the maximum return to the 


financing entity is limited to the fixed contractural 


terms; risk capital, where the financing entity faces 


risks of a commercial or political nature but antici-


pates that its share in the returns of the venture will 


compensate it fcr the risks, and subsidy capital, where 


the expected financial returns do not compensate for the
 

risks involved. 


Financing has a significant role in two parts of the 


project development process: (1) financial evaluation 


and structuring or project level financing, and (2) pro-


ject implementation, where company level financing of 


the participating construction firms becomes an issue. 


Financing's role in both of these areas was examined in 


terms of the three classes of finance (credit, risk 


capital, and subsidy) and the issues associated with the 


proper use of them. 


While the paper has presented a basic framework for 


the role of financing in project and constr,.tion devel-


opment it has only briefly touched on a few issues that
 

are significant in financing development in Egypt. In 


Part VI, some topics for further analysis are briefly 


described that have a significant impact on financing's 


role in development in Egypt. 


VI. TOPICS FOR FURTHER ANALYSIS
 

Issue~s Particular to Public Enterprise Projects
 

Since 1.961 most of the construction in Egypt has
 

been done by publicly owned enterprises. Public enter

prise finance is particularly susceptible to hidden sub

sidies; it is of particular interest to determine how
 

public enterprise finance can be structured to insure
 

that public resources are used with the greatest possible
 

efficiency.
 

Social Cost Benefit Analysis
 

Whenever subsidies are used to finance projects with
 

non-monetary social benefits, the problem arises of
 

comparing and ranking alternatives. It is important to
 

develop a system that captures all social costs and
 

benefits, and compares them in a consistent fashion.
 

Risk Assessment
 

At the project level, risk assessment should focus
 

on the tradeoff between anticipated net benefits and
 

risks to ensure that scarce social resources are used
 

appropriately and on the type of financing consistent
 

with the projects' risKs to ensure that the project can
 

be implementef. At the level of the construction
 

contract, care should be taken to see that the risks
 

imposed on the contractor correspond to factors over
 

which the contractor can exercise some control and that
 

the contractors' financial structure be consistent with
 

the risks it must take.
 

Credit Policy
 

As part of the current development plan, Egypt
 

desires to strengthen the public sector construction
 

firms while also cnrouraiikg private investment in the
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industry. The availability A credit and the types of
 
controls placed on it will have a significant impact on
 
the realization of these goals.
 

Development of New Financial Instruments
 
Both credit and risk capital are scarce economic
 

resources. 
 In order to utilize them most efficiently
 
there is some merit in attempting to develop new financial
 
instruments within the framework outlined in this paper.
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CORPORATE FINANCE OF THE

CONSTRUCTION INDUSTRY INEGYPT The reason of such applications is due to the exis

tence of these assets along with the Company duration,
 
therefore it should be financed from a nonbearing interest
 
source.
 

b) Client payments
 
Client payments are either advance payments funded
 

Corporate finance in general means the ability of 
upon signing the contracts, or progressive payments,
depending upon the performance of the work progress.


securing sufficient funds needed for undertaking the

Company's objects which can be performed through the 
 cure the application of equipment, machinery, a
Bscthe a daneqpents a 
 mobilir aed tobseassets and working capital generating its productivity. zation costs of 
contracts, while progressive Payaents or
we are here to discuss the Company level finance
ae
wethin hensrtoniscuste C 
 nypleefi e wmonthly statement payments finance the working capital
 
within the construction industry in Egypt, thereZore we 
 anruigcotofheotats
and running costs of the contracts.
have to talk about the following points:
a) Source of Company financingc) c) Long term and soft loans
on te m a d s f ! an
 

In principal, the Company prefers loans as soft as
b) Constraints on Company financing in Egypt. 
 possible, this means over 10 years loans, with grace
We will now start talking about the first of these points: 
 period and bearing low interest rates. These sorts of
 

FIRST. SOURCES OF 
loans are secured through government loans or World Bank
COMPANY FINANCINGdelomnprgas
 development programs.
Sources of Company financing are either cheap fi-
 Such sources are applied to finance fixed assets and
nance, or bearing interest finance. 
As a general rule we applications depreciated over long periods.


have to make use of the cheap finance first, and then
 
seek the bearing interest finance sources in order to 
 2. Bearing Interest Source of Finance
soften the cost of finance of the Company. 
 Bearing interest sources of finance are normally
 

structured on commercial bases, and are applicable for
financing the Company's working capital.
Cheap finance are those 
sources securing funds to
 Such sources in the Company level are:
the Company either through nonbearing interest, or law

bearing interest. a) Commercial banks
Such sources are:
 The commercial banks are always offering short-term
a) Paid-up capital and reserves 
 loans in the form of overdraft or facility limits.
The paid-up capital and reserves as a source of 

This
 
source of finance is employed in financing the working
Company finance in the construction industry are employed 
 capital cash flow deficit throughout a period of time.
for financing fixed assets, particularly land, buildings, 
 The above-mentioned sources of finance are always
furniture and basic machinery required for the start of 
 bearing compound interest at commercial rates and these
 

the Company's activities. 

are considered to be quite high.
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b) Suppliers credit 


Suppliers credit means the purchasing of either 


materials or equipment for the Company's use and at terms
 
of payment granted by the suppliers. The supplier, on 


the other hand, should take into consideration that the
 
finance of such terms should include simple interest
 
slightly lower than the commercial rates.
 

Such sources are used in financing working capital
mpor edb) 

c) Burers credit facility 


requ 	reme ts t be 


This facility is applicable to finance imports from
 

certain countries who offer terms of payments to buyers 

(the importing Companies) at an interest rate lower than
 
the commercial rates and against certain guarantees,

examples of these facilities are: 


.COFAC buyers credit program for imports from France
 
EXIM 	Bank program for imports from U.S.A. 

ECGD 	program for imports from U.K. 

EMI program for imports from Germy 


SECOND. CONSTRAINTS ON CONSTRUCTION COMPANY FINANCE 

IN EGYPT 


After the settlement of the peace treaty, Egypt is 

preparing a vast 5 years construction budget scheme, 

therefore we are expecting a construction boom in the 


area 	in the near future. And due to this, finance shall 

represent a top priority during the coming period. 


We think it is high time to discuss the constraints 

on the construction Company finance. These constraints 

are due to factors beyond our control. These factors 


are: 


1. Shortness of Credit 


The state program in order to cut inflation, is 

imposing pressure on banks to keep its credit facilities 


at a 	certain limit, therefore banks are not financing

funds necessary for construction Companies. This of
 
course does affect financing.
 

2. 	Lack of Suppliers Credit
 
In this respect we wish o point out that suppliers
 

of materials and equipment of the construction field are
 

either:
 

a) puic sector producers
private sector suppliers or producers
 

c) foreign suppliers, either from Europe or the U.S.
The trend of the public sector suppliers is based on
 
securing their finance through advances from the clients
(in our case the construction Companies), therefore we
 

are requested to finance suppliers, not to have their
 

sp o t f r o r f n n e
The same case applies, to a certain extent, in deal
ing with suppliers of the private sector.
 

On the other hand, suppliers are granting very
 
limited short credit which could not be considered as a
source of finance to constructicn, and so can be ignored.
 

3. Contracts and Guarantees Required
 

All contracts with clients are applying for guaran
tees which does represent a burden on the finance because
 
the guarantee issuing banks are always asking of keeping
 
cash collateral margins on a percentage basis of the
 

guarantee sum.
 

4. Client Payments and Receivables Delay
 
The government budget represents in Egypt 80% of the
 

total construction work in Egypt, therefore we consider
 
the government payment system as the factor to be consi

dered in our present discussion.
 

Our practice allows us to say that government pdy
ments on contracts are usually delayed for considerable
 

periods of time. This delay may be due to the lack of
 



budget figures or lack of cash. Then the construction
 

Companies are financing the government on such contracts
 
instead of being financed from contract payments from the
 

government.
 

As a summary, we could say that finance in construc
tion Companies in Egypt is facing greater difficulties
 

than in any other place, so we would like to suggest that
 
the government should take this problem into considera

tion and provide more support to finance.
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RESOURCES AND CONTRACTORS INEGYPT: A REVIEW 
 conditions can limit the growth of the construction out

put of these firms and encourages them to diversify into
 
other activities.
 

Most efforts in dealing with resource problems have
 
so far concentrated on the supply of individual resources:
 
materials, land, and labor. 
 These efforts have not
I. 	Introduction 

traced the effects of such problems on the resource
The construction industry in Egypt and its major 
 assembler, namely the contractor. In an e.5fort to do
actor, the contractor, are faced with the necessity of 
 just that, 
to trace the effects of resource constraints on
making adjustments in response to a changed situation, 
 contractors' operations, this paper reviews the major
The availability and prices of the resources used in 
 constraints that characterize the delivery of various


construction are changing. Shortages in skilled labor 
 resources in Egypt.
and certain building materials are impacting construc-
 This paper will cover the fo.'lowing resources:
tion production. New construction techniques are being 
 building materials, construction labor, equipment and
introduced in the major cities, thus increasing and 
 management personnel. 
For the zake of brevity and due
changing equipment 
use. In addition the environment- con-
 to constraints in data availability, the paper will construction is itself changing. 
The private sector's role 
 centrate on three primary building materials, namely
is increasing. The application of foreign investment 
 cement, rebars and bricks. 
It will then identify the
laws to contracting is one example; the return to com-
 major issues that characterize the supply of construction
petitive bidding between public and private contractors 
 labor, equipment and management personnel. It will use
is another. 

published materials to identify bottlenecks in the
These changes 
are taking place when the demand for 
 delivery of resources to the contractors and will use the
construction output in the economy is surging, due to the 
 results of interviews with Egyptian contractors to point
need to reconstrict the nation's infrastructure and to 
 to the effect of these bottlenecks on project execution.
provide shelter for its increasing population. It is not 
 Finally, it will advance recommendations, for both the
astonishing then, that they have been accompanied by 
 government and the contractors, to alleviate the impacts
increases in construction costs and delays in project 
 of these constraints on the firms and on the industry.


delivery. 
Such problems however, pose a threat to the
 
attainment of Egypt's development goals. Changes in the 
 I!. Contractor Demand for Construction Resources
legislative and organizational environment play a very 
 Studying the overall output of construction in the
important role in encouraging the increased output of the 
 economy can indicate the development of demand for conprivate sector; but the price and availability of 
 struction resources, considering that construction is
resources--especially the ability of 
the contractors to 
 their main ccnsumer. 
Table 1 shows that fixed capital
secure them--threaten such efforts. 
Firms suffer from investment in 1960 prices in Egypt has almost tripled
shortages and inflated prices. 
The persistence of such 
 between 1960 and 1976, with the largest increase occurring
 

,.-.. 
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between 1973 and 1976. The table also shows that con

struction output has met the increased demand and has
 

also increased by about the same amount. Finally, the
 
table shows that the increased output of construction 

ald hence 	the increased demand for resources has largely 


been dominated by new construction and new projects, 

with maintenance averaging only about 10 percent of 
total output. 

The figures in the table, however, do not show the 

problems associated with such increases. The overall 

increase has not been monotonic,but rather characterized
 

by 	 fluctuations. Such fluctuations were mainly due to 
changes in government priorities and goals which occurred 

during the implementation of the government-controlled 


development plans. Such changes were 

exttrnal circustances, such 
unrcalistic estimates of the 

Egyt (17]. It is expected 

the demand for construction 
problems with regard to the 

as 	wars, 

resources 

that such 

resources 

price and 

partly imposed by 

and partly due to 

available in 

sporadic :hanges in 

have posed some 
availability of 

these resources -problems that have affected the re-
source suppliers as well as contractors. 

Such increase in overall output thus shows the 

extent of the firm's increasing demand for resources over 


the years. Most of that demand is still concentrated 

within the public sector of the economy, but the private 

sector's role is expected to increase in the next few 


years. Despite the lack of complete historical information
 
Qn the development of all contractors, consideration
 

of some characteristics of these firms should give indica
tions to the problems they face in fulfilling their 
demand for resources. 

Public contractors, owned and controlled by the 

government, are responsible for a little over 75 percent 

of the total construction contracted in Egypt. There are
 
about 50 of these firms in Egypt. More than half are
 

Table 1: 	 OUTPUT OF CONSTRUCTION IN EGYPT
 

(VALUES IN L.E. MILLION) (1)
 
(Source: 	Ref. 22)
 

Year 


1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972 


1973 


1974 

1975 

1976 

Fixed Capital 

investment 
in 	1960/61 

L.E. 


225.6 

248.4 

299.1 


368.0 

314.2 

323.4 

285.0 

227.0 

254.7 

262.0 

255.4 

265.3 

288.1 


307.0 


372;6 

662.3 

704.9 

Total* Output Output of 

in 1960/61 new construc-
L.E. 	 tion in 


1960/61 L.E.
 

111.0 94.8 

141.1 124.3 
170.0 154.0 

202.7 187.9 

167.5 152.4 

168.7 154.4 

148.6 134.9 

144.1 107.7 
173.3 121.3 

182.3 130.8 

175.6 116.3 

185.2 114.3 

223.6 152.5 

183.4 133.5 


169.9 180.9 

291.0 271.8 

357.3 31=.8 

Maintenance and 
repair in 1960/61 
L.E.
 

16.1 

16.8
 

15.9
 

14.7 

15.1 

14.3 

13.8 

13.2 
13.6 

14.5 

17.9 

17.5 

18.1
 

16.8
 

16.0 

24.2 

* 	 Includes output of the arr-.d forces which is not distributed between 
new construction and maintenance and repair. 

(1) 	 Deflated using the official gross domestic product deflator used by 

the Ministry of Planning. 



supervised by the Ministry of Housing and Reconstruction. 

The remaining firms are the more specialized ones and are

supervised by other government ministries. 
Most of these

firms are medium-sized firms. The 3 largest are respon-

sible for more 
than 30 percent of the output of all of 

the firms. 
About half of the remaining firms specialize

in building construction, while the orher half specialize

in non-building work. 
 Only 3 public sector firms are 

active in specialty type of construction, in sanitary and 

foundation work 
[15]. 


These public firms 
are generally much bigger than

the private ones. 
 Except for the new private firms 

joint venturing with foreign contractors, most private

firms in Egypt are 
small partnerships and proprietorships.

1979 estimates of the number of private firms range from 

as 
low as 12,000 to 20,000.[23] 
 More than one third of 

these firms work as 
specialty contractors, and most 

general contractors are in the building field. 
These 

firms 
are only responsible for about 25 percent of the 

construction in Egypt. 
Their low share is mainly due to

the ceiling previously imposed on the contacts they could

sign with government and public sector clients. 
This

practice has now been abolished; thus private firms are 

expected to increase their share of the market. 
Also 

the smaller private sector contractors work a great deal 

in the informal urban construction market, where buildings

are erected without permits, a 
market which some sources 

claim may be as large as 50 percent of all housing activ-

ity in Egypt between the late 1960's and mid-1970's [11].

Nevertheless, it is expected that private sector con-

tractor's demand for resources is in general smaller 

than that of the public sector ones. 


The available figures on aggregate demand or con-

sumption of the various resources by these contractors 

are based on consumption of individual projects. 
There
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are reasons to question the accuracy and adequacy of such
 
figures. 
First, the information is old; 
 the latest
 
official series concerning contractors' output covers
 
fiscal year 1971/72, and there is even doubt concerning

its coverage of private contractors' output. Second,
 
the information is at best incomplete. 
The technical
 
coefficients, which relate the consump..Lon of resources
 
to 
the type and size of projects, are not available for

all project types, but mostly for building construction.
 
The coefficients may also be distorted by problems in
 
choosing appropriate designs to represent the consumption

pattern of groups of projects, as well 
as problems in con
verting contractor's costs to quantities, due to the
 
existence of official and black market prices for some
 
resources. 
 In short, the ability to update and adequately

forecast resource usage in Egypt has been limited.
 

A general indication on the distribution of the
 
aggregate demand between the main construction 
resources
 
can nevertheless 
be gained by considering the breakdown
 
of the costs of the contractors published in the
 
official data. 
Table 2 shows the distribution of 
costs
 
between the three major categories of inputs - materials,

labor and equipment plus overhead 
- for different types

of building as well 
as non-building projects. 
The very

small share of equipment in the cost is an indication of
 
the low mechanization of the construction in Egypt.

Sector value -added figures which represent wage and equip-

Ment share in output support this fact. 
The share of
 
wages in value added in the construction and industry

sector was 58 and 33 percent respectively in the mid
seventies 
[ 5 1. When considering the fact that the
 
average wage in both sectors 
at the time was almost
 
similar, the very high construction wage share can only

reflect the sector's labor intensity.
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Table 2: DISTRIBUTION OF COSTS BY PUBLIC VERSUS PRIVATE 
 Table 3: TYPE OF WOR:'ERS REQUIRED TO BUILD
 
CONTRACTORS FOR VARIOUS FACILITIES 
 1,000,000 LE OF DIFFERING FACILITY

(Source: Ref. 1,2) 
 TYPES (Source: Ref. 21)
 

Residential Industrial Other on- Type of worker I Residential Industrial Other Buildino Non-buildinq*
Building Building level of skill Number Number Number Itumber
 

Masonry .140 73 .066 24 .114 56 .240 43
Percent Public 72 65 68 57 High 	 15 5Material 	 11 9Medium 22 7 17 13 

Costs Private 68 63 65 53 L 36 12 28 21 
Steel Fixing .061 32 .071 26 .065 32 .118 21
Percent Public 23 27 24 24 	 HighLabor 	 14 12 14 9Medium a Low 18 14 18 12 

Costs Private 23 27 25 35 36Carpentery .111 58 .137 50 .022 60 .202 
High 	 26 
 23 27 16
 

Percent Public 5 8 9 13 	 Medum &Low 32 27 33 20 
Depreciation 	 Concrete Pouring .198 104 .145 53 .225 110 .438 78and rents Private 9 10 10 12 	 High 26 13 28 20Medium A Low 78 40 32 58 

Public 100 100 100 100 -Saniary Works -. 140 72 .096 35 .059 29 
TOTAL 
 High 22 11 9 -

Private 100 100 100 100 Medium 8 Low 51 24 20 -

Plastering .182 95 .181 66 .155 76 -
High 	 33 23 27 -
Medium & Low 62 43 49 -

Painting .027 14 .07T 28 .088 43 - -
High 5 10 15 -
Medium & Low 9 18 28 -

Joinery .126 66 .123 45 .129 63 - -
High 30 20 28 -
Medium & Low 36 _5 35 -

Electrical Works .015 8 .104 38 .045 21 - -
High 	 2 11 6 -

Medium & Low 6 27 15 -

Subtotal 523 365 490 178 

TOTAL 1.000 680 1.000 485 1.000 652 1.000 396 

*Earth work is excluded. If included it would require
 
3,500 man/year to do the job or 200 man/year if earth
moving equipment were used.
 



The figures in the Table furthermore show that in 

building construction, the materials share in costs is 

larger than for non-building projects, which include 

roads and civil construction. It averaged 70% 
for the 

former and 55% 
for the latter. This reflects, in part, 

the use of larger numbers of workers on non-building pro-

jects; especially when taking into account that non-

building projects require inore unskilled, cheaper labor 

than building projects. 
This higher materials share' 

also reflects the larger use on building projects of 

expensive building materials such as 
cement and steel, 


These facts are apparent in both Tables 3 and 4. 

From Table 3, to construct L.E. 1,000,000 of non-

building projects clearly requires less skilled workers 

than those required to build the same value in building 

projects. 
The Table excludes earthwork, which if in-

cluded, whether executed manually or by equipment, would 

reinforce the fact that non-building projects require 

more workers than building projects. Table 4 shows the 

available detailed information or the requirements of 

main building material of the various projects. It con-

firms the fact that building projects require more quan-

tities of the expensive materials, and that non-building 

projects require the largest quantities of the less 

expensive materials. In general, steel and cement con
sumption 
is much larger on building projects, especially in-

dustrial building where there are large quantities of reinforced 

concrete work, while sand and gravel have their largest 

consumption on non-building projects, especially roads 

with embankments and sidewalk tiling works. 


Figures in Table 4 reveal more than just this dis-

tribution of requirements between projects; 
 they also 

give indications on the requirements of both the public 

and private sector firms. 
 First they confirm the differ-

ence in size between the requirements of the two groups, 

where public contractors demand is shown to be much larger
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than private ones. 
 Second they show that the distribution
 
of that demand is different in the two 
sectors. Judging
 
by the number of projects, public sector output seems 
to be
 
almost equally distributed between building and non-building
 
projects, while private sector contractors'output is much
 
more concentrated in building construction.
 

These characteristics of demand impact all 
firms in
 
the industry. The larger consumption of the public firms
 
exposes them to problems of quantitative unavailability
 
of some of these resources. The 
smallness of the quantities
 
demanded by private firms does not seem to 
save them from
 
such problems. 
As will be discussed later, it 
is in the
 
categories of resources where the private demand is 
concen
trated, basic materials and skilled labor, that most of the
 
shortages occurred in the past. 
 The fact that these private
 
firms 
are competing for resources with the public firms
 
further complicates the situation. 
 The public firms owned
 
by the government and working on government projects had
 
priority of access to some resources, especially those
 
produced, subsidized or controlled by the government. Such
 
practices have recently been discouraged by the government
 
Through qoverrment reduction of some resource 
subsi
dies, market forces now have 
more freedom to allo
cate resources.
 

It is expected over the next 
few years that the demand
 
for the various resources will continue to 
increase. This
 
can be seen from the figures in Table 5 on the planned
 
fixed capital investment for Egypt between 1978 and 1982.
 
Knowing that capital investment in 1976 was L.E. 1400
 
million, 
one can see that this plan calls for the doubling
 
of the investment, and thus the construction output, by 1982.
 
This means, on the aggregate, that the high demand pressures
 
of the mid-seventies for all resources are expected and
 
planned to continue, for the next few years.
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Table 4: AVERAGE MAIN BUILDING MATERIALS REQUIREMENTS BY PROJECT TYPESIN THE PUBLIC AND PRIVATE SECTOR (Source: Ref. 1,2) 

Number Reinforcing 

Project 
Categ.ory 

Fiscal 
Year 

of 
Prolects 

Public Private 

Bars 
(Tons) 

Public Private 

Cement 
(Tons) 

Public Private 

Bricks 
(1000) 

Public Private 

Sand and Gravel 
cubic meters 
Public Private 

Residential 70/71 
71/72 

151 
170 

4,563 
4,937 

59.6 
92.7 

1.2 
1.1 

377 
937 

8.6 
9.2 

141 
214 

3.5 
6.6 

1,345 
2,657 

33.2 
34.0 

Industrial 70/71 
71/72 

272 
268 

4,534 
3,924 

162 
228 

1.2 
0.6 

843 
1,455 

8.3 
6.5 

381 
375 

2.6 
3.0 

4,026 
7,151 

34.2 
31.5 

Other 
Building 

70/71 
71/72 

388 
453 

10,400 
10,248 

55 
54 

1.2 
1.1 

270 
337 

9.9 
9.5 

138 
95 

4.3 
5.5 

1,393 
1,434 

40.7 
44.9 

Roads 70/71 
71/72 

.3± 
137 

200 
200 

18 
59 

.25 

.10 
198 
424 

47.0 
41.8 

44 
22 

2.7 
--

13,613 
11,115 

632.0 
367.0 

Other 
Non-Building 

70/71 
71/72 

486 
513 

7,659 
8,693 

40 
73 

.6 

.6 
309 
233 

6.7 
7.4 

84 
59 

2.3 
1.6 

1,522 
1,063 

25.3 
29.8 
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The distribution of the planned investments over the
 
sectors gives an indication of the expected changes in
 
the structure of that demand. 
 It can be expected that the
 
demand for the primary building materials, as well 
as that
 
for construction labor and equipment, will probably be
 
stronger than in the mid-seventies. 
 The distribution of
the planned investments not only shows the same emphasis asbefore on industry, as well as housing; having allocated
 
about 30 percent and 8 percent of the 
total investment to
 
each respectively, it also shows some 
added concentration
 
in public utilities. This means that materials demand
has to be at least comparable to the period of the mid
seventies, with labor required for the non-building utili
ties projects pushing demand for 
 labor and equipment a
 
little higher 
 than before. Furthermore, the plan shows
 
emphasis on the private 
 sector. Its share increased from
 
8 percent to 20 percent of the fixeC 
 capital investment. 
Since it is not expected that the Government will relinquish
 
its control over non-building and utility projects, this
 
increase means more 
 building projects are expected during

that plan period, and demand 
 for primary materials is 
expected to increase.
 

To sum up, 
 without having to investigate the detailed
 
of each individual resource, the above discussion
 

showed the extent of the overall increases of such demand
 
both in the public and private sectors. It revealed that
 
on the aggregate the consumption of all resources has at
least doubled between 1960 and 1978, and indications point
 
to continuation of these increases Investigating supplyand prices of the various resources and the accessibilityof the firms to their markets will allow consideration oftheir impacts on contractors' performance.
 

III. Supply of Resources to Contractors
 
In response to this increasing demand for construction
 

resources in Egypt, there has been, in general, 
as expected,
 

Economic 
Sectors 

( a )Housing 

Construction 

Trade G Coaerce 

Services 

Agriculture &(b) 
Irrigation 


tion, & Suez Canal 

(d)
'Industry & Mining
Electricity 

Public Utilities 


Unclassified 

Private Investment 


Grand Total 

Total Public Sector 


Total Pubie Sector 

TabZe 5: 
 FIVE Y'.AR PLAN SECTORAL DISTRIBUTION
OF FIXED CAPITAL INVESTMENT 
IN 1977 

L.E. MILLION (Source: Ref. 17) 


1978 1979 1980 1981 1982 

140.1 168.5 198.8 243.2 291.7 

32.0 42.5 44.6 46.3 48.4 

30.7 40.9 48.1 45.6 50.5 
158.7 179.5 201.6 216.6 221.8 

159.8 175.7 188.5 202.9 215.5 

Cc) 502.4 572.8 646.7 544.8 597.2 

504.7 554.5 696.8 872.7 1055.4 
122.6 172.2 223.8 211.7 193.7 

94.6 124.4 133.5 135.5 136.0 

14.5 16.0 20.7 54.3 41.S 

1760.1 
1584.1 

2047.0 
1865.0 

2403.1 
2153.1 

2573.6 
2283.6 

2850.7 
2350.7 

1584.1 25.0 2153.1 2283.6 2350.7 

(a) 
 Includes 31.3 percent of private sector investment per year

Includes 44.0 percent of private sector investment per year(c) Includes 7.3 percent of private sector investment per year 

(d) Includes 48.6 percent of private sector investment Per year 

Construction's 
Share (1) 

93.63 

10.84 

43.12 


63.08 

57.89 


30.97 

35.98 

28.11 

63.14 

Hconsumption 


NA
 

H 
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an increase in their supply through local production, as 

well as importation. This increase however has not been 

without problems. There have been, and continue to be, 

sporadic shortages in some of these resources. Such 

shortages interrupt the supply of 
these resources to the 

contractors and help push up their prices. 
This situation 

has come about for different reasons: for example, labor 

shortages are mostly due to migration; cement and steel 

problems are due to production and regulations; and brick 

shortages 
are a result of the nile silt problems. This 

section will highlight the major problems that interfere 

with the contractors' acquisition of building materials, 

labor, equipment and management in Egypt. 


III. A. Building Materials 


With the exception of timber, Egypt produces, in 

various quantities, the whole spectrum of building materials. 


This production is supplemented by imports from abroad 
t-

satisfy the requirements of the market. Materials in Egypt 

are classified into two categories, either main or secondary 

materials, according to their use 
in the various structures. 

Main materials are used in the structural and partitions 

components of the facility, while secondary materials have 

other uses. Main materials in their turn can further be 

broken down into natural and manufactured materials, 

Natural materials include sand, gravel, and stones, for 

example, while manufactured materials would include cement, 

steel and bricks. The secondary group includes the remain-

ing materials, such as paints, sanitary fittings, and pipes, 

For reasons of brevity and data availability, discussion here 

is limited to 
three main manufactured materials, specifically, 

cement, steel and bricks. 


III. A.l. Cement 


Cement in Egypt is -intirely produced by 4 public sector 

companies. The development of the production is very well 


summarized in Table 6,compiled by a MIT/Cairo University
 
team [11]. Production has shown an upward trend, with
 
short periods of stagnation, from the mid-1950's until the
 
early 7 0's, when There was a downward turn. This recent
 
downturn has been mainly the result of equipment obsoles
cence and lack of spare parts. The 1973 War and the
 
shortage at the time of paper sacks also added to this
 
slowdown. As would be expected, with this downturn in pro
duction and continued increase in demand, cement imoorts
 
have increased to more than 1 million tons per year while
 
cement exports have decreased to almost nil. 
 Egypt became
 
a net importer of cement after many years of being a net
 
exporter. 
Exoorts of cement had always been encouraged by
 

the government in order to 
earn foreign exchange. This
 
situation is expected to persist for a few years until
 
the factories already producing cement renew their equip
ment and th2 new factories currently under planning and
 
construction come on line.
 

Egypt's cement problems, however, go beyond the lack
 
of existing capacity of production of the materials. Since
 
1961, both the production and distribution of locally pro
duced as well as 
imported cement have been controlled by
 
the government. In addition 
to the production by the four
 
public sector companies, distribution, import and export
 
had been handled soiely by the Egyptian Cement Office,
 
which is also state owned. This control, while intended
 
to enable the government to increas2 the availability of
 
cement in Egypt for the development plan, seems, however,
 
to have caused some side effects.
 

Government production has not been able to 
prevent the
 
recent declines in the efficiency of producticn of cement
 
despite no apparent problems in the quantity or quality of
 
its raw materials. 
Such declines point to managerial and
 
technical problems. Shortages of funds, in part due to
 
governmental emphasis on military efforts, have resulted
 
in a lack of spare parts and new equipment. This lack,
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TabZe 6: 
 FIGURES ON PRODUCTION, TRADE, AND CONSUMPTION


OF CEMENT, FELT TO BE REPRESENTATIVE OF THE
EGYPTIAN SITUATION, BEING DERIVED FROM A VARIETY

OF SOURCES (UNITS ARE 103 
METRIC TONS)
 

v 

1951 

Averaged
Pro- Averaged

Yea dctin mpotsYx 

1075 
1 0 

Aver-
aged 

Exports 

1 

Calculated 
Co-

sumotion 

Averaged
Con-

sumotion 
m 

1952 950 12.00 19.0 943 
1953 1080 

1954 1224 7.143 167.8 11063 12 1027 
1955 1370 

1956 1345 _-

1957 1415 
 21.30 218.7 
 1218 
 1246 

1958 1511 
 9.527 217.9 
 1303 1286 

1959 1716 
 6.692 415.8 
 1307 
 1278 

1960 2052 
 7.000 352.9 
 1706 1525
1961 2218 
 .984 605.9 
 1613 
 1453 

1962 2321 
 1.613 419.5 
 1903 
 1744 

1963 
 2499 13.49 218.0 
 2294 
 2229 

1964 
 2510 100.0 
 178.3 
 2432 
 2360 

1965 2433 246.2 290.0 2389 2355 

1966 2627 
 162.2 
 339.2 
 2450 
 2383

1967 2769 
 180.5 
 419.7 
 2530 
 2337 

1968 
 3163 1.192 774.5 2390 
 2468 

1969 3570 
 2.889 759.3 
 2814 
 2755
 
1970 3689 
 .717 625.4 3064 
 2915
 
1971 3878 
 .067 998.1 2880 3006
 
1972 3831 
 1.830 856.7 
 2976 
 3081
 
1973 3605 
 1.667 542.5 
 3064 
 3038
 
1974 3262 
 1.110 190.1 
 3073 
 3088
 
1975 3673 906,7 123.5 4456 
 3915
 

3673 193 
 123.5 
 3743 
 3668
 
1976 3364 
 1255 
 29 
 4590 
 4520
 

3364 791 
 29 
 4126 
 4140
 

Note: 
 For each column labeled "averaged",

the appropriate sources was adjusted to 

the data from
 
basis a calendar-year
 
years, e.g., 


if necessary (by averaging the surrounding fiscal
data for 1969/70 and 1970/71 was averaged
 
to obtain data for 1970), 
and then all data was averaged
to obtain the reiresentative set of calendar-year figures
given in the table. Some wide differences occurred in
 
the 1975 and 1976 import and consumption data. In each
 
case, the data was thus handled as two distinct sets,
a high and a low set, each being presented in the table.
 
According to 
 the Ref.the higher set of figures, that are
 
given first in the table,is more likely correct.
 
averaged production plus averaged imports minus avuraged
 

The column labeled "calculated consumption" is simoly
 
exports, under the assumption that change in inventories
 
has been negligible.
 

Source: Ref. (11) Original Sources listed below:
 
For 
(1) Central Agency for Public Mobilization and
 

Statistics, Egyptian Cement Office, Federation
 
of Egyptian Industries, 
General Organization

of Industrialization, Institute of National
 
Planning, Ministry of Planning.
 

For (2) Same as For (1), 
 and the Ministry of Housing
 
and Reconstruction
For (3) Central Agency for Public Mobilization and
Statistics, Egyptian Cement Office, Institute
 
of National PZ=nning, Ministry of Planning.
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combined with the 
low priority attributed to maintenance 

and 
cuality control, also leads to lower productivity. Fur-

thermore, oroduct planning does not seem 
to be coordinated 

with construction needs. 
 The production of mixed cements 
(karnak: an, slag) has been increased to renresent some 40 
percent of the total production, when most of the use in 
the field is still concentrated around nortland cement 
[11l 

Contractors' problems with the availability of cement 
are especially comolic-ted by the distribution and deliv-
ery of the material. Each building permit is allocated a 

quantity of cement according to criteria set by the 0ov-

ernment, at 
the official price of cement, to be delivered 

by the government later. 
 Due to the dispersion and small 

size of the various sites, 
the main mode of delivery of 

cement in Egypt is by trucks. Lack 
 of the re-

quired infrastructure, such 
as a central storage area, 
and 

the lack of a ready-mixed concrete 
industry, means that 

97 percent of the cement is distributed in 50 kg paper

bags. 
This leads to increases in the costs of transporta-

tion as well 
as increased losses of cement due to breakage. 


Governmentrequlation of cement, 
by artificially keeping
locally produced price low compared with the imported 
price, has stimulated the propagation of a black market, 

In 1976 locally produced cement was selling for L.E. 18
 
per ton when imported cement cost L.E. 
35. Contractors

and owners, especially in the private sector, who could 

not wait for six to eight months to receive their quota at 

the official price, had 
to revert to 
this market. There 

they could get their requirements bit at a much more expen-

sive price. Furthermore, there has been evidence that the 

government allocation criteria do not really meet the ac-

tual needs of the projects, being based on 
inadequate cost 

data and inefficient designs [i]. 


Cement importation in recent years has not made it 

possible, in all instances, to supplement the local short-


ages without interruptions-
 partly due to currency regu
lations 
that made foreign currency very scarce in Egypt,
 
and partly due to restrictions on cement imports. 
These
 
restrictions were 
sometimes imposed on 
the quantities im
ported, and other times on 
the agencies responsible for
 
the importation. Regulations on cement 
imports have been
 
in a constant state of 
flux. Until 
1977 imports were re
stricted only to aoverrmen t companies, and aseven recent
ly as the summer of 1979, a controversial decision tempor
aril. barred all cement imoerts to Eypt. Finally, duties 
levied on cement made the price differential betweel local
ly produced an-
 imported ccent noticeable. Under those
 
circumstanc-s the price of both official and black market
 
cement rose 
sharply in the mid-seventies. 
 Official prices
 
went from L.E. S.0 per ton in 
1970 to more than L.E. 28.00
 
in 1979, while black marJhet prices in the same 
period went
 
from L.E. 10 
per ton to L.E. 80 [11].
 

Now the government ecuates the official and import
 
prices of cement and is on its way to deregulating its
 
trade. 
Such actions are expected to alleviate the situa
tion. 
 Until capacity of the cement production in Egypt
 
has increased and import regulation has stabilized, spora
dic shortages can still be expected to interrupt supply
 
to the contractors and increase its price.
 

III. A.2 Reinforcing Steel
 
The steel produced and used in Egyptian construction
 

projects covers reinforcing steel (rebars), 
steel sections,
 
and steel sheets. Rebars, however, continue to be the main
 
steel component in most of the structures in Egypt. Rebar
 
production in Egypt, like all the heavy industries, is
 
dominated by 
the public sector. Estimates from 1973 show
 
that 92 percent of domestic output came 
from four large

public sector companies while about 17 
small private firms
 
account for the remaining eight percent [181. 
 Egypt, how
ever, has never been able 
to satisfy its demand for rebars
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Table 7: 
 FIGURES ON PRODUCTION, TRADE AND
 
CONSUMPTION OF REINFORCING STEEL
 
BARS FELT TO BE REPRESENTATIVE OF
THE EGYPTIAN SITUATION AND DERIVED
 
FROM A VARIETY OF SOURCES (UNITS

ARE 103 METRIC TONS)
 

Aver- (1) 
 Calcu- Aver- (3)
aged Aver-(1) Aver-(2) lated 
 aged 


Year 
produc-
tion 

aged 
imports 

aged 
exports 

consump-
tion 

consump-
tion 

1960 160 58 2 216 N.A. 
1961 176 44 18 202 N.A. 
1962 189 60 6 243 N.A. 
1963 197 98 <1 295 N.A. 
1964
1965 187

162 84
73 <1

1 271
234 N.A.

197 

1966 176 86 1 261 213 
1967 

1968 
176 

207 
74 

39 
<1 250 

246 
254 

255 
1969 214 30 244 267 
1970 
1971 

177 
204 

73 
78 1change 250 

282 
285 
314 

1972 

1973 
225 

222 
131 

70 
1 355 

292 
348 

319 
1974 237 135 372 354 
1975 199 269 468 410 

199 462 661 410 
1976 

1977 

217 
217 

225 

266 
195 -

483 
412 

454 
454O 

19.77 __ 225For 

Note: 
 For each column labeled "averaged"
the data from the appropriate sources
 was adjusted to a calendar-year basis
if neccessary (by averaging the surround
ing fiscal years, e.g., data for
 
1969/70 and 1970/71 was averaged to
obtain the representative 
set of
calendar-year figures given in the
 
curred in 1975 and 1976 in the import
 
table). 
 Some wide differences oc
data. In this 
case data was handled
 
as two distinct sets, 
a high and a

low set, each being presented in
the table.


In the column of exports the word
 
averaged" was used for consistency


since exports figures are based on
 
a single set of data.
 

The column labeled "calculated consumption" is simply averaged production
 
plus averaged imports minus averaged
 
exports, under the assumption that
in inventories has been negligible.
Source: 
 Ref. (18) Original 
Sources
 

given below
 
Mobilization
For (1) Central Agency for Public
& Statistics,
 
Delta Steel Company, General
 
Organization for Industriali
zation, Federation of Egyptian
Industries, Ministry of Planning,
 
Steel Sales and Distribution
 

fi e
office. 
For (2) Ministry of Planning.
 

(3) Same as 
(1) plus Ministry of
Housing and Reconstruction.
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locally. 
Imports have always been substantial, as shown 

in Table 7. 


The figures in the table show the overall picture. 


The upward trend in the production of rebars since 1960
 
has been consistent but has been interrupted by several
 
slumps: in the mid-sixties, in 1970, 1973 and again in 

1975. The 1965 slump, however, was accompanied by a de-

crease in importation of rebars, while the last two were 

accompanied by a considerable increase in the import fig-

ures. 
The 1973 decrease can be explained by the war that 


year; local factories were unable to produce their normal 

output, probably due to equipment and spare parts problems. 

This clearly shows that while the problems in the mid-


1960's may have been due to a decrease in demand for re-


bars, this has not been the case in the mid-1970's.
 
Investigating some of the production characteristics 


of steel in Egypt can highlight some problems facing this 


industry. Two types of rebars are produced in Egypt: 


steel 37 and steel 52; the production of steel 37 is 

much larger. It represents between 68 and 74% of all diam-


eters. Because production of smaller diameters reduces 


the capacity of the plants, small diameters are rarely pro-

duced. 
Actually no steel 52 with less than 13 mm diameter, 

and no 
steel 37 with less than 6 mm are produced. Further
more, most of the 8 and 10 mm steel 37 are produced by the 


private sector firms and are usually priced higher than
 
official prices. Finally, because plants usually produce 


one diameter at a time for a certain period (to increase 

their productivity), 
some of the diameters are temporarily 

in short supply [18]. 


Production figures for the four public sector plants 

in the mid-seventies are shown in Table 8. 
Three of the 

plants 
are not producing to capacity. This situation is 

not restricted to that year, but seems to be a typical 

case. 
 It is important to note that the lowest productivity 


was that of the Iron & Steel Co., which is the first inte-


Table 8: PRODUCTION CAPACITIES AND ACTUAL
 

PRODUCTION OF REINFORCING STEEL
 
BARS BY COMPANY IN 1973
 

Production Production Production in 1973 
capacity in 1973 Production capacity 

of reinfor
cing steelbars 

(metric (metric 
Company tons) tons) (percent) 

Public Sector 

National Company 
for Metallic In- a 
dustries at AbouZaabal 

Egyptian Copper 70,000 65,084 
 93.0 
Company
 

Delta Steel 60,000 46,788 78.0
 
Company
 

Iron and Steel 40,000 24,868 62.2
 
Company
 

b
 
Private Sector 
 21,000
 

TOTAL 259,032c
 

a. This may be due to use of more than one shift
 

or by allowing for a lesser quality product.
b. According to the Ministry of Industry the total

production capacity of steel rebars and other
 
steel products by 17 factories of the private
sector is 43,800 tons based on one shift. Pro
duction capacity of steel bars alone is 
not
 
given, and it is not constant.
 

c. Includes rejected production which amounts to
 
about 5%.
 

Source Ref. (18). Original Source given: General
 
Organization for Industrialization.
 



grated steel plant in Egypt, starts production from iron 

ore. 
The other three plants are scrap-based plants; i.e., 

they accept scrap and pig iron as raw materials fou their 

production.


The very low utilization of the Iron and S!'.eel Co. is 

a reflection of the problem this company face.! and uontin-

ues 
to face in the production of its steel. 
 These can be 

summarized in the low quality of the ore it uses and the 

expenses in transporting it 900 kms from Aswan. 
This in-

creases the costs of production due to 
 extra costs of 

transportation and use of large quantities of imported

coke. 
The quality and quantity of the labor used in this 

factory is 
another problem. The factory employs poorly

trained workers and employs more people, as a government 

policy, even at a time of decreased uutput. Finally, the 

plants also exhibit some problems in design with respect 

to economic size of their components and the adequacy of 

the technology of production itself 
[15]. 


The scrap factories are suffering from changes in the 

scrap situation. 
Since local scrap has become less abun-
dant, they have had to rely on imported scrap. 
This sub-

jects them to foreign exchange problems and the interna-

tional scrap market, with its fluctuating prices. 


Government control, as in the cement case, is also 

extended to the regulation of prices and distribution of 

steel rebars. Such 
control and price fixing fosters the 

black market in rebars. The situation, however, was much 

better than that of cement until mid-1979. Black market 

prices were only 20 to 30 percent more than official pri-

ces, and waiting time for official delivery averaged only 

one month [23). Unofficial prices averaged some L.E. 225 

per ton in 1978, while official prices were set at L.E. 

180. Furthermore, the allocation system for rebar distri-

bution seems to work more smoothly than that of cement.
 
Even so, some inefficiencies do exist in the alloca-

tion; 
 recent studies reveal allocations of quantities 
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somewhat in excess of that required by wall construction
 
but somewhat less than that needed by skeleton-type build
ings [11].
 

The main problem that faces the contractors in the
acquisition of steel is the sporadic shortages of certain
 
diameters. 
As was described earlier, the management prob
lems of the government-controlled companies in prcducing
 
and maintaining their production have led to shortages in
 
certain diameters. 
Government steel importation policies

and control have also in the past exacerbated the situa
tion. 
 Up till 1977 the importation of steel rebars was
 
permitted only for public sector companies [24]. 
 The Mini
stries of Housing and Industry decided on the quantities

and the specifications. 
These decisions were not always
 
in harmony with the mix of locally produced rebars. 
Im
ported diameters often did not complement locally produced
 
ones, which added to the shortages in specific diameters.
 
This has led 
to delays in delivery, and eventually to in
creases in costs either due to waste in the usage of rebars
 

or due to acquisition on the black market.
Inefficiencies in the production and importation of
 
rebars, coupled with increases in the cost of the raw ma
terials, have led to increases in both the official and
 
unofficial prices of steel rebars. 
The official base
 
price, i.e., 
before any additions for transport or diame
ters and lengths, has increased 156 percent between 1970
 
and 1977, from L.E. 125 per ton to almost L.E. 200. 
 The
 
unofficial price is iLmost 20 percent higher. 
 If govern
ment controls are not relieved both on the production and
 
trading of steel rebars, and if new plants for production
 
facilities do not come on line, the situation can be expec
ted to worsen as demand for rebars increases with the in
creases in crnstruction.
 

III. 	A.3 Bricks
 
The most used building material in Egypt is burned
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brick, the "red brick," made in 7xl2x25 cm. standard sizes 

from a mixture of silt and sand. 
Production of red bricks 

accounted for about 92 percent of the total brick produc-

tion in 1976. Despite its importance, data on the produc-

tion of red bricks is difficult to find. First, wide-

scale interest in brick production has been relatively 

recent in Egypt. It really started only when brick prices 

rose dramatically in the mid-1970's and attention was foc-

used on the serious problem of non-renewal of the silt de-

posits in Egypt as 
a side effect to the construction of 

the High Dam. Secondly, unlike cement or steel, at least 

90 percent of the bricks consumed in Egypt are produced in 

small private sector factories scattered around the banksof 

the Nile Riiver. For these two reasons, recent 

interest and the fragmentations of production, the estim-

ates of brick production in Egypt are quite varied, as 

seen by the low and high values in Table 9. Although the 

fiqures should be viewed with caution, red brick production 

is exoected to slow down due to the raw materials problem. 


The second largest group of brick produced in Egypt 

are cement bricks. These accounted for 'nly about 5 per-

cent of brick production in 1976. The majority of cement 

bricks are produced in blocks larger than 
a red brick and are 

hollow to decrease raw material and weight. Contractors 

themselves account for about 90 percent of the production 

of cement bricks, and usually produce bricks for their own 

consumption on large building sites. 
 Cellular concrete, 

a mixture of sand, lime, cement, and imported aluminum 

powder, is also produced in small quantities by the Sand 

Bricks Co., 
the sole public sector brick producer in Egypt. 

This company also produces sand-lime bricks which accoun-

ted for about 2 percent of the total production of bricks 

in 1976. Fnally, clay-facing bricks are also produced in 

negligible quantities by another public sector refractory 

firm. 


With the exception of sand bricks produced by the pub
lic sector, pricing and trading in bricks is left to the
 
open market. The shorta4-es in raw material and the in
crease in labor costs of production are transferred to the
 
consumer, i.e., 
the contractor and ultimately the client.
 
There has been no indication until recently that substan
tial delays occur in obtaining bricks. The average delay
 
quoted was between one and two weeks ficm order to deliv
ery [23]. 
 This is very short when compared to cement, for
 
example.
 

There is no external trading in bricks. 
 The produc
tion is consur.ed internally, and there seems to be no need
 
for inventories. The product is fragile and heavy, and
 
because it is usually transported to the sites by trucks,
 
factories service only short distances around them. 
This
 
in some cases poses problems of added costs to projects in
 
remote areas, either because of exorbitant transportation
 

costs or because of use of more expensive alternatives.
 
The problems faced by the public sector brick produ

cers are very similar to those of the cement and steel pro
ducers: capital-intensive techniques are in need of main
tenance and spare parts, lack of which causes breakage and
 
interruption of production. These are compounded by 
an in
sufficiently skilled labor force and frequent breakdowns
 
of water and electricity supply [19). Furthermore, the
 
price set by the government for bricks barely covers 
their
 
production costs. 
 In most cases the government is subsidiz
ing such production, probably to be able to compete with
 
the lower prices of red bricks in the mid-1970's.
 

Now the situation is different, with red brick prices
 
jumping from L.E. 7.5 per 1000 bricks in 1970 
to L.E. 20 in
 
1977. Alternatives are becoming more and more attractive
 
economically and thus feasible. 
 Red brick prices increased
 
mainly because brick plants had to pay for 
 the raw mater
ials they used to get for free. Firms now pay for the silt
 
they scrape off the agricultural top soil, instead of using
 

http:consur.ed


Table 9: 
 FIGURES ON PRODUCTION OF RED AND
 
SAND-LIME BRICKS DEZIVED FROM A

VARIETY OF SOURCES (UNITS ARE
 
MILLION BRICKS, IN 6xl2x25 CM
 
SIZE OR EQUIVALENT)
 

Calculated 

Averaged Total Red
Averaged Red 
 Sand-lime 
 & Sand-


Brick Produc- Brick 
(2) 


Averaged Note: 

Red aad 

Sand-lime 

Brick (3) 

Production 


811 

740 

767 

965 

965 


1054 


1054
 
714 


1177 

613 


1074

656 

637 


733

802 

810 

810 

835 


780 

1500 

764
 

1830 

700
1940 


1386 

2020 

1559
2290 
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For each column labeled "averaged" the data

from the appropriate sources were adjusted

to a calendar-year basis if necessary (by
averaging the surrounding fiscal years,

e.g., 
data for 1969/70 and 1970/71 was
 
averaged to obtain data for 1970). 
Then
all 	data was averaged to obtain the rep
resentative set of calendar-year figures
given in the table. Some wide differences

occurred in the production data for 1963
66 and 1971. In each of the above cases,
the data was handled as two distinct sets,
 
a high and a low set, both of which are

being presented in the table.
 

The column labeled "calculated production"

is simply averaged red brick production plus

averaged sand-brick production.
 

Source Ref. [19] 
 Original references given
 
below:
 

For 	(1) 
Academy of Science and Technology,

Central Agency for Public Mobilization
 
and Statistics, Federation of Egyptian

Industries, General Organization for
 
Housing, Building and Planning Research,
General Organization for Industrialization,
 
Ministry of Industry and Mining.
 

For 
(2) 	Academy of Science and Technology, Central
Agency for Public Mobilization and Statistics,
Federation of Egyptian Industries, General
Organization for Industrialization, Sand
 
Brick Company.
 

For 	(3) 
Same as 
(1) above, and Ministry of Housing
and 	Reconstruction.
 

Year 


1960 

1961 

1962 


1963 


1964 


1965 


1966 


1967 

1968 


1969

1970 

1971 


1972 


1973 


1974 


1975 


1976 


1977 


tion 


800 

730 

750 

700 

950 

705 


1030 

702 


1156 

600 


1047

624 

608 


708

763 

767 

767 

772 


741 

741
760 

760 


709 


515 

1500 


(1) 
 Production 


11 

10 

17 

15 

15 

24 


24 

12 

21 

13 


27

16 

14 


21

19 

19 

42 

45 


50 

50

46 

46 

49 


47 

47 

72 


lime Brick 

Production 


811 

740 

767 

715 

965 

729 


1054 

714 


1177 

613 


1074

64U 

622 


729

782 

786 

809 

817 


.791 

791 

806 

806 

849 


562 

1547 
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that deposited during the yearly floods that have been 

stopped by building the high dam. The increased demand ex-

pected in the future will sustain such practices, 


The enactment of legislation to prevent the abuse of 

agricultural land will not alone prevent such practices, 

as long as it is economically feasible 
to pass the added 

costs to the consumer, and as 
long as other alternatives 

to red bricks have not been developed. The government is 

starting a new program for factories to produce bricks 

from desert shale [19]. 
 It is also beginning to encourage 

several red brick factories to convert their operations to 

use desert shale. 
Such efforts will, however, take time. 

The factories take a few years to build; 
 and the ef-

forts 
to introduce modernized technology, extruders and 

dryers to the small factories need time to be accepted. 


Meanwhile, production costs for red bricks will continue 

to increase, and so will their prices. 


III. B. Construction Labor 


The situation of construction labor in Egypt has been 

analyzed in detail in another paper presented to this sem-

inar[7].This section will therefore point out a few of the 

changes that occurred in the labor supply since the mid-

1970's, when wages increased dramatically. As shown by 

Table 10, remarkable increases as high as 200 to 500 -3r-

cent in all wages occurred between 1970 and 1977. 


Both the public and private sectors rely heavily on 

labor subcontractors to provide the required labor for 

their projects. 
Only a small part of the work is normally 

carried out by the general contractor's own staff. Typic-

ally, a contractor would have small teams able to work on 

the structural parts of the building, and would subcon-

tract the non-structural work [23]. 
 Labor subcontractors 

have access to the pool of specialized laborers, normally 

in local gathering places and coffee shops and they hire the 


workers individually or in teams on a piece-work basis.
 
Compensation is based on the performance of quotas (Tariha
 
in Arabic). 
 This quota, so many units per working day, is
 
established by tradition, and the completion of one or more
 
determines how much a worker will be paid each day.
 

The number of labor subcontractors has increased in
 
Egypt. In 1966 those registered with the government wgre
 
about 3000. In 1971 there were 1600 and by the end of
 
1977 they had increased to some 6700 contractors. The num
bers employed in construction cn the aggregate have also
 
increased. Despite vazious problems in the data, from lack
 
of up-to-date census information to seasonality and local
 
differences in construction employment, the available fig
ures indicate such an increase. Employment in construc
tion increased from some 387,000 in 1970 
to some 493,000
 
in 1977 [7].
 

Along with this increase in employment there has been
 

an improvement in the wages paid to the laborer of various
 
skills as 
shown in Table 10. During the sixties, however,
 

this increase was relatively steady, averaging about 5 to
 
10 percent per year, enough to cope with the rise in the
 
cost of living. Since 1970 
 this increase in wages has
 
become rather dramatic. Across the board wages jumped
 
200 to 500 percent between 1970 and 1977, with most of
 
them doubling between 19Y3 and 1975. 
 Such sudden change
 
in the wages indicates a major change in conditions of
 
construction labor supply.
 

The factor that really changed in the supply, however,
 
has been the construction labor emigration to other coun
tries. Since the mid-1960's Egypt has been providing
 
white-collar workers and teachers to 
the Arab world. Since
 
1972 there has been an increase in the Egyptians looking
 
for work outside the country, particularly among construc
tion workers. The M.I.T./Cairo University research estim
ates the number of construction workers that left Egypt in
 
1976 alone to be between 200 and 250 thousand, which is
 



Table 10: AVERAGE DAILY MONEY WAGE IN L.E, 

FOR VARIOUS CONSTRUCTION WORKS 

(Source: Refs. 7,10) 

&o6(a1962(a] 1 9 65 (a) 1970() 19 73 (b' 1975 [b ) 
( change

1977an) 6 -
60- 70 

%ange 
C0an

70-77 
masons 0.20 0.80 0.90 1.50 2.50 3.50 5.70 87.5 28C 

AssistantMaos 

Masn 
0.60 0.60 0.70 1.00) 2.00 3.00 5.70 67.0 410 

'sonl 0.40 0.40 0.50 0.60 1.50 2.00 3.00 50.0 400 
Excavation 
Concrete 

0.20 0.20 0.25 0.30 0.60 1.00 1.50 50.0 480 

caroenter 0.70 0.70 0.80 0.90 1.25 2.00 3.25 29.0 260 

C. Ca-penter 
eter 

0.40 0.40 0.50 0.60 0.80 1.50 2.25 50.0 275 

Fixer 
Steel 

0.0 
0.so 

05 
0.50 

0.5 
0.55 

07 
0.70 

1.040
1.00 2.00 3.00 40.0 329 

Assistant 0.50 0.50 0.55 0.60 0.90 1.50 2.50 20.0 317 

ConcretePourer 

Conree 0.30 0.30 
 0.40 0.50 
 0.80 1.75 2.75 67.0 450 
Plu=ber 0.70 0.70 0.75 0.80 1.50 4.00 5.00 15.0 520 
Assistant 0.3s 
 0.35 0.40 0.50 0.90 2.00 2.50 43.0 400 

Plasterer 0.60 0.60 
 0.70 0.75 
 0.90 2.00 3.00 
 25.0 300
 

Asitant 0.0 0.0 0 .40Painter . 0 .0 .00 .0 6.0 2 800.70 0.70 0.40 0.80 1.oc 2.00 3.00 15.0 275 


Assistant 0.35 0.35 0.40 0.50 0.70 1.25 1.50 43.0 200 
Joiner 0.60 0.60 0.70 0.80 1.25 2.00 3.50 33.0 335 
Assistant 0.35 0.35 0.40 0.50 0.80 1.25 2.00 43.0 300 

Electrician 0.30 0.30 0.40 0.75 1.00 2.00 3.20 150.0 325 
Assistant 0.20 0.20 0.35 0.50 0.75 1.50 1.70 150.0 240 

(a)Values are 70% of those in Ref. 10 to account for social security.(b)Values are from Ref. 22. 
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more than 50 percent of the construction labor force at the
 
time [7]. Such a finding can very well explain the sudden
 
jump in the wages of all construction workers since 1973.


The figure is large enough 
to have in itself caused
 

serious problems for the industry, but what is more interesting is the composition of such emigration, which in
cludes a large concentration of highly skilled and semi
skilled workers, such as masons and electricians. This 

explains why the wages of some trades increased much more

than others. This is also significant because although
 
employment in the sector as a whole continued to increase, 
such increases must have been due to the attraction of new

laborers to construction. This attraction may have been
beneficial from the standpoint of the economy if the new

comers were drawn from the unemployed and underemployed;

this, however, resulted in lower work productivity and
 
quality for construction. 
 These workers were unskilled,
and their on-the-job training was particularly expensive. 

Private contractors have been under pressure from the
rising wages, and are having difficulties keeping their
 

workers, even though they are usually able to pay them.
 
Public contractors also are under the same pressures, al
though it seems that the security that their employmentprovides, as well as 
the added benefits, social security,
 
and health plans, 
seem to offset the unattractiveness of
their controlled wages. Furthermore, both sectors 
are being forced to use lower quality workers, causing waste 

and increasing rework. 
Most medium-sized firms are 
even
 
forced to use their supervisory staff to perform manual 
work, further reducing efficiency of their operations [23]. 

Traditionally in Egypt, training for construction 
trades has always been 
an artisanal, on-the-job training
 
of young apprentices. 
At the time of labor abundance, such
 
a system was adequately responding to the demand. Thepresent situation, however, has been pressuring the govern
ment to intervene in the training of workers of different
 
trades; some 
large public sector contractors have also set
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up their own training programs to cope with the situation, 

These efforts according to the government plan call for 

the training of some 500,000 workers over the 
next five 

years. Such programs require time, and most of them are 

in their infancy, which means that the pressures on wages 

are 
exnected to continue, especially if construction de-

mand continues to increase. 


Fortunately, indicators suggest that Egypt may be 

past the peak of emigration, and it will stabilize, if not 

reverse, in the future. 
Arab demand for construction work-


ersisslackenina, workers from other parts of the world are 

competing with the Egyptians, and real wages in Egypt have 

increased. If such stabilization occurs, trahino 

efforts succeed, and demand continues for construction in 

Egypt-then labor cost increases may be a less 
severe prob-

lem in the future than they have been in the past. 


III. C. Construction Equipment 


Until the mid-1970's Egyptian contractors relied 

heavily on construction labor. Equipment use was limited 

to 
 special cases or large projects, for example, pile 

driving for foundation work of a large building, or land 

leveling for large government land reclamation projects, 

This was due to labor abundance and the f.ct that practic-

ally all equipment is imported from abroad. 
Since 1961 

government limited import/export activity to public seccor 

firms, which made them the sole source of equipment supply 

in Egypt. The only official figures on the equipment 

owned and operated by contractors in Egypt pertain to the 

years 1971 and 1972, as shown in Table 11. These figures, 

although obsolete, do show that public sector contractors 

had easier access to all types of equipment than did the 

smaller private sector firms. This reflects the govern-

ment policy of giving priority to these firms' needs in 

foreign exchange. 


Most of the equipment owned by the firms, however, is 


not very new. Some public contractors' records revealed
 

an average age of five to six years for their equipment
 
123]. This further shows how interrupted and irregular
 
equipment supply has been. New equipment would be pur
chased not when needed to replace the old, but when foreign
 
exchange was allocated for the purpose. Often such allo
cation did not coincide with the contractors' needs.
 

Not cnly was the supply untimely for the contractors'
 
needs, but the sources and sometimes the specification of
 
the equipment required was also imposed 
on the firms. Due
 
to payment facilities and intergovernment agreements, con

tractors were often supplied with equipment from varied
 
sources, and with varied specifications. The largest con
tractor alone has 400 equipment types from 240 makers [23].
 
This practice definitely complicates the maintenance prob
lems of the firms.
 

Most firms do not perform their maintenance internal
ly; only a few very large contractors have maintenance
 
facilities. All firms, however, suffer from lack of spare
 
parts and skilled repair labor, which adversely affects
 
their control over their maintenance and repair activities.
 
Government actions in the early 1960's reduced the avail
able equipment agencies in Egypt; such agencies provided
 
the much-needed after-sale service for the equipment, pro
viding expertise and spare parts which would minimize the
 
efforts required to repair and service the equipment. With
out the agencies, contractors face long repair time, ex
cessive rework and equipment breakdown. Due to the exces
sive variety of equipment, firms maintaining their own
 
equipment find it expensive to train mechanics; one con
tractor claimed it required one year for a mechanic and
 
about six months for an engineer to receive training [23].
 
Furthermore, these employees, like other construction work
ers, are attracted by other Arab countries, thus further
 
increasing the costs and reducing the quality and produc
tivity of the maintenance and repair activity.
 

Not until 1975 did the government start to ease its
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Table 11: AVERAGE NUMBER OF VARIOUS EQUIPMENT

USED BY CONTRACTORS IN EGYPT IN
 
1970/71 AND 1971/72 (Source: Ref. 1,2)
 

Public Sector
 
Equ ractors General General General Total Total
 

Bu4U g Roads 

met/7 Type 

Nnld S4cat * Public Secto Private Sector
-70/7 
 0 70/71 71/72 70/7171/72 70/71 71/72
 

Building Equipment 3.6 4.0 1.7 2.2 
 2.7 3.3 4.1 1.9 
 3.4 3.5 0.02 0.03
 
Transport 
 5.0 5.5 19.9 22.8 5.8 5.3 4.8 
 2.1 6.6 6.4 0.08 0.10
 
Earthmoving 
 0.3 0.2 0.06 0.08 0.4 0.4 
 0.1 0.05 0.3 0.2 
 0.03 0.06
 
Road Equipment .24 
 0.3 7.3 8.7 0.15 0.14 0.18 0.07 0.8 
 0.8 0.03 0.03
 
Material Handling 0.10 
 0.07 0.70 0.90 0.13 0.15 = 0.03 0.14 0.14 NA NA
 
Small Tools 
 2.2 2.1 1.1 1.9 2.4 
 2.8 1.6 2.5 2.1 
 2.4 NA NA
 
Other Equipment 0.6 
 9.0 1.3 
 2.1 1.0 1.4 0.7 0.14 0.8 5.5 0.04 0.02
 

Avg. No. of Projects

per firm 36 38 31 25 
 34 26 27 53 
 32 34 3 2
 

The average for specialty contractors in fiscal 71/72 is low because one specialty contractor was changed
to the category.of general non-building contractor in that year by the Ministry of Housing.
 

http:category.of
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control over import/exports, and allowed foreign agencies 

to be handled again by the private sector. This move has 

certainly it2reased the accessibility to equipment. Already 

by May 1978 some 202 Egyptian firms were representing some 

337 foreign suppliers [20]. 
One hundred and ninety-two of 

the foreign firms supplied equi-)ment and were represented 

by some 118 local firms. Most of these foreign firms are 

from Western Europe, the U.S. and Japan, compared with 

the 1960's when most of the equipment was coming from East-

ern Europe and the Soviet Union. 
Another indication of 

the increased supply in the mid-seventies can be seen from 

the import figures, which show that in 1975 the value of 

machinery imported was double that of 1973. 
 The values in 

1970 fixed prices were L.E. 67.4 million and L.E. 32.2 

million, respectively [6]. 


The increase in number of supplies and the evident 

increase in equipment usage have not overcome all the ob-

stacles in equipment supply. 
Most of these local suppliers, 

either through themselves or on behalf of their foreign 

suppliers, extend some suppliers' credits to the prospec-

tive buyers. The contractors, especially the private ones, 

however, still have trouble meeting the collateral require-

ments of Egyptian banks, which still require real estate 

collateral and rarely extend loans against the equipment 

delivered [231. 


Alternatives to buying expensive new construction 

equipmentare not available in Egypt. 
Equipment rental or 

leasing is almost non-existent in Egypt; furthermore, im-

port regulations still prohibit the importation of used 

equipment for sales purposes. 
This deprives the contrac-

tor of valuable alternatives, and inhibits the smaller 

contractors from using equipment. 
It imposes a longer-

term commitment and a higher risk on these firms, 


III. D. Management Personnel 


The supply of management personnel, defined as pro-


fessional, technical, administrative and z1erical workers,
 

has increased over the years. 
Lately these workers have
 
also been migrating abroad in pursuit of higher wages. The
 
result was increasing salaries in the private sector jobs,
 
and increasing fringe benefits and 
to a lesser extent sal
aries in the public sector jobs. This section will concen
trate on the professionals, i.e., 
engineers and architects,
 
because of the key role they play in managing large con
tracting firms and construction projects in Egypt.
 

The emigration of these professionals did not cause
 
serious problems to contractors until recently. The uni
versities and educational institutions were turning out
 
large numbers of new professionals. 
 There are nine univer
sities in Egypt, three in Cairo alone. 
More important than
 
the ever-increasing graduates were the Egyptian laws that
 
required each individual new graduate to work for the pub
lic sector and the government for a period of six years
 
before he was free to leave his job. 
 Today this law has
 
been changed, and only those engineers who elect to work
 
for the public sector in the first place have to stay for
 
six years. This has somewhat decreased the supply for the
 
public sector firms and increased that of the private
 
firms [11].
 

Table 12 shows how the number and share of management
 
personnel has increased in construction employment in Egypt
 
over the years. 
The major change, however, occurred to the
 
professionals between 1960 
and 1966, which coincides with
 
the creation of the public sector firms in construction.
 
The large firms created by the nationalization and amalgam
ation of small private sector firms 
 were more able to sup
port the services and salaries of an increasing number of
 
professionals. Furthermore, being government owned, they
 
also provided employment opportunities to new graduates in
 
response to the needs as perceived by the government [11].
 

Numerical estimates of professionals leaving the con
struction industry are not readily available, but estimates
 
for engineers as 
a group show that their emigration flow from
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Table 12: COMPOSITION OF LABOR FORCE IN SOME
 
SECTORS (Source: Ref. 7)
 

Professional Administrative 
Clerical 
Salesmen Craftsmen Services Other & Not
Year & Technical 	 Total
 
& Workers 
Workers Classified
 

1960 1.70 
 4.20 0.10 0.40
Construction 	 90.80 1.00
1966 3.53 	 0.40 100
5.72 5.68 0.58 
 79.74 2.88 
 100
1974 4.40 
 6.30 6.40 
 0.30 78.20 4.00 0.40 100
 

1960 2..24 
 1.22 3.93
Manufacturing 1966 2.21 	
0.73 90.53 1.78 0.55 100
2.40 8.08 1.58 
 82.03 1.78 
 1.78 100
1974 
 0.64 6.00
3.57 	 0.85 84.07 4.83 0.83 
 100
 

1960 0.07 
 0.01 0.19
Agriculture 1966 0.56 	
0.04 0.39 0.46 98.84 100
0.16 
 0.88 0.14 1.77 
 0.60 95.90
1974 0.38 	 100
0.07 0.72 
 0.03 0.87 0.61 
 97.33 100
 

Table 13: 
SHARE OF EACH L.E. PAID IN WAGES IN
 
BOTH PUBLIC AND PRIVATE SECTOR

CONTRACTOR OUTPUT (Source: 
Ref. 1,2) 

General Building 
 General Non-Building

Contractor's Sector 
 Contractor 
 Contractor
 

Private 
 Public
Fiscal Year 	 Priva te
1970/71 1971/72 1970/71 1971/72 1970/71 	
Public
 

1971/72 1970/71 
 1971/72
 

(1)Value of work executed 19,497 19,061 
 40,525 65,841 
 9,634 10,667 14,813 13,130
 

Wages Paid 
 4,190 4,049 
 15,557 17,398 
 3,513 4,220 3,630 
 5,739
 

Productivity of L.E.
of Wages 
 4.65 4.71 2.61 
 3.78 2.74 
 2.53 4.08 
 2.29
 

(1) 	Public sector figures do not include work subcontracted to other firms.
This work is usually supervised by the main contractors supervisory personnel.
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Egypt between 1968 and 1973 increased from about 7000 in 

1968 	to 19,500 in 1972 to some 18,000 in 1973 [7]. Since 

construction employs about 2 percent of the professionals 

in the economy, the magnitude of those leaving construc-

tion 	can be estimated as between 200 and 500 per year; 
this 

accounts forabout 4 percent of all construction profession-

als [7]. 


There are no readily available measures to test the 

efficiency of the managers used by Egyptian contractors; 

the lack of formal construction management training is, how-

ever, evident. 
While there is no doubt about the technical 

qualifications of the professionals, the lack of any insti-

tutional or professional education in construction manage-

ment 	and operations makes them rely entirely on common 

practice in planning and controlling projects. The prob
lems 	of quality of management personnel and their effec-

tiveness is further demonstrated by comparing the perform-

ance of both public and private contractors. The produc-

tivity of the wages paid in both sectors is shown in Table 

13; the indication is that there is higher productivity 

per L.E. of wages in the private sector. 
Since the pri-

vate sector uses fewer supervisors than the public sector, 


the difference becomes more pronounced. This clearly in
dicates the need for improvement in the use of supervisory 

staff in public sector firms, and supports the view that 


It is not surprising to find that wages in the priv-

ate sector firms are higher than those in the pubic sec-


tor. For example, a starting salary of L.E. 150 per month 

for a new graduate is common in the private sector, while
 
public sector salary for similar qualifications may be as
 
low as half that figure. Fringe benefits in the public

sector may include transportation, site incentives and
 

overtime pay. The major attraction of the public sector, 

however, is its guaranteed position. With the exception 

of very few offenses, a public sector employee is usually 


guaranteed his position by law, and the firm cannot fire
 

him. This is why some profesionals and administrators re
fuse 	to quit the public sector [23].
 

With 	increasing demands on construction in Egypt, it
 
is necessary to improve the quality and efficiency of mana
gers 	and professionals in order to control satisfactorily
 

the construction operations. An important avenue to achieve
 
such 	objectives lies in the continued encouragement of pri
vate 	sector contractors, and the attraction of foreign
 
firms to joint venture with Egyptian contractors. Such
 
steps are not only necessary to increase the attractive
ness 	of the wages and salaries in Egypt and to discourage
 
emigration, but they provide opportunities for the Egyptian
 
managers to learn and practice new improved management
 
techniques in Egypt.
 

IV. 	 Effects of Resource Constraints on Contractors
 
All the limitations discussed so 
far in the delivery
 

and acquisition of construction resources in Egypt have
 
developed due to supply constraints and demand uncertainty.
 
The supply has been inadequate; bottlenecks in production
 
processes, and government intervention through price fixing
 
and regulating trade, have been major factors. 
 Such re
source limitations have imposed serious barriers on both
 
the size of the Egyptian construztion output and the effi
ciency of contractors' operations. In general, the predom
inance of resource constraints overshadows the importance

of the variables that contractors usually control, thus
 
reducing the effectiveness of planning and control by the
 

firms.
 

Time planning and control already receive low priority
 
on most projects in Egypt, especially on medium and small
 
projects, where time is often controlled informally. From
 

the previous discussions, 
it is expe-ted that uncontroll
able delays in the delivery of resources are frequent and
 
often lengthy. The delays in delivery of controlled materi
als or in the importation of spare parts cause delays up
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to six months in project execution. This situation is ag
gravated by the deteriorating quality of the labor force.
 
First there 
are slowdowns due 
to the learning effects of
 

the on-the-job training of 
such workers. 
 Then there are the
 
delays due to misuse of equipment, as well as 
maintenance
 

deficiencies, which lead 
to higher equipment down-time. In
consistent quality of locally produced material, when avail
able, often causes work -toppage; these materials often
 
have difficulty meeting required specifications.
 

Such problems are also aggravated by difficulties in
 
importation of materials and equipment; 
some delays are
 

caused by difficulties in acquiring foreign exchange, others
 
by transportation time required for arrival
goods. 
 of foreign
Inadequate specification at 
the outset often leads
 

to receiving inappropriate equipment. 
Such inadequacy may
 
be due to 
mere oversight by the purchaser and sometimes due
 
to 
lack of knowledge about the material being imported, but
 
often due to 
lack of compatibility with the 
local produc
tion. Furthermore, constant changes 
in the import regulations governing the types of materials and equipment por

ted, as well as the 
custom duties required, can lead to un
delays in clearing the imports for 
use once they
 

are 
in Egypt. All such uncontrollable delays reduce the
effectiveness of 
time control on the projects. and even the
 

aporopriateness 
of delay penalty clauses. They foster in
creasing reliance on 
informal controls and 
shift the concen
tration on how to get the 
resources rather than on how to
 
use them.
 

By far the most measurable effect of these resource
 

constraints in Egypt is 
on contractors' costs. 
 Shortages
 
in various resources raise 
 their prices. Contractors'
 
costs have reflected such increases; as 
can he seen from
 
Figure 1, their costs increased about four times between
 
1961 and 1976 for building a standard five-story walk-up
 
apartment building in Cairo. 
While some inefficiencies
 
related to contractors' performance certainly increase
 
costs, the main increase is due to 
a sudden rise in both
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labor wages and materials prices between 1974 and 1976. 

Inefficiencies in acquisition of various resources im-


pose added costs on contracting firms. The uncertainties 

in delivery of building materials and spare parts add to 

costs either through the cost of idle time or through added 

prices on the black market. Furthermore, they add to the 

costs of doing business by imposing high inventory level 

requirements on the firms. Difficulties in securing credit 

and having to pay in advance also increase the firms' in-

direct costs. 


Labor shortages and equipment maintenance problems also 

impose increased costs, first through the costs of downtime 

and delays, then through the increased costs of rework re-

quired. Furthermore, this situation forces general contrac-

tots to maj.:..ain a higher level of overhead than would other-

wise be necessary. 
Firms cannot lay off skilled workers for 

fear that they might not 1e able to rehire them. Also they 

often have to buy more stand-by equipment, especially with 

no rental market to satisfy their short-term needs, 


Resource problems in Egypt complicate the quality con-

trol activities on projects. 
Already such practices are 

subject to question; 
a cursory look at recently completed 

buildings emphasizes this concern. 
The main problem seems 

to be that existing standards concentrate on meeting speci-

fic requirements such as an allowable strength rather than
 
establishing allowable tolerances for the various construc-

tion activities. As a result, enforcement of such stand-

ards is left mostly to the discretion of the participants 

involved. This encourages these parties to agree on trade-


offs and to sacrifice some quality issues for the sake of 

other measures such as expediency or lower costs. 


The predominance of delays and added costs due to 

labor shortages, questionable quality of some materials, 

or materials delays caused by government intervention 

reduce the priority attributed to quality control. More 

importantly, since most of these constraints are outside 


the control of individual firms, their existence builds
 
a case for sacrifices and relaxation in quality control
 

enforcement.
 

In general the preponderance of these resource prob
lems in the Egyptian construction industry increases the
 
risks as perceived by the contractors. It reduces the im
portance of variables under the contr-l of the contractor
 
such as 
the usage of resources end their productivity on
 
the job, and increases the importance of factors outside
 
the control of the firms. 
 This results in a low priority
 
attributed to formal construction management techniques
 
and reduces their possible effectiveness in improving effi
ciency of the firms.
 

The increased risk does not only reduce the importance
 
of planning and control; it also affects the firm's field
 
of operations. 
 Larger firms may seek to diversify their
 
activities through vertical or horizontal integration;
 
smaller firms may just shift their construction operations
 
entirely to a now field. 
Many firms have already started
 
to invest in real estate activities, design building activ
ities, or in import/export of building matorials. 
Such
 
practices, if continued, will certainly pose capacity limi
tations that would not otherwise exist.
 
V. Conclusion/Recor.Lmendations
 

On the basis of the foregoing discussion of resource
 
constraints, certain general conclusions can be drawn.
 
These recommendations concern resource supply, as well 
as
 
the environment in which they are delivered to contractors.
 
Alleviating constraints on the supply of resources will
 
allow firms to concentrate more on the efficiency of their
 
use of these resources rather than on their acquisition,
 
a situation which clearly hampers the development and ef
fectiveness of construction management techniques.
 

In general, efforts are needed to increase th- supply
 
of all resources to the industry. A necessary step towards
 
achieving this goal is 
to increase the efficiency of their
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production. 
 Stens must be taken to alleviate constraints 
 no thought is given to the possibility of substituting
on supply of the various resources. 
These constraints 
 another resource for the one in short supply. 
 It is imorhave fallen into three main categories: technical, manager-

ial, and regulatory. 

tant to study the potential of substitutes, especially the
Technical problems in the supply of 
 locally available ones, 
to alleviate shortages in the trabuilding materials must be solved. 
The low quality of iron 
 ditionally used materials or labor.
ore and the supply of The role that gypsum
scrap for steel production have tc 
 walls can play in reducing reliance on bricks and cement is
be reviewed and upgraded. Alternatives to problems in 
 an example;

packaging cement in paper bags must be studied and tested, 

the use of small power tools in reducing the
 
need for highly skilled labor is another.
Quality control in the production of local materials should 


also be enhanced. 
Expanding the existing production of resources, whe-
In labor suuply, obstacles to training 
 ther through increased efficiency or by adding new producskilled labor have to be overcome. More efforts should be 
 tion capacity, relies
directed toward enlarging the base of laborers entering 

on the available estimates of demand
 
for the resource under consideration.
the industry. Finally, so In order for the
that the supply of management 
 planning of such new production to be efficient, there is
personnel can be improved, education of professionals in clearly a need to 
 improve the data base for such demand
Egypt should be made more responsive to the needs of con-
 estimates.


tracting firms, 
Reliable figures on the use and consumption of
 

the various materials, equipment and labor
Regulatory problems cause are badly needed.
serious inefficiencies in 
 Large disparities in demand estimates cannot be tolerated
the supply of many resources in Egypt. 
The government 
 if costly plans are 
 to be implemented for increasing the
should stop its policies of material price fixing so that 
 production of materials or for initiating training promaterials can be attracted back to the formal markets, 
 grams.
Rigid employment and compensation regulations imposed on 
 The government can and should use both its posiion
public sector firm employees should be relaxed to stimulate 

labor productivity. Intervention in the trading of resour-

as regulator and as major industry client in implementing
 
these recommendations. 
ces and preferential treatment of the public sector needs 

As a regulator, it should reduce
 
its intervention in the market places for different resourfor materials, capital, 
or foreign exchange should not be 


allowed to continue. Furthermore, the constant changes in 

ces through subsidies and allocation controls. It should
 
continue to deregulate the trading of locally prcduced
regulations should be 
 discouraged, and consistency, clar-
 building materials and imports, as 
it did with cement. it
ity and stability should be the aim of regulations impact-


ing the availability and consequently the prices of the 
should also encourage the increased involvement of firms
 
and the attraction of new firms to the industry, especially
various resources. 

by using incentives, as 
it did in the foreign investment
Reduction in the rate of emigration and existence of 
 and joint venture laws. As a client it should investigate
the informal sector indicate that the shortages now may


not be so 
relations other than the traditional general contractor
severe as 
they have been in the past; however, 
 fixed price approaches to contracting.
it is expected that shortages will continue to exist in 

Such actions, if
 
adopted, can reduce the present risks born by the contracsome resource or the other in the near future. The standard 
 tors, and reduce the adverse impacts of variables outside
approach to dealing with shortages in Egypt has been to ex-
 the control of the firms;
pand production of the resource in question, while almost 

firms should then be able to
 
focus their attention on the variables affecting their
 

internal performance.
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CONSTRUCTION AND DEVELOPMENT: 

ment.
THE EFFECTS OF LABOR MIGRATION 


This paper first briefly reviews the role of
 
construction in the economy, then focuses specifically on
 
the role of labor. 
 The emphasis is on the significance
 
of labor migration on employment in this sector and the

impact of changes in employment on output and producti
vity.
 

Introduction 
 The migration of construction workers to other Arab
countries is part of the recent massive flow of Egyptian
Conventional views of economic growth in developing 
 workers, of ail types, to other countries of the Middle
countries generally focus on the gap between traditional 
 East. 
 This movement has important economic consequences
and modern sectors and on rural/urban differences, 
 for Egypt and the Arab world generally, as well as effects
These views stress the importance of agriculture in rela-
 on specific economic sectors in each country of the
tion to an often nascent industrial sector and emphasize 
 region. It reflects 
a pattern of laLgr movement comprithe processes that generate a redistribution of economic 
 sing a wide range of skills--from engineers, contractors
activity away from traditional to more modernizing 
 and other technicians, on the one hand, to brick layers
sectors of the economy. Conventional views, although pre-
 and sand haulers,
dominant in both policy-making and academic circles, 
on the other. This movement, generated


by the events of 1973, created major transformations in
neglect a critical sector of development and therefore 
 the pattern of employment in both skilled and less
ignore one of the more potentially dynamic vehicles of 
 skilled workers, and the changes have affected the congrowth in a developing economy. 

struction sector. 
 Both the large formal construction
This sector is construction. 

sector and the unorganized sector are affected by fluctua-
The perspectives and analysis imposed by conventional 
 tions, changes, and even shortages of labor.
views of economic growth are particularly unfortunate and 
 Migration of construction workers is mainly of a
potentially misleading, since this sector has, in fact, a 
 temporary nature. 
The return flow is regular and fredistinctive role in the economy and a unique relationship 
 quent and returnees may well have new skills as well as
with other sectors. An economy cannot grow faster than 
 new patterns of consumption.
its construction activities and constraints on construc-

This movement of labor
 
created shortages of some skills and even some imbalances
tion, by necessity, impose critical constraints on the 


rest of the economy. 
between skills required for the construction sector and
And since the demand for construc- domestically available skills.
tion is tied 	 Increasingly, this migrato the output of other sectors, and the 


supply of construction is a critical input to other sec-	

tion has required government intervention and regulation,
 
thereby placing contractors, government officials and
tors, the intersectoral linkages of construction to the 
 construction workers in a new relationship designed to
rest of the economy assign it a position that is not 
 meet the demand of construction for labor, generate a
captured by conventional analyses of growth and develop-
 supply of labor to other countries, and create basic
 

f~rA
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procedures for assuring adequate working conditions for 

Egyptian labor. While most labor migrates as part of a 

"free market," government-to-government agreements are 

beginning to impose some regulation in the responsiveness 

of labor to demand in other Arab countries, and a new 

policy context for the movement of labor.* 


Construction and Development 


Construction activity is critical to growth because 

of its crucial role in investment and the expansion of 

productive capacity. 
Since capital formation is a neces-

sary condition for economic development, a country cannot 

grow without a substantial rate of investment. A large 

part of investment is undertaken by the construction 

sector. The demand for construction and the supply of 

construction are both shaped and constrained by labor, 

capital and technological endowments of the economy. 
And 


constraints in construction activity impose, by necessity, 

critical constraints on economic growth. 


Construction activity is important in Egypt for 

several additional reasons. 
First, much of the country's 

reconstruction activities are undertaken through construc-

tion and involve a substantial rate of interest in infra-

structure. 
 Second, the expansion of the country's 

industrial base and urban centers entails extensive 

investment in construction and in construction activities, 

Planning for cities, new industrial centers, and new 

regional developments place strong pressures on the con-

struction sector. That sector's ability to deliver output 

to other sectors of the economy will determine the 

country's capacity to undertake planned expansion. By 

the same token, the ability of other sectors to deliver 


*See References for the reports on which this paper is 

based. 


inputs into construction tie construction activity to
 
the rate of growth and productivity of other sectors.
 
Third, construction activity in the Arab world as a
 
whole has increased at rapid rates during the past
 
several years, placing additional pressures on Egyptian
 
resources, particularly manpower, construction firms,
 
material skills, and so forth. 
 Fourth, in addition to
 
this pressure, there is 
an intimate association between
 
the construction activity in Egypt and in other Arab
 
countries which is tying the rate of growth of one coun
try to the resources and rate of growth of the other
 
countries. The link is most dramatically imposed by man
power requirements and demand for labor, not only in
 
Egypt, but in other countries as well. The critical
 
point, of course, is that the expansion of construction
 
activity in Egypt and in other Arab countries appears to
 
be constrained not by capital or technology, but by the
 

availability of labor.
 
The importance of construction to development far
 

outweighs its importance as observed by some initial indi
cators. For instance, in Egypt, which is not atypical of
 
developing countries, construction is estimated to
 
produce about 7.7% 
of GNP in the past ten years and em
ploys about 5% of the labor force. There are some esti
mates to the effect that construction labor is 
an even
 
smaller share of total employment. But the proportion
 
of construction to total capital requirements is 40-45%
 
and in some countries as high as 60%. More important,
 
however, is the fact that there are no 
substitution
 
possibilities between contracted facilities in 
an
 
economy, on the one hand, and capital and labor on the
 
other. This means that within the construction sector,
 

substitution between capital and labor occurs sometimes
 
even to a high degree, but constructed facilities cannot
 
be substituted for capital or for labor.
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Construction activity and the construction sector 
 relatively stable over time. 
 For the country as a whole,
have additional characteristics that render it critical 
 employment is concentrated largely in agriculture, alto an economy. Construction must be produced on the spot; 
 though there are important regional differences. In
it cannot be imported. As a nontraded good, it ties the 

economy to its own output. 

recent years, there has been a notable decline in employ-
The timing of construction ment in agriculture, indicating that labor is moving to
also generates additional ties to other sectors. 
 Inputs 
 other sectors. 
 This is further evidence, noted below,
into the sector are dependent on the productivity of 
 that construction is absorbing labor from agriculture.
other sectors, by the output of construction, and its 
 In terms of total employment patterns, services is
timing, tc production in other sectors. 
Equally critical 
 the second largest employer of labor, followed by manuis the fact that the growth of an economy at one point in 
 facturing and by commerce. 
 These sectors have all demontime is tied 
to the productivity of the construction 
 strated some notable changes in employment, even prior to
sector during the previous years--sometimes one, two, or 
 1973. 
 The official statistics, however, do not reveal any
three years. 
Thus, the decisions made in construction 
 dramatic changes in employment in construction for that
activity impose constraints on economic expansion and the 
 period. 
 Since employment in construction is a function
productivity of other sectors. 
 of the general level of investment in the economy, the
In most developing countries, .apital is the scarce 
 pre-1973 period was one of low investment levels relative
factor of production and labor is abundant. 
But in the 
 to the present time. 
 During the two decades preceding
Arab world today, it is labor that imposes critical con-
 1973, the construction share of the labor force remained
straints on growth. 
 Since 1973, the growth of investment 
 stable, at around 2.1-2.6% of total employment. Since
in the economies of the oil-rich countries has required 
 1973, the increases in employment in construction have
massive inflows of labor. 
And the open door policy in been extensive. 
While the total number of those emp'oyed
Egypt with its concomittant expansion of investments and 
 in construction has remained low, relative to other
economic activity has also generated a strong demand for 
 sectors, the additions to the labor force in that sector
labor. The juxtaposition of these two trends has result-
 have been greater.
ed, so far, in a large out-migration of Egyptian workers 
 Many of the inferences regarding employment are
to other Arab countries--due to higher wages, greater 
 based on census data, labor sample survey, and other
employment opportunities, and an accelerated demand for 
 government figures which are available largely for the
labor that has far outweighed the current demand genera-
 period prior to 1976. 
 The 
census of 1976 is available,
ted by the Egyptian economy. 
 yet critical components of it are not yet revealed in
 
detail.
Labor and Employment So, the observations one can make on employment

generally, and on construction in particular, are based
The 1976 census placed Egypt's population at 38 
 on inferences from other kinds of evidence, and on
million and the growth rate during the past ten years at 
 trends spliced from different sources of data.
2.31%. 
 About 25% of the total population can be regarded 
 Figure 1 presents alternative estimates of employas comprising the "labor force." 
 This figure has remained ment in construction, derived from a variety of sources,
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540 I I 1 1 1 I Sources to Figure 1:
 

480 

A. Ministry of Labor study based on Labor
420- Force Sample Surveys--May rounds by CAPMAS,
 

1958, 1968-1974.
420--._"
 
le Sureys,18-19.


-- __BLborForce_ 


3! 
B. Labor Force 

_ 

Sample Surveys, 1968-1974.f /C. Calculated from Ministry of Labor and 
" / -Labor Force Sample Survey data.
 

300 1 D. Population Censuses, 1960 and 1966. 
 Labor
 
24/ -Force Sample Surveys, 1972 and 1974.
 

__ E. Population Censuses, 1947, 1960, 1966 and
1976.

180- Labor Force Sample Surveys, 1971 and' "A 8 1974, CAPMAS. "Egypt: 1976-1980 5-Year
 

-2 -Plan," Ministry of Planning.
 
_20 

F. 1937 and 1947 data are from census figures;
 
-
60- the rest of the data is from the Labor
Force Sample Surveys.
 

01___________________________________________ 
G. Ministry of Planning Followup Report.
 

1936 40 44 48 52 56 60 64 68 72 76 FO 

(Year)
 
Figure 1: 
EMPLOYMENT IN THE CONSTRUCTION INDUSTRY: ALTERNATIVE
 
ESTIMATES FROM SEVEN SOURCES
 

From:
 
Nazli CToucri, Richard S. Eckaus, and Amr Mohie-Eldine, MIGRATION AND
EMPLOYMENT IN THE CONSTRUCTION SECTOR: CRITICAL FACTORS IN EGYPTIAN
DEVELOPMENT. 
M.I.T.: Technology Adaptation Prnogram, October 1978. p. 29.
 



PAPERS 81
 

and Table 1 presents trends in total employment and 
in 
 have traditionally been higher than in other sectors,
the construction sector. 
Despite the relatively low 

levels of employment in construction and the yearly 

and in the country's overall level of employment. 
There
 

fluctuations, it is clear that evidence points to greater 

is some evidence, though difficult to document specifi
cally, that unemployment in construction has declined submovement of labor toward that sector. 
 If an estimate for 
 stantially since 1973.
1978 
is to be believed, we can place employment in con-
 While trends in wages do not mirror employment patstruction at about 5% of total employment. 
 terns, it is possible to determine critical changes in
The trends ooserved in Table 1 can be explained 
 labor trends by observing wage rates. 
 In general, there
largely in terms of the country's investi.ent history


and the dependence of investment on economic and politi-

has been a marked increase in construction wages since
 

cal conditions of the country. During the years 1966 to 

1960, with even sharper increases since 1973. The average
 

1974, 
annual increase in construction wages from 1974 to 1978
there was only a slight increase in employment in 


construction. 
was similar to that in agriculture. This similarity in
After 1967, new investments came to a halt, 
 wage rate increases is important although, of course, the
and this was reflected in construction employment, 
 wage structure in construction is at least three times
However, construction associated with military expendi-
 higher than in agriculture. During the past two years
tures compensated, to some extent, for the slack in em-
 the differential was greater still.
ployment in that sector. 
 Since 1973, construction 
 In some construction skills, wage increases range
increased, and employment in construction alsc grew. 
But 
 between three and fivefold from 1970 to 1977.
new trends emerged. The
First, the growth in investments and 
 traditional system of labor contracts
the expansion of construction in housing placed greater 

("tariha") is based
 
on the volume of work to be completed.
demands for construction labor. It is difficult
Se( -nd, the growth of to convert that wage system into hourly rates, but it is
economic activity in Arab countries also generated demand 
 clear that wage rates have increased markedly.
for Egyptian labor. 
 The conjunction of these two factors
 

created new constraints in the construction sector,

namely limitations imposed by potential shortages of 

Labor Migration
 
The traditional view of Egyptians as close to their
 

labor. 

Given the degree of uncertainty in estimates of 

land and reluctant to move is severely shaken by the
flows since 1973. 
 It is currently estimated that about
total employment, particularly in construction, these 
 one million Egyptian workers are working in other couninferences must be considered tentative at best. 
Labor 
 tries of the region.
in this sector traditionally has manifested a high degree 
Of these, the principal destinations
 

are Libya (59.6%), Saudi Arabia
of mobility. Workers move (20.4%), Kuwait (9.5%)
in and out with relative ease 
 and the U.A.E. (3.1%), with the remainder in other
and there is notable temporary employment. 
These employ- countries.
ment features are 
One estimate places-the flow of Egyptian
common irn agriculture, but their impli-
 construction workers at 250,000 annually since 1975.
cations for construction cannot be ignored. It
 

is possible that the figure might be as high as 300,000
The levels of employment in the construction industry 
 for 1978. 
 Depending on the estimates employed, it may
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TabZe 1: 
PARTICIPATION RATES: ALTERNATIVE ESTIMATES USING LABOR 

FORCE AND TOTAL EMPLOYMENT AS A PERCENTAGE OF POPULATION 


Year Population Labor Force % 

(i) (2) (2/1) 

1937 15,933 5 838 36.6 

1947 19,022 6,995 36.8 

1959 24,372 6,486 26.6 
1960 26,085 6,891 26.4 
1961 25,125 6,589 26.2 

1962 25,300 6,389 25.3 
1966 30,076 7,635 25.4 
1968 
1969 

30,372 
31,996 

8,534 
8,34 

28.1 
27.4 

1969 
1970 

31,996 
32,816 

8,773 
8,655 

27.4 
26.4 

1971 3Force33,569 9,055 27.0 
1972 34,323 9,471 27.6 
1973 35,092 9,267 26.4 
1974 35,879 9,678 27.0 

1976 38,228 10,648 27.9 

1980 41,700 11,868 28.5 

Total 

Employment 


(3) 


5,806 


6,641 


6,006 


6,492 


6,657 


7,480 


7,893 

783 

8,132 

8,361 


8,458 

8,672 


8,860 


9,038 


9,628 


% 


(3/1) 


36.4 


34.9 


23.0 


25.8 


26.3 


24.9 


26.0
 
25.4 

25.4 

25.5 


25.2 

25.3 


25.2 


25.2 


25.2 


Souvace to TabZe 1:
 

Total Employment: 


Labor Force: 


Population: 


1937 and 1947 from the 1937 and 1947
 
censuses
 

1960-1976 from the Ministry of Planning
 
Followup Report
 

1937 and 1947 from the 1937 and 1947
 
censuses
 

1959, 1960 and 1962 from the Labor
Force Sample Surveys, May rounds,
 
Central Agency for Population, Mobil
ization and Statistics (CAPMAS)
1961 from the Labor Force Sample Survey
 

April round
 
1966 from the 1966 census
1968-1974 from the Labor Force Sample
 
Surveys (CAPMAS), May rounds
 

1976 from the 1976 census
1980 datadata from the Ministry of Labor
 

1937 and 1947 from the 1937 and 1947
 
censuses
 

1959, 1961 and 1962 data from the Labor
 
Sample Surveys (CAPMAS) May


rounds
 
1960 from 1960 census
 
1966 from 1966 census
1968-1974 from the Labor Force Sample
 

Surveys (CAPMAS), May rounds
 
1976 the 1976 census
1980 fromfrom the Ministry of Labor
 

From: Nazli Choucri, Richard S. Eckaus, and Amr Mohie-

Eldine, Migration and Employment in the Construc
tion Secto:: Critical Factors in Emyptian Devel
o 
 (M.IT.: Technology Adaptaticn Program,

October 1978), p. 12-12.
 



be that the proportion of migrants to the total work force 

in construction is as 
high as 80%. 
 This means that there 

must be a high rate of recruitment of workers from the 

agricultural 
sector into construction. 
If this is so, 

then it might help explain the high rates of wage

increases in the agricultural sector as well. 


These observations are 
based on incomplete data. 

However, using the 
case of Libya as a point of departure,

it is possible to determina the skill composition of the 

migrants in the construction sector. 
The highest single

concentration of skills are carpenters, builders, and 

whitewashers. Electricians, plumbers, and tilefillers 

are also in demand. 
Data from the Libyan Ministry of
Labor suggests 
that workers of all skills are migrating

and that the entire construction industry is affected. 


It is difficult to say precisely what proportion of 

the Egyptian construction migrants are migrating to which 

Arab countries. 
 However, we can make rough estimates by

using the proportion of construction workers among the 

migrant workers in the destination countries. 
 Roughly

50% of the migrant workers in Libya are in construction 

(although the figure could be as high as 
70%), and the 

corresponding figures for Saudi Arabia and Kuwait are 

30-35% and 50-55%, respectively. By multiplying these 

percentages by the number of Egyptian migrants one would 

have a rough number of the Egyptian migrants in construc-

tion. 
 Other countries of tne region absorb the remaining

migrants in the sector, 


With respect to total Egyptian migration, one can 

estimate that construction workers represent 40-50% of 

all migration. 
These figures are approximate at best, 

and can be considered only as roughly indicative. 
 There 

is 
no doubt that Libya is the principal destination, 

followed by Saudi Arabia and Kuwait. 
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The Effects of Labor Migration
 
There has heen a dramatic increase in the output


of the construction sector over the past ten years. 
 As
 
Figure 2 indicates, the major rise has been since 1973.
 
However, throughout the whole period there are years in
 
which output declines relative to the previous years,

suggesting the importance of constraints in that sector.
 
In order to determine the effects of emigration of
 
Egyptian labor on the construction sector as 
a whole, it
 
is necessary to examine the role of other constraints.
 
There are constraints on the demand side for the output

of that sector, and on the supply side with respect to
 
the availability of input materials and equipment needed
 
for construction.
 

Since the output of that sector has grown dramati
cally, although for some years notable declines are
 
observable, we may infer that demand is not a constraint.
 
Indeed there is considerable evidence to suggest that
 
there continues to exist excess demand for construction
 
in Egypt. Nonetheless, increases in demand may lead 
to
 
increases in the prices of construction output, which,

in turn, affect the prices of inputs into construction,
 
thus generating constraints on the supply side.
 

Supply constraints may be in terms of equipment
 
for construction. 
Although the role of equipment is
 
small relative to other inputs, this may nonetheless be
 
an important factor. 
But most machinery can be imported

in short order. 
A period of world wide recession such 
as
 
in 1973-74 would tend to make the acquisition of capital
 
equipment relatively easy. 
And the availability of
 
foreign exchange since th2n has made it possible for
 
Egypt to reduce this 
source of constraint on construction.
 

Other sources of constraints on the supply side
 
include availability and prices of current input mater
ials. 
 ahere is evidence to suggest continued reliance
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on imports of Construction materials. 
 This means that
 
foreign exchange availability is important. 
 The prices
 

300 _____________________________"______ 
of input materials have risen 
sharply since 1973, 
with a
 

285-
 widening gap between official and black market prices.

270- However this gap cannot be interpreted as indicating real255- scarcities, but rather that the market does not clear at
240 


official prices. 
 This pattern is reflected in cement and
225 

steel reinforcing bars, alt]ough the effects are more
 

210- pronounced with respect to cement. Scarcities of
195-
 -
 materials and increases in demand have zontributed to the
 
ISO--

165- increases of prices of construction output as well as of
- construction materials. 
In this context, therefore, it
 

T150-

135- is difficult to disentangle the effects on construction
workers' emigration.
 

-

105 -0 Recalling that the estimates of construction labor
migration can be as high as 80% 
of all employment in that
 
0--


75-
sector for any year, it is clear that some effects can be
important. 
 As noted earlier, the wage rates in construc45-

tion have increase sharply over the past several years.
45 


30- Yet even wage trends cannot be isolated from other
influences in the economy as
05- a whole. Given the complex
5Sf60 61 62 63 64 65 66 67 68 

ity of the wage structure in the construction sector, it69 70 71 72 73 74 75 76 is necessary to determine an overall 
index of wage

(Years) changes. . estimate an increase of 373% between 1970
 

Figure 2: 

and 1977 at an average annual increase of 22%. After
CONSTRUCTION OUTPUT AT CONSTANT 1959/60 PRICES 
 1973, the increases in wages was around 28% per year.
 
While wages were rising, so was employment in construc-
From: 

tion. 
 This means that labor has been cluarly responsive
NazZi Choucri, Richard S. Eckaus, and Amr Mohie-EZdine,MIGRATION AND EAPLOYMENT IN THE CONSTRUCTION SECTOR: CRITICAL to the changes in the wageFACTORS IN EGYPTIAN DEVELOPMENT. M.I.T.: Technology Adapt-

rate. Recall the "pull" from
the agriculturalation Program, October Z978. sector noted earlier.p. 99. 
 Although entry into the construction labor pool is
 

relatively easy, there are certain skill constraints
 
which may deter entry. Nonetheless, the migration of
 
construction workers has created strong upward pressures
 
on wages in the sector, and increases in wages, in
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conjunction with changes in the prices of other inputs, 
 are subject to relatively free market pressures. 
Most
 

struction. 


have created general increases in overall costs of con-
 cf the adjustments in the output of the construction
 
sector that must occur due to the shortages of labor are
The demand for labor can be inferred from the demand 


for construction output. 
reflected in the Drices of uncontrolled private housing.
The supply of labor is affected 


by the migration of workers; 
There we can observe the skyrocketing effects of prices
the relatlinship between the 
 due to constraints in construction.
demand and the supply of labor in the Eg',ptian economy 
 A second, important economy-wide effect of labor
results in increases in labor employed in the sector and 


increases in wages. 
migration in the construction sector is the higher
Thus, both employment and wages are 
 incomes of construction workers.
affected. Higher incomes mean
This means that dome-tic labor supply elasti-
 greater purchasing power which is translated partly into
city is relatively high, and the 
impauz of demand suffi-
 demand for consumption goods. 
 This also creates a redisciently strong that employment in construction increases 
 tribution of income toward construction workers, affecting
despite large scale emigration. 
This process suggests 
 habits, tastes, and the general pattern of demands for
that increases in wages have, in fact, attracted labor 
 goods and services.


into the construction sector, drawing away from employ-
The earnings for construction workers
 

yield private benefits for their families as well 

ment in other sectors. 

as
 

public benefits.
The demand for Egyptian labor is determined partly The latter are more in the nature of
experience gained, greater skills of individual workers,
by the general level of economic activity in Egypt, and 
 and a general improvement in the quality of the labor
in the construction sector particularly, but also by the 
 force. 
 But there are also specific public benefits of
demand in other Arab countries. 
The interaction of 
 an economic nature. 
The remittances of workers are
these two demand schedules places pressures on the supply 
 clearly among the more critical of such benefits resultof labor, creating adjustments in the domestic labor 
 ing from labor migration.
force. This adjustment is partly in terms of pulling 
It is extremely difficult to
 

determine the proportion of remittances due to construclabor from other sectors, partly drawing from the unem-
 tion workers, but since they represent such a high perployed or disguised unemployment pool, and partly from 
 centage of total emigration and since their consumption
the internal redistribution of workers within the con-

struction sector itself. 

hibits are tied to habits and tastes of the domestic
In short, the adjustment of environment, it is reasonable to assume that a high prolabor and the large outflow of workers in the construc- portion of savings are 
remitted.

tion sector has had repercussions not only for employment

in that sector, but also for economy-wide employment more 
 Conclusion
generally. 


These observations have focused on the effects of
Apparent shortages of laborin the construction 
 labor migration in the construction sector.
sector, during the adjustment processes, has affected the 
We noted the
 

critical role of construction in an economy, and the
output of that sector on a periodic basis. This is 
 importance of labor as an
observed most clearly in housing, where supply and demand 
input into construction. By


observing the general trends in construction output over
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the past several years, it is clear that there has been
 
a notable increase in output. The demand for construction
 
cannot be considered a critical constraint on that sector.
 
Important constraints emerge more directly from the supply
 
side. Some are due to the prices and availability of
 
input materials, but more notable constraints are due to
 

the availability of labor.
 

Large scale migration of construction workers to
 
other Arab countries--as part of the general outflow of
 
labor since 1973--has affected not only employment and
 
wages in the construction sector itself, but in the
 
economy as a whole. The responsiveness of agricultural
 
wages to shifts in economic activity suggests some "pull"
 
of labor from that sector into construction. And economy
 

wide adjustments in employment are clearly observed
 

during the past several years.
 

These adjustments have some policy effects that
 
bear directly on labor productivity and supply. The new
 
entrants in the construction sector are less skilled
 

than those they are replacing, thereby affecting, in the
 
short run, the productivity of labor and the quality of
 
the output. Emigration has affected the skill composi
tion of the labor force in construction, and policies
 
designed to increase skills and productivity of the domes

tic labor force appear a necessary response to such
 
trends. Conversely, since the migration phenomenon has
 
essentially pulled labor out of the construction sector
 
into foreign economies, policies designed to regulate
 
and accelerate the replacement process may also be a
 

priority at this time.
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BUILDING MATERIALS PRODUCTION AND REQUIREMENTS
 
INEGYPT 


and it is expected that at this stage, we shall not be in
need to import cement, as 
it is estimated that the
 
requirements in 1984 wil3 
be about 11.0 million tons and

the production will be about 12.0 million tons.
 

2. Reinforcing Steel Bars
 
* The local production in 1980 is 300 thousand tons.
 

In Egypt we have natural resources for the essential 
 * The requirements in this year (1980) will be 900

raw materials which are necessary for the industry of 
 thousand tons,
most building materials such as: 

so the local production is below
cement, steel, glass, 
 the requirements; this
bricks and refractories, gypsum and lime. 
excess has to be covered by


importing it through public tenders.
I shall clarify hereafter the volume of the local 

production and the requirements of the main building 

* Beside the steel bars produced locally, there is
 
materials. 
As the following studies are made on the 

a new plant in "Dekhela" for the production of
 
requirements of the plan of year 1980, then in the subse-

steel bars and fillets beginning with a production

of 120,000 tons in 1983, and after reaching its
quent years, these figures will increase according to the
successive increase in the plan. 
maximum capacity which J.s 750,000 tons in about
 
1985, we shall be in no need for importing steel
 

bars.
I. Cement
 
* The local production goal 4.n 1980 is 3.6 million 
 3. Ordinary Steel Glass
tons, and is produced by four governmental 


* The requirements in the plan in the year 1980 arecompanies. 

The actual production in the last year (1979) was 

6 million square meters.
 
* The local production is 1.7 million square meters.
 

3.0 million tons.
The requirements in the year 1980 will be 7.5 
 * The difference will be imported through publictenders. 

million tons, 

The mentioned excess in requirements is
so the local production is less than 
 regarding the 3 mm. thick sheets. As for the other
the requirements. 
This excess demand has to be 
 thickness, the local production can cover the
covered by importin-g cement from other countries 
 market requirements.

through public tenders.
 

To limit the increase in cement imports, local
production must be increased to cover the ambitious plans 

4. TLabcr
 

in the future. As there are no natural sources for timber in Egypt,
So studies and new projects were approved 
 all the requirements are imported from foreign countries,
for new plants for the extensions in the existing plants 
 especially from the Northern European countries and from
of the four above-mentioned companies. 
The extensions 
 Russia.
are estimated to reach their full capacity around 1984, 
The main sorts of imported timbers are:
 

* White sawn softwood, Red sawn 
softwood, and
 

I -!;7 
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Felleries (Balks).

* The estimated requirements from these items in
 

1980 	are:
 

One million m 3 
white and red softwoods
 
200 thousand m3 Felleries (Balks)
 

Besides, there are two 
local governmental companies
 
foe the production of manufactured kinds of timber such
 
as plywood and hardboard wood, which helps in decreasing
 
the imported quantities of timber.
 

5. 	Bricks
 
Due to the erection of the Aswan Dam, the major part


of the red clay in the Nile waters was retained south
 
of the dam, which affected the production of bricks. 
As
 
a result, studies were done to use the clay found in
 
different parts of Egypt for producing clay bricks.
 
There is also a governmental company for producing sand
 
bricks, whose capacity is around 200 million bricks/year.
 

The estimated requirements for bricks in iJ80 is
 
2,400 million bricks. 
The remaining quantities from the
 
requirements will be covered by the new extensions and
 
new factories besides the quantities produced by the
 
private sector from the still existing small factories of
 
red bricks.
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EQUIPMENT AS A RESOURCE OF CONSTRUCTION 	 2. 
 Problems Facing Mechanization of Construction in Egypt
 
Some of the main problems a user of construction
 

equipment has to 
face 	in Egypt are:
 

2.1 	High Investment Costs
 
The high investment costs required for construction
 

1. Introduction 	
equipment makes it a risky matter for small contractors
 
to own such equipment, as having the equipment on hand
The 	market for construction equipment has grown 
 necessitates finding work of the right sort to keep it
considerably in Egypt over the last six years, and espec-
 busy. Even for the big contracting companies such as the
ially since government adoptation of the open-door policy. 
 Arab 	Contractors, owning equipment means that money in-
Severe infrastructure and housing problems, ambitious 
 vested in it cannot be used, as 
such, to help finance
development plans for industrialization, increasing in-
 other expenses of the construction work. 
Just 	to mention
vestment opportunities, availability of foreign credit 
 a figure, the total 
sum invested by the Arab contractors
facilities and financial aids are main reasons for this 
 in construction equipment in 1979 was
growth. 	 about L.E. 28
 
million. 
In developed countries like the U.S.A. or Eng-
To meet the requirements of the growing construction 
 land, there are other alternatives to owning equipment.
market efficiently, 
it became necessary to achieve a 
 These are leasing or renting it. 
 The 	leasing alternative
higher degree of mechanization to replace the more expen-
 is a 	way of having the use of equipment on a long-term
sive, 
and not always available manpower. 
 basis without having to make the initial investment for
The equipment to carry on construction work is an 
 it. 
A leasing company purchases the equipment and leases
extremely vital force in modern competitive operations, 
 it to the user, who makes lease payments.


The production planning for a project often focuses on
 
the productivity of equipment which governs the operation-
 2.2 
Lack 	of After Sale Service
al output. Furthermore, the financial planning for an 
 A very serious problem facing Egyptian contractors
entire construction business often stems from the invest-
 is the lack of after sale service. Guaranteed continuous
ment 	in equipment, since the total of these elements 
 supply of spare parts, availability of training faciliconstitutes the largest long term capital investment in 
 ties 	for operators, maintenance facilities and possibility
the business. A compromise between both aspects should 
 for 	technical consultancy are the main items of this
be reached to achieve satisfactory results, 
 service. Moreover, dealers are not always eager to be in
Mechanization raises problems to be faced by contrac-
 continuous touch with customers for following up their
tors, particularly in a developing country like Egypt. 
 equipment after getting orders.
It also raises a number of important aspects to be consi-
 To overcome the problem by the buyers means additiondered, such as proper selection, costs, optimum use of 
a 
 al unnecessary and risky investments, which leads to more
piece of equipment, and proper maintenance, 
 cost 	and less profit.
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In order to help solve this problem, the government 

has 	issued a law in 1978 that prevents permitting any 

sales agency to act in Egypt unless it is able to offer 

a complete after sale service facility. However, there 

are 	still not many detectable improvements. 


2.3 	Availability of Skilled Manpower 

Availability of skilled manpower is 
an important 


factor to be considered whn thinking of a high degree of 

mechanization. 
It is 
a fact that all pieces of construc-

tion equipment are made 
to be run by an operator. If the 

equipment is highly autor-ated this person merely has to 

push the right buttons to run it. 
 However, most construc-

tion equipment is not so 
simple to operate, especially 

the mobile pieces. Much skill is required of the opera-

tor 	to work the piece of equipment efficiently. Such a 

skilled worker, or even a semi-skilled one, is expensive 


to train and hard to replace.

Although many skilled laborers, operators, mechan

ics, etc. have already left the country during the last 

six 	years for work in the oil wealthy countries, no 

training schemes on 
the nationwide level have been encour-

aged by the government to replace them until now. 


3. 	Choice and Procurement of Equipment 


The problem of equipment selection has two principal 


aspects, these are: 

- Technical aspects concerned with the suita-

bility in the performance sense.
 

- Economic and commercial aspects concerned

with viability in the business sense, 


The engineer on a particular construction project is 

concerned mainly that the equipment should be the "best" 

technically to satisfy his method and program require
ments. 
The 	plant manager or director, on the other hand, 

needs to ensure that the purchase of any new equipment 


makes sound conmercial sense, taking 
an overall view of
 
the company's policy and operations. Sometimes, there
fore, there is 
a conflict between technical and commercial
 
considerations. 
In such a case, it should be emphasized
 
that a satisfactory solution of the problem cannot be
 

obtained if the technical and commercial pressures do
not result in a reasonable compromise.
 
The most important factors in the selection of
 

equipment are cost and maintainability. That is, 
to
 
choose the equipment which can do the job at the least
 
total cost, other elements being equal. There are how
ever a number of other significant factors that must be
 
considered in every equipment selection. 
They include
 
accounting for:
 

1. 	Specific job or operation to be done.
 
2. 	Specification requirements.
 
3. 	Mobility required for the equipment.
 

4. 	Weather's influence on equipment perfor

5. 	Time scheduled for doing the job.
 
6. 	Versatility and adaptability of the
 

equipment.
 
7. 
Operators' effeztiveness with the equipment.
 

According to the procedure adopted by the Arab
Contractors for the selection and procurement of equip
ment, the project engineer will select the suitable
 

equipment, together with the department of equipment

coordination. 
 The 	decision will then be reported to the
 

top 	management for discussion and approval. 
After
approval, the department of equipment coordination will
 
then open a tender among the different suppliers already
 
selected according to the company standardization.
 

4. 	Equipment Cost
 
A most important factor in planning for construction
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equipment is 
its tctal cost to management. The total 
 5. Depreciation of Equipment
cost includes the initial investment, that is the cost 
 Depreciation is the regular charge to account for
for buying the equipment and getting it into the contrac-
 the decrease in equipment's value due to used-up life.
tor's yard or to the construction site ready for opera-
 The sum of the regular charges over the useful life
tion, and the cost of operating and maintaining it in 
 of equipment reduces its value to the so-called salvage
good running order. 

value. 
In some cases, the salvage value may equal 
zero.
The ownership cost components as considered by the 
 Among the different methods of depreciation already
Arab contractors include: 

known, the straight-line method is the one accepted by
 

the government as dictated in
4.1 Equipment Depreciation 	 its "unified accounting

system" used by the governmental and public sector com-
The depreciation rate is dictated by the "unified 
 panies. The annual depreciated value can be obtained by
accounting system" of 
the government. For construction 
 dividing the original cost of equipment by its useful


equipment, it amounts to 20% 
of the original investment life.
annually. 

It is obvious that the straight-line methcd does not
 

lead to a realistic value for the piece of equip.-ent
4.2 Major Repair and Overhauling Charges 
 before the end of its useful life, i.e. in case of early
Such charges are not expected to be a regular annual 
 replacement due to outmoding or obsolescence.
amount, but teni 	 In such a
to increase with the equipment's 
 age. case, the constant percent method, which calls for 
a
 
constant percent to be applied to the previous book value
tne original cost of equipment. 


Tb average total cost of this item is taken as 12% of 


for determining depreciation, may be more realistic.
 

4.3 Interest, Insurance, Taxes and Storage Charges 	
According to this method, the annual depreciated value is
 
higher when the piece of equipment is new than at the end
The interest rate on investment considered by the 
 of its life. However, even this will not hold true under
Arab Contractors is 8% of the original investment annu-
 the present circumstances of the Egyptian market. 
 It is
ally. Insurance, taxes and storage amount to 2% annually 


altogether, 
not strange today to get for an old piece of equipment
 
more than the residual value calculated by any method of


The equipment operating costs 
are those that 
are depreciation.
necessary for the continuous effective running during 
 In the Arab Contractors, the actual present value of
the anticipated economic life of equipment. 
They include: 
 a piece of equipment will be estimated by company techni
1. Cost of minor repairs and adjustments, which 
 cians.
 

amount to 8% of the original cost of the equip
ment annually. 


6. Economic Use of Equipment
2. 	Operators charges. 

In order to achieve maximum profit with a minimum of
3. Cost of fuel and lubricating oil. 
 cost, i.e. 
to have your piece of equipment working under
4. Cost of tire repair and replacement, 
 optimum conditions, there are 
two major aspects to be
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considered. These are: 


6.1 	 Equipment Replacement 


There is a serious unavoidable problem concerning 


replacement, and that is the problem of timing. 


Replacement could take place either at the end of 

the equipment's economic life, or in case of the need to 

consider purchase of a new mode or new development. 


The estimation of an economic life is necessary in 

order to establish, from the very beginning of the 

equipment's life, a reasonable cost or charge for using 

it. However, a more realistic way to determine the 

practical life of a piece of equipment is based on 


economic reasons. 


The economic life could be determined based on
 
either the minimum hourly cost to use the piece of equip-

ment, or the maximum financial return. However, it should 

be noted that little can be done in this direction if 

reasonably accurate records have not been kept on working 

hours and repair costs, together with some information 


on site conditions which have affected these costs. 
 Due 

to continuous mobilization of equipment to different 


sites, keeping such records is still a problem in the 

Arab Contractors. For this reason, replacement of a 

piece of equipment is decided by the technicians after 


examining it. 


6.2 	 Maintenance 


A good maintenance program is essential to keep 

construction equipment in good working condition, thus 

reducing breakdowns. It should be recognized that there 

is more than the loss of value in the equipment when it 

is not working as it should be. A breakdown would be 

very costly if the equipment were working with its 


operator, many other workers and interdependent equipment 


connected with its operation.
 

One of the key points of a good preventive mainte
nance program is the timing of maintenance operations.
 

This is frequently based on either the mileage travelled
 
by high-speed hauling equipment, or the hours of opera
tion for all other construction equipment.
 

Despite continuous attempts to improve the mainte
nance system in Arab Contractors, the traditional con
flict between the civil engineer and the mechanical
 
engineer always leads to interruption of the maintenance
 

program. While the one it mainly interested in having
 
his project executed as soon as possible, the other is
 
only concerned with keeping his equipment in good condi

tion.
 

7. 	Arab Contractors' Policies to Overcome Mechanization
 

Problems
 

To overcome the problems previously mentioned, the
 
Arab Contractors--as a leading company--follow two
 
policies, one for the short- and one for the long-run.
 
The main features of the short-term policy are:
 

1. 	Making studies on the different types of company
 

equipment to select the most efficient kinds and
 

more suitable sizes to be purchased in the
 
future, taking into consideration operating
 

costs and back-up service. The selection is
 

also based on achieving the highest degree of
 
interchangeability between parts of similar
 

equipment.
 

The main aim of this concept is to minimize
 

storage capacity required for spare parts, and
 
to decrease the number of dealers to be dealt
 

with, thus allowing for a certain extent of
 
specialization and better suppliers' service
 

facilities.
 



2. 	Establishing a training center for skilled
 

personnel.
 
3. 	Establishing maintenance workshops with
 

specialized activities.
 
4. 	Signing consignment agreements with the main
 

suppliers. 
According to these agreements the
 
supplier has to guarantee for the availability
 
of his spare parts in his local store, while
 
the Arab Contractors as a customer haF only to
 
pay for the spare parts it withdrew from the
 
store. Two such agreements are being negotiated
 
at the time-being, for a Caterpillar and KHD.
 

For the long-term policy, the Arab Contractors is
 
planning to establish an Equipment Hire Company to serve
 
the whole construction market in Egypt. 
The company
 
services should include equipment leasing, supply of spare
 
parts, maintenance and training.
 

The important advantage in leasing equipment is that
 
the user can have the equipment he needs foi an extended
 
period of time without paying lifetime ownership
 
expenses. The leasing payments will of course cover all
 
the equipment ownership and operating costs, plus a
 
reasonable profit for the leasing company.
 

Conclusion
 

The time of cheap manpower is over in Egypt. 
The
 
rapid development and growth of the construction market
 
necessitates the need for more mechanization, to meet
 
the market requirements efficiently.
 

The expected hard competition, due to the participa
tion of foreign companies, makes it essential that
 
dealers should help solve the problems cf their customers
 
through better service. 
 It also implies that contractors
 
should make intensive efforts to improve their production
 
systems in order to achieve higher productivity with lower
 
costs.
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ON MODERN CONCEPTS OF MANAGEMENT
AND 	PRODUCTIVITY 


Outline of Major Modern Concepts of Management: 

Modern manage.mient concepts apply the recent scien-


tific principles 
to improve the two main aspects of 

management, namely, decision making and leadership. 
They 

are aids for the five basic functions of management, i.e. 

planning, organization, direction, coordination and 

control. 
They have their roots in various social, tech-

nical and economic disciplines, but complement each other 

and aim to raise management's efficiency in working 

towards the highest possible targets and with the great-

est cooperation and willingness of people, 


The Main Concepts are the Following: 


1- Management by systems, 

2- Management by exception. 

3- Management by objectives. 


4- Management by goal integration. 

5- Management by self cont:-l. 


There are many other titles for modern concepts in the 

management references and literature, but in my opinion 

the above-mentioned principles cover the major concepts, 


In fact, all these concepts are complementary to 

each other and should be taken into consideration, 

integrated when applied to the management of the differ-

ent projects or industries, including those of construc-

tion. 
This paper covers the first three, 
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- Management by Systems
l 	a a e e tb y t m
 
A system is defined as 
an integrated assembly of
 

interacting elements designed to carry out combined, a
 
certain function with predetermined results. 
The system
 
might have a number of objectives, some of which might
 
contradict each other and system engineering methods seek
 
to optimize the functioning of the subsystems to achieve
 
the maximum output of the overall system.
 

The main objectives of a system embrace the desire
 
to accomplish a certain level of performance within some
 
acceptable quality and cost 
goals. Related to these
 
objectives are the limitation of available resources and
 
time and the reliability of performance.
 

The systems concept treats an enterprise or a
 
project as 
an integral function. These elements have
 
relationship to each other and their behaviour interacts
 
with each other. Management gets results through the
 
integration of the different resources of men, machines,
 
materials and money into 
a total system which it operates
 
at optimum function toward its goals.
 

The systems approach is applied to the various
functions cf management, i.e., 
planning, organization,
 
direction, coordination and control with the required
 
adjustments to benefit from the analogy of the enterprise
 
as a socio-economic machine to the technical engineering
 
systems. However, a certain change Df 
emphasis is neces
sary to have these functions work in conjunction with the
 
overall operation of the system and not as separate
 
entities of it. Each function is then applied to a
 
bigger size of activity, more 
complex and dispersed
 
interacting elements and where the dimension of time
 
becomes more important in terms.of length and innovation.
 
The development of each function for the adaptation to
 
the systems concept is briefly suim-narized in the
 
following:
 

rj CMi 
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The function of provision of the framework for inte-

grated decision making is concerned with the selection of 

the organizational objectives and policies, 
as well as of 

progress procedures and methods for their achievement. 


Planning according to the systems concept occurs at 

the three followiny levels: 


1- Top-Level Planning, where top management relates 

the enterprise syste m to its environmental 


system. 
This embraces the establishment of the 

broad policies, fixing goals and making general 

decisions concerning the activities to 
be 

performed (types, quantities, quality, timing, 

organizational relationship, ...etc.) 
all within 

long range established policies and without 


involvement into details. 

2- The planning of facilities, acquisition and allo-


cation of 
resources to the various activities of 

the operating level. This includes the supply 

of technical assistance for the performance of 

operations and activities and provision of 

services, 
to assure the optimum utilization of 

available resources, facilities and time to 

accomplish the designed plans, 


3- The detailed planning of the activities performed 

to assure the realization of goals planned for in 

the above 
evels with the highest possible rate 

of perfcrmance, optimum utilization of allocated 

resources and facilities, and within the fixed 

policies and strategies. 


Organization 


Organization was originally considered as the means 

of dividing work to be achieved by a unit and the assign-

ment of duties and responsibilities among its people. 


Then its concept was modified and greater emphasis was
 
put upon individuals as individuals and as members of the
 
group they are formally placed in, 
or create informally,
 
if their interrelationships in the former hamper the
 
satisfaction of any cf their personal or 
social needs.
 

The concept of organization was further enlarged to
 
stress its importance for the efficient control of the
 
activities of an enterprise for the optimum achievement
 
of its targets. The enterprise must therefore be con
structed such that its management is able to control the
 
following simultaneously:
 

1- The decisions made at 
its various centers to
 
maintain stability and keep operations work
 
within the desirable limits and with minimum
 

disturbances.
 
2- The procedures and regulations guiding and coor

dinating the work for the efficient communication
 
of information.
 

3- The behavior of people such that the informal
 
decision centers coincide with the formal one to
 
achieve satisfaction of personnel needs.
 

Inserting the systems concept to the function of
 
organization involves the aligning of the various acti
vities undertaken in our enterprise with the integrated
 
goals of the subsystems working towards the achievement
 
of its main goals. The organization pattern should lead
 
to 
the creation of the incentives to personal development
 
depending on dynamic group work and self-controlling
 
communication systems for the consolidation of coopera
tion between the different parties involved, thus
 
raising the productivity of the whole system.
 

Following the division of-the function of planning
 
into its three levels of occurrence according to the
 
systems concept the enterprise is organizationally divi
ded into three levels with their clearly delineated
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responsibilities for their planning and execution and 
 while performing it. 
 Some of these techniques will be
control functions. 
 These are the following: mentioned later in this paper when treating the relation1- The top level where master p~ans are made and 
 ship between management by systems with the other modern
integrated planning, budgeting and control are 
 concepts of management, e.g., 
management by objectives,
manifested in 
a broad sense. 
 by goal integration, and by self-control.
2- The middle level where resources are allocated to 
 On the whole, the direction function becomes more
operating units and facilities designed for their 

aid. 

important when using new leadership tools within the
 
frame of the systems approach, for then the goals becom!
3- The operation level where the activities are more significant and useful for the motivation of people.
performed and the end rcsults realized. 
 It also allows them more participation in decision making
Other advantages of the application of the system's 
 which gives them more confidence and greater sense of
concept for the organization are the feasibility of 
 responsibility and hence their productivity is increased.
 

application of various modern management tools and
techniques, e.g. the decentralization of decision-making 
 Coordination is on 
the dynamic side of the management
and its assignment to the closest center responsible for 
 functions and complementary to 
the function of organiza
the implementation, the allocation of resources and 
 tion and pl em e or e the s trt of or ganiz
distribution of work responsibility and the setting of 
 fore, if organization subdivides the work to be performed
overall targets and plans, thus determining the accounta-
 and assigns responsibility and specialization, it is
 
bility of each for its performance, 
 through the function of coordination that the disconnected
 

This organization structure 
is also integrated with 
 efforts are unified to form an integrated whole and the
the information system and those leadership concepts that
improve thq control function. optimum achievement of objectives is manipulated.

p i u ci v m n f oj 
ci e s m npl td
The flow of materials, 


Direction energy and information for
the processing activities and their management are coor-
The function of direction or leadership is also 
 dinated through the design of appropriate systems of
influenced through the application of the system concept 
 communication that relate the parts throughout the
to management. 
For the systems approach considers the enterprise.

enterprise as a socio-economic system or machine to which 
 Cybernetics, the science of communication and
modern engineering techniques could be applied to make it 
 control, is primarily concerned with information flow in
perform at its optimum. Th social side of the machine complex systems and it is there where it is applied
involves the human element of both management and those 
 leading to the coordination for automatic control.
they work with and through whom they accomplish objec- Coordination should lead to the reduction of as many
tives. 


decisions as 
possible to form a set of automatic decision
Many modern leadership techniques are applied in an 
 rules through the use of integrated information. It
integrated form and people become motivated through their 
 tends to avoid duplication and redundancy in the circulabeing able to satisfy their needs through the work and 
 tion of paperwork and becomes easier when the information
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To explain this, the fundamental aspects of the
system is built around one central data base where they function of control are cited as 
follows:
 
are classified according to 
their nature, activity and 
 1- Setting the goals desired to attain in terms of

managerial level or department using or giving them. 
 quantity, quality, cost, time, safety, 
and
 

This requires thdt organization should be determined 
 reliability.

according to the responsibility for decision-making and 2- Establishment of the oranization structure and
 
for action-taking with respect to the information 
 setting of procedures to guide actions for
 
required for them and issued through them. 
 achievement of results.
In fact, the organiz. :.on chart should be constructed 3- Developmert of standards and criteria that con
according to the flow of information necessary for the 
 stitute the desired vaiables and limits of
 
coordination of activities rather than vice versa. 
 performance.

Organization will therefore divide the enterprise in the 
 4- Development of systems for measurement and
 
three previously mentioneO layers. 
 appraisal of results and their comparison with
 

1- The top layer of non-programmed decision processes 
 the preset.

whose parameters are more related to the changes 
 5- Design of effective reporting system, content,

in the surrounding envircnment, 
 timing, and circulation, and for measures of
 

2- The midd?. layer where decisions are related to 
 correction.
 
the provision and allocation of resources. These The system's concept when applied to the control
 
could be programmed and automated to a large 
 function relies on the following four basic elements:
 
extent. 
 1- The characteristics or conditions to be con3- The operational layer where the productive and 
 trolled. These are concerned with quantity,
distributiveseactivitiesneareiundertaken.
 
distributive activities are undertaken. 
 quality, cost, time, safety, and reliability.
Control 


2- The sensory method and device with which each of
 
Control is the function of management that assures 
 the characteristics or conditions could best be
that the various subsystems of an establishment are per- measured, e.g., measurement of temperature with
 

forming according to the preset plans. 
 It is 
 thermometer.
 
concerned with the follow-up of performance and the 
 3- The control component or center which compares

measurement of results and the correction of the activi-
 measured data with planned performance and
 
ties of subsystems to assure the accomplishment of overall 
 directs a corrective mechanism to assure the

objectives. 


conformance of results with those requested and
 
The system's concept features the objectives of the 
 to determine any deviation.
 

system as to perform a determined function and that of 
 4- The activating group or mechanism which uses the

control as to maintain the performance output within the 
 feedback and former direction to bring about the
 
specified limits and assuring their satisfaction to the 
 necessary change in performance.

system's requirements. 
 A control system is considered to be of open or
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closed sequence according to the direction and utiliza-
 2- Management by Exception
tion of its feedbacks, which is directed outside the 
 Is 

operative system for the former, while in the latter it 

a tool to simplify the process of management in
 
making it quicker and more directed towards future
forms part of the system and does not require any human progress? According to F.W. Taylor, who proposed it,
intervention to maintain the operating system in control. 
 "Under the exception principle, the manager should
Further, the efficiency of management in practicing 
 receive only condensed summarized and invariably comparaits control function depends on 
the following factors: 
 tive reports covering, however, all the elements
1- The accuracy with which variations from standards 
 entering into management, and even 
these should all be
or plans could be identified and measured. 
 carefully gone over by an assistant before they reach the
2- The speed with which the need for correction 
 manager, and have all of the exceptions to the past
could be reported to the responsible center for 
 averages and standards pointed out, both the especially
corrective action to be kept in phase and errors 
 good and the especially bad exceptions, thus giving him
to be overcome in time. 
 .n 
a few minutes a full view of the progress which is
3- The capacity to display the potentials for further 
 being made, or the reverse, and leaving him free to
improvements and developments of both methods and 
 consider the broader lines of policy and to 
study the
systems, 

character and fitness of the important men under him,"
These three factors are growing in size, complexity 
 This concept could only be applied where there is
and span of space and time, and, therefore, it is 
 the possibility of measuring outcome, for which Taylor's
becoming more and more a necessity to apply the modern 
 "Time and Motion Study" provides a great deal.
concepts of management in order to cope with them and 

For
 
exceptions could not be identiTied without some measureachieve optimum results. 

ment of results and comparison against predetermined
 
standards for expected performance. Only, those excep
tions that require attention are reported to management,
 
to make the decisions and prescribe the actions and
 
adjustments necessary to bring performance back into
 
control. 
These might involve modification of targets,

plans, organization or executive methods.
 

This concept raised the efficiency of management to
 
control activities towards the achievement of targets in
 
the following aspects:
 

- Placing efforts only where and when needed.
 
- Sparing time for long-term planning.
 
-
Allowing a wider span of control while improving
 

coordination of activities.
 
Improvement of performance quantitative, quali
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tative, cost and time standards. 

- Reinforcing application of modern techniques, e.g. 

general supervision, decentralization, self 

control, and management by objectives, 


- Provision of fair basis for appraisal of perfor-
mance, hence motivating people for performance 
improvement, 

It is very important to build the application of 

the management by exception concept on the participation 

of people in setting their objectives and standards and 

in the measurement and evaluation of the results of 

their work. 


3- Management by Objectives
 
Management by objectives is very useful for raising
 

work productivity through increasing the motivation of
 
people, for it creates their interest in reaching
 
targets rather than accomplishing work. Targets are
 
expressed in determined objectives for the different
 
areas and aspects of activities of an enterprise such as
 
profitability, efficiency, cost, and quality.
 
Further, employees and wor':ers 
are helped to identify
 
themselves with the enterprise and 
to relate their work
 
with those means that help satisfy their needs. This is
 
attained when they know what is 
expected from them and
 
agree with it, 
are told how they are progressing at work
 
and are rewarded according to the results they achieved.
 

It is, therefore, important for the purpose of
 
performance appraisal, training and development of skills,
 
assuring the assignment of the right people at the right
 
place and the establishment of incentive schemes
 
to identify the tasks and position of each person in the
 
organization, his relationship with the others as well
 
as the interaction of his work and results with those of
 
the others.
 

The application of the concept of management by
 
objectives combined with the other modern concepts of
 
management, e.g., management by systems and by excep
tion, and the different practices of management have
 
to undergo some adjustment, similar to those undergone
 

for the other concepts.
 
First, each job in the establishment is defined in
 

terms of some objectives derived from the overall objec
tives. 
 The job is then related to the organizational
 
structure within the framework of its policies and pro
cedures in the form of 
a Management Guide. This guide
 
contains the collection of job descriptions and their
 
objectives, and specific aims are identified in terms of
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the following:
 
1- In relation to the overall objectives with
 

respect to purpose, contribution to end result
 
and effect on the benefit of consumers.
 

2- In relation to work of others, limits of authori
ty, contacts, and interrelationship of results.
 

3- In relation to achievements, limits of accepted

work, extent after which higher authority is to
 
be approached, responsibilities for resources
 
used and their effect on costs.
 

4- Possibilities for improvement of procedures and

methods in an attempt t6 improve effectiveness of
 
objectives.
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CONTRACTS INEGYPTIAN CONSTRUCTION 


discuss the strategies and objectives of the clients and.
 
contractors when faced with different contract options.

It is hoped that the discussion of the various motivations
 
of these two participants in the U.S. will start some

discussion with respect to their respective goals in
 

Purpose and Scope 	 Egypt. The paper will further provide some 
background on
the changes that occurred in Egyptian construction and
In light of recent changes in the Egyptian economy 
 their motivatiors, to set a context for the reaction of
in general and Egyptian construction in particular, con-
 the firms in the industry to further changes.
tract award to contractors rose as an 
issue that faces
the contractors in both the public and private sector. 
 Introduction: 
 Significant Changes in Construction
Government, the major client in the economy, saw the 
 icontract award on direct order basis as a main reason 
pt
 

behind price 
In 1959/60, the government started to consider its
'..-reases
on public sector projects, as well 
 first five-year socio-economic development plan.
as being a major discriminating factor against the 	 Con

struction firms were all in the private sector and were
smaller private firm. 
The feelings led to the Pr .me 
 responsible for most of the output of the sector, which
Minister's direction in 
1978 not to award any contracts 
 amounted to L.E. 115 million. 
Since this plan was
except through open competition. con-


Although the full effect of such a change is still 

sidered to be the basis for the development and industri

to be measured, evidence to date might indicate that this 

alization of Egypt, it had a construction component for
 
the five years of L.E. 717 million (1). This figure
change may have eliminated a claim of discrimination 
 suggests a yearly construction budget averaging some
against the private sector; however, it does not seem to 
 L.E. 140 million, which does not seem to have been much
have encouraged the private firms to bid on projects they


previously would not have bid on. 	
beyond the capacity of the industry at the time.
Public sector firms 
 Since the majority of projects in this five-year
also complain about a lack of forwarded end of year work,


meaning that the consistency of work allocated to them 

plan were comprised of large goVernment-financed projects,
 

was being jeopardized. 	
it was contended that the existing contracting firms,
This does not mean that the 


previous discrimination was better for the firms, but it 

with their lack of management and financial capabilities,
 
could not undertake implementation of the plan without
does indicate that deregulation or eliminating the 


discrimination in contract award alone may not be 
some kind of government support. This assumption was
 

sufficient to effect changes in the behavior of the con-

based on actual assessment of the capacity of firms in
 
tractors in the industry. 	

the industry or how it was affected by the socio-political

views of the government regarding the distribution of
The purpose of this paper is two-fold: 1) to seek 
 income in Egypt. 
Of the many firms in construction, the
feedback on the issue of contract letting and contractual 
 government considered that only between 150 and 180 were
relations that would be suited for Egypt, and 2) to 
 capable of undertaking the government projects. 
This
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would suggest that the available capacity was very 

limited, but actual figures on the capacity of the firms 

are not available. Furthermore, most private contractors 

were regarded at the time 
as "people exploiting the 

situation to realize the maximum personal profit with but 

a few considering the development of Egypt." (1) 


With the ambition of realizing the goals of the 

development plan, the government acted in 1961. 
 Instead 

of considering enlarging the base of firms working on its 

projects by providing incentives, the government decided 

to perform the construction itself. 
 In July of 1961 the 

socialist laws were passed, and some 
13* large contracting 

firms, along with some 
other private firms in other 

sectors o, the economy, were brought under government 

control. 
One firm was fully nationalized, while govern-

ment participated in 50 percent of the capital of the 

other 12 firms. 
 At the same time, a presidential decree 

was issued: 
 the amount of work let by government agencies 

and public sector organizations to private sector firms 

in which government had less than 50 percent interest was 

limited to L.E. 30,000 per year. 
Shortly thereafter this 

ceiling was raised to L.E. 100,000 (2).** 


Although this ceiling on private contractors was 

implemented to 
insure that the profits realized on govern-

ment-financed projects went back 
to the government, this 

action severely limited the capacity available for imple-

mehting the plan. Government-controlled firms at the 

cime had a capacity of only some L.E. 15 million per year. 

The 150 
to 180 private firms qualified to work for the 

government had not increased in number, and with the 


* 	 Some scurces state the number as being 17. 
**The 	ceiling remained at that level until 1974, when.it 

was again raised to L.E. 500,000 per year - or L.E.
1,000,000 over 2 years. 
 It was not until March of 19.78 

that this ceiling was removed altogether.
 

L.E. 100,000 per firm ceiling, had a potential output
 
of only another L.E. 15 to 18 million per year. 
This
 
output of L.E. 30-32 million was clearly below the L.E.
 
140 million by the plan.
 

In September of 1961 the government allowed private
 
sector firms to apply for membership in the public sector
 
by asking the government to participate in 50 percent of
 
their capital. By 1963 
some 70 private firms had been
 
accepted to join the public sector, thus increasing the
 
capacity available to execute the plan. 
But the govern
ment was still faced with problems in running these firms
 
with mixed ownership. Contractors were not bidding on new
 
work as fast as the government wanted them to.
 

It is 
not quite clear why contractors did abstain
 
from bidding. 
 The documents of the time attribute this
 
abstention in large part to the fact that in many cases
 
managers in the newly formed public sector contracting
 
firms were the previous owners of the firms before govern
ment participation. It was 
argued that this provided
 
them with a motive to stand in the way of the government
 
that limited their previous influence. It was felt that
 
these managers, who had a personal interest in the fi-ms,
 
used the privilege of being backed by the government to
 
secure loans from banks at more favorable terms than
 
would otherwise be possible. 
It was also contended that
 
some of them did so to their own personal benefit.
 

The government, pressed for time, instead of inves
tigating the matter any further, took some 
action. In
 
1962 
a law was passed giving the Minister of Housing
 
power to give direct orders to public sector firms to
 
carry out work included in the government plans on a
cost-plus basis (3). 
 This step'had a serious effect on
 
contractors, as 
it altered the traditional contract
 

award system and reduced the incentive for competition
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between firms.* 

ministries (4).


Furthermore, in March of 1964 
the government took a 
 Despite such changes, the output of the public
further step by fully nationalizing around 120 contracting 
 sector companies grew considerably over the years. 
 For
companies, the 70 
or so firms that had joined the public 
 example, while the production of the 120 companies
sector voluntarily as 
well as some of the larger private nationalized and affiliated to the Ministry of Housing in
firms that had not joined. 
 1964 was estimated to be about L.E. 75 million, in
Most of these firms at the time were 
relatively 
 the 29 companies affiliated to the Ministry accounted for
small in size, ranging from firms having assets with a 
 an output of some L.E. 522 million in current terms.
market value of a few thousand pounds to 
a very few firms Also, in the mid-sixties some of these firms started to
with assets worth more than one million pounds. The work outside of Egypt. While in 1966 only 4 firms were
government therefore grouped some of the smaller firms 
 working in other Arab countries, by 1977 more than 12 of
together, formed new companies, and placed them under the 
 these firms had projects abroad. Actually some 
20 persupervision of general organizations to coordinate their 
 cent of the output of these firms was realized from
 
work. 


foreign work (5).
The management and orga:.i:a.ion of the sector, 
 Private sector contractors, on the other hand, have
however, did not stabilize quickly. Rather, the number 
 assumed a secondary role in contract construction since
of firms changed from time to time when decisions were 1961. 
 While in 1959 their estimated output was around
made for reorganizing the sector. 
 For example, the 
 L.E. 100 million, official figures might, however, have
number of companies affiliated with the Ministry of 
 understated the output of these firms.
Housing in 1964 was 35; they were 
first broken into 41, 
 It is anticipated that the official 
figures might
and finally reorganized as 36; now, after liquidation not accurately represent the amount of work carried out
(i.e. cancellation) of 
some of them, they number 29. 
 by private firms for the private sector of the economy.
Adding to the potential problems resulting from this 
 The figures of the private sector contractor's office in
instability were other changes in the affiliation of 
 the Ministry of Housing, which is responsible for registhese firms. First, the reorganization efforts usually 
 tering the work private contractors perform for the
extended also to the general organizationis supervising 
 government and the public sector, show that for these two
the companies (reduction or proliferation)--until 1974, 
 clients alone in 1975 private contractors produced an
when they were cancelled altogether. Then, these changes output of 
some L.E. 150 million. Also, as with public
in affiliation extended also to changes as to the 
 contractors, many private firms 
are currently working
Ministry in charge of supervising the companies in 
 outside Egypt. 
Some firms, in fact, operate mainly
question; companies' supervision alternated between 
 outside of Egypt, maintaining only minor activities
 
inside the country.
* Although in 1978 the government issued a directive to 

Even if one allows for such omissions in the output data on 
the private sector, he must
the client agencies to return to competitive bidding
in awarding contracts, the direct order law has not
been revoked. conclude that private sector contractors have not grown
substantially in size over the past two decades compared
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to public sector firms, 


In the early 1970's, however, the government decided 


that to achieve the domestic goals the open-door policy 


was the way to secure new resources and foreign expertise, 

which would enhance the use of the local ones. By 1974 


Law 43 for investment of Arab and foreign capital, free 


zones was passed, at a time when the government also
 
intensified its building and construction efforts, through 

a program of reconstruction and new towns. Under the 


same attitude, in 1975 the government first raised the 


ceiling on government and public contracts with private 


contractors from L.E. 100,000 per year to L.E. 500,000. 

In 1978 it then removed this ceiling altogether. 


Such actions have helped increase the demand for 


construction in the economy even further, and have tried 


to increase the construction supply by contractors. This 

policy, however, has xiot fully succeeded in stabilizing 


construction costs in Egypt, which according to some 


studies have continued to increase on the order of 400 

to 500% between 1970 and 1976. 


Studies to date have almost all indicated that the 

phenomena of construction cost increases in Egypt is 

caused both by demand pull as well as by zupply push 


reasons.* As demand for construction increased, so did 

the pressure on the costs. As building materials prob-


lems persisted, and labor migration continued, resource 

bottlenecks caused and increased pressure on costs. 


However, supply push on costs was also magnified by the 


concentration on the part of the government on actions 

that concern contractors alone, without regard to their 

interaction with other participants. 


It is true that alleviating the resource bottlenecks 


A See "Resources and Contractors in Egypt: A Review", by Selim and 
AsHley, in this voZlwe. 

will certainly help contractors improve their perfor

mance. Wi'thout understanding the varying aoa-Is Qf..tha
 

different participants, however, these actions will not be
 

fully effective in alleviating other constraints that
 
inhibit contractors in Egypt, such as performance of the
 

firms on the various projects.
 

Participants' Interaction on Projects
 

The participants in the life cycle of a particular
 

project can be conveniently grouped into three categories:
 

the client group, the professional group, and the con

tractors group. The client group can be thought of as
 
composed of the owners and the financiers of the project.
 

The professionals are the designcrs of the project and
 
often act as the client's representatives. The contrac

tor group can be considered to be composed of main
 

contractors and subcontractors. In addition to all these
 
groups--which can be individuals, private or public
 

firms--are the supplies of the main resources that are
 
required by the construction process itself. However for
 
our purposes these can be considered as ancillary to the
 
process, especially since the problems of resources and
 
their finance have been covered elsewhere in this
 

Proceedings.
 

The three main participants interact in the project
 

life cycle at various points in time. The contractors
 

are traditionally the last group that is brought into the
 
picture, after the clients and professionals have in many
 

cases made decisions that influence the contractors'
 

performance. Professionals set the standards and speci
fications that contractors must abide by in their work.
 
Clients, who often are not specialized in construction,
 

have to rely on a third party for control and feedback
 

on the progress of work. These facts put the contractor
 
under the influence of the link between client and
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professionals, and complicates the interaction of the 

participants. less details to be produced by their firm. Their motiva-


The multitude of goals that motivate each of these 
tion induced by their goal to represent the client, on
 

three categories is the driving force behind these issues, 	

the other hand, pushes them to require more detail to be
 
produced, that is, higher costs.
In the U.S., for example, clients' goals 	

Like owners, they have
 are manifested 
 to maintain a certain compromise in enforcing these
in their interest in control of the time, cost and 
 various objectives in actual contracts.
qualiy of the work. 
 They want quality construction in 
 The interaction of these motivations are the main
the least possible time. 
 They want to know the costs in 

advance, because they want only to pay the lowest possi-	

items that govern the coihtracts between any of the parti
cipants. 
The type of contract and the way it is awarded
ble price that would compensate the contractor for the 
 depend


work plus a 	
on the clients' and contractors' motives in addi"fair" and "reasonable" profit. 
Contractors 
 tion to 
those of the professionals. 
For example,
feel that these goals are partly mutually exclusive; 
 clients who worry only about time of completion might
highest quality means high cost and slow completion. They 
 decide to adopt direct order negotiations for the design
think that owners must achieve a compromise among the 
 and the construction of their projects on a turnkey
three goals to achieve the mix that is best suited to 
 approach.


themselves and the other parties (6). 	
On the other hand, if they only worry about
 

Contractors think that their motives to perform 
costs, they might decide to award their projects on a
 
competitive basis after a specific detailed design has
satisfactorily on a project are simply two: 
 reputation 
 been completed.


and profit. Reputation is a motive that drives the
contractors to meet standards. 
 To make maximum use of 

that motivation, however, clients have to choose those 	

Contract Types and Contractual Relationships
 

contractors that qualify on 	
By considering the clients' and contractors' interthat score, which might give


rise to prequalification problems. 
action under different types of contracts one can begin
Profits 
are a more 
 to understand the implications that the contracts have in
evident motivation due to 
the fact thet they are 
 governing the performance of the firms
directly manipulated by the contract, which can make 

on the projects.
 

sure 
Despite the many different types of construction conthat higher profits coincide with the achievement of 
 tracts, they generally can be grouped under two large
the most important client goals. 

divisions: 


Professionals are themselves motivated by the same 
those that were competitively awarded and
 

those that result from negotiations, as
two objectives--reputation and profit--maybe with differ-
shown in Figure 1.
 

The lump sum contract is the one in which the
ent emphasis. 
 Since they deal more in abstract concepts 
 contractor agrees to carry out a stipulated job in
in design, their selection might rely more heavily on 
 exchange for a fixed sum of money. 
The contractors thus
reputation than in the case of the contractors. The 
 bear all the difficulties and troubles they may encounter
professionals' goals, however, might increase the con-
 during construction. 
These contracts are obviously
flict in their behavior. 
For example, by being motivated preferred by clients; however, they require that the work
to reduce their costs they might be inclined to aim for 
 be accurately determinable at the time of bidding.
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The unit price contracts, which are based on certain
 
well defined items of works and costs per unit, do not
 
determine the total 
sum of money paid to the contractor
 
until the work is completed. The contract is made based
 
on quantities compiled by the professionals; the unit
 
cost bid by the contractors ard payment is based on the
 
act-ual units of work completed. This type of contract is
 
the most common on Egyptian construction. Although it
 
allows for some uncertainty with regard t-) the quantities
 
of the work at the time of bidding, it requires an active
 
involvement from the professionals, with available
 
drawings and specifications, and with active involvement 
 CONTRAIC TYPES
 
in the supervision of the work.
 

The cost-plus contracts are usually used when work
is carried out based on terms negotiated between the 
 COMPETITIVELY BID 
 NEGOTIATED
 
clients and the contractors, as 
used in the direct order 
 LUMP SUM 
 COST-PLUS
 
system that has prevailed for years in Egypt between
 
public sector contractors and the government. Such UNIT PRICE 
 FIXED FEE
 
contracts require that 
some items be carefully considered 
 PERCENTAGE COST
 
by the parties involved. Subcontracting procedures, for
 
example, might be 
an area of conflict between the two
 
parties, particularly when the items being subcontracted
 
are not easily defined. Contractors' fees are another
 
area that needs clarification, especially in determining
 
the reimbursable and non-reimbursable costs. 
 In general,
 
in such contracts it is extremely important to agree on a
 
method of record keeping and reporting, as well 
as to 
 F(Suree 1: CONTRACT TYPES(Sour,e: R.H. C~ough, CONSTRUCTION CONTRACTING.)
 
agree on methods for purchase and reimbursement of the
 

contractors. (7)
 
There are many types of cost-plus contracts, the
 

most popular one being the cost-plus percentage of cost
 
contracts. These are the ones that had 
been widely
 
used in Egypt. 
These contracts are very advantageous for
 
the contractors, and usually are suitable for work that
 
is poorly defined at the outset of operations. Other
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forms also exist that would allow for a guaranteed 
 owner, the professional and the construction manager

maximum cost for the project which even further require 
 into a team with non-adversary relationships. This has
 
attention and concurrence from the contractor. Other 
 the potential to overcome 
some of the disadvantages of
incentives also exist to encourage contractors to keeo the traditional approach, which sometimes puts the
costs low bonus for 
 early or cheap completion can be professionals, contractors or owners in adversary posiconsidered one, while penalties for late or expensive 
 tions. 
 This approach in the U.S. and Europe was developed
completion is another. 
These, however, are just a combi-
 to allow for independent evaluation of costs and schednation of the two contract types previously discussed, 
 ules, together with full-time coordination between design
a combination trying to capture the benefits of both 
 and construction. The approach, however, depends heavily
competition and the direct order systems, 
 on the construction managers' quality of planning and
All these contracts, however, 
are based on different management skills. 
 Furthermore, the construction manager
contractual approaches that determine certain relations 
 does not guarantee the price like the general contractors

between the participants. These relations can be very 
 do on the lump sum contracts. This, however, is counter
well captured by the relations described in Figure 2. 
 weighted by savings on costs and time, by permitting
There are 4 approaches. The traditional approach can be 
 better project planning; by providing opportunity to save
implemented using competitive or direct order contracts, 
 during design, bidding and award phase-; and by allowing

Each has both advantages and disadvantages for owners, 
 phased execution of projects.

and thus contractors. The design/construct (Turnkey) 
 The professional construction manager holds different
approach where the constructor acts as a general contrac-
 responsibilities to the different participants, as 
shown
tor with single-firm control of all subcontractors. In 
 in Figure 2. 
This helps prove that the issue of contract
other cases the work is on a dcsign manage basis, where 
 award is not that of comparing competitive and direct
construction is carried out by independent contractors, 
 orders but rather a question of deciding on a strategy
In general, the design/construct approach allows for 
 that will govern the relationship between the partici
phased execution, thus allowing projects to be finished 
 pants. Enforcing this .trategy leads to the same kind of

in a shorter time, when compared with the traditional relationshi)s shown in Figure 2.
 
approach. 
Another approach is the owner/buil
der one, where the 
owner agency performs its own design 
 Lessons from the U.S. Experience

and parts or all of its construction. This system has 
 Considering the effectiveness of the various forms
been widely used in Egypt, where agencies have used con-
 of contracts 
from the point of view of the various parti
sultants and contractors for parts of their work. 
This cipants in the U.S. 
can help in the evaluation of
approach was and is still justified on large work that 
 systems to adopt here in Egypt. 
Needless to say these
extends over long periods of time (8). 
 will differ from project to project. Some generalization


While these three relationships all exist in Egypt, 
 is, however, possible, especially when it comes to certhe professional construction managemiaent approach is 
 tain issues like risk, and quality control.

still not at all widespread. This approach unites the 
 The owner's and professional's viewpoints are
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Traditional Turnkey 

Design-Build 	 Design-Manage 
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w 	 Fo 

n
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Z G e n e r a l  C n s tr u c ti n 

ISubcontractors - Own Forces Design -	 De ign o o 

Work 	 Contractor DeinManagerSubrctrContractor Workge 

Subcontractors w Fre 	 Independent 

WorkContre-ctorsI 
* Separate designer * Single firm responsible for both 
" Single general contractor 	 0 Single firm responsible for both design and construction 
* Numerous subcontractors 	 design and construction de d constiatin 
* Fixed price, unit price, guaranteed maximum, * Specialty subcontractors 	 cFixed price, or negotiated individual 

or cost plus a fixed fee construction contract 0 Fixed price, guaranteed maximum price, or cost coietruce, goarat m u ricoract
" Negotiated professional fee for design services plus a fee design-construction contract 0 Fixed price, guaranteed maximum price, or cost 

plus a fee design-construction contract 

Owner-Builder 	 Professional Construction Manager 

General Contractor 	 Construction Manager 

Owner IOwner 
 Owner 

E 	 General ContractorCnstruction GDesign 	 CanstructionDepartment Department 	 Design Acting as Design Managernt Construction Manager 	 M 

Contactos an Opton~a 	 Number ofOA 
Subcontractors Forces Work r Subcontractors [Independent Con.ractors 

6 Three-party team of owner, designer and construction 
* 	 Three-party team of owner, scparate designer, and manager

general contractor acting as a construction 0 Fixed price or negotiated iodividoal construction* Owner responsible for 	 mandger contracts directly with owner 
design and construction 0 Fixed price or negotiated independent subcontractors * Construction manager may act as owner's dgent to

* 	 Optional own foces work 0 Construct-on manager usually acting as agent for owner extent delegated

contracto rs and subcontractors 0 Negotiated professional fee for c-nstruction management 
 * Negotiated professional fee for construction 

* 	 Fixed price, unit price, or services with cost reimbursement for subcontractors management services
 
negotiated construction contracts 
 0 Negotiated profession.- fee for design services * Negotiat.d professional fee for design services 

Figure 2: ALTERNATIVE CONTRACTURAL APPROACHES (From PROFESSIONAL CONSTRUCTION MANAGEMENT, by Donald S. Barrie 
and Boyd C. Paulson, Jr. Copyright ±1978 by McGraw-Hill, Inc. 
Used with permission of the Mcgraw-Hill Book Company.) 



summarized in Table 1, which has grouped the contractual
 
relations into 4 groups that can be aligned with those 


previously described. 
Single prime is the traditional
approach, while multiple primes include owner/builder 

approach. 
The advantages and disadvantages of each
 
approach are evident from the table. It is, however, 

apparent 
 that the table favors the construction manager 
approach as 
the one that achieves the balance between the 
various goals of the participants, 

The analysis is extended to cover the responsibili-
ties and rights of the owners and contractors under the 

various contractual approaches. 
The main point here ;s 

that in addition to the differences between the divisions 

of these responsibilities, 
 the contracts must be clear 

and careful in specifying 
 them so that the relationship 

becomes effective. 


Considerations for 
Egyptian Contract Award 

As previously explained, the interaction of 
the
government in Egyptian construction has imposed some con-

straints on contract award and project development. This 
interference together with the way contractors in Egypt

perform their ac':ivities have 
both had effects on the 

relationship between the participants.
 
The mixing of interests that resuits from the 

different roles that the government plays in the industry

has created some differenttheiu roles
conflicts in the industry. Thethatindustryasgovern-

ment's role as 
an owner was influenced by its role as a

regulator, as well as 
its role as main holder of the 

contracting business itself. As an owner, for example, 
regulations protect the government from the contractor 

and responsibility for the adequacy of the design. The 
law considers the contractors responsible for the design
 
"as if it was their own" even when the client agency is
 
the one that prepared it. Furthermore, it allows the
 

(Source: Ref. 6.) 

*The use of performance specification 
contractor. 

..Risk can be shared depending on the 
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TabZe 1: 

PARTICIPANTS VIEWPOINT WITH REGARD T_ VARIOUS CONTRACTS
 

Participant 

owner's 

viewpoi:t 

COntractor's 


Viewpoint 

sional's 

Viewpoint 

Factor/Consideration 

cost/price 

time of completion 


owner's risk 

adeq. of design* 

cost of conbtr. 


liability to
subcontractors 


Indemnification 

for casualties 
Financing
Coordination 


of Work 


Desirable relation 

withEn,,r. owners financing 


requirements 
Capability of 

control, design costs 

freedom of acEion in
in construction

evaluating claims
 

liabiiv from 

Quality control, 

freedom
 

overall risk involved 

S .ingle
Prime 

low 

long 

normal 

owner 

resp. 

contr. 

Gen'lcontr. 


Contr. 

Owner 

Gen'l 


Contr. 


least 

best 


least 

leat" 


best 

leas 

best 

usually 

contract 

Teo Contract 
Mult. Turnkey

Prime [ knager 

lower higher 

shorter short 


high lowest 

ownr contractor 

resp. 

shared** shared 

Gen'l subcon-contr. tractor 

Contr. Contr. 

Owner Contr. 

Owner 
 Gen'l 


Contr. 


least best 

best least 


medium best 

least 
 best 


medium least 

least most 

mediun, least 

shifts risk more to 

being used. 

Constr. 

nebulous 

shortest
 

low 

owner 

owner 

Constr. 
Manager

Owner 

Owner
 
Constr.
 
Manager
 

medium 

best
 

medium 

medium
 

least 

medium 

medium 

the 
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ciient agency to alter the contract quantities up or 


down by 25 percent without compensating the contractor, 

which increases his risks and complicates the coordina-

tion of his work. Such regulations when using a tradi-

tional approach to contractualrelations increase the 

adversary feeling between the professionals and contrac-

tors, thus contributing to the conflicts that might occur 

during the execution of projects. 


The government, in addition, controls the larger 

contractors and thus has an inclination to protect them 

at the expense of other participants. In the past, this 

protection took many forms; the major one of 
them 

was the direct order allocation of projects to public 

sector contractors. Other forms of protection existed, 

The discrimination in the prequalification for government 

work is one example, where entry to contracting on govern-

ment projects is made very difficult. Another example of 

such discrimination is demonstrated in the fact that 

contracting activity is not allowed to organize in any 

organization that would be geared to help the small con-

tractors. 
Not only that, but the contracting business is 

not even 
treated separately by all the registration 

agencies in the government; it is rather considered 

together with the activities like supply of material or 

import/export business despite the differences in the 

nature of work. 


Together with the government regulations and the 

discrimination that led to problems between the partici-

pants in the industry, the lack of standards and specifi-

cation for the contracting activities is an impediment, 

This is even more so now than before, because competitive 

bidding is encouraged and firms are expected to bid. 

Ever since 1965 the Ministry of Housing has had 10 

standing committees tn issue codes of practices for the 

various construction activities; up until 1979 only 4 of 


these had issued their codes. This lack of Egyptian
 

codes and standards might support the lack of definition
 
in some of the projects launched for bids, and further
more complicates the questions associated with subsequent
 
changes. 
 This increases the strain in the relationship
 
between the contractors and the professionals and even
 
creates costs and quality problems. Accusations between
 
the parties become difficult to settle one way or the
 

othex.
 

Not only is the government discriminating in the
 
execation phase of the projects; projects are often launched
 
without adequate preparation. Many projects have been
 
started In Egypt without feasibility studies or with
 
incomplete drawings because of time considerations. This
 
makes contractors skeptical when bidding or even negoti
ating to work on 
such projects, since a multitude of
 
changes are usually expected, not to mention the work
 
stoppages and payment delays. 
 The lack of preparation
 
also leads to bad packagings of the projects that are
 
being launched, which in turn leads to difficulties for
 
the contractors to bid.
 

The problems in securing contracts and performing
 
adequately on projects in Egypt is, however, not entirely
 
caused by the factors imposed on the firms by the govern
ment. 
The systems of operation of tAe firms themselves
 
have much 
to do with their ability to bid accurately on
 
projects and to execute the:J. within the budgets. In
 
Egypt this is 
an area that needs attention from the con
tractors themselves. The system used by the small con
tractors that is mostly based on informal communications
 
is not very suited to the needs of planning, forecasting
 
and formal control. 
The main reason for this problem is
 
the lack ot information. The informal system makes the
 
recording of information virtually impossible and at best
 
inaccurate.
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The information problem, however, is not entirely 
 ing bodies that would seek and disseminate the information
due to the informal system of recording. Even the large 
 on contracts and contractors regularly so as to give
companies in Egypt have some 
informational problems 
 opportunity to the various firms to compete freely for
because of a lack of integration in their recording and 
 work. 
It is not enough only to disseminate information
bookkeeping systems. 
This fact is a major constraint 
 or reduce government interference, but it is equally
facing the development of the firm's capabilities in 
 important to eniorce the existing laws concerning preplanning for its future bids and in keeping its historic 
 qualification and awards so as to encourage firms to
data or costs and duration of the various activities. 
 maintain a formal approach to bidding for their construc-
This 
 in turn inhibits the firm's ability to coordinate tion proiects.
its activities and those of subcontractors, forcing the 
 Without such collective action, not only by contracfirms to incur extra overhead costs 
 and- jeopardizing 
 tors but also by professionals and clients over the
their chances for getting contracting jobs. 
 entire life cycle of the projects, the changes in the
 
construction industry will not lead to a stabiliaed
Conclusions 

eystem of.contracting 
erratic changes will continue to
After briefly reviewing the alternative approaches 
 cccur, and efforts will continue to be wasted in this
to contracts in the construction industry in the U.S. and 
 most crucial sector of the Egyptian economy.


contrasting it with the situation in Egypt, it 
can be
 
concluded that, as in the U.S., 
the issue to be addressed
 
in Egypt should be the strategy that governs the rela
tionship between the participants, rather than the type

of contract that should be adopted. 
By studying this
 
matter carefully clients and government would be able to
 
reach mutual agreements with the 
ccntractors without the
 
need to revert to decrees banning direct orders or
 
decrees reinstituting them.
 

To do so, research should be focused on developing
 
alternative contract 
forms based on the Egyptian exper
ience, as well as reviewing existing regulations govern
ing the relationships between the participants to stream
line these relations and make them compatible with the
 
different goals.
 

To achieve this the government will have to change
 
some of its regulations, 
and the contractors would have
 
to change some of their systems. Furthermore, firms
 
would have to organize their efforts maybe in establish
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TECHNOLOGY ADAPTATION PROGRAM (TAP)

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


The Technology Adaptation Program is a major program 

at M.I.T. concerned with the technological issues involved 

in the transfer and adaptation of technology to the condi-

tions prevailing in other countries. 
TAP was initiated 

under a grant from the Office of Science and Technology 

of the U.S. Agency for International Development. 

Its objectives are to develop an understanding of the char-

acteristics of technologies that are appropriate to countries 

in various stages of development; to identify criteria for 

the selection and adaptation of appropriate technologies; 

and to develop an understanding of the processes by which 

technological knowledge and skills can be effectively intro-

duced, disseminated, and used in nations. 
 The program is 

concerned with promoting an awareness of and expertise in 

the technological problems facing developing countries on 

the part of both faculty and students at M.I.T. as well as 

foreign students and scholars who attend M.I.T. 
TAP's 

activities thus lie in three interacting areas: development 

of institutional ties between M.I.T. and educational and 

governmental organizations in various countries; collabora-

tive research; and educational opportunities at M.I.T. 


TECHNOLOGICAL PLANNING PROGRAM (TPP)

CAIRO UNIVERSITY/MI,T.
 

Under the auspices of TAP, the Cairo University/M.I.T.
 
Technological Planning Program, which is funded by
 
the USAID Mission in Egypt, began two years ago with
 
a focus on improved planning of development projects in
 
Egypt. The overall objective of the program is to expand
 
the capabilities of Egyptian ministries and other govern
ment agencies to formulate and implement t-echnical pro
grams designed to achieve nationdl development goals. The
 
research projects focus on a broad range of engineering,
 
economic, and social service topics. 
 The key element in
 
each of these efforts is the interdisciplinary team drawn
 
from faculty and staff from M.I.T., Cairo University, and
 
government projects in the topic area. 
Effective utiliz
ation of the Egyptian academic and government r-sources
 
has been one of the principal reasons for the success of
 
the program to date. 
In addition to the specific research
 
projects, emphasis has been placed on the training of in
country personnel in the techniques of project identifica
tion, evaluation, and management, and the development and
 
maintenance of the data necessary to design and monitor
 
their projects. 
To provide a channel for continuous, con
venient communication between government agencies and the
 
academic expertise involved in this program, a permanent
 
institute for technological planning is being established
 
at Cairo University. 
This institute will eventually org
anize a centralized body of technological, economic, and
 
social science expertise both internal and external to
 
Egypt in the general area of development planning.
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CAIRO UNIVERSITY/MIT
HOUSING AND CONSTRUCTION INDUSTRY RESEARCH PROGRAM 
 JOINT RESEARCH
JON EERHT 
 AM ON HOUSING
CAIRO UNIVERSITY/M.I.T.
 

The provision of housing in !gypt today is a diverse 
and complicated sector in which private enterprise and 
public regulation are struggling to adapt the country's 
limited resources towards sclving a serious housing
shortage. As a step toward solving this critical shortage 
a joint Cairo University/IIT Research Project has been 
in-.tiated. The overall objective of this research is to 
p'aovide a set of pragmatic recommendations and guidelines 
for the public agencies concerned with housing and con-
struction and to construct a methodology through whichthese agencies can organize and monitor performance. 

The research intends to develop the technical and 
economic basis for policy analysis. Specific recommenda-
tions are to be developed with focus on investment policies, controls and regulations, provision of services and 
other instruments of government intervention in housing 
and construction. Specific problem areas were identified 
during the initial research: 1) Public Policy and the 
Economics of Housing, with focus on investigating policy 
options affecting housing; 2) Organization and Operation 

of the Construction Industry, with focus on the relative
roles of the public and private sectors; 3) Materials and 
Techniques of Construction, with focus on utilizing 
indigenous materials and available skills; 4) Housing 
Construction Systems and Design Norms, Prefabrication, 
with focus on modifications of the new prefabrication 
systems required to reach lower income groups and to make 
better use of the elements; and 5) Housing for the Lowbetter u Iseoftheelementor, with 5)ousi forite Lw 
ncome and Informal Sector, with focus on site and 

services planning approaches, compact physical development
models, and core house Options as an alternative to 

Principal 

Investigators: 

Housing 

Economy: 

MateriaZs w'd 
Techniques of 
Construction: 

Management of 

the Resources 

of Constraction: 

Housing Construction 

Systems and Design: 

Housing for the 

Dr. Ahmed El-Erian, Head 
Department of Structural Engineering, CUProfessor 1. John Habraken, HeadDepartment of Architecture, MIT 

Dr. Abdel Mohsen Barrada, Professor 
Department of Architecture, CU 
Dr. William C. Wheaton, Associate ProfessorDepartment of Urban Studies and Economics, MITMr. Philippe Annez, Ph.D. candidate 
Department of Urban Studies, MIT 

Dr. Albert G.H. Dietz, Professor Emeritus 
Department of Building Engineering, MITDr. Mahmoud A. Reda Youssef, Asst. Professor 
Department of Structural Engineering, CU
Dr. David Ashley, Asst. Professor 

Department of Civil Engineering, MIT 
Mr. Omar El Gamal, Engineer 

The Arab Contractors 
Mr. Tarek Selim, Graduate Student 
Department of Civil ZG ineering, MIT 
Department of Structural Engineering, CU 

Dr. Nasamat Abdel-Kader, Lecturer 
Department of Architecture, CU 

Dr. Sayed M. Ettouney, LecturerDepartment of Architecture, 
CU

Dr. Sawsan Helmi 

Department of Architecture 

Dr. Eric Dluhosch, Associate Professor 
Department of Architecture, MIT 
Dr. Waclaw Zalewski, ProfessorDepartment of Architecture. MIT 

Dr. Zakia Shafie, Professor 
existing public housing models. Low Income andInformZ Sector: Department of Architecture, CUMr. Reinnard Goethert, Research Associate 

Department of Architecture, MIT 


