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Q80.J6 P36 1979 c.1
Summary report of the NAS
Panel on Science and

Technology in Jordanian ...

This is a Ieport on the activities of the Panel on Science

and Technology in Jordanian Deve1opneI1t. The panel, which perform

ed its mission under the auspices of the National Academy of Sci

ences (Boaro on Science and Techoo1ogy for International Develop

nent), visited Jordan during the period July 27 - August 4, 1979.

The observations and reoc:mneOOa.tions of the panel were conveyed to

Jordanian and U.S. AID and Dnbassy officials at meetings held in

Imnan. This:report is subnitted to the Agency for International De

velopmmt \.IOOer cx>ntract AID/ta-e-1433, for AID use and further dis

tribution, if any.
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CHAPI'ER 1

INTROIlJCTION

IXtring a visit to Jordan in early 1979, Ambassador Thanas

Pickering, Assistant Secretary of State for Oceans and Interna

tional Envirormental and Scientific Affairs, held a series of meet

ings wi.th Jcm:lani.an governnerrt officials involved with national

plarming, science, and education to explore possible U.S.-JoI'da.

nian cooperation in the~ area of science and technology relat

ed to national deve1opmmt. It was agreed that as a first step a

small group of U.S. expects, representing disciplines of major in

terest to the Joroanians, ~d be sent to Jordan to neet wi.th

counterparts to discuss this possibility. In response to this

agreem:mt, the U. S. Agency for International Deve10pmmt (AID) in

Jordan asked the National Aca.detrr:l of Sciences (NAS) to select the

U.S. group am organize its visit to Jordan. The specific purpose

of their neetings with local officials ~d be to outline priori

ty needs in science and technology for developmmt and consider

areas for coopel:'ation between the Joroanian and U. S. scientific

cxmrami.ties.
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A six-member team, through financial assistance by AID, visit-

ed Jcrc1an July 27 - August 4, 1979.

Members of the panel were:

-- Robert N. Kreidler (Chai..Imm), Executive Vice President,
~ P. Sloan Foundatioo, New Yorl<, New Yorl<

- William A. W. Knms, Vice President, Artlnn" D. Little, Inc.,
Cambridge, Massachusetts

-- Daniel A. Okwl, Kenan Professor of Envi.ronDerrt:al Engineering,
Department of EnviroIlDeIltal Sciences and Engineering, ScOOol
of Public Health , University of North Carolina, Chapel Hill,
North Carolina.

- Philip F. Palmedo, President, Energy DevelopIeIl't Intematial
al, Stony Brook, New Yorl<

-- Iavid Pimentel, fn)fessor, Department of ErrtCllDlogy and Sec
tioo of Eoology and Systematics, Cornell University, Ithaca,
New York

HAS Staff:

- Rose Barmigan, Boaro on Science and Techoology for Interna
tional Developnerrt, Q:mnission on International Relations,
National Acadelrr:I of Sciences, Washington, D.C.

~. Bannigan arrived a week in advance of the team to assist

lhstafa A. Zahran and QDar Zuqash of the National Plarming Council in

scheduling appointments for the NAS panel. During this initial week,

James Cassaoos of the AID mission in ADman acoanpanied ~. Barmigan

00 the preliminary visits.

The visit of the panel was well timed because the responsibility

for fonm1lating science and techoology policy in Jordan's national de

velopmmt had recently been vested in the Natiooal Plarming Colmcil.

Prior to this, science and techoology policy was not the clear respon

sibility of any goveulDent agency, altrough the creation of the Royal

Scientific Society (RSS) and its patronage by H.R.H. Crown Prince
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Hassan had given that organization a significant role in science

and technology cooroination. An important step t~ the devel

opIeIlt of Joroanian science policy was taken early in 1978 when

the RSS organized a conference on the subject of UNESCO support and

invited participants fran a large ntmlber of countries and organiza

tions, including the tWi. The need for integrating science and tech

rology into Jon:lani.an econani.c and social deveJ.opnent planning was

emphasized by the conference and provided a basis for U.S./Jorda

nian exx>peration.

Discussions between the MAS panelists and their Jordanian coun

terparts concentrated on possible areas of collaboration and assis

tance which the Jon:lani.ans viewed as central to their institutions.

This underscores the ~tal approach of the BOSTID progr'aJIl:

The NAS panelists are rot teclmical consultants, bringing solutions

to technical problems or ready-made concepts of policy formulation

for the host country to adopt. Rather, they bring a wide variety of

talents and experience, which, taken together with the tmderstanding

of local priorities and constraints provided by the host counterparts,

aid in analysis of possible areas of future collaboration. The goal

is joint recx:>JIlIleOOations for improving the utilization of science

am. technology to reach national developmmt objectives. The sec

tions of this rePort that follow reflect the tmderstanding reached in

these joint discussions. The NAS panel, l'n1ever, bears full responsi

bility for all the recx:>JIlIleOOations.

A ntunber of suggestions and ideas raised during the discussions

are not listed in detail in the report. Sane problem areas, such as
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scientific and technological information needs, were mentioned by

several individuals and are encanpa.ssed in one major rec.cmneOOa.

tion. A few specific sulil;!1;e$tions were not individually includ

ed because the panel did not feel ccmq:>etent to make recame1da.

tions outside their specific areas of expertise. However, these

requests have been oonveyed to AID informally by letter.

The camnents and rec.cmneOOa.tions of the panel were expressed

to H.R.H. Cram Prince Hassan ibn Tala! and to Hanna Odeh, Presi

dent of the National Plaming Council, during final meetings in

Anm:m. The panel kept the U. S. nnbassy and the AID Mission inform

ed of their observations by informal reports and through the par

ticipation of the U.S. Ambassacbr and senior State Department and

AID officials at the briefing sessions.

The National Academy of Sciences and the panel would like to

~ss their appreciation to the AID Mission in Anman for its in

valuable assistance in helping the Acadetrrj staff and panel to carry

out this activity, with special thanks to James Cassanos, Senior

Engineer and AID Project Officer for the NAS visit. Further, the pa

nel, on behalf of the Academy, would like to thank Hanna Odeh and the

staff of the National Plaming Council for their assistance in setting

up the prugram and fot' their illuminating discussions of policy issues

regaroing science, technology, and national developnent. Their collea

gues at the various ministries and other institutions were all extreme

ly helpful in frank discussions.
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'The panel would also like to express its thanks to H.R.H. Crown

Prince Hassan im Talal, H.E. Sharif Abdul Hamid Shara.f and Dr. Abdullah

Touqan for taking t:ime for discussials fran their very busy schedules.
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REPORT OBJECTIVES

This report is concerned with the use of science and techoology

for the eoonanic and social developmmt of Jo~. It seeks to do the

following:

1. To define ways by which enhanced collaboration between

Jordan and the United States can make use of the scientific and tech

nological resoUI'Ces in Jordan! the United States! and elsewhere in

the world to ~ve the quality of life for the Jordanian people.

2. To define an organizational ~rl< for the fornulation

and implem:mtation of policies that will strengthen the links between

science and techoology and the develo:rmmt process; and

3. To suggest ways by wch joint activities between the Nation

al Planning Council of Jordan and the U.S. National Academy of Sciences,

am between the NPC and other agencies and institutions, both public and

private, can make better use of science and technology to solve critical

problems in the areas of water, energy! agriCul.ture! environnent, indus

try, and manpower.

- 6 -
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'The panel has nM.ewed the Five-Year Plan for the Eoc:>ranic and

Social Deve10pnent of Jordan for the years 1976-1980, which was pre

pared by the NPC. It is clear fran that review the main prob1eus of de

velopmmt had been clearly identified by the NPC. It is also clear that

steps have been taken to implement the objectives of the Five-Year Plan.

But it is recognized by all cxmcemed with Joroanian deve10pmmt that

IlIJch :remrlns to be dane. Since the NPC is IlCM at work on a new plan for

the post-1980 period, a set of joint activities between Jordan and the

United States, if ptatptly initiated, could be of timely significance.

'The single JOOSt~t resource in Joroanian developmmt is

its people. 'The panel was impressed at every turn in the course of its

visit with the CU'Jq)et~ and dedication of individuals carrying out

large respoosibilities. Indeed, the degree to which Joroanians are be

ing called upon to contri.b.rte their talents and skills to the develop

nerrt of the Middle East not only testifies to their capabilities, but

also threatens to :impair Jordan's own deve1opnent. This is reqogni.zed

as a sel:'ious problem and can a'lly be addressed by tmini.ng m:>re people

and by better utilization of tOOse already well trained.

But it is also recognized that the solution of this problem is not

simply to expand the educational SYstem at all levels and redeploy man

power to the critical areas, difficult tasks in themselves. It is also

a Darter of putting in place the kinds of incentives that will encourage

the redep-1byDent of those already well trei.ned and of establishing in

the teclmi.cal scln:>ls and, principally in the lDliversities, the kinds

of ptogIeDS that will oorrtribute to national deve1opmmt.
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Joroan has oonsideMble~s for tnrl.ning and :research in

its 'N:> major universities and in the Royal Scientific Society. H0w

ever, these :reSOur'0e8 need to be stn!ngthened and better nUated to

the needs of developleIlt. 'The University of Jordan, fCll' example,

has nuch to contribute to devel.opnent, but an inhibiting factor (as

is frequently the case in the United States) is the ~ti.al.of

the lD'liversity along classical departmental lines. While developnent

problEm:! depend for their solution on IIIl1tidisciplinary approaches in

both :research and training, lD'liversities are largely structured a.cooro
ing to academic disciplines. Diffi.cult though it may be , it is imper

ative to establish progrems and institutes in the University of Joroan,

in the Royal Scientific Society, and in YaI1IDuk University to draw

together individuals fran Dmly disciplines':in orner to~s criti

cal nati.alal problE!IIS in such Bn!aS as water, eneIgy, and agriculture.

The plarming and early stages of groo1th of YanIDuk University

provide an unusual OPPOI't:uni.ty to :relate :relevant academic programs

in :research and trai.ni.ng to important national needs. But if YanIDuk

University also beCDDBS organized along conventional departmental

lines, its full potential to contribrte to the solution of developnent

problerI8 will not be :realized.

'The capability of the Royal Scientific Society to umertake :re

searoh and to analyze major policy issues in the developleIlt field

will likewise not be :realized unless its stnlcture is JIllltidisciplin

ary and task-oriented, so that its capacities for addressing priority

problems can be utilized by the NPC and the relevant gove:mment agen-

cies.
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Similarly, strong links need to be forged anong gove:nment agen

cies and between goveument agencies and the private sector-not only

at the top but at all levels--to maximize their contributions tCMar'Cls

meeting overall national developnent needs.

In the rec:arm:mdations that follow, the panel has dealt with

sectoral and cross-sectoral ~: water, energy , agriculture, and

:industry on the sectoral side; technical m3Ilpower and technical in

fornation on the cross-sectoral side. This has been done for the pur

pose of analytical description. The panel would like to emphasize,

JIDreOvet", that the worl<sOOps and studies which are recxmnended in this

I'epOIit are designed to support developnental activities in Jordan.

They are not suggested as academic exercises but rather as a means for

developing specific pn:>grams and policies. The interdependence of each

pl"Oblem with the others and the interrelationships inherent in the pro

posed solutions should be well \.IOOerstood. The values of an integrated

approach can not be UI¥ierestimated. The fact tha.t science and technology

infuse all these areas should be viewed as a considerable resource to be

drawn upon•.



CHAPI'ER 3

This chapter S\.1IIIIarizes the conclusions and reex::trmmdations

stemning fran discussions on science policy, water, energy, indus

try, na.npowe1", am. scientific am. technical infonna.tion. It is fol

lowed by a JOOre detailed discussion of these topics.

Science Policy

'The use of science and technology for econanic am. social de

velopnent requires an organizational structure--and a set of activi

ties--wlUch can closely link science am. technology to the develop

nent process through the fonnulation and implementation of policy.

Accordingly, it is reccmnended as a first priority that there

be established within the National Planning Council a staff capabi

Iity in science and technology so as to integr'ate .science and tech

nology into the fonra.l1ation am. implementation of national develop

nertpolicy•

'The science am. technology staff should be selected by the

president of the Council and should be part of the general organ

- 10 -
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izatianal structure of the NPC, which includes econanists and other

developtelt speci.alists. This is necessary in orner to define at the

outset how science and technology can contribute to the solution of

the problems of developnent.

The science and technology staff soould be a principal resource

far the president of the National Planning Council and the CotD'lCil

itself in the fulfillment of their missions and responsibilities.

The science and technology staff sOOuld be relatively snall,

canprised of highly qualified teclmical people experienced in deal

ing with the problems of developtelt. This staff soould enlist addi

tional tec1mical support fran R&D tmits in the relevant ministries,

in the tmiversities, in the Royal Scientific Society, and fran expa

triate sources.

To assist the president of the NPC in establishing the science

and technology staff capability, it is reccmnended that a small group

of advisors fran the United States, appointed by the NAS, be sent to

Jordan to help the NPC with this task. The advisory group should

be made up of a senior policy analyst and two organizational devel

optelt specialists with practical experience in science and technology

in developing countries at the operational level.

It is further reOOlllnended ·that .a. collaborative effort between

the NPC and the NASbe undertaken to help plan, organize, and imple

ment a )?I'Ogn!Dl of activities by Which the resources in science and

technology can be JiObilizedandutilized forJordaniart developrent.

As a first step, a joint Steering Coomittee of up to five in

dividuals appointed by the president of the Council and five appoint-
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ed by the president of the Academy should be established to oversee

the planning arrl :imp1€'lIS1tation of a collaborative progn:lJIl in sci

ence and technology and to review other proposed progt"aIJIS am the re

sults of established prognm1S in science and technology. 'Ibe Steering

Ccmnittee should meet annually (initially, perhaps seid~y) to

evaluate progress and review proposed activities.

Under the Joint Steering Ccmnittee, a number of joint worl<shops

or study groups ~uld be organized to focus on a specific topic or set

of topics. to arrive at re~tions for policies and programs that

will pn:uote science and effect deve10pnent in the subject area or re

solve particular problem::;. These efforts could focus on sectoral prob

lems such as.water, .eneI'RY, ~icultl.tre, .envi.n:mment, and industry,

or on problems that cut across all sectors, such as manpower trai.ni.ng

and scientific and techoo1ogica1 infomation systems. Fran these ac

tivities will emerge programs and projects that might be undertaken

by various U. S• institutions to assist Jordanian deve10pnerrt and estab

lish long-term co1l.abaration between u. S. and Jordanian institutions.

Parelle1 to the NPC-NAS collaborative efforts, it is proposed

that there be other forms of teclmica1 assistance between individuals

and organizations in the United States to advise and assist the NPC

itself and, through the NPC, Jordanian CO\D1terparts, in undertaking

several activities of imnediate importance to Joroanian deve10pnent.

In the re~tions that fo11CM, both foms' of assistarice

are considered.:
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Water

The establisbnent of the recently approved National Water Au

trority is urgent an:l it should be constituted without delay so that

water can be allocated to serve the overall national interest.

The first order of OOsiness for this authority sOOuld be the

:Initiation of a national water assessment that would draw upon the many

individual studies that already have been done. fXJwever, the assess

ment sOOuld concentrate on national needs, as contrasted with the ear

lier studies, which tended to serve JIDre specialized constituencies.

The services of a multidisciplinary team would be essential to such an

assessment •

S:i.rx::e efficient use of water is vital to the national interest,

it is recamended that a Water Conservation Technology Worl<smp be

organized jointly by the NPC (or the National Water A1rtb:>rity) and the

NAS. The workshop ~uld address the technology an:l other factors, such

as pricing policy, that will help optimize the use of water.

With water so ~rtant to Jordan'S develoj;mmt, the shortacre of

qualified professional and technical PerSOnnel constitutes a major

constraint on efficient water management. ~te steps should be

taken to develop exper:tise in the water management field, both by train

ing students abroad and by adding faculty in the water management field

at the ~ tmiversities. The universities and other training establish

ments must be brought JIDre fully into action in the water sector.

In addition, in any manpower develoj;mmt efforts strong emphasis

sb:>uld be given to training Joroanians as water management specialists.
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JOIldan faces serious problems in energy supply; its virtually

total depend~e on imported oil is already having major national

econanic consequeoces. Since meeting Jord3n' s future energy needs re

quires a nnlch m::>re effective am integrated use of its ccnsiderab1e

technical, scientific, natural, and managerial reso~, it is recan

mended that a national energy assessment be tll'Xlertaken as soon as pos

sible to cxmsider all energy sources and uses. The objectives of the

assessment should be:

• To establi ell an overell energy policy that can stam as part

of the national deve10pnent plan;

• To define a oonsistent set of national energy strategies and

pn:>grams in areas such as enetID'" resoUI'Ce deve1opnent, teclmology deve1

opIeITt and dE!DDnstration, energy conservation, and energy pri.c:ing; and

• To establish a oontinuing institutional capability for the

analysis and formulation of national energy policy.

The assessment should be carried out prim:Jrily by Joroanian per

some1 representing the relevant institutions, in oollaboration witil

U. S. energy plarmers and appropriate technical specialists.

1m important product of the national energy assessment will be

a set of R&D priorities and programs. lkMever, in view of the urgency

of the energy problems facing the country, careful oonsideration should

be given to the funding of sound proposals for technical or financial

assistance in pranising energy R&D areas such as solar energy, wind



- 15 -

"energy (or punpins, shale oildeve1o~t"; arid "utilization; "geothernal

energy, arrl energy OOnservation.

Agriculture

Food production oontinues to be vital to the eoonany of Joroan.

Since evidence suggests that significant advances could be made in the

food system through the application of new technologies , it is reccmnend

ed that a joint NAS-Jordanian panel be established to study the food sys

tem in orner to assess the priorities for research and developrent. The

Jordanian participants should include scientists and investigators fran

the public and private sectors appropriate to the mission of this R&D

asseSSJreI1t.

Envi.rorm:mt

Jordan has serious enviromental problems in the Gulf of Aqaba,

arrl others associated with lam use and soil erosion, water use, and

pesticide use, which are affecting its eoonani.c developnent. There

fore, it is rec:x:rmended that a series of joint study panels be formed

to assess the management of enyiroJ]DEIDtal resources for develotJI§)t.

Separate study panels sOOuld focus on:

• Pollution and degradation of" the Gulf of Aqaba;

• land use and soil erosion;

• Water pollution by disease organisms and chemicals; and

• Env:i.rormw:mtal and public health impact of pesticides.
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Industry

Because of the importance of the irrlustrial sector to JOI'dan' s

future eoonanic grarth , it is recx::mnended that a stretegy for expand

ing science and technology capabilities in support of industrial ac

tivity be developed as part of the next five-year plan. A recmmend

ed first step in this direction is a joint ~I'ksOOp sponsored by the

NPC and the NAS on Wustrial developnent stretegy for Jordan. The

agenda of this workshop s1nlld focus on the role of S&T in optimizing

the country's canparative advantages of technologically <XII1Petent manDr'MeI'

and a dynamic private sector.

Manpower

Since qualified S&T manpower is a basic resource for all devel

opnent, a long-tenn manpc7Ne'I' developnent strategy is of vital impor+

tance. It is re~ed that a joint workshop be sponsored by the NPC

and the NAS to focus on the special manpower needs for the developreIrt

of Jordan and the region, including the potential for engaging o~

seas Jardani.ane -in thetechn6l0gi.cal developnent of Jordan during their

overseas residence.

Scientific and Technological Infornation

Access "to Cl..lI'I'eJ1t scientific and technological infornation is vi

tal to any developing country to ensure that scarce resources are not
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wasted in duplicated effort:. As a first step, a brief· survey .smuld be

made of needs and possibilities in the SST information area, probably

carried out by an expatriate specialist or small team, with the objec

tive of identifying options consistent with worldwide trends and re

sources while .strongly focus3on Joroan' s specialrequiI'ements and ca

pacities.



StJt1ARY SEcroRAL REPORI'S

Water

'The avai.1ability of water is the chief constraint in the future

developtent of Joroan. Few cmmtries at its stage of developtent are

as limited in water resources. The problem is exacerbated by the fact

that Jordan is predani.nantly urban and will becane increasingly urban

and :industrialized in the future. The adequacy of the water supply will

determine the pace am qual!ty of urban and industrial developnent.

'!be problem of water ~ity is accentuated by the fact that

water JIIBl1agE!JIe1lt, incltrling wastewater management, is highly fragment

ed anong oonflicting and c:anpeting agencies: the Natiooa.l Resources

Auth>rity (NRA), the Jaroan Valley AutOOrity (JVA), the Amnan Water

and sewerage Authority (AWSA), and the Water Supply Corpomtion (WSC) ,

with the individual mmi.cipalities also playing a role. Sane of the

agencies are new, and the. laws and policies governing their powers

are only vaguely defined. This results in haphazard and often wasteful

investment in the water sector , resulting in uncertainty that clouds

the potential for econani.c developtelt.

- 18 -
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The need for a centre.li.zed National Water Authority has long

been recognized and recently decreed, but until now final actioo to

W3IU its formation has not been taken and decisions as to its ~rs

have not been made. Establishing· this AutOOrity is an urgent need.

Every effort should be made to ensure that the Authority be oonstitut

ed so as to facilitate independent and objective policymak:ing, free

of pressures fran the major water-interest coostituencies, so that

this scarce resource can be allocated to serve the overall national

interest.

The need for a natic:nal. policy, and an authority to ~lement

that policy, is urgent. Many water studies have been made, and massive

projects are now in various stages of pl.anni.ng, design, and construc

tion. Each of these has been based upon use concepts that are mre or

less parochial, focusing on water for urban or agricultural use. Stu

dies and projects have not been designed for optimizing the national

use of water resources, in good part because there has been no single

agency charged wi.th that responsibility.

The uanagenent structure can take any of several forms. 1m ex

cellent IIDde1 is the Water Author!ty in England, wch plans, buildS,

CM1'lS, operates, charges for, and finances all water-related facilities

in its area, based on hydrologic boundaries. There are ten such water

authorities, several of wch ~u1d be similar in size and population

to Jordan. (The National Water Council in Britain, as distinct fran

the Water Authorities, has little authority and ~u1d not be a useful

JIOde1. )
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Following the cn!atial of a Joroanian Nati.ooal Water Authority,

there needs to be a national water assessment to help establish cri

teria for water allocatioo so that individual water projects will serve

a natiooal plan. The assessment should build upon the many studies that

have already been <bne. }b.1ever, it should concentnite on national needs

in contrast to earlier stuii.es that tended to serve spec;a] ized constitu

encies. Rather than taking the stated needs of the seveml. water-using

agencies as a starting point, the stOOy ~uld assess the value of water

in each of its uses, to provide a guide for the lcng-tenn allocation of

water resources.

The paragraphs that follow discuss additiooal issues that affect

Jon1an 's water sector am offer suggestions for employjng science am

teclmology in their solution.

Water and Health

Water supply in Auman and other urban areas is inte:rm:ittent, of

ten being available only one day per week. Many households depend

upon water fran tank trucks or private vendors. The situation pranises

to get worse in the years ahead unless add!tional reSOlID::es are made

ava.i.1able. F\rthernme, JIDSt lx>useh>lds are not served by sewers, the

wastewater being discharged into the ground. The consequences of this

situation, -di8cussed below, are serious.

Of greatest concern is the fact that the water is not safe to

drink. Wtvim water pipes are not under pressure, \Dlderground water enters

the pipes. Ina.srm.1ch as the underground water is polluted by cesspools,
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the distribution system is contaminated. This has been deswnstrated

by the high percentage of samples with excessive bacteria.

Those who are obliged to buy water fran tailk trucks, often the

urban poor, pay exorbitant prices and hence have lind-ted aJOOtD'lts of

water for sanitation and general cleanliness. The effect is evident

in that diseases arising fran poor sanitation are the leading cause of

illness and death in Joroan. Further, Joroan suffers a high infant nor

tality rate, about 100 deaths per 1,000 live births, a rate at odds with

its level of developnent. Only the IIDst ~verished and least develop

ed countries of the world have higher infant JIDrtality rates.

The water supply for .A1Iman and other urban areas is drawn fran

tmderground sources. The rates of witldra.wa.1 exceed the rates of re

charge, threatening supply.

The absence of adequate water and sewerage services interferes

with Ba.lJ'¥j urban planning, acting as a constraint on optiJmJm land use

planning and industrial and COIlIDe1Cial developnent.

The inadequate tmaafe water supply and the improPer waste dispo

sal interfere with the developnent of large-scale tourism. Not only is

the water not safe to drink, but the excellent vegetables in Jordan are

rxrt safe to eat.

Water and sewerage infrastructure for urban c:x::mmmi.ties is being

given a high priority, but without adequate water resources this will

rot correct the problems.



- 22 -

Sewerage

Sewerage is necessary for proper sanitation and protection of

water supplies. In arid areas, in addition, sewem.ge becc.mes important

as a means for oonserving a water resource. A sound sewerage system,

with appropriate treatmmt facilities, can enable direct reuse of the

water for a myriad of oonpotable purposes. Such reclaimed wner is par

ticularly valuable for irrigation because it is rich in nutrients. 1m

ple uses for this reclaimed water are available on the plateau. It is

senseless to allow the wastewater to dribble cbwn to the Jordan Valley

Wl.e plans are afoot to pump water .fran the Jor<Ian Valley, at great

cost in IIDney and eneI&Y, up to .Auman.

Reuse of wastewe.ters far nonpotable plIl'p)ses in urban a:reas, with

dual distribution systems, is developing repidly in the United States,

particularly in the arid areas of the West. This is an approach de

serving far JOOre study in Jor<Ian than it has been given to date. (C~

ct'8'l1Stances that call for water reuse are oot found in Britain or Europe.)

Water Policy

Many individual studies of water resol..lI"CeS and use in Jordan

have been made by consultants fran Britain, Germany, the United States,

and other oountries. 'The failure to oonsider water management in the

context of the needs of the country as a woole can be made clear fran

a few examples:

• Water is sold in the Jordan Valley by JVA at 3 fils per cu

bic meter, by NRA on the plateau for 40 fils per cubic meter, and in
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Imnan at prices up to and exceeding 1,000 fils per cubic meter. Thus,

there is little incentive for conservation in the Jordan Valley but

nuch in Allman. ~t of the potential for oonservation, ~ver, is in

the Joroan Valley.

• Groundwater' can be tapped Pv l!Ul industry or other large user

without charge.

• 'The plan for using water fran Maqarin reservoir would allow

the water to flow down the East GtY::7r Cana1 , with Allman to be served--at

the pleasure of JVA.--'t:1:! pumping up fran the canal to Auman, mtJ'lerl than

direct p.mtping to the city fran the reservoir. This involves an addition

al head of sane 400 meters, or well over 300.meters .oonsiclering the addi

tional frictioo. loss of transmitting water sane 110 km fu:m Maqarin to

ADm:m, as oontmsted with 35 km fu:m the canal to Amnan. With energy

oosts oontinuously ~ing, this approach will be a heavy financial

l::AIrden on the people of Amnan and will draw excessively fran limited

energy resources. In add!tion, flow in the Fast Ghor Canal will result

in deteriomtioo. in water quality as well as in greater loss of water

through evaporation than would direct plIIIpiilg fu:m the ~servoir. 'The

only advantage of the projected plan is that it assures the primary avail

ability of water for agriculture in the Jordm Valley.

'The oonstruction of King Talal Dam and the many changes in plans

for utilization of water in the reservoir have been oostly. Because the

efficient use of water is in the national interest, it is reccmnended

that a Water Conservation Technology Worksrop be organized jointly by

the NPC(or the projected National Water"Atrt:l'nrity) and the NAS. 'The worl<

sOOp would address the technology~ and the pricing policy, that would help
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optimize the use of water. '!he workshop might include panels on:

• Conservation in agricultural use, including discussion of

the varioos methods of irrigation;

• Conservation in urban and residential use, such as the use of

water--saving devices, pressure regulation, and leak prevention;

• Conservation in industrial use, including the potential far

process mdification and water recycling within a plant; and

• Reuse of teStewa.ters far oonpotable pl1Il)06e8 such as urban

irrigation, agriculture, i.OOustrial processing and cooling, and toilet

flushing.

As noted, the United States has begun to implement reuse and

conservation technology on a large scale, offering excellent opIXJI1:unities

for techmlogy 'transfer.

Manpower

With major inves1ment som to be made in water projects, the need

for qualified Personnel at all levels shcW.d be clear. However, there

appears to be no integrated effort to prepare the necessary~

programs. Neither of the ~ universities has faculty in the water

managEment field.

'!he universities and other trai.ni.ng establi.sbnents DlJSt be

brought into IOOI'e active participation in the water sector. 'Ibis would

increase the number of qualified people available to the nation and im

prove the ability of these institutions to address problems in the water

sector. A particularly fine oppoxrtunity exists at YanIO.lk University

which, as a new institution, has the potential far organizing its
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academic, research, am service pn:>grams along multidisciplinary lines

relevant to the pressing needs of the region am the country. Yanoouk

University would thus seem to be in an excellent position to develop

a program in all aspects of water management. A JID.l1tidisciplinary

teaching, research, am service tmi.t, made up of engineers, chemists,

biologists, ecooanists, polltical scientists, geologists, lawyers,

and other pn>fessionals, would be an excellent resource for training

at all levels, as well as for undertaking the studies that will be in

creasingly necessary in the future.

Energy

Jordan's current energy situation is characterized both by

serious pn>blans am potentially significant, if highly uncertain,

opportunities. Few countries in the world are so canpletely dependent

on imparted oil. There is virtually no use of indigenous fuels -

either "caImeI'Cial" energy sources (oil, coal, hydropower) or

"noncaIIIleI'Cia.l" energy SCAJI'CeS (wood, agricul1:uI'al wastes, etc.) so

widely used in the devloping world. '!his depeooence on imparted oil

results in serious econanic impacts, both on balance of payments and

on the national bldget t:hraJgh the internal subsidies for JOOst fuels.

The rutghly $120 million dollars paid in 1918 for imported oil aJOOUTlted

to 1. 2 times the total value of Jordan's ccmnodi.ty exports in that

year.
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It is difficult to see how the camtry can continue its rapid

econanic and social developnent with its current energy de.peOOence.

Energy consunption is i.ra'easing Mpidly; the use of electricity, fer

example, has gI'OWn at an annual Mte of 17-20 percent in the last

several years. Moreover, oil prices are increasing JIm'e rapidly than

the value of Jordan's exports. '!be ~ld oil situation appears even

mare menacing to Jordan's long-tenn ecoran.ic health. ~t analysts

anticipate severe pressures on ~ld oil production within about 15

years, with further~ pressure on oil prices.

Jordan does have significant human and natural reBCm'CeB that

can be brooght to bear 00 this critical national prob1en. Many of the

intellectual resources of Jordan and YanInlk Universities and the

Royal Scientific Society; the technical and managerial resources of

institutions such as the Natural Resources Authority, the Ministry of

IOOustry and Trade and the Jordan Electricity Authority; and the

entrepreneurial capabilities of the private sector are all relevant to

solving the energy problems of the CO\ID.try. F\1rt:henoore, Jordan's

natural resOJrCes appear to offer the possibility of JIUCh greater

energy self rel.i.ance. There is at least the possibility that coo

ventional petroleum. resources, oil shale, and geothermal. energy can

help nvaet the nation's growing energy requirements. Jordan should

be an ideal nation far the use of solar energy, and the energy in the

wioos may also be an ecooanically exploitable resource in sane parts of

the kingdan.



- 27 -

A number of valuable progrems have been undertaken that may

eventually con:tri.b.lte to Joroan's energy supply pict\n"e. '!he pre

liminary evaluation that the panel was able to perform, ~er,

suggests that the extent of these. efforts is not consistent

with the urgency and serioosness of the inmediate problem. A basic

difficulty is a lack of institutional and policy focus for a national

energy effort. Our recc:mnerdations in the energy area are intended to

help remedy this situation and to provide a basis for a JOOI'e concerted

set of pl'OgI'aJnS and institutions to address this critical natiooal

issue.

A national energy assessment shcAlld be made to consider all

energy sa.trCes and uses. The objectives of the assessment should be:

• To establish an overall national energy policy that can

stand as part of the national developnent plan;

• To define a consistent set of national energy strategies

and progrems in areas such as resource developnent, technology develop

ment and deoon.stration, energy conservation and pricing; and

• To establish a continuing institutional caPability for the

analysis and fonrulation of national energy policy.

AIoong the issues that should be addressed in the assessment is

the energy implication of various industrial developnent options.

The current direction of industrial growth appears to be quite energy

intensive. Arx>ther issue is the relationship between agr-icultural and

W3.ter policies 00 the one hand, and the energy situation on the other.
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'!he assessment shrold be carried oot primarily by Jaroanian

scientists, econanists, social scientists am planners , with the 8UplXrt

am col1.al:xJration of U.s. experts in relevant technical areas am

in energy planning. All the appIopr'iate Jaroanian institutions should

be represented in sane way in the assessment. '!he National Energy

Ccmn:i.ssion coold play an impar:wtant role in the assessment in assuring

interest in its coooeptioo am in the eventual implementation of its

reccmnendations. The agency responsible far' the assessment cculd be

the National Planning Ccmn:i.ssion.

One impar:wtant product of the national energy assessment will be

a set of priority progrem. areas in energy researeh, developoent, and

dem:mstmtion. It is evident that several areas are quite pranising

am that at least sane of these are receiving inadequate attentioo.

Given the urgency of the energy situation, careful consideration

sbJuld be given to well-fourxled Jordanian proposals far' technical or

financial assistance in energy researeh, developnent, and denaurtra

tion, particularly in the following areas:

• WiOO power, which , despite its apParent potential, at least

far' irrigation punping, has received minimal attention.

• Solar energy, particularly the JIm'e stI'aightfONar'd approaches

to water heating far' iniustrial, carme:reial, am danestic applications,

am simple approaches to desalination am water punping.

• The acquisition of basic data on the extent of petroleun,

oil shale, am geothennal resources.
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Energy conservation in all sectors: industry, agriculture,

transportation, goverrJneI'lt, cc:mIleIlCial activities, am hcuseholds.

F\.1rther Carments

Science and techoology can contrib.1te a great deal to the

resolution of problems in energy. But these problems are basically

inteI'disciplinary, am for science am techoology to be used effectively

in their resolution, the conventional boundaries between various

technical areas and the physical am social sciences must be broken

dam. nus is true at the planning level, the functional level, in

designing am ca.rrying oot research, and in the devel.opnent of man

pcMer. As part of the energy assessment or of the new science and

teclmology emphasis recaIJneOOed above by the National Planning Council,

the question of the overall institutional st:nlcture of energy research

am implanentation should be addressed.

One opportuni.ty in this area exists in connection with the

current evolution of Yarm:>uk University. '!he university is being bullt

with the laudable goal of relevance to national developnental needs.

But it is questionable whetl'1er that goal can be realized with the

verry traditional disciplinary structure that is anticipated. It

might be well to consider a JID..l1tidisciplinary institute or program at

the university in the area of energy. '!his ~ld provide a mechanism

for bringing together faculty members am students to address energy

problems in an interdisciplinary f~k. As noted earlier, a
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similar institutional arrangement ccW.d also be of great valUe in the

area of water res<J\JZ1Ces. The ~blems of energy and water will con

tinue to be critical to the developnent of Jonian.

If the universities are to fulfill their na.tional responsibilities

in energy am other cnitical areas, they shoulqbe~ gmduates

with education that reaches beyooo narrow technical specialties, am.

whose professional ccmpetence is canplemented by an lD'lderstanding of

majar' na.tional issues.

Agriculture

Agriculture and the food system in general daninates the ecomny

am social system of Joroan, utilizing the largest share of land and

water resCAlI'Ces as well as large quantities of energy. Under nannal

conditions , agriculture provides JOOSt of the food required by the

na.tion, and agricultuI'a1 products make up JOOre than half of all

exports. Increasing the productivity and efficiency of agricultural

resCAlI'Ces, therefore, would directly serve developnent.

Science and technology have contrihlted to increasing crop and

livestock yield during past years, and significant potential exists

far R&D to further increase these yields. This is especially true of

irrigated crops; estimates obtained during the panel's review were

that the yields of sane crops coold be increased by 200-500 percent.

Max:i.Jm.Dn use of land, water, energy (for fertilizers, pesticides,

ne.chi.ne~, etc.), and 1.al:>or resources for crop production deperxls



- 31 -

directly upon technology because of the imnense carp1exity of the

agricul1:uI'a1 systen. 'nle mismanagement of a single factor in the

production systen will result in low yields am waste of all the

other resaJrCe inp.1ts.

Based 00 a conservative estimate, it is projected that food

production cculd be doob1ed, perhaps in the next five years, through

the effective use of science am techoology in agricultural develop

ment. !here is 1:remer¥ials potential for increased food production

in Joroan if resaJI'CeS are effectively managed am utilized. With

this potential in mind , it is recx:mnend.ed that a joint study be made

of the food systen of Jaroan, including nutrition aspects. This

study shoold cover the following aspects of food production.

1. Agricultural Developnent Policy

An overall assessment and plan is needed to determine the

food production priorities of Jordan for the next 5-10 years. This

~ld include an assessment of the laOO, water, energy, am manpower

~es available for crop and livestock production ani other

canpoo.ents of the food system. '!be types of crops and livestock pr0

duction systems that ttnlld best supply the nutritional needs of Joroan

also shoo.ld be detennined in the study.

2. Irrigated Crop Culture Teclmology

TrerneOOa1s potential exists for iJIFoving crop yields fu:m

irrigated crop lands by applying scientific concepts to the management

and use of res~es available to agriculture.
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3. Dry land Crop Cu1ture Techoology

One of the major problems in producing dry land crops far

effective came:'Cial production is the small size of land holdings.

Hc:Mever, the oppartunity exists to iJx:rease dry 1ar¥i crop culture

through the use of improved crop varieties and better 1ar¥i and water

reSOJrCe management.

lJ. Livestock Production Systems

'Ihree major improvements for livestock production include

increased forage production, reduced grazing pressure, and mare pr0

ductive livestock types. All of these i.Jnprovements are possible

through appI'Opl·iate R&D.

5. Nutritional Systems

Available evidence suggests that abwt 20 percent of the

Jordanian PQIA1l.ation suffers fran sane type of ma.1naJrisbnent. Most

of the problem exists with children. Mare sOOuld be known abwt the

prime causes of this malnourisbnent.

Improved nutrition far the people of Jordan is extrEmely

important. It is related to i.ncrea.sed agricultural production, better

food processing and distribltion, reduced food losses, better nutri-

ti.on infarnation, effective disease control, and econanic developnent.

These interdependencies shoold be investigated to determine ways and
'>

means of improving the overall national diet. Better nutrition will

result in a healthier nation and mare productive~.
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To identify the research priorities that will improve the food

system of Joroan, a joint study panel made up of scientists fran Joroan

am the United States should be established. '!he Jordanian scientists

and teclmologists for this study. slx>uld be drawn fl"ClIl. the Ministry of

Agriculture, Jordan UniveI'Sity, yanrntk UniveI'Sity, Joroan Valley

Auti'm'ity, National Resa1rces Auti'm'ity, the food processing industry,

marketing groops in the private sector, am any other interested

organizations in the public am private sectors that would contriblte

to the work of the study panel.

A1t:haIgh the report of the study panel shoulcl be directed to

wcm:i the total food. system, sane of the investigations calld be

coOOucted by subpanels. '!he study slx>uld take into accoont the inter

dependence of the food system with water, energy, land, and nanpower

·resotn"Ces .

Environment

Concern is being expressed aboJ.t rapidly increasing environnental

problems that are directly affecting econanic and social developnent

in Jordan. '!hese problems include water use, 1a.r¥i use and soil erosion,

pesticide use, am pollution in the Gulf of Aqaba.

One of the nain difficulties in dealing wi.th these problems in

Jordan is the lack of any grwp or agency responsible for environ

mental concerns. In addition, environmental problems are usually

canplex, since they degrade 1a.r¥i and water resources and affect public

health in many ways. This makes control of such problems difficult.
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Since environmental problems are ccmplex, they require interdisciplinaIy

efforts for their solution or control. Clearly, appropriate technology

sbJuld be employed to reduce the seriousness of environmental impacts.

Joint Jaroanian-NAS study panels, each concerned with one of the

major envirorrnental problems, are needed to identify reseaI'ch priorities

and to develop pl'OgI'aJnS that can deal effectively with these problems.

Ideally, the studies shoo.ld reccnme:r¥:l stmtegies to deal with both

sbJrt- and long-term env~ta,l problems.

'!he major' envirormental problems are pollution and degradation

of the Gulf of Aqaba, laOO use arxi soil erosion, water pollutioo, and

PeSticide pollution.

1. Pollution am Deg:mdation of the Gulf of Aqaba

POOsphate is being released into the Gulf of Aqaba by the

potash mining am export operation• Nitrogen am phosphoroos levels

are also increasing fran the release of sewage effluent into the

water. Perhaps the lIOSt serioos problem is the release of ballast

fran ships using the bay as a port. In any case, deterioration of.
the gulf, as indicated by the death of acme of the corel ~,

appears to be taking place.

'!he Joroanian panel dealing with this problem shcW.d in-

clude investigators am managers fn::m Joroan University, YanJOJk

University, Aqaba municipality, the appropriate tourism autlx:>rity,

the Royal Jordanian Navy, the potash mining industry, the Royal

Scientific Society, and other OI'ga11izations appropriate to the mission

of this R&D assessment.
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2. land Use am SoU Erosion

Soil erosion is occuring primarUy fran crop am livestock

production. It is degrading the productivity of the agricultural l.aOO

as well as rapidly rendering sane of the reservoirs ineffective. For

example, it is projected that Zerka Reservoir will be fUled with

sediment in about 8 years.

JOI'danian membership on this panel slnlld include inves

tigators fran the Ministry of Agriculture, Jcrdan University, Yanoouk

University, Jaroan Valley AutOOrity, Natural Resources Authority,

am the Urban Planning Unit of Auman, aIOOng others.

3. Water Pollution

Water is being polluted with disease organisms am chemicals,

trtUch affect public health as well as crop am livest~k production.

Among the Joroanians participating in this study panel,

~ shoo.ld be individuals fran the Environmental Unit of the

Ministry of Health, Royal SCientific Society, Jcrdan University,

Yarmook University, Ministry of Agriculture, Jaroan Valley Authority,

t-Tatural ResOUI"Ces Authority, am ADman Municipality.

4. Pesticide Pollution

The use of pesticides for agriculture am public health is

reported to be having an impact on the health of the people of Jordan.

Participation on this panel shoold include investigators fran

the Royal Scientific Society, Ministry of Agriculture, Jcrdan

University, YanInlk University, Jcrdan Valley Authority, Enviramental

Unit of the Ministry of Health, Malaria Control Gr>cup, Food lToces

sing Industry, and private voluntary organizations.
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Science and Technology :in Industry

Jordan's long-term ecorxndc developnent will be highly dependent

on the pace arxl quality of its industrialization efforts, in which

SST may well be the critical element. The panel ooted that, fran

a small base, Jaroan' s industrial sector has been grarrlng consistently

over recent years at an annual rate of over 25 percent. Tecl1oology

needed far the large-scale, rescAJI'Ce-ba.sed industries--for example,

phosphate, potash arxl fertilizers--seens to be supplied fran alroad

by experienced JIllltinational finDs in joint ventures. Technology

employed in the dynamic small- arxl medium-industry private sector'

appears, at this stage, to also be obtained largely fran abroad by

joint venture ar license, with relatively little indigenoos SST

activity, aside fran quality control and teclmical trcA.1ble-smoting

services offered by the RSS and the Universities or by individual

faculty members in a consulting role.

'Ihese technical resources seem consistent with Jordan's

srort-term devel.opnent strategy arxl resources. Over the next 5 or

10 years, ha>lever , it "-UUld be desirable to encoorage the gravth of

indigenoos S&T capabilities for industrial research, both within the

large-scale industries themselves arxl within RSS arxl the universities,

in support of the cost-effectiveness and export marketing of the

light industry sector. '!here is also a need for strengthening

technical support in the developnent of governnent policies aimed at

improving the appI'OpI'iateness of techoology impcrted fran abroad.
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Technical support is also needed in the form.1lation and administration

of s'tandaros far manufactured goods, processes, and iniustrial wastes.

Over the next several years, the contribltion of 5&T to indus

trial developnent is likely to be JOOSt significant indirectly, that is,

through efforts to I"e1i.eve the serious constraints on industrial

expansion that are created by the energy and water resource problems.

Because of the importance of the industrial sector to Jordan's

fu1:tn'e econanic grarth and the leverage that a healthy indigenous

research capability can supply, it is recarmended that a strategy be

developed for expanding 5&T capabilities in support of industrial

activity, and that it be made explicit as a part of the next five

year plan. A useful step in this direction would be a workshop

jointly sponsored by the NPC and the NAS on industrial developnent

strategy for Jordan. The agenda of this workshop should focus on

the role of 5&T in optimizing the coon1:ry's canparative advantages

in technologically canpetent manpower and a dynamic private sector.

To take accoont of the long-term implications for industrial develop

ment strategy of the constraints implicit in rising energy and water

costs and of the opportunities that exist in the area of hl.Bllan

resaJrCes, this workshop shoold l:::ui.ld on the national energy and water

assessments and the findings of the nanpower deveJ.oIment workshop.

Central themes to be addressed by the workshop should include:

• The potential of industrial research, both in the large

scale extractive and processing industries and in the small-scale

manufacturing and services sectors, for increasing prafits and

contriblting to the achievement of national developnent goals.
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• Means far encouraging gl"eater use by the private sector of

the techoological re8Q1IlCes of the science arxl technology carmmity

in the RSS and the universities.

• 9PPcJrtunities presented by regiDnal markets in the Arab

ccuntries, ani oooperation with other Arab coontries in regi.onal

industria) j zation.

• 'nle :role of the S&T ccummity in assuring that acqui.sitioos

of technology fran abroad are appIopriate in light of developnent

strategies.

• The :role of industrials~ in supparting the penetratial

of export markets by Jaroanian products and in protecting the in

terests of consumers of both iDprted and danestic items.



CHAPI'ER V

StM1ARY' CROSS-sEcroRAL REPORI'S

Science and Techrology Manpower for Developnent

A camby's stock of qualified science and techrology manpower is

a basic resource for developnent wi.th :ing;>lications for the effectiveness

at prograns in all sectors. Jordan is a developing country relatively

rich in lunan resources and relatively constrained by natural resources.

The fullest use of its talented am skilled man~ should therefore be

a major developnent objective. A manpower develoIJIEl1t strategy, necessa:

rily long term in its goals and execution, is of central :ing;>ortance.

As a first step towanl the develoIJIEl1t of such a strategy, a man

power develoIJIEl1t w:>rl<shop should be jointly sponsored by the NPC and the

HAS. Central themes of this w:>rl<shop should include:

• Special science and techoology manpcMer problems flCMing from

the emigration of a significant portion of Jordan's human re

sources, especially talented engineers and managers.

• Potentials for engaging the talents of overseas Jordanian

scientists, technologists, and managers in Jordan's tech

nological developnent activities during their overseas

- 39 -
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residence, thus strengthen:ing short- and medillIl-tenn

science am techoology :infrestructure to induce repatria

tion of OveI"Seas manpower.

• The elements of a lang-tenn science and technology manpaoleI'

developnent strategy, closely linked to a vision of Jordan's

future role as one of the leading countries in science am

technology in the Middle East.

• The specific educational and training activities, both in

Jordan and abroad that will be needed to meet the country's

science am technology manpower requirements, including those

at the techni.cal and parapn:>fessicnal. level.

• The special opportunities present in large-scale joint ven

tures with multinational canpanies for utilizing the pre

sence of such canpani.es in Jordan to build i.ncligeInls science

and technology capacity through training, both in their oper

ations and by linking their resources. with the universities

am RSS.

Scientific and Technological Infonnation

A developing country of Joroan' s size,~ with a technologi

cally alert and active-albeit small--eadre of engineers and technolo

gists, should have a very special interest in taking advantage of

repidly expanding ~ldwide systems and facilities for accessing
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non-proprietary sci~e an:! techoology infonnation. At the policy level

this req~s that researd1 projects begin with an energetic seareh of

the world's relevant k:nowledge, to assure that scarce resources are not

wasted in redundant effort. Making such a policy effective will depend,

however, on the avaiJ.ability of adequate professional and technical

capability for obtaining such a.coess, with close links within the cotmtry

to the user organizations.

The panel was not able, in its brief reconnaissance, to gain IIDre

than a brief :impression of existing capabilities and needs in this im

portant area.. It seems likely, for example, that the national standaI'ds

operaticns of the Ministry of Industry and Carnv=rce would benefit fran

rapid, interactive electronic linkage with world science and technology

resources over a wide range of teclmologies This also might be the case

for the Royal Scientific Society, the Natural Resources Authority, an:!

the proposed National Geographic Center, as well as for the lD1i.versities.

Of sPecific interest, in view of Jordan's needs in the natural resource

area, might be a closer worlcing relationship with renote-sensing satel

lite systems.

The possibilities for strengthening the science and technology in

fonnation system range fran the establisl'mmt of Bare kind of national

scientific and technological information center to simply strengthening

the li.brery and the conventional information service activities of the

science and technology institutions. What appears to be needed as a

brief survey of needs and possibilities in the science am technology

information area, probably carried out by an expatriate specialist or

SIB.11 team. The objective should be to identify options that are
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oonsistent wi.th w:>rldwide trends and resources, while strongly focusing

on Joroan' s special requirements and capacities.



SCHEDULE

saturday, July 28

9:30 a.m.

10:30 a.m.

12:00-03:00

Sunday, July 29

9:00 a.m.

12:00 noon

4:00 p.m.

Monday, July 30

10:15 a.m.

12:00 noon

12:00 noon

LATE P.M.

PANEL ON SCIENCE AND TECHNOJ.new

IN JORDANIAN DEVEWFMENT

.American Embassy
Nicholas Ve1iotes, Ambassador

National Planning Council
Hanna Odeh, President

Royal Scientific Society
Albert Butros, Director-Genera1
Fakhruddin Daghestani, Deputy Director-General

Yarmouk University (.Amman Liaison Office)
Adnan Badran, President

University of Jordan
Marwan R. Kamal, Dean, Faculty of Sciences

Jordan Va111ey Authority
Munther J. Haddadin, Senior Vice-President

Chief of Royal Court
H.E. Sharif Abdul Hamid Sharaf

Science Advisor to His Majesty
Abdullah Touqan

Ministry of Agriculture (Pimentel & Okun)
Hassan Gharaybeh, Undersecretary

Ministry of Industries (Krebs & Palmedo)
Hasham Dabbas, Undersecretary

Visit to King Ta1a1 Dim
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Tuesday, July 31

8:30 a.m.

9:00 a.m.

10:00 a.m.

10:00 a.m.

12:30 p.m.

6:00-7:30

Wednesday, August 1

7:00 a.m.

7:40 a.m.

Thursday, August 2

9:00 a.m.

11:15 a.m.

12:00 noon

Friday, August 3
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.Amman Water & sewerage Authority (Okun & Pimentel)
Usama H. Muda11a1, Deputy General Manager

Jordan Electricity Authority (to include energy)
Ali Ensour, Director-General (Pa1medo * Krebs)

Ministry of Education (Kreidler)
Ahmad Al-Aqai1eh, secretary General

Ministry of Health (Okun & Pimentel)
Aram Yaghlian, Director, Planning and Foreign

Relations

Nationa1 Resources Authority (Okun, Pimentel &
Palmedo)

Yousef Nimry, Director-General

American Ambassador's Residence - Reception (Informal)

Leave Amman via RJ 300

Arrive Aqaba
(USAID car and driver met team at airport)

In Aqaba, visit:
Marine Science section (under University of Jordan)
Desalination Plant (under Royal Scientific Society)

Return Aqaba to Amman by USAID car

National Planning Council
Hanna Odeh, President

.American Embassy
Nicholas Ve1iotes, Ambassador

H.R.H. Crown Prince Hassan

No appointments - preparation of report



Saturday, August 4

9:00 a.m.

12:00 noon
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u.s. Agency for International Development for
final informal discussions .

.Amman Urban Regional Planning Group (Okun)
Gha1ib Bagaeen, ~rector



JORDANIAN OFFICIALS INVOLVED IN PANEL DISCUSSIONS

Ahmad Al-Aqaileh, Secretary-General, Ministry of Education
Izzat Azizi, Director, Administration and Services, Yarmouk University

Ad.nan Badran, President, Yarmouk University
Ibrahim Badran, Planning Manager and Director of R&D, Jordan

Electricity Authority
Ghalib Bagaeen, Amman Urban Region Planning Group
Victor Billeh, Acting Dean, Faculty of Sciency and Arts, and

Director, School of Education, Yarmouk University
Albert Butros, Director-General, Royal Scientific Society

Hasham Dabbas, Undersecretary, Ministry of Industries
Fakhruddin Daghestan!, Deputy Director General, Royal Scientific

Society
MohaD:Dmd H. Dajani , Director of Environmental Health, Ministry of

Health
Qma.r Abdullah Dokhgan, President Jordan Valley Authority

Ali Ensour, Director-General, Jordan Electricity Authority
Abed Naqoula Sahhar, Director, Sewage Treatment Plant, Amman

Water and Sewerage Authority
Hassan Gharaybeh, Undersecretary, Ministry of Agriculture

Munther J. Haddadin, Senior Vice-President, Jordan Valley Authority
Muhammad Halawa, Director, President's Office, Yarm:>uk University
Ribhi Hamdan, Transmission and Distribution Manager, Jordan

Electricity Authority
Faraj Al-Hashimi, Ministry of Industries
H.R.H. Crown Prince Hassan Ibn Talal

. Basil Jardaneh, Secretary-General, National Planning Council
Marwan R. Kamal, Dean, Faculty of Sciences, Jordan University
Robert Kemper, Sewerage Advisor, Amman Water &Sewerage Authority
Carl Madin, Water Advisor, Amman Water & Sewerage Authority
Usama H. MJ.dallah, Deputy General Manager, Amman Water and Sewerage

Authority

Waddah Nabusli, Generation Manger, Jordan Electricity Authority
Raif Najem, Director, Engineering Office, Yarmouk University
Fahed Natour, Vice President for Irrigation, Jordan Valley Authority
Bassam Nimry, Director, Department of Public Relations, Ministry of

Agriculture
Yousef Nimry, Director-General, National Resources Authority

Hanna Odeh, President, National Planning Council
~lid Omari, Director, Planning and Development, Yarmouk University
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Jamil Quhaiwi, Director, Research Department, Ministry of Agriculture

sadallah saadallah, .Amman Urban Region Planning Group
Naser sa'don, Project Mmager, Jordan Electricity Authority
BaSBam Saket, Economic Advisor to H.R.H. Crown Prince Hassan
Farid Samarh, RSS Solar Desalination Station, Aqaba
H.E. Sharif Adbul Hamid Sharaf, Chief of the Royal Court
Nabil Sweis, National Planning Council

Abdullah Touqan, Science Advisor to His Majesty King Hussein

M:>hamma.d Wahbeh, Marin Science Station, Aqaba

Aram Yaghlian, Director, Planning and Foreign Relations, Ministry of
Health.

Mustafa A. zahran, National Planning Council

Omar Zuqash, National Planning Council



Ba.ckgroun:l Material

Reviewed by

Panel em Science and Techoology in JoMmUan Deve1opD!!l1t

1. General Report em Joroan's Sci.eooe and Techoology CalfeIelCe, 1978.

2. Joroan Country Paper - prepan!d for United Natials' CalfeIelCe on
Science and Techoology for Deve1opD!!l1t.

3. Jordan - Tmve1 Description nan PANAM Tmve1 Book.

4. Backgrouni Notes - Issued by Depaz'bueirt: of State

5. Joroan - Information nan EUROPA Publications: '!be Middle East S
North Africa. 1978-79.

6. Joroan: Foreign Ecorxmic Trends and 'lheir Implicatials for the
United States, Jtme 1978.

7. The Ecxman:ic Realitites, Joroan, 1976-77 by Bassam J. Asfour.

8. A National Policy-Making Body for Science and Techoo1ogy in Jordan,
nan Jtme 1978 SCience and Public Policy.

9. Survey of Scientific and Techoologica1 Potential for Jordan in 1976 
prepan!d and subnitted by the National Preparatory Camdttee for the
Conference on Science and Technology Policy for Jordan.

10. I.a.ws and Measures Dealing wi.th the EnoouI'agement of SCientific Researeh
and Scientific and Technological Activities in Jordan, prepan!d by same
conference as above.

11. Science am Technology for Deve10pnent - Institutions and Policy For-
Jm.l1.ation, JanuaIY 21, 1977 - by Royal SCientific Society of Jordan.

12. Syncrisis: The Dynamics of Health, 1m Analytic Series on the Inter
actions of Health and Soci.oeoorx:m:ic Developnent - by the u.S. Public
Health Service.

13. USAID/Jordan Progrem Activities

14. Five-Year Plan for the Ec:xman:i.c and Social Deve10pnent of Jordan, 1976 
1980.
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