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INTKOLUCTLION

The Ad_Hoc Expert Lroup Meetiny on the Mid-decade Review On
the Implementation of the vienna Programme of Action on 5Science
and Tecnnology tor Uevelopment was held at the ECLWA Heaaquarters

in saghaad trom 17 to 20 fepruary 1985

The Meeting was organized jointly oy ECWA and the United
Nations Lentre tor Science ana Technology for Development in
connection witn the Llobal Mid-decade Review Of the lmplementa-
tion of the Vienna Programme of Action to be undertaken by the
Unitey MNations Intergovernmental Committee on Science and Tech-
nology tor Levelopment at its seventh session in May/June 1985

The Meeting was opened by the President of the Scientific
Research Council in  1rage HeEe Mrs Najin Khalile who stressed
the 1mportance of the Meetiny for countries in the ELWA reygione
In his welcoming statement the Executive Secretary of ECwWAs Mre
Mohammea Al-Attare outlined the purpose of the regional meeting
in the context of the Operational Plan for the Implementation of
the vienna Programme of Actione The representative of the
United Nations Lentre for Science and Technology for
Developments Mre. AeUe Padangs also made a statement providing
background information on the preparatory work for the convening
ot the regyional review i1n the ECWA regione

The Meeting was attended by Government experts from the
foliowing ECWA members: Bahraine Iraqge Jordans the Palestine
Liberation Organizations the People®s Democratic Republic of
Yemeny Watare Saudi Arabia ana the United Arab Emirates.

Ubservers from the following international and Arab organ-
izations also attended the Meeting: UNESCJ» UNIDUOs Arab Telecomn-
munications yunion (ATU) » Arab Industrial Development
Organization (AIDD)es Arab Feoeration for Engineering Industries
(AFEI)» Arab Institute for Training and Research of Statistics
(AITRS)e Arap Labour Organization (ALU)e Federation of Arab
Engineers (FAE)y Iraqi Federation of Inadustrial and Commerce
Chambers (IFICC)es Federation of Arap Scientific Research Council
(FASRC)s ALELSO Institute of the Arap Research and Studiessy and
the Arab Fedueration for Food Industries (AFFl ).

The Meeting wished to express its appreciation to ELWA and
the United Nations Centre for Science and Technology for Devel-
opment for having convenad the meetings. It also expressed 1ts
appreciation to ECWA for the preparatory work it has undertaken
for he review ande 1n particuldars for the assistance it has
extendea to ECWA mempers in the preparation of their country
papers as an input for the reviews
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The Meeting also wished to express its appreciation to the
Government of Iraq for the facilities it has accorded the par-—
ticipants in atcending the reyional reviews

At the commencement of its worke the Meeting elected the
following participants as its officerss:

Chairman : Profe Suham H.F. Al-Madfai (Iraq)
Vice Chairman : Mr. Nasser Al-Manssory (Qatar)
Rapporteur : Mr. Sami Nsour (Jordaan)

in the conuguct ot 1ts reviews the Meeting availed itself of
the valuable information contained in the country papers before
it which was supplementead by data and information provided by
its participantse. The paragraphs that follow refilect the
results of the reviews
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Ile GENERAL BACKGROUND

The United Nations contribution to the development of sci-
ence and technology in the tCwA region dates from 1963y when the
United Nations “Conference on the Application of Science andg
Technology tor the Benefit of the Less Developeda Areas™ (UNCAST)
Wds neld 1n Genevae This conference established the MAavisory
Committee on the Application of Science and Technology to Devel-
opment®™ (ACAST). The committee 1laid down guidelines tor two
important aspects of science and technolgoy for development.
The first was concerned with the basic structure of science and
technologysy with policiess, institutions and the development of
skilled personnele The second dealt with methods of technology
transfer from developed to third world countriese

In 1971 this led to the preparation of the "worla Plan of
Action for the Application of Science and technolgoy to Develop-

ment", This Plan of Action was in essence the Committee*s con-
tribution to the Proyramme of Action for the "Second United
Nations Development Decade". It emphasized specitically the

development of science and technology capacities and insti-
tutionse. 1In th2 words of the Plan of Action itself: vy country

without _an_indigenous scientific and technological caénggzzﬁig

Arab countries were represented on the Advisory Committee
until it was dissolveg in 1980. What is interestings however,

is that two "Regional Plans ot Action for the Application of
Science ang Technology™ were drawn up by the United wations
Organizationse Jne for the €CA region and the other for the
ECWA  regione. Both were concerned with the Arab region 1n tine

With the world Plan of ACtione Between them these two Plans
covered all the Arav countries. The plan entitleuy "The Reqgional
Plan for the Application of Science and Technology to Develop~-
ment in  the Migdle £ast® was brepared by the Unitea iNations
Economic and Social Uftice in veirrut (JNESUB) which was later
succeeded by tlwA.

Paratlel efforts to those of the United Nations system were
alsy made by the specialiczed departments in the Arabp teaque sec-
retariate. Oftens as snall be seen, these efforts resulted in a
joint  programme. The (ultural Uepartment in the Arab League
pursued ats ,oal 5t assisting Arab countries to develop science
policies; n dutldiny resedrch facilities andg organizing scien-
tific reseurch; in tormulating scientitic research Droyramiss
and scientitic studies; in applying appropriate methods of tech-

nolouqay transfer and adantaticns  in developing scientific
personnels  in strengjthoning scientific Co-op2ratiovn;  and in
strengtnening relations petween science ana SOCi1etyv. ine

Pepartment or janizey a large number of scientific conterences in
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the reyione most of them convened ulder 1tSs Own auUsPICEeS e
Through 1ts continuous efforts the Department manayea to create
an dtmosphere conducive to making the necessary changes required
in the scientific policy in the Arab countries.

In 1971y the Arab Leayue established the tducationals Cul-
tural  anad  Scientitic Ur janization {ALcCS50)e  This Irganization
has the following principal opbjective: (a) to assist in the for-
mation of an Arab educational systems and cultural and scientyf-
ic organizations; (b) to explore new areas of Arab co-operation
in tne fields of educatiouny culture and science; (c) to gevelop
exchange of information in the field of educations culture and
sciences; and {du) to apply the Arabic language in the field of
scienc2se ALECSD has male some significant contribution to fur-
thering the development of science andg technology in the region,.
It conducted the feasibility study for creating an Arab Fundg for
scientific researchsy and for estaplisning a special funa for
financing research anag technical assistance projectse(1l) It was
instrumental in convening the "Conference of Arab Ministers
Responsible for Scientific Research and Needs of National
Research (Council in the Arab States®, in gaghaad 1n 1974,

The First C(ASTARAB Meeting (The Conference of Arab Minis-
ters Responsible for the application of Science and Technology
to Development) was heluy in Rabat, Moroccos in Auygust 1976. The
Lonference was organizZzed by UNESCUs ALECSOU and ECWAe The main
working document was prepared oy the first two organizationse.
It contained a comprehensive review of the status of application
of science and technology in the Arab regions The recommen-—
dations of CASTAKAB I f2i11 into three main groupss (a) Science
and TJechnoloygyy Policies; (b) Regional Co-operation; andy (c)
Follow up actione Four of the recommendations of the Conference
covered subjects related to item (a) 3bovee. They deal w~ith
instrumentsy personnely allocation of science and technology as
percentage of GNPy the transfer and appraisal of technology; and
higher education and other services. It also recommended a Tong
run  futuristic study of the state of science and technology in
the Arab worla for the year 200U.

(1) See OJe¢Ae Ei-Kholye "The 1976 CASTARAB Rabat Meeting:
A Review in Technoloygy Transfer and Change in the arab World, a
Seminar of the United Vations Economit Zommission for western
Asia 1977. €de DY AeBe Zahlan (Peryamon Pressy 1978)y PDe
1"9'1&)2'
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Regyardiny regional co-operations the (onference idgentified
five aress of co-operation anu as recommendations in each case
were accompanied by Jetailed proyrammes of actione The areas
recommended were:

Le Water Resources and wWater Management;
¢» Ecoloyy of arid and Semi-Arid Lands;
3» Geologyical and Geouphysical Studies;

4e Marine ctnvironment ana Uevelopment of Coastal
Areas; anug

5« Non-conventionat Sources of Energy.

Jnuer the tollow-up dactions (ASTARAB I set up a permanent
ministerial folluw-up Committees UNESCO and ALECSU were called
upon to provide a technical secretariat for this Commnittees The
Committee was Qgiven the responsibility to prepare for CASTARASB
I[ly and to prepare a feasivility Study for the establishment of
an  Arab Funa for Scientific and Technological Researche For a
number of rzasonsy the recommendations were unfortunately not
Carried out with the entnusiasm expectede The forthcoming Con-
ference of CASTARAB II will attempt to assess the implementation
of these recommendationse Though the feasibility study for
establishing the Arab Fund for Scientific and Technological
Research was carried outy the decision on implementation is left
for CASTARAB I1.

But long before thise the effect of the joint efforts just
mentioned and the combined activities tnat were carried out in
the region on the one handy and the increasing realization of
the need ftor co-operation in the process of development on the
others have 1nduced the Arab countries to establish a number of
specialized organizations within the Arab League. This includea
the Inuaustrial Development 0Organizationy the Arab Labour Organ-
izationsy the C(louncil of Economic Unity among Arab >tatess the
Federation of Arab Scientific Research Councils the Union ot
Arab Scientific Communitiesy etcCe

As the farvour continuedy assistance ana directives were
being sought from every direction to help 1n the application of
science and technology for development. The Arab countries
actively participated in the Second Unitey Nations Conference on
Science ana Technology tor Uevelopment (UNCSTD) held in Vienna
in 1979, This Conference was particularly relevant for tne Araop
countriesy since it was concerned with evaluating new national
and ainternational relations that would accel erate development
through the application of science and technology. It was aimed
at mobitizing world resources to bring about more effective
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relations amony nationse [ts mains objzctives were igentifiea
as follows:

{3) To agopt concrete decisions on ways and means of apply-
ing science and technology in establishing a New International
Economic Jrder;

{b) To strengthen the technological capacity of developiig
countries;

{c) To adopt means for the utilization of science and tech-
nology potential in the solution of problems regarding glopal
national and regional development;

(o) TYo provide instruments to develdoping countries in the
utilization of science and technology for solving socio-economic
problemss

ECWA played the pivotal role for preparing the region®s
contribution to tne Vienna Conference in the following ways:

(a) It provided advisory services td the member States in
preparing their national papers for UNCSTO;

(D) it organized the First Preparatory Regional Meetiny for
UNCSTD in December 1977+ and working papers on the five subject
areas mentioned below were discusseds;

(c) It prepared the ECWA Region's Rz2port to UNCSTUe (Tnis
report was reviewed at the Thira ACAST Meeting an May 1978); anu

{d) It orgsnized the Second Preaparatory Regional Meetiny
for UNCSTD in July 1978.

The fave subject areas which were selected for specitic
recommendations for joint development and assistance were food
and agracul ture; transport and communicat 10NS; natural
resuurces; industrialization; and human settlement. Datailed
studies were carried out for eache and they were presented to
the (onference. Specitic resolutiaons were also pdssea for
action at the internitionaly national and reqional levels.

The Vienna Projraame of Action was formulatea on the $asis
of the studiess recommendations and resolutions made 1n Flaa and
various reylions Of the worlde The prz2naration for the confer-
ence credted an opportunity tor countries and regions to assess
their situation regurding sciencey, technoloyy ant developmant.
The Pro,ramme of Action tnarefore reflected governments'! concen—
5us on  the best 0possivle course of action by developed dandy
develouping COJUNLT 125y as welil as by i1nternational  ang
non-qovernmental orjanizZationse for utilizing scirence and tech-
noloqgy for az2velopment. 1t also conforms ~1th the oD jaectives ot
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the New International Economic Jrdere The vienna Progyramme of
Action forms an inteqgral part ot the Intarnational vevelopment
Strategy for the Third United Nations Jevelopment Necades( 2)

The proyramme was yasigned tou tocus on three major 0bjec-
tives o©on which 1ts recommandations wer2 to be based: (i) the
strengthening of the scientitic and technological capacities of
developiny countries; (1i) the restructuring uf the existiny
pattern of international scientific and technological relations;
ands (111) the strengtheniny of the role of the United Nations
System in the field ot science and technologys includinyg the
provision of i1ncreased financial resources.

The Vienna Progranmne of Action recommended that an (pera-
tional Plan be formulatea for the implementation of the recomn-
endations made at the Vienna Conference. To implemant tne
recommendastions of the Vvianns Programme of Action in a coherent
mannery the Intergjovernmental Committee of Science and Technolo-
gy for uUevelopment decided 1in 1980 that the Operational Plan
should pe composeu of the following eight major programme areds:

le Scientific and technological policies ana plans for
development;

¢e Lreation and strengthnening of scientitic and tecnhnolog-
ical i1nfrastructure;

3. Choicey acguisition and transfer fo technology;

4e¢ Development of human resources tor science and technolo-
gy

5« Financing ot scirence and technoloyy for develodemnt,
be Scientific and technologyical information;

1« 5Strengthening of research and development 1n and for
developin, countries and their linkajge to production systemsy

e Strengtheniny of co-ouperdation in the field of science
and technoloyy among develonin; countriesy and between develod-
ing and develouped countrieSa

Tne Jdperational Plan was approverd i1n 1981 by the Interqgov-

eprnmental Lommittes Aas A tramewourk for further action to be
decided Dy the Lommittecs

L 2) See  Lenaral assemnly resoluticn 347218 ot 19 Tecermunr




E/ECHA/XIT /S /7au.6
Paye B

Alth a  viesd tou assessing progress in its implementation,
the Uperational Plan envisaged @ global Mid-decade Review tn he
undertaken by the Intergovernmental Committeey g plan suhse-—
quently retlected in tne 19%4-1989 Uniteag hations Megium-Teram
Plan and approuved by the General assemblye. The “id-decade
Reviews which will now e conaucted by the Intergovernmental
Committee on Science and Technology at its seventh session in
MaysJdune this year at the UeMes Headyuarters in wew York, will be
based largely on reqgional inputses For exampley it will include
regional reviews of th2 type now organizea jointly by ELWA and
the United Nations Zentre for Science and Technology for Devel-
Oopmentes

The preparatory work for the Keview report was carried out
in four stagese.

In__the _first stdges o comprehensive guestionnaire was

developed which was structured around the el ght programme areas
referred to earlier.

In__the__segcond__stay2y o team of three experts was formed,
one was a3 United Nations staft and two were from the regione
The countries of the tCWA reqion were divided into taree groups.
Each four countries wWere assigned to one tz2am member. They vis-
ited the countries concerned over two months and met a large
number of otfici1als 1n the concerned jovernment departments.
Therefore the information for the Reviaw was compiled on the
basis of the questiocnnaire and direct interviewss

in__the__third__stages a preliminary review report was pre-
pared for each ECWNA member*es These reports were sent to tae
countries prior to the meetiny (mentionad in stage four below)
for their consideration and commentse The members were asked to
sena alt their suggestions and comments on the report witn their
representative to the Mid-decade Review Meeting in E(LWA Head-

quarters 1n Baghdad bYetween 17 ana 21 February 1985

In_the_final stayes the regional report was prepared on the
basis of the praliminary reports ana discussions and inputs from
the country representatives during the Mid-decade Review meetiny

referred to abovees

In the followinyy the Mid-decade Review in the tCaA region
is conducted on th2 basis of the objectives set out in the vien-
na Proyramme of Actiony and 1n line with the eight ma jor nDro-
gramme areads referred to dbovee




o

E/ECHA/KTL/5/AdUeb
Paje 9

Iile DISCUSSING CF THE £16AT PROGRAMME AREAS OF THE
DPERATIUYAL PLAN OF THE VIENNA PRUGKAMME
OF ACTIUN Jw SCIENCE AND TEIZHNOLOGY
FUR DEVeLUPMENT

As OCroyramme_Areg_1l: Scientific _and_technological policies

1o Every &CwA member now has development objectives and to
attain these oObDjectives a varicty of measures have been
utilized. Science and technology policies and plans could be
very etfective tools if well formulated and integrated into
development effortss. Scienti1fic policies should be directed to
the advancement of scientitic knowledye and to the aevelopment
ot technical education and basic research required to support
the development processe Technological policiess on the other
hanay are concerned more with the application of production pro-
cesses and technijues in econonic activitieses They contribute
to production and capability buildinge Howevers in order to
develop indi1genous technological capabilities and attain
self-refiance science and technology must be considered in an
interrelated mannere.

2e In the region 1976/77y as table 1 showse nine out of thir-
teen countries haa national development planse Column four in
the tabie shows tnat there were only seven national institutions
which were concerned with science and technology policys Only
one countrys ctgypte had established a science and technology
policys and four countries were "envisaging"” estaplishing onees

3. Table 2 shows guite a adifferent pictures With the excepta-
tion of Qatar and the Palestine Liberation Organizationy every
ECWA country now has national development planse Although the
plans udgiftfer in their comprehensiveness and orientations they
are nevertheless finked to central implementation or
co-orgination podiese. Moreovers there are now national science
and technology policy-makaing dodies in eleven ECWA members show-
ing a marked improvement over 1976-1977e.

Ge The institutions responsible for science and technology
poticy-making in the ECWA region tend to varye In some coun-—
tries it 1s tne Ministry of Planningy in others it is the Minis-
try of Higher Education and Scientific Research Councils or
LCentrese. The ltatter are usually autonomous bodies often with a
president who has the rank of minist2re and who is linked
directly to the Cabinetes

5 These «councils and centres have independent budyets from
the government ana their ra2sponsipility includes the formulation
ot science ana technology poulicy; co-ourdination and management
of scientific research; promotion of research; and advising gov-
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ernment on technoloyy policy (see tuable 3). In most of the cas—-
es they are also responsible for the follow-up 1n the
application ot science and technoloygy to development in the pro-
duction sectorss dnd provide advance technology servicese Table
4 shuws the sectoral scientific research activities which are
the concern of the science and technoloyy policy-making bodias
in a number of ZCWA countries. In many cases they also have a
mandate to follow up on uevelopment i1n new fields and frontiers
of science and technology (Bege spaces nuclear energys environ-
ments genetic engineering)e. They are also responsivle for
Creating favourable conditions for res2arch andg development
activities at the national level for integrating research and
development activities with productions and for tollowing up on
1ssues related to transfer, acquisition and adaptation of tech-
nologys

5o Uften the councilsys or the Centresy oOperate in co-operation
with relevant national committees formed for siecific purpos=as
(eeye National Committee for Fransfer of Tachnologyje

Te Without any exception the objective of linking national
scientitic ana technological plans anda aevetopment strategies is
well defined in the functions and responsibilities of the cen-
tralizea policy-naking opodgies. The autonomous research organ-
tzationsy such as the Koyal Scientific Soctety in Jordans the
Kuwait Institute for Scientific Researchy and the research units
attached to the Ministries and universities glso state this
among their objectivese The i1ndicationsy however, are that more
effort i1n this respect is needede Thi15 is true altnough at pre-
sent more applied research is being undertakens 3and there is
better research co-ordination Letween resaarch institutions and
the production sectorses

Be Based on available information there Appear to be compre-
hensive technology plans in Eqgypt and to some extent in Jordan,.
In many other cCwA countries there are tachnology plans at sec-
toral levels,

8{1) In Egypt tne Academy of Scientific Research and Tech-
nology is responsible for preparing the science and technology
plan. The plan is implemented in parallel with tne country*s
development plan. The Academy has a budget and 3 proyramme ot
actions The main emdhasis of the plan 1s on linking research to
industry and otner produttion sactorse It emphasizes tne role
of intermediate bodies such as the Engineering and Industrial
Design Development Lentre anc  tha Invention and Innuvation

Development Services It also stresses aduptive resSceH4rche

B{11}) in Jordan the Science and Tecnnolougy urpartinent in
the Ministry of Planning draws detailey plans regyarding priori-
ties and reguirements an the field of science and technoln jy.
It 2is0 recummands orjantzational measures to tnploement them,

B
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These are all ancluded in the 1981-1985 National Jevelopment
P]an.

8(111) In Iragy the 1mplementation >f the tirst five-year
plan of the scientific Research Council 1s about to ende The
pian includea 357 research projects. Each resecarch project
included assessment ot the folluwing: (2) the human and matori-
al resources needes for mplementation; (b) the ayencies
involveu; {c) the type of technical training needed; (d) the
agencies which woulu benefit from tham; and (e) the plan of
action for implementationas Irag has also developed a comprehen-
Sive scientitic Strateqgy to gquide the five year planss The
Oobjectives of the strateyy included upyrading scientific
research 1n the productive sectorsy adapting products to pre-
vairling conditions; developing intrastructure; and strengthening
links between basic research in universities and applied
research in the Scientitic Research Council and research units
in the Ministriese

8(iv) In Syria the State Planning Commi ssion together with
the Scientific Studies and Research centrey and the Supreme
Council? of Science draw uUp the technoloyy policy at various Sec-
toral leveise. Tnere 1s a olan to establish a national science
ana  technologyy body as well as sectoral science and technologqy
pians implicit i1n tne national development plana.

8(v) The >saudi Arabian National Zentre for Science and
Technology (35ANCST) is responsible for drawing up ang integrat-
ing science and technology ptlans with the overall development
plan. The science and technoloygy pilan howsever 1s focused on the
following sectors: natural resourcesy mariney healthy environ-
ments 0LAsiC sciencey housing, ener Jys outerspacey education and
telecommunication.

8(vit) The available information indicates that Bahrain,
Kuwaits Umany nDatary and United Arab Emirates have a national
and regaonally co-ordinated science policys as well as a central
dyency to monitor ite. There arey howevers no such tndications
regarding the existence of plans fur science and technoloqy tor
development 1n these countriese There are growing s1qgns that
the untversities ss well as some new research centres {(for exam-
ples the Industrial vevelopment Technical lLentre in watar and
the ganrain lentre for Studies and Researcn)y are participating
In  the formulation ot science and technoloygy policiese. This is
noticeanle in  Qatdry in the Jnited Arap tMmiratesy Kuwaits and
Bahrain. Saudi Arabia has o well conceived technology policye.

Ve In the Peuple's Democratic <epublic of Yemens preparations
are currently  underway to set Uy an iadedendent national tecn-
noloqgy policy-making Lnaye Currently tne tormulation of pol1-
Cies  for  scaience  and technoloyy 1s the responsivility of the
inistry Of Planninge  There ure 2150 sectoral plons tor science
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and  technoloyy namely in ajricultures 1NIUStrys nNealtne edguca-
tiony  environments housinge telecommunications and the pasic
sSciencese The same analysis applies more or less in the Yemen

Arab Republice

10. The Economic uepartment ot the Palestine Liveration Orqgan-—
tzation 1s the body responsible for tormul ating the science ana
technolugy policy for the orqganizatione This policy usually
Covers various sacturse The organization 1s also considerinyg
setting up a separate national science and technoloyy policy
making uodys

l1. The «Xuwait Institute for sScientific Resecarch d4Ccts as the
national science anu technology policy-making body in Kuwaite
There are also science ana tecnnology programmes for specific
SeCLOrs 1N KUuwalte

12 Senerallys a limited provision is made in the science and
technology policies in the tCwA members regarding combining
efforts with developing countries outsidge the raglion in the
fieid of science and technoloyy for developments

13« There has been noticeable progress rz2qgarding scientific and
tecnnological publicationse Howevers science and technology
statistics are noty generally speakings 2asily accessibles In
many instances what is available is usually outdated.

l4e The content and the comprehznsiveness of existing technolo-
gy policies and the institutional links >etween them and other
development agencies tend to varye The variation is partly
expltained by differences in the economic and social Ssystemsy
natural resources endowm2ntss and opjective of the development
planse. It is also caused by the degree ot experience in the
formulation of alans.




*p,3u0]

{12uno)
cyeN syeN 0861-92¢61 juswdoaaag uewq
yo1easay Dd1jI13ualds buluueyg
syeN 404§ (13UNO] [PUOCITIEN XN 30 A1istuly uoueqal
pajoeus
30U sAjuc
abea3s 3jeuc
Udaeasay J1j13Ua123¢ ut ng/eLel
*VY°*N 4103 3INITISUT Jremny -91-6161 parog futuueyy Jremny
A32130¢ {1ounoj
(pabesi1Aul) a1 413ud10¢5 jehoy 0u61-9261 bDuituueid jeuorjen uepior
yo1easay DI j13Ud10¢
(pabesi1aug) 1034 uollepunoy 0861-92¢1 pieog Fuluueyy beay
Abojouyoa}
pue yd>iIePasay butuued
$3S1X3 31413Ud 106 jo Auapedy 0861-926T1 40 Aaastury 3d4Ab63
*V°N (pauue)g) i Ad N (pauue | d) uteuyeq
Aot 104
Abotouyda}j pue uo13n3yysu] Abojouyoay SuUOIaIN3IIISU]
32U3 11§ jeuocTlepn pue 8D5uU31DS [PUOLIIEN ue|d |Puollex Duruue|gd (rUOTIjEN A13auno9

L1-9161 ucibay vMl3 eyl ul
suor3n3tysuy Adrjog ABo|ouyda)l pupP adUa125 pur ueld 3juawdo j2AaQ

1 21q€]

¢t 2bey
9°pOV/6/11x/vMI3/3




Vel *YeN
.4.2 .4.7@
pauue jd

suorjnjrasut

MBN $223UB12¢

(pabesiaul) 40 t12uncy awaadng

(pabes1Aaul) {pauue i d)
.(.Z .<.7.“
a4n3gng
pue uotrjednp)
VN 104 graunc) saybap
.<.z .<,Z
A3t 04
Aboouyda} pue uoraniiisuy Abojcuuynsy
3JUd 1125 (BPUOI3EN pue 33Uld1D§ |PLOTIEN

786T1-LL6T

'4 .7._

0861-9L61

pPastasal
uejd jeutbt .o
0s61-9L61

VN

*HeN

8L6T-%LET

uejd PuoileN

(P,3u0l) 1 2)1Q€}

uowtgzrziuebiuap

Autuue g (P41Ua)
{ravno’
butuur | [PUCTIPY

ffutuuetd
jJo Aaastury

uotaeziurbun
Futuueld |P43UD)

*Y*N

'm.z

futuue g
30 Auastruty

SUOTINITISU]
bulruur|d [PUOTIPN

JUEAGISS 20N s euep
J1AE1PAP JON 1 eyen

Jrjandaw
aPly ualta )

sajzrituy
ey goa3rTun

P11AS
ergr iy 1pnec
iexem
uotrleziuehan

uo1lIeIaal

autjsaled

uawaA jJo drvianday
J11e 130LD( S,a1d0a8d

41 abed
GepPw/¢/11x/wvv22/3

1 4 2 e




*p,3u0)

t13unog

S3S1X3 syep $86T1-1861 juawdo anag

Ul1easay J1313Ua12¢ buruueg

$3S1x3 4034 |1JuRO] PuoctaEN ) sy ep 30 Aaasrury
U21easay J1413ua1d¢

S35 1Ix3 403 @3INn31aSuUl Itemny $861-0861 pieoqg hurtuue|g

Buruuegg

$3s1x3 butuur g jo Aa3srury S861-1861 30 Au3srury
112UNo1Y

s3s1x3 Ud1easay JY¥313ua138 86 T-0861 pieog fiutuue)g
Aboouyda}

pue yd>ieasay Buruue g

$3S¥IX3 21413ud 105 jo Auapedy $861-186T 30 Aagsrury

yraerasay Aa3ysngug

pue sarpnig pue juawdojaasg

*3°g 103 213U8) uleuyegq $861-0861 40 Asasvury

Ad71 )04

SUO1INII3Su]

Abojouyaa; pue voiInlysul Abojouysa)
buruue g jeuorjey

32uUa13S |euOljey pue a3ua 13§ |euotien

l:ll:.lt.;l.l:!.l’l.l.l'l.l.l.‘.l'll.'l"lIll||~|||||'||.l.l..l.l'_.l.l.l|.l.l||v'| -

»861-6261 volbay vMI3 ay3y ul
suotriInjijsuy Adrjo4 ABojouyda)] pue 3JU213S puP ue|d Juswdo aaag

2 ajqe ]

$1 @bey
9°pOV/S/ 11X/ VvMI3/3

ueuwn

uoueqay

atemny

uepusor

beay

3dAb3

uteiyeg




.w.o

.w.o

$S3S1X3

S3S1Xx3

uotzeziuefun
tutuur |4 (eJ13Ua)

.u.g

2 4IUIY YD UPasay

pue SAIPNIS 3T J13UDIDG
Abojouy2a} pue
8JUd 1D 40§ IAJUI)
teuctilep etgriy 1pnes

al13ua”
JuUBwdo | D ARG

ted>ruynay
(eraisnoul

24NN PUP VOT3FINPT
404 jt1a3uno] aaybaH

L861-2861

SE61-1861

CE6T-1861

SE6T-1861

*3+q

*3°C

Cu6T1-1861

uoteziuebuag
Putuuejd [FPa3La]

Rurtuue | g4
40 A1rsTury

UOTSS tIIWO Y

Autuue |4 a3leasg

uorjzezrueb g
Surtuue g [rIIUR)

*3*0

*3°a

Furuue 4
40 AsIstuly

2|QE | IPAR JON :eVeN
IS IX3 30U S307 :eJe()

21 anday
grly uUawap
sajpPiatwy

qeay pajziun

PIAAG

P1QPAY TpNEecs

Jezen

uotrleziuebhun
uotieusaaql
aurjsajed

uswax 40 dvianday
J130420LAQ S,a)1doad

Ad1 04
Atbojouudsa) pue
EUGT O

AOUB 109

uotlanaizsuy Abojouyne]
puv 33U81IDS |PLOLIEN

(P,3uc)) 7 aqey

SuUO13IN313ISU]
butuue |4 jeuctlPy

91 afed
g*Lov/6/11x/vmD3/3




*a 1903 ay3l

Ul paucl1lusw 300 SJaquwaw yMI3 Byl 1034 3 |ge| IPAER I0U SEM UOTI3PWJIOJUT d3ep-o03-dn :330N

Jremny;
y21easay D1}j1lud1d8,
S2A QN 403 ainlisul.,

]

SIA SO A

ON
erahg]

$313U87 UydDIeasay.:

3 S811pN3g 21j13ud 105,

Abojouyaa} pue!
20uUalag 103} d13Ud];
leuciaien elaeay 1pneg,

SoA ON SaA ON ON

Sa, S9A S3aA ON

»
L}
*
»
[ ]
[ ]
]
[}
[]
L
»
’
3
»
]
1
]
a2
*
»
[ ]
L ]
¥
4 1e3zer 4213U29,
y1P21uyoaj] juauwdogaaag,
Sai SsSB4 .
»
»
| ]
»
[
’
[ ]
]
L]
L]
]
L]
»
L 3
»
L]
1 2
L
»
L]
1]
(]
3
[]
*

SO A feETIISNPUT ]
[

uepasor 443181208
31413ud 105 (PAOY,
.

uepuaor ¢3juawlaedag,
Abojouyale} 3 @23ua12¢,

SoA S A oN ON ON

ON S A SaA SOA

beay ¢j12UnOY;

S QA SaA SDA SO S9A UJd4P3sSayY DJ1J13Ud1DG )
.

3dAfF3 eAboouyday,

pue ydieoasay,
2T413U213S jO Awapedy,

’
[
.
(4
L}
]
[ ]
*
L]
1
s
]
L]
: ]
’
*
*
s
]
L]
1]
.
]
L]
2
»
»
[ 3
CN : ON
.
»
]
L 3
L}
*
’
»
L
»
L}
3
L
]
L]
»
[
L]
*
L]
L
L]
L]
»
L
*

' sad1ases tauauwdoaaan 2i3uawdoraenaaa 7. 2auawdojaaaqgihuruue|d:
TLOTIIPI [NSUOY 71 UDJIE3sSay 40, UDIEISIY JO,7 UdI1easay 40, wioy.,
' AS IADY Uo13NDIaxly UO130W0 14 ,UOT3PUIPDIOC-0T), -WNIN3K.

(v86T) uoibay vMI3 8yl Ul SUOCIINITISU]
Aboouyad}] pue 3dUdID§ BWOS JO SUCTIDUNG PUE SA|OY

11 abegd ﬂlwlmml
oLy /6/11X/v1r13/3 - |lael




. H : . H : : . H . .
. : . ' H H . : . H EIE
H . H H . H . . . ' 40 d11gnday!
. : : H : ' : fuiuue 14 : : J>13es30uwag;
. X 4 X H X : X H X : X H j0 Amnstuiw, X : b : s,9doagyg;
H : . : . . . . : : .
H X : X . X v *3°0 X ' X 1 paeog usuwdopaaaq, X ' ey eN : vewq !
. H . . . : : H : . H
. : . H H ' : aJ3uen,; H : '
. X : X H X H X H X : X WUD 1P asay D1 J13UaIdS, syep ' X . uouega!
. H : : H : . H : . .
. : H : . H H yd>ieasay, ' . .
H . . : H . . 31 313U812% 104, ' H :
+ "V°N . X . X H X H X ' X . 8INI1ISUT temny; X H cyeN ' J1emMny !
H H . : H 4 H : : : H
H : H : H H . buiuve 4. : H H
: X H X . X . X : X : X . J0 Ai3siuig, X H X H uepuior;
H : H H H ' : . . H 4
H X : X . X : X : X : X . 2a33wwo) ybip] X H X : beusg:
. H . : : . H H H 4 .
. ! . H : H ' uys>Jeasay Ot 41, H H :
H : H . . ’ 1-3uUa13§ 3 uol13iednp3, H . .
: X 4 X H X . X H X H X « 49ybIH jJo Aa3sStuih, X : X H 1dAB3]
H H . H . H H H : : .
+ VSN b's . X : X : X H X . jauiqge; X H *3°@0 . uteayeg,
. : H : . J93ep; . : ¢ @9d33tuwwo?]; .
Yo Iedsay. . . : buipnjouilydaseasay, ’ . Advyi04d, ’
+ lPIUBW] YdDIPasS3aYy,ydILaAsSaYyIydaeasay, yo1easady, S85Ud 112G, : : ajua1ods,; 4
s-UOITAU3  e123ISNPUl, ADaau3z, (edipaw,iesnandtuby) LEINIEN YD IEDBSDY DT j13Ual IS ) Apog;: 1€1133STUT R :
——————————————— ——————— e ————————— ——————— ~—==4 burjeurpiro-09 s0jibutuue)gd! 1o aduarag! :
4 {2)udseasay 21 513U 108 fea103298¢% sApog (e103D8S-13 | NW. 82U 105! ¢ Asastury! A13unoq :
»861-0861 L0163y vMI3 2ya ul Abojouyday pue 3duaras ul saipon buiyew-Ad1p04
$-31a€]1
a1 abeyq

9°ppv/q/11x/wvM23/3




BIQP | 1EAE JON :*VY°*N ¢JUPAB D1 JON :°Yy°"N $3ISIX3 3JOU S80Q :z*3J*Q ¢3SIX3 =y

-

*asay PapnN]dul JOU 4P YDIYM UOTINIIISUL ydP3d Ul SITITA1IDe UdIeasdadt dtyrdads Iauyjo ase alayls

ioCVeN x x X X ' x uorjezrvebuci ' veN L 211qnday!
: . . : : ' + buruueyq pesaued] : : aesy uswaL;
. [ ] . L] L] . ] L] [ * L]
[ ] L] » » [ ] . » [ ] . L] [
H H H H . H . . : H sejesiwy]
. L S x 3 X 8 x X . S jsurlgel;  x . x 3 qeuyv pajtun.
. 1] . L] . L] . . * . L]
id . . [ . 3 . . . ’ »
. : . : : : . uotsstwwcs, H H H
. x 3 x . x x X . x . buruue 14 @335, X : x erihs!
. ’ 1] L] . L[] L] 1] 1] 1] .
L] L] - » * . » L] . . L]
H H : : . H : Abojouyday H : :
H : H . . H . 3 23uatas, : . .
H . . H . . +40) 2143U3] |euUOlIeN, : : :
H X H X H X H X H X . X H ergesy 1pneg, X : X . ergedy Ipneg;
. : . : . M . . . H .
’ . . H H . H 2101, H H .
. X . X . X H X H X . X . 3 DIV 440 S.dVuv, X H *VeN H ae3eqn,
. . . . ] . . . » . [
L . . 1] L . L] . . L] L]
H H : H H . : 2an3n3, H : vorjeztruebug!
. H H H H ' . 7 uotriednp3} : : uot3piaqry’
¢ CUN . *u°N . YN 2 X . X H X . 103 13uno] aaybik, X : X . autllsaed,

»
e e e e e e e e e e e o e e e e e ———————
: : . . M SR LI . . v @933 wwwory .
tynseosay! : H . buipnioutiyoseasay’ . H A3y 04, H
s+ 1ejudw! ydieasSay.udIeasSdIYylydaeasay! Ud1ePa2S3 ! SaOUdTIC) . H asjua1og, H
s=uostAujetalIsnoull Abiau3z) (edipan.iesni (nd1 by [eanljeNiydseasay D1 JT3UAT IS} ApOog, €1 133ISTUT . 4
|||||||| e m== ), PUT3PUIP10-0] JG)iButUUE4! J0 BOUD 1D .
. (2)uydseasay 31 413U 1% (e 103128¢ ‘Apog |PJ103I38S-13|NW, 23U 1IS§) 40 AJISTIUTL | Aijunog .

(p,3u0l) 4 ayqey

61 abey
9*PPY/G/11x/vyM33/3




/el /X1 /5/780d3.6
Pagye 2y

te Programae_Areo_1l: The creation and strenthenin.g of the

15. The Operational Plan defines the scientific and technol og-
ical infrastructure (paragraph 1UB) as tne “"ser_of _instructiony
organizationss facilitiess programmes_and_activities whitny in
of _science_ _anu__technology ror_development”. But the institu-
tional infrastructurey accoraging to the Operational Plan,
provides only the necessary conditions for the progress of sci-
ence and technoiogy. in 1tself it would be not sufficient to
attain the development obDjectivess The sufficiency conaition
Coulad only be statisfied when parallel gevelopment takes glace
in the following important elements in science and tectinology
infrastructure: policy-making capabilities; education and train-
ing instirtutions; capabilitiess in drawiny up strategies poth at
the macro-economic and sectoral levels; and capacities at tie
operational level in research establishments, technical insti-
tutesy universitiess and science ana technoiogy servicese It is
a fair comment to say thats generallys tnere has been a notice-
able progress in almost all these areas in ECWA countriese
Howevery priorities ang the rate of yrowith in different sectors
differed vetween ELWA countriese

l16. It woulu not be possible to give g detailed picture ot the
infrastructural development that has taken place. unly an
indicative sample can be provided heree

17 Tnere nas been a noticeable 1ncrease in the number of
research institutions as well as research in the universities
and in the ministriess The national scientific research coun-—
cils and centres are now playing a more active role in
co-ordinating their own research activities with those in the
universities and the public sectore. Most of the research units
in the ministries carry out work in direct relation to pro-
duction activitiese.

18« There has peen a considerable increase in research capabil-
ities due to increases 1n the number of highly qualified person-
nel who are working in research; in the advanced research
facilities now available; ang in the number of scientists anag
engineers involvea in research activitieses

19« The role of the private sector in research activities has
Deen improvinge but it is still minimale The supply of national
engineering and consultancy organizations have not kept pace
Wwith this developmente As a resulty there is still great reli-
ance on foreign expertise in vital manayements engineering and
Organizational servicese There has been an apparent shortage of
supply in management capabilitias, as very little training has
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been proviged for technology policy-makerse Technoloyy policy
research  has generally peen lackinge and little in-house train-
ing 0 B provideaq for negotiationy organtization ana
deC1510N-MAaKiIinNnge urgyent policy actions are needed to increase
management Ccapdgbilities and to raise the proportion of women in
scientific researchsy and among university teaching staff. Poli-
Cy actiun would aiso be needed to improve the present lower lev-
el of co-operative research activities dbetween the members of
the tCWA region ana w~ith other agvancey developing countiresa.
The overall development 1n the scientific infrastructure has
generally speaking tended to be lop-sideds LoOrrective measures
to improve policy-making and planning would be needed. Thus
despite tne apparent progress in research facilities and in edu-
tati1on  and training institutions 1in science and technologys
there 1s still a need to increase science and technoloyy Ssocie-
ties; to expand the dissemination of scientific ang
technological information; to complete tnz building of the sci-
ence and technology infrastructure; to improve the standard of
maintenancey particularly In research and development
institutes; to enhance communication with the source of science
and technology information abroades within the research insti-
tutes and between the latter ana the productive activities; andy
finallys to increase facilities and opportunities for developinag
modern management methodse

20 In all the countries reviewed there was a need for building
or enhancing data and documentation centres and expanding the
operations of standard specification organizationsy and patent
officeses

Ce Proyramme_ Area_ 1Il: Tha choices_acquisition and transfer

21 In the development of almost all ELWA countries there are
now explicit vreferences to technology policy measures and to
technology strategye The development plans in the majority of

ECWHA countries ungerline a number of priority areas. The fol-
lowing feature in most of them: energys industryy agriculture,
water resourcesy nealthy educations human resourcessy housing and
communications

22« The rapid economiC growth 1n the regiony howevers imposed a
Severe pressure on skilled manpower and managemente AS a result
tWo phenomenon occured in the regions Among the oil rich coun-
triess whicth alsou suffer from Tabour scarcitys the tendency for
importing capital intensive technologies continueds as well as
the demand for the necessary advanced exp2rtise and consultancy
required for this type of technologys Most of the skilled lab-
oUr wWas importedes Turn-key and product in-hand types of
ctontracts were inevitablee. The development strategy in these
countries was export orienteds There was very little prospect
for aevelopment local capavilitiese Iraq was an exception in
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this groupe. This was due to a number of factors: firstly ts
tony standinyg experience in the development process; secondly,
because of 1ts development strategys which has followed a bal-
anced yrowth approach; lastly because of the economic Systemy
which favours public sactor activitiese Four types of choices
were practiced depending on the type of project considerede.
Egypts Syriae People's Democratic Republicz of Yemen and, to some
extenty Jordan all followed some similar arrangements

23. (a) For a large number of projects 1n industrys transport,
communicationsy agriculturey and constructions the suppliar
would draw upes dtails of the projects including methods of pro-
ductiony technological processesy machinerys, equipment,
erections instaliation and methods of implementation, commis-—
s10nings etce. Local technical know-how would be i1involved in
preparing the comprehensive contract agocuments which contain the
above-mentioned descriptionss as well 4as the patents and
licenses which would be involved in the transfer processe

{(b) For simple projects and those of a recurrent naturey
especially in building and constructiony the government depart-
ment concerned would carry out a complet2 study of the project
incluaing its design through 1ts experts or local consulting
fFirms. The rofe of the local or foreign contractor would be to
Secure procurement and implementation under the supervision of
the department concernede.

{C) The third type of contracts werz2 concerned mainiy with
projects of very advanced technology (eege petrochemical plants
and nuclear plants)a. In this case governments relied on the
turn-key methode. Only the general covditions for tecnnol ogy
transfer were 1laid down by the authoritiess Supplyiny firms
were entirely responsible for other matters. The contracts cov-
erea testing of the operationy the organization of the
production processesy the training of pzrsonnel and tne supply
of raw meterials.

(d) In tne fourtn type ot technolongy transfer iocal Capa-—-
bilities played a large rolce Here the technical studiesy the
designs the engineering and the construction of the project have
been carried osut by local personnel througyh the gouvernment
departments concerneds Jften procurement fory and/or erection
of the project 1s left 1n foreign hangs. Tnis type of project
included a cruss section of projects ot all typess. In Irany for
examples this type of contract representey a large proportion of
the contracts.

e e R R
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24, In a numuer of ELWA memberss, notably Egypts Jordan, Yem2n
Arab Republic andy to some extenty the People’s Democratic
Republic ot Yemen, scarcaity of investment funds imposed yat
another set of consigerations in selecting technology. Perfer-
enCe was gyiven to the following projects: Those whichs useg
available natural resources; optimized wuse of water land and
energy; earned foreign exchange; helpea to diversify the
economy; and to those which utilized available local skillse.
iowevery the region desperately lacks national registers of
alternative technology advisory services.e The technologyical
consuftdncy servicesy and exchange of technical information at
the regional levele

25. There was a unanimous agreement between those who answered
the guestionnaire regarding the necessity for establishing a
technology transfer centre in the ECWA regionsy and a fund for
regional technoloyy researchy as well as establishing links with
international centres for transter of tecnnology.

De Proyramme Area IV: The development of human resources

26 The Vienna Programme of Action centr2s this subject around
the continuous educations training and utilization of human
resourcese. 1t oalso emphasized the infrastructure in education
and training neeged for strengtheniny indigenous scientitic ang
techinological capabilitiese In the EIWA reyiony as in other
developing regionss this consists mainly in builaging up an ade-
quate supply of qualified personnel at various tevels within
science ang technolugy fieldse particularly scientists, engit -
neersy and technicians. It also involves efficient
dissemination of scientific ang technolsgical information ang
stimulating demana for local skillsas

274 Table 5 shows that at the beginning of this review period
the Arab countries needed to make a lot of proqress in the
development of their human resources. For exampley 1n 1380 the
average percentaye expenditure of GAP on research and develop-
Ment 1n the Arab aorlu was beiow the dverage recorded for devel-
Oping countriess d4nd the share of Arap scientists in the total
number  of scientists in the worly was pel>w the global average.
The analysis oeilow shuws that there has heen tangibie proyress
In the development of the human resources in the ECwWA regione.

28s 1N Eyypt thera has Heen stynificant yrowth in the number of
sCientistssy enjineers and technicians. E,ypt at the moment is a
Major supplier of skills to the Arab Countriess Target growth

flgures for science and tecninology personnel  were not
SLtuINAan] e The estimates in Table o show that there are about
500 an  the fuliowing Cateyories: scirenti1stsy technicians ang
fdid jement  personnelys  and 500 to Leu0y engineers per 10Uyudu

ponputatione. Moar) 5 to lu per cent of the toral science and
tiy Y )
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technoloqgy personnal 1S enygaged 1n res2arch and developm2nt .
The percentaye 1N production 1S5 the samMes HhOMmMen represent a
high percentage (20-30 per cent) of the total science anu tech-
nology personnel.

tgypt »offers extensive training facilities to sci1entistsy
engineers dand technici1ans from abroad (12arly 1000 to 5¢U00U0)
Howevery only 10U per cent of Egypts*® science and technoloyy per-
sonnel were trainzd in developing couuntriasy and a further 10 to
15 in international 1Nstituti1onse The percantage of those
Tocally trained was guite highe

One of Egypts perennial problems 1s the hignh rate of immi-
gration of its skilled and nigyhly qualified manpower mainly to
the Arab countriess Therefore among the requirements for con-
taining this problem and building the futur2 stock ot
scientistsy technicians and enyineers appropriate measures need
to be introauced.

29 In irag the growth during the previous five years has been
substantiale Nearly 5 to 10U per cent of the science and tech-
nology personnel was concentrated in research and development,
25 to 33U per cent in teachings and 50 to 60 per cent 1n pro-
ductione Moreovers higyh growth rates are also planned for sci-
entistsy engineerse technicians and management personnel.

Women in Iray represent nearly 15 to 25 per cent of the
science and technology personnele Iraq ancourages recruitment
of women 1in science and technolugy activitiess It also offers
high 1level training facilities ¢to scientistsy engineers and
technicians 1n science and technology personnel from tne Arab
and developing countriese.

it i1s estimated that nearly 30 per cent of the country®'s
science and technology personnel were trained aoroads The ratio
tended to be equally distriouted between developing countriesy
developed countries and intarnational institutionse. There are,
howeversy strony indications that the local institutions have
recently 1ncreased their already nigh percentage contribution to
the supplye.

30« In Syrias tode target figures for the growth of science and
technology personnel were not givene But there are clear siyns
ot marked increases both in the number of scientistsy enyineers
and technici1anse. It was estiinated (see Table 6) that there were
between 14000-5+000 1n the cateygories of scientistsy engineers
and manayement personn2ly  and 54000 to 104000 technicians per
1004000 populations Since 1979y the number of science and tech-
nology personnel who worked in research increased from 15 to 25
Der centsy tnose in production activities from 50 to 75 per cent.
Syria has developed leyislation for encouraginy enployment ot
women 1n science and technology activitiesy but the 15 per cent
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of woumen enja,ed 1N these activities 15 still very lowse bSyria
offers extensive training facilities at honee The parcentagye of
the  trained personnel  obroad was estimated at 25-35 per cente
Nearly LC per cent was i1n gdeveloping countriess Syrias however,
offers tacilities for training scilentistsy enygineers and techni-
cians from abroad for apbout 500 to 19000 d2rsons annuallye.

3la The Palestine Liberation Organization has estavblished
growth targyets reyardinyg tne tuture size of its scientific,
technologicaly technical and management personnels Its present
scientific and technoloyical personnel stands at 1+000 to 54000,
and 109000 to 259000y scientists and engineers respectivelys. 3f
‘there nearly 5 per cent are 21gaged in reszarch and developmenty
5 to 15 per cent in proguction and 75 to BO per cent in
teachinge The percentage of women in tne total number of scien-—
tific 9na technological personnel 1is not knowns nor is there
specific legislation to vrecruit more ~omen. But Palestinian
Institutes do offer +training facilities for scientistsy engi-
neers and technicians from doabroad although no estimate was
available.

32« Nearly 75 per cent of the personnel in science and technol-
Oyy are trained adroad: 50 per cent i1n developing countries and
25 per cent in develdped countries. Howevers nearly 25 per cent
trained in the ftormer immigrate to developed countrieses

32 Jordan has a target to increase the number of personnel in
the public sector regarding science and technologys It also
encourayes the private sector in this ressecte

The expansion in the number of science and technology
institutions and the number of graduates from universities andg
technical institutesy both at home and abroads nave been impres-
sivee There are clear ingications i1n Jordan that the proportion
ot students studying mediciney engineeringy agriculture and
natural sciences at universities havesy for the first timay
exceeded that ot social sciencese

Moreovery the present number of 500 scientists and 500 man-
ayement personnelsy of under 14000 enginearse and of under 5,000
techniciansy per 1004000 population is inadequate to meet devel-
opment reguiremantse It 1s also estimated that only about 5 per
cent of science and technology personnel was engaged in research
and developments and 20 per cent in production sectorses
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The share of Jomen in science andg technology personnel is
Yess tnat i0 par cente it has been recognized that to increase
the supply of science ang technology personnel, there is a need
for trainers; research facilities; equipmant ang materials; alg
fundse. Jordan 1s severely affected by the high rate of emi-
gration ot its skillag Mm3Inpower and highly qualified personnel.

33. Bahrain, Kuwait, Qatar, Oman and UAE did not have explicit
targets regarding Ffuture increases 1N science and technology
personnels Nor was it possible to estimate the accurate size of
the science andg technoloyy personnel. But all the sijns are
that the number of local engineersy scientists increased consid-
2rably.

There was a concensus that nearly 5 to 10 per cent of the
science and technology personnel in these countries worked in
research and development; and nearly 25-33 per cent in teaching.
It was also reckoned that nearly 80C per cent of the science ang
technology personnel in these countries were trained abroade A
very small percentage was trained at home or 1n developiny coun-
triess Women still represented a very small percentage (5 to 10
per cent) of the total science and technology personnels The
majority of these countries emphasized availaoility of traineg
Instructorsy suitable facivlities and sufficient demand to he
among the factors most 1mportant for future exXpansione Bahrain,
howevery also emphasized policies to prevent immiygratione

34. Saudi  Arabia has planned to Iincrease the number of scien-
tistss technologistss technicians and management to 2,753,
295009 49500 ana 19500 respectively. In table & the present
figures for technicians is 19000y and for the remaining ones 500
per 10Us000 population. it is estimated that 15 to 25 per cent
ot the science ang technology personnel worked 1n research andg
developmenty 15 per cent in productiony and the rest in
teachinye Effortsy nowever, are being made to redress the bal-
ance in favour of researcn ang production.

Jnly 5 per cent of the science a1d technology personnel
were womens But Saudil Arapia provided training for science andg
tecnnology personnel from developing countries for 100 to 500
persons annuallye The great maj ority of Saudi science and tech-
nology personnel were trained 3abroady ang only 1l¢ per cent ot
the total received therr trainming in developiny countries and
international INSti1tutionse The factors emphasized for the
future growth of the scientific and technological capabilitias
were the same as 1n other Gult countries.
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35 The situation 1i1n the two Yemens was less impressive.
Althouygn 1n botn countries there has been a marked Jrowth in tae
tumber of scientistsy engineerss dnda technicianss the existing
number in these skills are well beluw the twO countries
requirementss Actual estimatess howevary were not availapblee
The two countries are still actively pursuing their plans for
adult VTiteracye.

The number of wom2n amony the science and technoloyy per-
sonnel was put at about 5 per cente But there are ample signs
ot 1ncreasing involvement by ~omen 1N economic activities.

1t 1s estimatad that nearly 10 to 25 per cent of the sci-
ence and technology personnel were trained abroade. Those
trained in developing countries represented nearly 10 per cent
of the totala.

In buth countries availability of financial resourcess phy-
sical infrastructur2y training instructors and policies to con-
tain immigration of qualified manpower were considered necessary
to develop sciente and technoloyy personnel for the futurece

Table 5

Expenditure on R & D and the Number of Scientists
in the Arab countries and in other parts
of the wWorldy 1980« Percentage

v ———— - ———— -~ - —————— - ———————— o~~~ —— — - - - ——————

Arab Developiny Ueveloped world
World countries countries Total
R & U as Percentage
of GNP D.27 Ne43 2424 1.78
Noe of Scientists
and enygineers
engaged 1n R & D
ds percentage of
worla total J.9 10«1 8940 L0y

source: _Statistical Yearhonks UNESCUy ppe V-2T7y 1734
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Co Proyramue Areg_¥: _The_finuncing ot science_and

3be  In 311 the ELWA members the source of financing science and
technology attivities is primarily the government.

In most of the member countries the national budget specif-
ically allocates funds for activities which are relateo to sci-
ence and technologys especially at thne sectoral levels The
usual mechanism for allocation begins oy setting up agyregate
indicators for major science ana technoldygy componentse These
would be sent to concerned ministriesy which in turn prepare a
breakdown for tne relevant i1ndicators and pass them down to
their affiliate institutions (ee.de universities)e. The affiliate
institutions in turn communicate their plans to their parent
ministry which co-ordinates and combines them into onhe programme
for consideration by the national planning authoritiess In the
case of autonomous coudncils and centres tne communication
regarding budgeting would be made directly with the cabinete

37« It was not possible to ootain target estimates for expendi-
ture on research and davelopment in many countriese. But 1t is
evident that 1n the majority of cases most of the research and
development activities were internally financed: 75 to 100 per
cent came from the public sectore. Howevery there were some
exceptionse For examples the Royal Scientific Society i1n Jordan
partly depenas on its earning from research activities. Among
external financing for research and development the following
features in most of the cases: bilateral ayreementsy United
Nations Jryganizations; international development i1nstitutions;
foreign enterprises and regional financial institutionse But
the assistance given was in most cases ftar below the marke

38. In most of the ECWA member countries the incentives tried
to encouragye local research and agevelopmant activities included
the followiny: concessional tax duties on imported capitaly

equipmenty material; provision of foreign exchanges high income;
and gyood working conditions; tax exemptions for returns as a
reward for research activities; and remunzaration for researchers
who introduced 1innovative technologys More internal demandy
howevery needs to be jJenerated for local rasearch activitiese.

39. Except for Saudi Arabiaes none of the ECWA countries have
established an institution to provide risk and venture capital
for science and technology activities. Policies to extend cred-
it in support of science and technology activities existed only
in a few institutionse In most cases the drime investor ~as the
governmenta.
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Fe Progyramme Area VI: scientaific and technological _information

40 In almost al} tCWA countries the main sources of informa-
tion are nationalizeds This includes television and radios Aas
well as periogical publications. Howevar, none of these woula

Seem to meet the reqguirements of national scientific ana techno-
Togical information systemsy although they help in the dessimi-
nNation processe.

4le A sectoural information system with a specific science ang
technol ogy Component existss. Faciljitjes (mainly libraries ang
Computer centres) exist in the important sectors. Some coun-
tries also wundertine the 1mportance of the availability ang
accessibility of data to feed the information Systeme

424 Most of the E(CWA members have not yet developed nationail
scientific and technological information sources to document
information on transfer of technologysy know-how information,
state—of—art-publications, market reportsy Ingustrial technology
Egyptsy Iragq reportsy standardsy etce Some countries (notable
among them Kuwait and Saudi Arabia) have developed some form of
information System in their scientific research councilse while
Some reqional organizations have undertaken activities towards
the establishmant of information centres, relatively litele was
done at the national level in the way of establishing informa-
tion facilities in science and technologyy ana the training ot
information specialistse

43« Most of the countraes reported that to set Up such a system
they would needg trained mInagersy trainedad staff for orjanizingy
processiny informationy and generating demange

44 In most of the countries the training programmes that were
provided in the development and use of scientific and technol og-
ical information systems were given mainly by specialized cen-
tres {Nationai Statistical Centres)y the universitiesy, or

research councilse.

45. Most of the countries recognizeo the neen for 3 regional
science and tecnnology information centree. They also recognizayg
the importance of Peing linked to an intarnational science ang
technology network while a number of countries (for example,
Irag and Saudi Arabia) have vilateral aqgreements for direr

links to i1nternational sources of information, most ©(wa menbers
have tended to rely to a 4Teat extent on the YUnited Hations sys-
tem for assistance in oovtaintng informatiosn.,
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46 Most ELWA countries seem to have establisheu policiess and
introducead legisliation and directivesy to provide incentive to
indigenous enterprises t0 build or strengthen their in-nouse
research ana development capabilities.

47 Most ECWA countries also have policiesy legyislation and
directives wnich encourage foreign enterprises to estapblish and
strengtnen research and development capabilities in the country.

%8s There dre also policilesy directivesy and legisiations which
provide incentives to national enterprises to contract or use
the services of Iocal research and development institutes dand
universitiess '

49 Jordany Kuwaite Qatarse >audi Arabia and UAE have policiess
directives and legislation to provide 1ncentives to foreign
eanterprises to contract or use the services of local research
and development institutes and universitia2se

50 It 1s generally agreed that well agefined mechanisms to
strengthen research and gevelopment and related activitias, and
Vink them more directly to the needs of the production systemn,
exist only in some ECwA cOuntriese. The existing channels
between research and gevelopmant nust pe expanded and
reinforceds It was noted that £gypt and Saudi Arabia had in
their systems such s2t ups oS research associations and insti-
tutes for small and medium enterprises which acted td strengthen
the linkaye refarred toe.

Sle Al those who answered tne questionnaires agraed that the
present mechanisms need improvemente The following policy
actions have oveen suyjested: (1) to establish or strengthen
linkaye2 bDetwezn resedgrchers and econonic activities; {2) tnhe
furmulation of national policies to encourage and protect the
development of local technology; (3) tae generation of demand
for local researchs; (4) 1ncentives for researchers to aevelop
technologies for the iocal market; andg (%) financial support for
demonstration and pilot projectse.

52 Local consulting enyinez=ring gesiyn orjanizations in their
respective  countries wer? ot sutficieats The nolicy actions
suggyested to develop sutn orgyaniziations included: 1ncentives to
dse consulting enjineerin, serviCes: d Chanyeda dttitude in pret-
erentiat use ot 2xpertise from foreign countries; tnhne training
of sufficient numoa2rs ot engineers and consultantss. With the
exCeption of Jahraine AL ant the twd Yemenss the SUWA COountries
Rave  counsulting cudpahilities which are avarladble to industry.
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There darc¢ also SpeClal projramnes gt the UNilvarsities to orient
scientists ang engineers towarys the research ana development
needs of enterprisag.

53. EXCEPt FOr the PLJ, there is 4 yenerai agjreement that scij-
entists  ang enjine2rs in the E(Wa countries do have daccess to
special training prograanmes tor the management of science and
technology. More often the main soburce has peen hilaterayl pro-
grammes with developed and Teveloping countriess, and the Unitey
Nations System. The provision, Nowevers has not been very ade-
quate.,

544 There are facilities LO assist traditional technotoygies in
the form of testiny ang quality controly and Standardizationa.
Limited facilities were also providedu in Jesign and engineerinyg
servictesy but there js Stope for improvement in this regard,
Textilesy agricul tural vroducts and marine resources were con-
Ssidered areas of gyreat potentiail.

55« The uverall picture Fegarding dgevelopment of incentives for
promotion of domestic researcn and develspment; develoupment of
mechanisms for linking research; development to the prouuction
system; andg development of Consulting engineeringy oryanization,
1s that there has been ncticeable progresse The rate of pro-
gressy howevery tengeg to aiffer between the three variables
although they are a1l still in neea of greater Susport in the
regione.

He Proyramme Area VIII: The strengthen
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56 An institutional fraviework for Co-operation in the field of
science ang technology exists in almost all ECwWA menberse In a
numper ot tnen speciftic organizations have bheen assigned to
Co-ordinate Co-dperation activitiess,

57, Most  ELWA countries have concludead a number of bilateral
agreements with developea ang developing countries, Accurdate
information was not obtainable regarding the numbers al though
the areas of Co-operation seem to have been well 1dentified,
Although the Jjst of the areas of COo-op=2ration tend to diffar
from one Country to anothery there are frequent references to
energys mineral researchy petroleum researchy environmenty man-
agement and wator resources.

58. Excluding the People's Jemocratic Reoublic of Yemen, Yeman
Arab Republic ang the Palestine Liberation Urganizations the
rest ot the members in tne region provide limiteg assistance in
the shape of educationy training and use of research facilitioasg
and specialized courses for people from outside the regione.




E/ECWA/XTIL/5/A0Ge0b
Paye 33

59« C(o-operative rescarch in the field of science and technolo-
3y has taken place petween tne tLWA menterss but more is needede
There are i1indicdtions that co-operation has taken place in the
region regaraing  experimental  developmenty and demonstration
projectss Most of regyional co-operation sutside research has in
fact been in technical and financigl assistances. The former is
provided throuyh Dpilateral arrungements and the Arab League
Organizstion and the latter throuygh national and regional devel-
opment funds and joint Arab venturese.

HUe There 1issy howevery a concensus in the gquestionnairs that
future <co-operation in the field of science and technology
shoula specifically incluage tne following:

{a) kegional science and technolugy information;

(b) Solar a2nergy;

(c) Petroleum studies;

(d) Food technology and sio-enygineering;

{(e) Min2rals research;

(f) Meduical and pharmacotoyical inaustry;

(g) Lommunication and electronics; and

(h) Environmental and meteorological researche
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IVe LINCLUSIONS aND RECOMMINDATIUNS

6le The Meeting, having caretully reviewed the implementation
of the Vienna Programme of Action in tha eight programme areas
in science andg technology for development, submits the following
conclusions and recommendations.

62 The Meeting wished to Stress that this revies dealt only
with national ang regional activities in the field of science
and tecnhnology for developmente.

63 The Meeting noted that progress had been made in varying
degrees in the ECwWA region in the implemantation of the Vienaa
Progyramme of Actione 1t felt a4t the same time that efforts

shoulad be continued at the national level to im>lement pro-
grammes aimed at tne development of their indigenous capacities
in science ana technology. It also feit that more assistance
shoula pbe given by international organizations t> ECAWA countries
to strengthen their Indigenous capcities through consultancy,
expertisey organizational Supports training and informatione
The members of ECwA snould also make greater effort to utilize
the facilities provided by the United Nations Organizationse,.

A. Scientific ang technoiogical policies and plans_for

64. The Meeting noted that g number of members had estaolished
science ana technoloyy policy-making bodie s Neverthelessy for
members that have not done so Mmore determined effourts are needed
to set up such bodies to 2nable them to formul ate science andg
technology policies, utili1zing where teasible relevant experi-
ence of other developiny countriesy as well 45 assistance from
international Organizations. Even in countries in which science
and  technology institutions exX1Sty science angd technology plans
shouldu be fuliy integrated i1nto the economic and social develop-
ment planse.

65 To facilitate the dssessment of the impact of science anag
technology on development, nethodologies tor assessmenty 1nclud-
ing main indicators, Aould need to be developed to facilitate
monitoring ang evaluating tne progress in the fiela of scienre
and technoloqgy.

Be CLredtion ang strengthenan., of sciencitic and

56« Noticeable Progress has peen made in tpe develonment ot the
Physical uspects of science and tecnnology intrastructurn. How -
evers while the sroyress snoulg e continued and sunportedy the
quality ang tne toverage of the output of the eX1sting infrys-
tructure shouluy he further improved. In this conncction, the
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role of the specialized institutes 1n tne universitys vocational
training centresy maintenance centres and labordtories should he
enhanceds supported and improvede

Co The choices acguistion_gnd_transfer of technoloyy

67« Also in this area some proygress has been notede There is a
neea at tnhne same time for further efforts to strengthen the
Capacity of cCWA members in the choices acquisition and trasfer
of technologyes There is a needy in particulary for astablishing
national registers of alternative technologyy aavisory and tech-
nological consultancy services and exchange of information on
technology negotiationss At the regional level, it is felt that
an appropriate mechanisn should be introduced to assist in the
process ot choicesy acyuisition ang transfer of technologys

D. Development of human resources_for_science and_technoloyy
68 Consiaeranle progress has been made 1n the development of
human resources for science and technoloyy in the regjione How-
every more emphasis snould ve placed on training of highly qual-
1ified personnel (€eye scientistsy engineers and technicians) .
Etfective policies should be implemented and incentives provided
to reduce the flow of highly qualified personn=! adroad (orain
drainj. The present trend for enhancing the particigation of
women in science and technoloyy should be continuede

B« Financing scienc2_and_technology for_davelopment
69 Science ana tecnnology acCtivities in the regyion are sup-
ported mostly by the puolic sector (75-100 per centjs. Neverthe-
lesss it is bpelieveg that ftull inteyration of science and
technotogy in social and economic development would require suf-
ficient allocation anuy utilization of appropriate funding.
Etforts should be make to benefit from the exparience of coun-
tries that have successfully introduced incentives in tunding
science and technoloqyes

Fo Scienctific and_technologicul information

TUs The need clearly exists for the creation andjor strengthen-
1ng of national information centres as a prerenquisite for estah-

lishing a regjional intornation networke In  tnis rejard,
emphasis snould be 4iven td study progranmes at tne university
level relevant to the operution ana managjement of such informa-

ti1on centrese.

Tls To estanlish anyg strengtnen the u2thanisa for linkin, te

research And d"v'?‘i)’,,)mtfﬂl, activities to the prouuction soch ury
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the folluwing nas veen considered essential: {1) Mataonal poli-
cies to encourage and protect the development ot local technolo-
qy {2) Generation ot demand for local research activities; (3)
Incentives for researchers to develup technology for the inarket;
andy (%) Financial support for demonstration pilot projectse

He Strengthening co-ovpergtion in the field of science

T2« 1n agdition to the sugyestions made under the previous sev-
BN  Mdajor programme areass Co-operation in the tield of science
and technology 1n th2 ECWA region should includes inter _alig

Energy;

Food;

Fruntier technologies (as dppropriate)

Wwith the aim of establishing relevant specialized centres in the
regiones

T3 In light of the aboves and taking i1nto account that the
development of science anag technoloyy capacity is a continuous
processs a review of progress in the implementation of the Vien-
na Proyramme of Action should be held continuously at appropri-
ate intervals in the future.

T4 To facilitate such a review towards the end of the decade
as may be decided by the Intergovernmental Committee on 5Science
and Technology for Developmente the Meeting recommends thaty in
fine with tne other Regional Commissionsy ECAA undertake the
necessary preparatory work for the reyion's end-of-decade review
to assist ECWA members 1n an effective participation in the
regional and ths global review on the implementation of the
Vienna Programme of Action on Science and Technology for Devel-
opments




