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Introduction

This end-of-decade review of the Vienna Programme of Action on Science
and Technology for Development in the ESCWA region is presented in two parts.
Part one is composed of six chapters. The first chapter is a brief review of
the socio-economic setting of the region during the past decade; the second
reviews science and technology policies and plans; the third deals with the
development of human resources, especially in higher education; the fourth
analyses and assesses research and development (R and D); the fifth discusses
development in scientific and technological services; and the sixth identifies
the role of international and regional organizations in the field of science
and technology for development. Part two of the report contains the
highlights of the discussion of the Regional Meeting which was held in Amman
in November 1988, in connection with this End-of-Decade Review of Science and
Technology in the ESCWA region. Part two includes a chapter on future
orientation of science and technology in the ESCWA region and an annexed list
of participants in the Regional Meeting.
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Part One
DEVELOPMENTS IN THE ESCWA REGION
I. THE SOCIO-ECONOMIC SETTING IN THE COUNTRIES OF THE ESCWA REGION

Based on the type of economic system, structure of economy, level of the
economic development and the state of science and technology the countries of
the ESCWA region can be divided into three categories.

The first category includes Egypt, Iraq, Jordan, Lebanon and the Syrian
Arab Republic. These are, in general, countries where the Government plays a
dominant role in the economy. Their economies are diversified and not solely
dependent on o0il revenues, i.e. agriculture, industry and services make a
sizeable contribution to the gross domestic product (GDP) and science and
technology institutions, apparatus and personnel are generally better
developed than in the other two categories of countries. These countries also
have a relatively large percentage of university graduates.

The second group includes the six members of the Gulf Co-operation
Council (GCC):Bahrain, Kuwait, Qatar, Oman, Saudi Arabia and the United Arab
Emirates. With the exception of Saudi Arabia, which has a relatively large
population of over 6 million, these countries have a relatively small
indigenous population; in most, the population is below 1 million. The
countries in this group depend primarily on o0il revenues and remittances from
the investment of part of their oil revenues abroad. They have a relatively
well-developed services sector and are giving increasing consideration to the
development of manufacturing industries. Although some of their science and
technology institutions and apparatus are well-developed, they nevertheless
suffer from a shortage of qualified indigenous science and technology
personnel. And while the Governments of these countries play a pivotal role
in managing o0il revenues and implementing national development plans, their
economic systems are more liberal than in the first and third groups.

The third group includes the Yemen Arab Republic and Democratic Yemen.
Despite the many differences in the economic systems of these two countries,
they share a common characteristic in that they have the lowest per capita
income among the countries in the region. They are relatively poorly endowed
with natural resources, while their economic structure is weak and
underdeveloped. They also lack most of the basic science and technology
requirements.

In 1985 the total population of the region was 107.6 million. Nearly 70
per cent of the total lived in the diversified economies, 15.4 per cent in GCC
countries and the rest (2.5 per cent) in the two Yemens. Egypt, with 48.5
million inhabitants, has the largest population. The average population
growth of these countries is over 2.6 per cent, and a high percentage of their
population is composed of young people (50 per cent of the population is below
15 years of age).

Another common characteristic of the region is the small area of arable
land. Arable land in the region amounts to only 6.8 per cent of the total
area. Cultivated land amounts to only about 54.2 per cent of total arable
land. On average, therefore, cultivated land represents only 3.7 per cent of
the total land area. The ratio is 7.7 per cent for the diversified economies,
0.5 per cent for GCC countries and 5.7 per cent for the two Yemens.
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With regard to the economic structure, only minor changes have taken
place in the shares of the various economic sectors in gross national product
(GNP). In the diversified economies, agriculture represented on average about
19.0 per cent, manufacturing 13.0 per cent and services 55 per cent. In GCC
countries, agriculture represented on average about 2.5 per cent of the GNP,
manufacturing 8.0 per cent, and services 40 per cent. Mining constituted the
largest sector. 1In the two Yemens, agriculture represented about 27 per cent
of GNP, manufacturing 8.0 per cent and services 55 per cent. The share of the
mining sector ranged between 4.2 to 5.8 per cent in the diversified economies,
18.3 to 22.3 per cent in GCC countries and only 0.1 per cent in the two Yemens.

These figures represent a change of only 1 or 2 per cent between those
recorded at the beginning of the decade. This reflects the difficulty
encountered by these countries in making the structural changes needed to
promote self-sustained growth.

The ESCWA region is the world's largest crude oil producer and exporter.
All of the GCC countries are oil producers. Among the diversified economies,
only Jordan and Lebanon have failed to discover oil. 0il was recently
discovered in the two Yemens.

All three groups of countries have a heavy reliance on foreign trade.
Crude oil remains the most important export commodity. The share of fuels in
the aggregate dollar value of exports ranged between 92 and 96 per cent during
the period 1975 to 1985. Exports of petroleum products also increased both in
value and in volume. 1In 1983, they reached 8 per cent of the total exports of
the region. The region's non-fuel exports, however, were generally small and
stagnant. They consisted mainly of primary agricultural (cotton) and
non-agricultural (phosphates) commodities. The share of manufactured and
non-manufactured goods was negligible. This has been the trend since the
early 1970s. In recent years records indicate that some oil-producing
countries achieved a limited diversification of their exports, which was
closely linked to oil derivatives such as fertilizers and petrochemicals.

Imports into the region in the 1980s fluctuated, which reflected the
sharp changes that took place in o0il prices and revenues. Nevertheless, the
overall composition of imports remained more or less unchanged. In 1985,
imports of merchandise to GCC countries amounted to $US 41.0 billion; those of
the diversified economies totalled $US 30 billion, while those of the two
Yemens were only $US 3 billion. Machinery and transport equipment represented
about 45 per cent of imports of both Iraq and Saudi Arabia, 44 per cent of
those of Kuwait, 25 per cent of Egypt, 20 per cent of those of Jordan and 19
per cent of those of the Syrian Arab Republic and the two Yemens. A
substantial part of these imports constituted payments for related software.

ESCWA countries import more than half of their food requirements. Net
imports of agricultural products amounted to about $US 12.7 billion in 1980,
increasing to $US 15.9 billion in 1985. The annual increase in food
consumption in the region was about 5 per cent more than the increase in food
production in the region.
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Therefore, excluding crude oil exports, the ratio of exports to imports
in ESCWA countries is unfavourable, low and declining. This indicates a
growing reliance on the supply of foreign goods. Moreover, the commodity
composition of these imports shows that most imports are made up of food items
and consumer goods, both durable and non-durable. Imports of capital goods,
although substantial in absolute terms, were next in importance.

Two more trends in trade in the region are worth mentioning. First, from
the mid-1970s, when there were dramatic increases in oil revenues, there were
(and still are) important flows of manpower (qualified, skilled and unskilled)
from the oil-poor and relatively densely populated Arab countries, to the
oil-rich countries, and from the oil-rich countries, there was (and still is)
a flow of finance to oil-poor countries. This took the form of remittances and
aid. Secondly, these two flows were not accompanied by a regional commodity
flow. Despite the continuous efforts of the Arab League to promote regional
trade of goods, the volume of trade is relatively negligible, which indicates
that the production structure of these countries remained relatively weak and
that Arab countries have, so far, failed to integrate complementarity into
their development plans.

It is against this background, then, that the review of the Vienna
Programme of Action on Science and Technology for Development in the Economic
and Social Commission for Western Asia (ESCWA) region is taking place. This
background is characterized by the prevalence of acute problems such as
desertification and the need for better utilization of water resources, lack
of complementarity in development plans, generally under-developed production
structures, a heavy reliance on imports, even for basic goods, and imbalances
in the supply of human resources among these countries. At the same time,
however, there are great opportunities for development in the region.

Finally, ideally, it would have been highly desirable and useful to
conduct the review for each of the three categories of countries separately.
Unfortunately, scarcity of data and the disparity in the information available
about the countries in each category made this task extremely difficult.
Nonetheless, whenever possible an attempt is made to compare the cases.
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II. SCIENCE AND TECHNOLOGY POLICIES IN THE ESCWA REGION

A review of science and technology policies in the ESCWA region will be
concerned with two aspects of science and technology policy. First, the
policies concerned with the advancement of scientific knowledge, scientific
infrastructure, and technological capabilities; and secondly, the efforts made
in the region to turn technology trade into technology transfer.

In the diversified economies the 1980s saw the setting up of central
bodies responsible for national science and technology policies and plans.
The bodies that were already in existence at the beginning of the decade had
their responsibilities and functions expanded. Thus, in Egypt the Academy of
Scientific Research and Technology is responsible for formulating national
science and technology policies and plans. The Ministry of Higher Education
and Scientific Research took responsibility for scientific policy. 1In Iraq,
while there was no central body responsible for science and technology policy,
responsibility was shared between the Scientific Research Council (SRC),
Ministry of Higher Education and Scientific Research, and the National
Committee for Technology Transfer. The Scientific Research Council was
reorganized in 1980 and entrusted with the task of formulating research and
development plans and strategies. The National Committee on the Transfer of
Technology is still an advisory committee that has no executive power. The
Committee recently submitted a technology transfer plan to the Government to
be integrated into the development plan.

In Jordan, the Higher Council for Science and Technology was established
in 1987 to take responsibility for formulating national science and technology
policies and plans. In the Syrian Arab Republic, the Higher Education
Council, which is chaired by the Minister of Higher Education, formulates
policies for research at the country level, and the Centre for Studies and
Scientific Research implements research programmes designed to serve
production sectors. With the exception of Lebanon, all of the countries in
the diversified economies group now have ministries of higher education that
formulate policies for higher education. The research centres are headed by
directors who have ministerial rank.

The development plans of several countries in this group make explicit
reference to the principal issues of concern in science and technology for
development. This includes for example, enhancing financial resources for
science and technology, 1linking research and development activities to
national priorities and needs, developing appropriate science curricula for
schools and colleges, establishing centres for standards quality control,
setting up information centres and improving local consulting, engineering and
design services.

Among GCC countries, Bahrain, Oman, Qatar, and the United Arab Emirates
do not yet have national science and technology policy-making bodies. In
Kuwait, the Kuwait Institute for Scientific Research (KISR) formulates its
research programme in a manner that is consistent with national needs. 1In
Saudi Arabia, the King Abdul Aziz City for Science and Technology (KACST) is
responsible for the formulation of national science and technology policies
and supporting research activities at the national level.
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Among the six GCC countries, only Kuwait and Saudi Arabia have ministries
of higher education. These ministries support research at universities and
formulate national policies and plans for higher education.

As will be seen in the next chapter, the main concern of science and
technology policies in GCC countries is to increase the supply of qualified
indigenous manpower. Improving the education system, encouraging women to join
the labour force and improving technical skills also form part of this
strategy. In Saudi Arabia, for example, one of the eight major strategies
included in the Fourth Development Plan (1985-1990) is concerned with the
development of human resources and the promotion of scientific research.

In the two Yemens, there is no national body with responsibility for
science and technology and there are no ministries of higher education.
Science and technology infrastructure, institutions and manpower remain
underdeveloped.

But how well did the science and technology policies and plans fare in
the region.

With respect to building the basic science and technology infrastructure
and producing qualified manpower and skilled workers, there have been
improvements. In the 1980s, substantial progress was made in these fields in
comparison with the previous decade. However, some intricate problems still
remain. For example, there is a marked imbalance between the demand and
supply of qualified manpower. The root causes of this disparity will be
discussed in the following chapter. One institutional contribution to this
imbalance has been the failure to match the supply of qualified manpower to
the development needs of ESCWA countries. 1In 1984, there were approximately 1
million students in the universities of ESCWA countries, of whom 62 per cent
were studying humanities and the social sciences. The number of students
studying subjects related to basic human needs, industry and services was much
smaller. As a result, there is a chronic imbalance in the composition of
qualified manpower in the region. Closely connected to this is the question
of how far technology policies here helped to develop the technological
capabilities that are needed to attain self-reliance in science and technology.

A technology policy tailored to meet this objective would emphasize the
development of local capabilities for integrating science and technology
policies into the development plan, define the technologies that are needed,
negotiate contracts on advantageous terms, adapt and absorb newly acquired
technologies and execute these technologies in selected areas. These five
issues are closely connected with the transfer of technology, and this
transfer is at the heart of the development process in the region. It
represents the largest part of the investment expenditure of ESCWA countries
and it is in this area that these countries are facing a crisis.

For the purposes of review and analysis, only the main technological
components of technology projects and the main types of technology transferred
will be considered. This will suffice to outline the nature of the problems
faced in the region.




-7

The three most important technological components of a technological
project are machinery and transport equipment, construction and technical
services. During the period 1980-1982, ESCWA countries awarded technological
contracts valued at $US 150 billion to foreign companies. Of this amount, $US
22.5 billion were for technical services.l/

It was noted above that ESCWA countries are heavily dependent on the
import of all types of goods. Table 1 shows the total value of imports during
the period 1980-1983 for a number of ESCWA countries, the value of imports of
machinery and transport equipment, and the relative importance of each
country. The table shows that during this period the total imports of ten
ESCWA countries amounted to $US 396.4 billion, and that $US 145 billion (i.e.
37 per cent) were for machinery and transport equipment. The table also shows
that this ratio was 40 per cent for GCC countries, 28-30 per cent for the
diversified economies and approximately 27 per cent for the two Yemens. These
ratios are higher than (in the former case) or equal to (in the latter two
cases) the world average, for upper-middle-income countries.

An analysis of import data (see table 2) reveals two important points.
First, in terms of the value of imports the following technologies were of
greatest importance: telecommunications, medical equipment and services,
petrochemical industries, commercial airline support systems, water supply and
sewage treatment plants and nuclear power plants.

Secondly, about 80.0 per cent of non-military technology in the region is
supplied by six industrial countries. These countries are Japan, the United
States, the Federal Republic of Germany, Italy, France and the United
Kingdom. These countries were also the main suppliers of machinery and
equipment. Japan was the leading supplier, supplying 21.4 per cent of all of
the machinery and equipment imported into the region, followed by the United
States, with 19.7 per cent, the Federal Republic of Germany, with 14.4 per
cent, the United Kingdom, with 9.9 per cent, Italy, with 9.5 per cent and
France with 8.6 per cent

If the analysis is taken further to both the home front and the supplying
market, an interesting situation unfolds.

In the ESCWA countries, a proper approach to technology transfer would
emphasize selection, acquisition, adaptation, assessment, management ,
maintenance and development of technology. These aspects are currently
handled either by special departments in the ministries or by other agencies,
such as the technology transfer office in the Ministry of Planning, a national
or foreign consultancy firm, a private sector firm, a national research
institute, or people working in the universities. Egypt is currently in the
process of establishing a national network of technology transfer. When
complete, this network will be the closest any ESCWA country has come to
formulating a comprehensive and coherent policy for the transfer of technology
at the national level.

1/ Economic and Social Commission for Western Asia, Patterns of
Technology Transfer in the ESCWA Region and Methods for Improving their
Efficiency (E/ESCWA/NR/87/18) (Baghdad, December 1987), p. 47, table 29.
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The fragmented set-up for the transfer of technology at the national
level is paralleled by the equally fragmented attitude of Arab countries when
dealing with technology suppliers. There is, as yet, no co-ordination between
the Arab countries with regard to the transfer of technology.

The technology suppliers, on the other hand (the six main suppliers
referred to above), are all members of a group of industrial countries that
have adopted a policy of co-ordination on several global issues, including the
transfer of technology. Four of these countries are members of the European
Economic Community, which co-ordinates technology transfer policies.
Nevertheless, there is some competition between these countries. But if ESCWA
countries are to use this to their advantage, they first have to be in a
position to co-ordinate their technology policies. The advantages of
co-operation and co-ordination become clearer when the patterns and forms of
technology transfer in the region are considered.

Several patterns of technology transfer have been used in the region:
turnkey projects, joint-ventures and the direct purchase of technology.

Joint ventures are employed in Saudi Arabia and Qatar. Egypt and Jordan
are also encouraging them. Among the large projects that were established
through joint ventures in Saudi Arabia are the Saudi Yanbu Petrochemical
Company (a joint venture with Mobil involving $US 2 billion), the Al-Jubail
Petrochemical Company (a joint venture with Exxon involving $US 1.3 billion)
the Saudi Methanol Company (a joint venture with a consortium of Japanese
companies involving $US 268 million), and the Qatar Petrochemical Company (a
joint venture with CDF Chemie of France, involving $US 600 million). 1In all
these cases the national government provided part of the financing and the raw
material, while the foreign partners provided rart of the financing and the
entire technology package, including the licensing agreement.

These joint ventures are currently being run by the foreign partners.
The extent to which the recipient countries will increase their participation
in technical operations, management, maintenance and development will depend
on the speed with which local capabilities in all of these areas can be
developed.

The most common pattern of technology transfer especially in Egypt,
Jordan, Iraq, the Syrian Arab Republic and also in some of the Gulf countries,
is the direct purchase of technology. The recipient countries bear the cost of
the project, but have the advantage of separating design and supervision from
construction, procurement and management. The supplier generally provides
training for local personnel on how to operate and maintain the project. In
the absence of 1local technological capabilities, some ESCWA countries have
tended to hire independent consultants in order to obtain advice on the best
course of action to take. 1In some cases, when the supplying country also
provided the funds, restrictions were imposed that the equipment had to be
purchased from companies in the funding country. This was the case with the
supply of telecommunications technologies to Yemen by the United States
company AT and T.
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In all three types of transfer, the two most common patterns have been
licensing and contracts. Licensing might be part of a package, a contract, a
joint venture, or the direct purchase of technology. A large number of
technology transfer arrangements for the production of durable and non-durable
consumer goods, pharmaceuticals, telecommunications and computers were through
licensing agreements. However, this pattern of transfer frequently contained

restrictive clauses. Indeed, licensing is the form that is closest to
technology trade. At least two countries in the ESCWA region, Iraq and the
Syrian Arab Republic, do not have licensing arrangements. In Egypt, the

manufacture of pharmaceutical products under licence failed because there were
too many restrictive clauses. Subsequently, Egypt successfully developed its
pharmaceutical industry with its own capital and without a licence.

The transfer of technology through a contractual arrangement is the most
popular method. As was mentioned above, between 1980 and 1982 technology
contracts amounted to $US 150.4 billion. From the recipient's point of view,
this form of technology transfer 1is the least restrictive. Efficient
transfers through contracts require the availability of a national
technological capacity to define needs, select suppliers, formulate contracts
conduct negotiations, etc. 1In a number of ESCWA countries, therefore, when
relatively sophisticated projects were involved, foreign consultancy firms
were hired to draw up contracts. This was the case with the two Yemens and
with many GCC countries. 1In Egypt, Jordan, Iraq and the Syrian Arab Republic,
government design and contract units in the ministries participate with
foreign firms in the formulation of contract documents. Iraq and the Syrian
Arab Republic established public consultancy firms to prepare contract
documents for construction activities.

The private sector in all ESCWA countries depends on the Government and
on foreign firms to draw up contracts. It is interesting to note that
financing institutions do not play any part in these operations.

This heavy reliance on foreign consultancy firms to prepare contracts to
some extent offsets the advantage of transfer through contracts, as it is
difficult to judge where the loyalties of the consultancy firm lie. Indeed,
some countries hired a seécond consultancy firm to assess the contracts drawn
up by the first firm.

What, then, are the main characteristics and problems of technology
transfer in the ESCWA region?

The preceding review has revealed a number of points. First, the
institutions concerned with the process of technology transfer are fragmented.
As a result, decision-making bodies are diffused. Secondly, there are certain
disparities within ESCWA countries regarding the development of science and
technology infrastructure and human resources. Generally speaking, the
development of a national infrastructure has not taken place at the same pace
as that of the technology transfer. Most ESCWA countries still have a weak
scientific and technological capability in such important areas as
telecommunications, petrochemicals, electronics and informatics. In all these
areas, there is a lack of specialized institutions, competent manpower and
national development programmes.
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The cause of the imbalance in the development of human resources lies in
the policy for developing indigenous technological capabilities. The tendency
in almost all ESCWA countries has been towards developing university
graduates, mainly at B.Sc. level, and not towards development of skilled and
semi-skilled manpower. It is common in ESCWA countries to see a large number
of highly qualified manpower and a shortage of technicians in the same
institution .

Thirdly, ESCWA countries suffer from an acute shortage of technicians and
managers to operate and maintain technological projects. GCC countries relied
on non-nationals to meet their needs, but the two Yemens were unable to pay
this cost, and as a result they have suffered. However, all ESCWA countries
currently face severe problems of maintenance and the supply of spare parts.
This is primarily the result of the multiplicity of makers and suppliers and
lack of 1local technological capabilities. In addition, the absence of
co-ordination of technology policies at the national and regional level has
effectively contributed to the problems of maintenance.

What therefore are the main directions which could be followed to
alleviate these problems?

Three important points arise in this regard. The first is the need for a
regional body to provide consultancy, engineering and design services to
countries in the region. This was often emphasized during the Decade, but the
need still exists, even more than before. Secondly, ESCWA countries stand to
gain from co-ordinating the transfer of technology policies. Co-ordination
such as this will improve the negotiating position of ESCWA countries
vis-d-vis the technology suppliers. Thirdly, in order to be successful, any
attempt at co-ordination needs to be given an order of priority that has to be
agreed upon by the countries concerned.

The problem of fragmentation and diffusion of decision-making in
technology transfer could be dealt with by establishing institutional
contacts. Egypt is currently attempting to find a solution by establishing a
national network to deal with matters related to science and technology.
Another approach is being developed in Jordan and Saudi Arabia through the
establishment of co-ordination and co-operation at the sectoral level. Under
this method, in agriculture, for example, the assessment and development of
agricultural technology would be the responsibility of the National
Agricultural Research and Development Centre, which in turn is able to
sub-contract the implementation of projects to a network of related
institutions. A common feature of both approaches is that they facilitate
regional co-ordination.

The problems of inconsistency, imbalance and maintenance could be
alleviated through the co-operation and co-ordination of technology policies
between ESCWA countries. One aspect of co-ordination would be to establish
group negotiation with the technology suppliers in order to improve the
conditions of transfer. 1In the short term, the aim of co-ordination should be
to negotiate better terms for training nationals to operate, maintain and
manage the technology being transferred. This can be achieved through a
general strategy of improving licensing rights and removing restrictive
clauses from contracts. The long-term aims should be to involve technology
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suppliers in the establishment of joint institutions for the transfer process,
to agree on the local manufacture of spare parts and to secure the right to
establish maintenance and training facilities in the region.

Indeed, maintenance is an important aspect that can be developed in the
future. Maintenance and quality control are activities closely linked to the
development of indigenous technological capabilities on the firm and national
levels. If co-ordinated, organized and funded, they provide a systematic
long-term cumulative contribution to ©building indigenous technological
capabilities. The extensive range of technologies that have been introduced
into the region over the last two decades provides such an opportunity.
Therefore, serious efforts should be made to develop maintenance capacities in
such priority areas as medical equipment, research and development equipment,
civil aviation facilities and airplanes, as well as industrial projects with
processing lines. These are areas where close co-operation can take place
within the region.

Countries in the region can also benefit from co-ordinating their
technology policies to acquire telecommunications technology, petrochemical
and pharmaceutical industries, biotechnology, informatics, micro-electronics,
agricultural technology and water resources development, including recycling.
The advantages of group negotiation of the terms and conditions in all of
these areas can not be over-emphasized. One important point, however, should
be stressed: co-ordination and co-operation should first take place in the
countries themselves. This requires the integration of technology policies
into development plans, a condition which has not yet been met in any ESCWA
country.

A. Science and technology policy at the regional level

In the 1970s and 1980s, several regional organizations and Arab summit
meetings concerned themselves with science and technology policy issues.
Judging from the declarations and joint plans of action that were formulated,
they were well aware of the problems and their implications.

The implementation of the recommendations of regional meetings and
summits, however, is far from satisfactory. For example, the 1976 decision by
the Conference of Ministers of Arab States Responsible for the Application of
Science and Technology to Development (CASTARAB) to establish a joint fund for
the financing of joint research programmes has been shelved, although a
detailed feasibility study was carried out by the Kuwait Fund for Arab
Economic Development and several ministerial committee meetings discussed the
fund's charter. With regard to the Regional Centre for Development and the
Transfer of Technology, this project, with the extensive participation of Arab
countries, was prepared by ESCWA in 1978 at their request. It was approved by
representatives of Arab Governments and was submitted to the Arab League for
implementation. The Social and Economic Council of the Arab League decided to
shelve it. 1In 1980 the 11th Summit of Arab Heads of States in Jordan approved
the strategy for joint Arab economic action. The content of this strategy is
almost in line with the Vienna Programme of Action. Food and
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technology security are given priority with the aim of achieving
self-reliance, satisfying the basic needs of the population, and increasing
economic integration among Arab States. The strategy, however, is only an
indicative document that points to future actions. 1Its implementation depends
on the member States themselves. Since technology policies in these States
are not incorporated into their development plans, it is not surprising
therefore, that progress in implementation of this strategy has been very slow.

Table 1. Total imports and imports of machinery and transport equipment
(M and TE) in a number of ESCWA countries (1980-1983)

(Billions of US dollars)

Percentage value Value of total
Country Total imports of M and TE M and TE
Saudi Arabia 154.9 41 74.1
Iraq 83.8 30 27.1
United Arab Emirates 83.8 30 14.1
Kuwait 32.7 40 13.1
Egypt 36.4 28 10.3
Syrian Arab Republic 17.7 28 5.3
Oman 9.8 41 4.1
Jordan 12.9 28 3.5
Yemen Arab Republic 7.0 28 1.9
Democratic Yemen 4.5 27 1.2
Total and average 396.4 33 144.9
Source: Economic and Social Commission for Western Asia, Patterns of

Technology Transfer in the ESCWA Region and Methods for Improving their
Efficiency (E/ESCWA/NR/87/18) (Baghdad December 1987), p. 34.
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Table 2. Composition of imports by main type of technology and value of contracts
awarded in four types of technology for four ESCWA countries (1978-1982)

(Millions of US dollars)

Telecommunications
Total
telecommunications
Technical Supply of in four countries
ESCWA country services equipment Construction Total (percentage)
Saudi Arabia 1 362 5 881 293 7 536 68.0
Egypt 21 2 442 4 2 467 22.3
Iraq 15 828 149 992 8.9
Kuwait 13 73 7 93 0.8
Total 1 411 9 224 453 11 088 100.0
Commercial airline support systems
Saudi Arabia 953 338 2 348 3 639 66.99
Egypt 7 135 122 264 4.9
Iraq 3 11 1 486 1 500 27.6
Kuwait 0 4 36 39 0.7
Total 963 447 3 992 5 442 100.0
Medical services
Saudi Arabia 1 925 31 2 950 4 906 78.1
Egypt 0 3 47 50 0.8
Iraq 0 16 1 264 1 280 20.4
Kuwait 1 18 22 41 0.7
Petrochemical facilities
Saudi Arabia - 751 4 497 5 248 92.2
Egypt - - 168 168 3.0
Iraq - 2 - 2 0.0
Kuwait - 131 139 270 4.7
Total - 884 4 804 5 688 100.0
Total for the four sectors

Saudi Arabia 4 240 7 001 10 088 21 329 74.8
Egypt 28 2 580 341 2 949 10.4
Iraq 18 857 2 899 3774 13.3
Kuwait 14 225 204 443 1.5
Total 4 300 10 663 13 532 28 495 100.0

Percentage 15 0 43 5 47 5 100
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Table 2 (continued)

Distribution of share of three groups of countries
Technical Supply of

ESCWA country services equipment Construction Total
Six major

industrial

countries 46 69.1 76 .1 68.9
Other countries

outside the region 23.28/ 30.3b/ 16.2 22.5
Countries of the

region 30.7 0.6 7.6 8.5
Total 100.0 100.0 100.0 100.0

Distribution of the share of the six major industrial countries

Unites States 75.5 37.2 43.6 44 .4
Japan 3.4 16.5 7.9 10.7
Federal Republic

of Germany 2.8 10.2 7.0 7.8
United Kingdom 16.3 11.6 1.5 6.8
France 0.2 21.5 30.9 24.3
Italy 1.9 2.9 9.1 6.1
Total 100.0 100.0 100.0 100.0

Source: Economic and Social Commission for Western Asia, Pattern of
Technology Transfer in the ESCWA Region and Methods for Improving their
Efficiency (E/ESCWA/NR/87/18) (Baghdad, December 1987), pp. 41-42.

a/ Comprised of one Canadian communication technical service contract
(Bell of Canada).

b/ Comprised of several Swedish and Netherlands companies in
telecommunications.
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III. DEVELOPMENT OF HUMAN RESOURCES IN THE ESCWA REGION

In ESCWA countries, education at all three levels, primary, secondary and
higher, is provided free by the Governments, except in Jordan where a fee is
charged for university education.

There has been marked development in basic education in the region. The
number of first level students in the region increased from 11.3 million in
1980 to 13.2 million in 1984 (the last year for which aggregate data were
available). In each of the three categories of countries considered, growth
rates in enrolment in the first and second level of education in the same year
were high, ranging from about 5.0 per cent in the diversified economies to 9.0
per cent in GCC countries and the two Yemens. But there were wide disparities
in enrolment according to age groups. In Egypt, Iraq, Jordan and the Syrian
Arab Republic, the enrolment ratio by age group for the first and second
levels increased from 66, 89, 91 and 71 respectively in 1980, to 72, 82, 93
and 89 in 1984. In GCC countries, this percentage ranged in 1984 from 55 in
Saudi Arabia to 81 in the United Arab Emirates. 1In Democratic Yemen and
Yemen, figures remained very low at 52 and 42 respectively. However, taking
into consideration the substantial increases in the budget allocations for

education in these countries, the difference could be narrowed in the near
future.

The increases in enrolment in technical and vocational schools are
unsatisfactory. Only Egypt reported a ratio of 21 per cent. In Iraq, Jordan,
and the Syrian Arab Republic it ranged between 7 and 9 per cent in 1984,
mainly owing to the low priority given to manual work and technical
professions in the societies.

Visible increases were also recorded in higher education. There are now
52 universities in the ESCWA region, nine of which were established during
the 1980s. The total number of university students increased from 751,000 in
1980, to 1.05 million in 1985, representing an average annual increase of 7.9
per cent. The number of university teaching staff increased from 25,294 to
35,594 during the same period. The number of graduate students studying for
Ph.D. and M.Sc. degrees also increased, from 34,807 to 52,336, representing an
average annual increase of 10 per cent. High growth rates in university
education were achieved by countries in all of the three categories under
consideration.

Serious efforts have also been made to eradicate illiteracy in the
region. The percentage of illiteracy has fallen in almost all countries,
ranging between 21 to 43 per cent in the first two categories of countries,
and 49 and 58 per cent respectively in Democratic Yemen and Yemen.

Was the growth in the number of students matched by adequate teaching
facilities? Did universities provide the right education for the economy?
Was the standard of quality maintained? Did universities provide the type of
education demanded by the society?
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The answers to some of these questions will be discussed here and in
other sections. It should also be noted that the following is based on a
sample study of five ESCWA countries: Jordan, Kuwait, Democratic Yemen, Saudi
Arabia and the Syrian Arab Republic.l/

(a) In the Syrian Arab Republic and Saudi Arabia, local universities
supply most of the graduates in the fields closely related to science and
technology (science, engineering, medicine and agriculture). During the
period 1984 to 1985, only 15 per cent of graduates in these fields were
educated abroad. However, in Democratic Yemen between 40 to 50 per cent of
the graduates in these fields were educated abroad. 1In Jordan, which is
unique in the field of higher education, the number of graduates educated
abroad far exceeds those in local universities. Although three new
universities have been established in Jordan during the 1980s, it is estimated
that during the period 1986 to 1990, the number of Jordanian graduates abroad
will be about 14,000, whereas graduates from Jordanian universities will
number about 8,000.

(b) This shortfall in meeting local demand for qualifications in the
fields of science and technology is accompanied by a shortage in the
facilities of doctoral degree programmes. There are no universities in the
ESCWA countries with doctoral degree programmes. Very limited M.Sc. degree
courses are offered (in civil engineering, electrical engineering, chemistry
and mathematics) in Egypt, Iraq, Kuwait, Saudi Arabia and the Syrian Arab
Republic.

(¢) Moreover, the ratio of students to university staff remained at
about 29 to 1 throughout the period. However, there were wide disparities
between individual countries. For example, in the Syrian Arab Republic it was
29 to 1, in Egypt and Iraq it was even higher, while in Jordan and Kuwait it
was 22 to 1 and in Saudi Arabia 10 to 1.

(d) The ratio of students enrolled in universities to those enrolled in
technical and vocational schools was very high, but it varied from country to
country: in Saudi Arabia it was 9 to 1, compared with 25 to 1 in the Syrian
Arab Republic and 1 to 0.8 in Democratic Yemen and Jordan.

(e) With regard to the adequacy of university facilities and based on
direct interviews with faculty members teaching science and technology and
related subjects in the five countries mentioned above, the availability of
material resources needed was adequate in most cases and poor in others.

The extent to which existing education patterns are in line with the
requirements of science and technology development will be reviewed in the
section on science and technology service.

1/ Economic and Social Commission for Western Asia, Education for
Higher-level Scientific and Technological Manpower: Identification of Measures
and Mechanisms (E/ESCWA/NR/87/22) (Baghdad, January 1987).
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IV. ANALYSIS AND ASSESSMENT OF RESEARCH AND DEVELOPMENT

The 1980s witnessed a number of changes in R and D in the ESCWA region.
There has been a substantial increase in the number and qualifications of R
and D personnel, in the number and types of R and D institutions, in the
fields covered by R and D activities and in the plans, strategies and policy
measures that have been introduced to strengthen R and D activities and their
links with the production sectors. However, there are still a number of
serious shortcomings in the organization of R and D in the region. Indeed, it
is widely believed that the developments that have taken place in R and D were
neither sufficient, compared with the rate of economic development in the
region, nor fully in line with the requirements of that development.

There have been differences in the development of R and D activities in
ESCWA countries, with wide gaps in the 1level and coverage of R and D
activities. Egypt was (and still is) the most developed country in this
respect. There are 297 institutions in Egypt that are concerned with science
and technology, of which 275 institutions carry out R and D activities. 1Iraq,
Jordan, Kuwait, Saudi Arabia and the Syrian Arab Republic narrowed the gap
considerably between Egypt during the decade, but the two Yemens and the small
Gulf countries are still far behind.

Another common feature of the region is the lack of separate and accurate
data for R and D. Very little was achieved during the decade in this
respect. There is no unified system for defining and classifying R and D
data, neither for the region nor even for the same country. As a result, no
accurate aggregate picture of R and D could be drawn up for the region. The
following aggregate estimates give, at best, only a rough indication.

In all of the countries of the region R and D, particularly research
activities, are carried out by three types of institutions: scientific
research centres, universities and R and D units in government ministries. As
noted below, the role of the research centres has been enhanced in almost all
of the countries covered. Thus, in Egypt the Academy for Scientific Research
and Technology is at the centre of planning and monitoring Egypt's five-year
research plan. The same is also true of 1Iraq's Council for Scientific
Research. 1In Jordan, a new institution, the Higher Council for Scientific
Research and Technology, was recently established, and includes the Royal
Scientific Society. In Saudi Arabia, the National Centre for Science and
Technology was superceded by the King Abdul Aziz City research complex. These
centres, which are primarily responsible for applied research, are largely
government-financed, although recently the emphasis has turned to contract
research as a source of financing.

Although in general the allocation for R and D as a percentage of GNP in
the region increased during the 1980s (in some countries quite considerably),
it still remains well below the world average and that for developing
countries. Based on estimates of recurrent expenditure at R and D centres and
universities in 12 ESCWA countries, and assuming that an average of 10 per
cent of the wuniversities' recurrent expenditure is spent on R and D
activities, it is estimated that in 1984 total expenditure on R and D in the
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countries concerned amounted to $US 445 million. More than half this sum ($uUs
231 million) was spent on basic research in universities and the rest ($US 214
million) was spent on applied research in the research centres. The estimates
do not include expenditure on R and D in research units in the ministries.
But it is unlikely that much improvement will be made when this is inecluded.
Even adding 0.1 per cent of GNP for capital expenditure on R and D, at 0.25
per cent, the ratio would still be lower than 1.8, the world average for 1980:
the average for the developed countries was 2.3 per cent, and that for
developing countries 0.47 per cent.

In Egypt, the total expenditure on science and technology, including R
and D, increased from 0.8 per cent of national income in 1979 to 1.2 per cent
in 1980. 1In absolute terms, expenditure on R and D alone (which was available
for one year only, 1983) amounted to $US 40.4 million. The total allocation
for research in the 1983 to 1987 Five-year Research Plan amounted to $us 120
million. Although these expenditure figures do not include R and D capital
expenditure, they are nevertheless still very low. For example, they are
lower than the annual allocation for R and D in Kuwait, a country with a
population of 1.5 million, compared with almost 50 million for Egypt.l/ In
Jordan, the allocation for R and D activities in the development plan covers
only capital expenditure and expenditure for the development of human
resources. This allocation was not only relatively small in both development
plans during the decade, but remained between $US 15 to 20 million for the
five years of the plan. Some informed sources have placed the average ratio
of expenditure on R and D during 1980 to 1985 at 0.15 per cent of GNP. This
was about one fifth of the planned ratio stated in the successive five-year
development plans. 1In Iraq, R and D expenditure data are not available, but
the official estimate for expenditure on R and D for the period 1980 to 1985
is 1.2 per cent. In Kuwait, the government allocation for R and D increased
from $US 20 million in 1977 to $US 50 million in 1982. Although the latter
figure amounted to only 0.23 per cent of GNP, the low percentage is due to the
relatively high level of o0il revenues in GNP. The total sum allocated was
nevertheless greater than in Jordan, for example.

During the period 1986 to 1987, the budget of the Kuwait Institute for
Scientific Research (KISR) amounted to $US 60 million. Nearly $US 9 million
of this budget was self-financing. In Saudi Arabia, the latest available data
relates to 1979. It combines expenditure on higher education and science and
technology, including R and D. Expenditure amounted to $US 5 billion. Higher
education and educational projects, however, claimed the highest share.
Taking into consideration the number of new research centres and the
institutional changes that have taken place during the decade, research funds
and facilities are more than adequate.

1/ Although the figures are much lower in Egypt, allowance should be
made for the exchange value of dollars in both countries.
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But the question remains as to the origin of R and D expenditure and its
allocation between the various research sectors.

Egypt has no separate data on the main contributions to research
activities. There 1is, however, a breakdown of researchers by the main
research institutions which will be examined below but, it should first be
noted that although the Academy has overall responsibility for research in
Egypt, and it is the main financier of the research projects, the greatest
part of its research funds are allocated to research carried out by
universities and ministries. A breakdown of research expenditure figures was
available for 1983 only. It showed that nearly 77 per cent of R and D
expenditure was for research in higher education, 19.0 per cent for the
commodity-producing sectors and 4.0 per cent for the service sectors.
Moreover, mnearly 15 to 20 per cent of the total represented capital
expenditure, and the rest recurrent expenditure. Based on the information
given for the five-year research plan (1982/1983 to 1986/1987), almost half of
Egypt's total research funds were allocated to food and agriculture (48.6 per
cent), followed by petroleum, energy and mineral resources (14.5 per cent),
and health and medicine (9.0 per cent). The sum allocated to industry,
environment and infrastructure did not exceed 21.0 per cent over the five-year
period.

Also in Jordan, expenditure on research in universities was the largest
(40 per cent of the total), followed by the Royal Scientific Society (RSS),
with 27 per cent, and the Ministry of Agriculture with 11 per cent. The
expenditure of the Phosphate Mining Company, one of the largest companies in
Jordan, was relatively low and a breakdown of expenditure by activities was
not available.

In Kuwait and Saudi Arabia, the expenditure pattern was similar to that
in Egypt. Allocations between the different activities, nevertheless, were
quite different. An analysis of completed and ongoing research projects in
KISR for 1985 indicates that of the five programme areas, food and water
resources, environment and engineering research claimed the highest share,
followed by techno-economic studies and petroleum.

Analysis of employment figures in R and D activities bears out the same
pattern. Employment figures are more complete and comprehensive in almost all
the countries covered.

In Egypt, in 1982 to 1983, 46,797 persons were engaged in R and D
activities. More than half were scientists and technicians, and the others
(20,178) were employed in auxiliary R and D activities. Nearly 48.0 per cent
of the scientists and technicians were in higher education and 31.0 per cent
in the commodity-producing sectors. Based on the figures given in the
1982/1983 to 1986/1987 Research Plan, 40 per cent of researchers worked in the
universities, a similar percentage in the ministries, and 20 per cent in
research centres coming under the Academy.

Nearly half of the researchers held a Ph.D. or M.Sc. Only 8.2 per cent
were engaged in engineering and technology research, while the majority were
employed in natural, medical, and agricultural sciences.
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In Jordan, no accurate information is available on the number of
researchers. This is primarily owing to the fact that a unified concept has
not been applied to define those who work in R and D activities. One source
suggests that the number of researchers in Jordan increased from 1,241 persons
in 1981 to 1,934 in 1984-1985. Most of the increase was among Ph.D. holders.
The figures also show that most of the researchers (669) were in universities,
followed by the Royal Scientific Society (293). The commodity-producing
sectors employed 279 researchers (i.e. 27 per cent of the total). The highest
proportion of researchers was in social sciences and humanities (31 per cent),
followed by natural and engineering sciences (25 per cent) and agricultural
and biological sciences (17 per cent). The majority of researchers were
employed in the public sector, with only 4 per cent (49 persons) in the
private sector. Although this situation has not changed fundamentally during
the decade, it will only be verified when the survey recently completed by the
Higher Council is published.

In Kuwait, KISR is the main research centre. The number of staff in KISR
increased from 570 in 1979 to 989 in 1986, but only one third of this number
were nationals. In 1986, the number of researchers increased to 334 (compared
with 118 in 1979), and the number of nationals increased from 43 to 163.

Saudi Arabia faces a similar problem. In 1983, of a total of 89
researchers, in King Saud University (which had the largest number of
researchers among the wuniversities in the Kingdom), 70 were non-Saudi
Arabian. During the decade, the main thrust of the development strategy in
the country has been to redress this situation and increase the number of
qualified Saudi Arabian researchers.

Tangible progress was made during the decade in the preparation of R and
D projects and programmes. Some countries, notably Egypt and Iraq, have
introduced five-year research plans and strategies. There have also been
improvements in the method of selecting research projects, monitoring their
execution and evaluating their results.

In all countries in which R and D plans were introduced, central
responsibility for co-ordination with sectoral ministries and implementation
was left to the national research centres. It would therefore be useful to
make an analysis of the changes that have taken place in the methods of
formulating research plans and their content.

In Egypt, a number of specialized research councils have been set up
within the Academy, where each one roughly corresponds to one sector in the
development plan, namely: food and agriculture, industry, petroleum, energy,
mineral resources, health and medicine, the environment, transport and
communications, construction and housing, new settlements, management and
economic sciences, social sciences, demography and basic sciences. These were
linked to networks of numerous commissions and committees, including 851
scientists, experts and retired high-ranking officials. The pgeneral
principles that have guided the selection of research projects by council
members include solving national problems, utilizing local technological
capabilities and strengthening the links between research centres and the
production sectors. The principle of bidding was applied to the selection of
contracts in the majority of cases. However, in some cases bidding was
limited when special expertise and facilities were required.
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More or less similar procedures were applied in the preparation of the
research plans in Iraq and the Syrian Arab Republic. 1Iraq, in fact, has also
developed an R and D strategy. It is currently in the process of implementing
its second research plan. Information on the latter is very scanty. The
planning procedure, however, is not very different from what was described
above for Egypt.

The plan included 357 research projects. They were predominantly in the
public sector with some in the mixed sector and the private sector. Each
research project contained a comprehensive assessment of at least five
aspects, the human and material resources needed for implementation, the
institutions which would benefit from the research, the institutions which
would be involved in executing the projects, the type of technical training
needed, and the plan of action for implementation. No information 1is
available on the number of research projects which were actually implemented,
the funds invested, the 1local and foreign capabilities involved and the
results obtained.

Following the introduction of the first plan, the 1980 to 1985 plan, Iraq
also formulated its first strategy for scientific research. The strategy
deals with two important problems which characterize R and D activities in
Iraq. The first is the weak mechanism for linking the producers and users of
R and D in the develop<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>