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INTRODUCTION
I. AIMS AND OBJECTIVES

1. The national paper prepared by the State of Kuwait on the application
of sclence and technology to development covers all sectors of national
economic activity and thus deals with all the main topics relating to the
role of science and technology in national economic and social developnment

in a realistic, comprehensive and integrated manner.

2 The effort put into the preparation of this report, in addition %o

the 26 sectoral reports, was aimed at stimulating increased awarencss of

the significant role playad by science and technology in davelopmént.

This important =im was achieved throuzh the many discussions which tool

place with the heads and members of the 26 work teams and the results wepe
crystalized during the National Seminar, on the Aprlication of Science and
Technology to Development in the State 6f Kuwait hold on 6 and 7 May 1978

in the Kuwait Institute For Scientific Research when all matters related

to the subject of the Seminar werc discussed in a national open debabe. The
topics discussed at the Seminar included the role of science and technology
in economic and social development, the adverse repsrcussicns of scicnce and
technology, scientific and technological dependence, international and regzional
co-operation and national and sectoral reccimendations, It is our hope that
this endeavour will be thebegiming of a continuing long=tarm process thakb
will enable us to keep the role of science and technology under constant
review and appraisal and thus strengthen the national scientific and technow
logical capability. Such endeavours will inevitably lead to the creation
a fundamental system aimed at the integration of the scientific and technolo-
gical sector with the other cconomic activities within a =ound econoriic,

social and cultural frameworik,



IT. SUMMARY

3. In the mid-fifties Xuwait initiated an anbitious programie aimed at
utilizing scientific and technological methods to cvercone geographic, social,
ecoromic and demographic constraints within the State through the application

of oil revenues, national will and human resources. This resulted in the
achievement of significant and tangible progress at all social levels within

a relatively short period of tinme. In effect, the implementation cf this
programme can clearly be seen, for example, in the ewxistence of the petro=
chemical industries, scea water desalination plants, 0il refineries and ,
communications and solar energy system; It is worthy cf note that, as mentioned
in the repovt by the Ministry of Planning, science and technology contributed

vetween 10 and 15% of the growth in national income during the period 1970/75.

4. Looking to the future it is our belief that the State of Kuwait will

be faced with various challenges such as the use of modern scientific and
technological methods for the diversification of the economy, the improvement

of the quallty of social services and the reduction of dependence on foreipgn
1ahour. These objectives differ from those set during the past two decades

in so far as the emphasis is shifted from quantitative development to qualitative
development. In the past there was a need tc obtain a lot of everything but

at present the real need is to provide the best services and equipment for
specific purpose. Consequently the choice of appropriate technology is consi=-
dered to be a vital matter of far greater importance than at any time in the

past.

5. In general the Kuwaiti economy is dependent on science and technology

as represented by capital goods and thie is due basically to the small.size

of the local market, the shortage of scientists and engineers and the inadequacy
of the scientific and technological base 20 vital to industries dependent on
research and development, In the case of skilled labour the situation is
different since the country is becoming less dependen® in this respect. One

of the main reasons for this is the influx of skilled personnel since Kuwalt

is now able to attract many distinguished Arab geientists who have lived and
worked for long periods in the United States of America and other yestern
countries. The vast increase in the number of Kuwaiti students studying

abroad is als?»an important factor.
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6. The Government has been able to facilitate the transfer and development
of technology by creating an open scciety, promoting the establishment of
local scientific. and technological institutions and providing the necessary
funds for studies directly concerned with the application of science and

technology in addition to investment in modern scientific and technological

equipment,
T The shortage of labour and the inadequacy of the infrastructure still

constitute the principal obstacles. The shortage of labour in fields relabed
to science and technology poses the main problem in almost all development
sectors. In spite of the significant achievements made in the cxpansion of
the educational sector and the eradication of illiteracy, in the case of

labour demand still exceeds supply. With regerd to the infrastructure the

i

demand for these services {roads - hospitals « ports ctc) has grown at a faster
rate than these facilities can cope with; Other obstacles include the insuffi-
cient role played by values, institutions and public awareness in furthering
the application of science and technology to development and also the limited

nature of information systems since these are still in the formative stase.

8. The limited use made of scientific methods for the solution of social
problems such as the devglopment of the waler supply, problems of tralffic
congestion and the management of fishery rescurces constitutes one of the main

obstacles.,

c. In order to catch up with scientific and technological progress and to be
able to strengthen and co-ordinate local scientific and technological institutions
there is a need for a naftional central scientific and technological policy=

making body,
10. The main recommendations in this sphere can be surmarized as follows:

(a) The establishment of priorities with regard to national objectives

eand scientific and technological policy according to naticnal requirements,

(b} A human itarian approach to science and technology since man must
be able to control the machine and not allow the latter to damage the environ

ment or ethical values and institutions.

(c) The formulation of short and long-term policies with regard to the

developuent of manpower,



11. At the regional level co~operation bstween statcs is one of the most
important instruments in this sphere, especially in fields of concern to the”
states of the region. For cxample, we would nmention the possibility of

for'mulatiné a Stl"Oﬂ;’f research and develo ment pro arrie in the field of natural b
S =) k. K
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resources (oil - natural gas = solar energy - water desalination - and the

managenent of fishery resources).

12. At the international lavel the State of Kuwait has supported the
principles of the new international economic oprder and the code of conduct
regarding the transfer of technolog ; The provision of a system for the
dissemination of information at international level is one of the main requirge-

ments with which the State of Kuwait is especinlly concerned.




III.  TINSTITUTIONS WHICH CONTRIBUTED TO TUE PREPARATION
OF THE SECTORAL REPORTS

13. The following is a list of the institutions and bodies which
contributed to the preparation of the sectoral reports and constituted
a principal source of reference for this report,

Ministry of Planning, Ministry of Petroleum, Ministry of Electricity and Hater,
Ministry of Public Works, Ministry of Public Health, Ministry of Cormunications,
Ministry of Finance, Ministry of Gducation, Ministry of Trade and Industry,

Public Housing Authority, Kuwait University, Kuwait Chanber of Trade and Industry,

Petro-chemical Industries Company, Kuwait National Petroleun Company, Kuwait

Institute for Scientific Resaarch.

Part One: The Economic Situntion

1. The economic situation in the past, present and future:
14, In the period prior to the discovery of oil ths State of Xuwait was

dependent for its livelihood on fishing, pearling and the trensis trade. Since
0il was first exported in 1946 the countryts economic growth has bscome highly
dependent on petroleum and the oil-ralatod sectors; Recent figures show that

oil revenues constitute around 70-80 per cent of the Oross Domestic Product znd
95=98 per cent of the Covernment budget; With the exception of petroleun the
Kuwaiti economy is facing serious obstacles due to the :small size of the country
(Population 1.1 million in 1976), harsh climatic conditions, poor soil fertility
for large scale agricultural expansion and short supply of fresh water. Furthere
more, the limited supply of manpower constitutos a definite obstaclie to the
process of economic development, In view of these geogrephic, social, econonic
and dsmographic characteristics Kuwait hos had to rely to a large degroe during
the last 20 years on the use of its oil revenucs for the ccquisition of modern
scientific and technological methods ns a neans of social developnen® Lo ensura

a high standard of living for its citizens.

15. Since the beginning of the sixtics Kuwait has withessed notable cconomic
growth and social activity as can be seen in all sectors of the econony. Avaie
lable statistics show that the GDP doubled more than 4 tines during the neriod

1965/66 to 1975/76 until it reached the level of $US 11.83 billion., Thi

V4]



B

increase dates principally from 1973 when oil prices were modified with the
result that Xuwait's financial reserves rose to an unprecedented level which

o

enabled the State to raise the cconoriic and social standards of its n ,JonaLS
who are, after all, the raison dletre for development in the national eCOnomy.

16. If the GDP measures the level of aconordc activity then in ividual
consumption measures the level of the 01t14cn'° eccnomic welfﬁre. Exoenditure
on private consuMpilon rose by around 300 per cent in a ten year pe eriod {1965/
66 to 1975/76}. Duang the same herlou average individual consumption rose

at an annual rate of 3,55 per cent. ne increased level of economic prosperity
can be scen not only from the average individual income which is the highest
average incone in the world but also from the wide range of social services
provided free by the State to all residents in the country. Kuwalit has been
ahle to provide its people with the widest and most completu renge of social
services in a manner unprecedented anywhere in the world, Bducation is free
and sometimes includes free food and clothing for students. Medical care is
also free for every one and the health gservices in general are of a high
standard. The housing programmes subsidizzd by the State provided homes for

most families of limited income.

17. Not only does the Government provide freec and gubsidized services butb
it also does not impose any taxes on income or production and custons dues
are minipal end sometimes almost non=ex istent in the case of certaln essential
consuner and capital goods. Foodstuffe are algo subsidized irres spective of

whether they are imported or locally produced and all public utilities such
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as water, electricity and gas are also suas*ﬁ;zed whether for ind
consunption or for use by industrial institut*oaw. Hence it can be sald that

the Kuwaiti Government's programmes. in the field of publi
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unprecedented anywhere in the world.

18; Other prosperity indicators include the hish level of nuuloﬂu] savings
and the volume of imports. Whereas the savings rate anounts to 10 per cent
in the developing countries and around 15 per cent in the develeped countries
in Kuwait it reached 32 per cent in the year 1975/76 and jumped to 54 per
cent in the year 1976/77. Imports increaséd more than five-fold in thoe Last

10 years.
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19. aAlthough we can designote the present cconomic situation of Kuwait as
"a high consumption econony® both the Government and the private sector are
making joint efforts to increazse the country's productive capacity by transe
ferring part ¢f their resources o cepital formatiox; Available information
shows that gross fixed investments rose from 113 million Kuwaiti Dinars in
1965/66 to 247 million Dinars ten years later; It should also be noted that,
although this basic change is a positive step towards economic and social
growth, the extent of the change is less than the minimunm needed to meet

the country's economic cgtablllty.

20. The increase in income and the attendant expansion in the field of
finance, government and services fectors led to a parallel increasc in the
number of immigrants intc the country due to the shortanme of local wenpower,
The number of arrivals rose from 247,280 in 1985 to 522,749 in 1975, and in
each of these two years the proportion of arrivals represented 52,9 per cent
and 52.5 per cent of the total p onulabion respectively, At the same time the
number of Fuwniltis rose from 200,059 in 1965 to 472,088 in 1975 and from 1961
to 1975 the growth rate of the Kuwaiti population dropped from 14.5 5 per cent
to 6 per ce nt whereas the growth rate among the arrivals dropped fron 9.3 per
cent to 6.3 per cent and at present the overall population growth rate is

estimated at 6.1 per cent which is the highest rate in the world,
21, Among the other important achievements we should nention the following:

{a) The illiteracy rate dropped from 45.7 per cenb in 1961 to 35 per

cent in 1975.

‘b) The number of kinder&*rtens and prinary, 1nuu;med1afc, secondary
and other public schools rose from 10~ in 1961 to 326 in 1975. The total
number of pupils increased from 51, O D in 1981 to 201,907 in 1975; Likewise
the number of studonfs attending Xuwait University increased fron 1988 in
19/O to 3832 in 1975,

¢) The number of individuals per doctor dropped from 958 in 1570 to
&30 in 197 5.

-~

(dj The anount of social assistance payments made by the bt te rose
from 2063 million Xuwaiti Dinars in 1967 to 6715 million in 1976.



(e) The percentagc of accidents on the public roads per thousand
{phabitants dropped from 4,30 in I96T to 3.62 in<y9T70.

() The number of telephones increased from 26 thousand in 1963 o
155 thousand in 1977

{(z) Betwcen 1965 and 1576 the capacity of the water desalination

plants increased from § to 60 million imperial gallons per day.

(h) Likewise the capacity of the electric power stations rose from
160 million watts to 1445.6 million watts during the same period.

22, In spite of these significant achievements it is important that we
be aware of the difficulties which might impede progress in the future s0
that once these potential problems are identified it may be possible to

resolve them by strengthening the role of science and technolegy.

23. We will begin with the Kuwaiti economy which is suffering from the
narrowness of its productive base in the agricultural sector which is very
1imited in area. The productive cupacity of the industrial sector is also,
of necessity, basically restricted to the oilerelated industries and a few
construction material industries with the pesult that the economic center

of gravity revolves around the trade, finance and services sectors the pros=-
perity of which is in tern dependent upon the oil revenues. For thiz reason
and 2lso because »f low labour productivity and the elementary condition
cheracterizing most of the non-oil sectors, the Kuwaiti economy is considered
as being in the category of developing countries even though the proportional
income per single individual causes Kuwait te rank smong the most developed

countr.es.

24, Possibly the most urgent national objective is to reduce the country's’
dependence on oil, by diversifying the industrial sector and broadening its
productive base. To achieve this aim it is necessary to conduct extensive

rc scarch in order to discover the potential capabilities for industrial

growth in non-traditional fields such as textiles, food, paper, ferrcus and
non=ferrous metals, non-metallic products, transport and precision instruments.
The challenges that these industries will face will not be limited to mesting
the neads of the local market bntwill also involve competing in foreign

marlzets. In short, this means that the establishment of these new industries
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basically requires the ability to councte with theip foreign counterparts,
This competition should nol rely on State subsidies alorce but rather on the
indugtry's ability to more than compensate for the lack of expertisas and
shortage of national manpower cte. by drawing full benefit from the relative
advantages available locally such os the absence of toxation, low custons
dues, availability of caital, low land rent, industrial loana at low interest
and the supply of cheap energy.
25. The indentification of the most appropriate industrinl activity for
Kuwait is, in itsclf, insufficient. Tt is more important Lo select the most
the

type of technology needed in Kuwait would be one of high capital intensity

b
Y

appropriate type of technology, In this respect it would appenr tha!

and small size with a high degree of automation in view of the abundance of

capital and shortage of manpower. Accordingly, the choicc of appropriate

technology involves a serious challeange which we rust face with courasge.

IL, National and sectoral objectives:

s National objectives:

26. Kuwait's long-term economic objectives are ained at establishing a
g

society characterized by the following features:
(a) Autowmotivated economic growth.
(b) Increasing income an” production raktes,

(c) & guaranteed minimum level of prosperity for all individuals.

27. The current economic plan {1976-1981) formulated within the contex

of the ahove-menticned objectives is based on the following sirategic factors:
(2) The developnent of manpower by training, planning and organising

manpowcr pgquirenents, promoting female participation in the work force,

increasing productivity and linking the latter to vage rates

(h) Deonomic  diversification and broadening the productive tose throush
the use of capital intensive technology tomether with the adaptation of modern
technology to local needs, the establishment of a plan for industrializaltion
based on clear developient criteria and the creation of a suitable clinmate

to encourage investments in the local sectors,
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(c) Beonomic co-crdination and integration among the various sectors
based on the creation of linkages and the facilitation of movenent among the
varicus sectors, the reduction of production bottlenecks and the promotion

of regional and Arab co-operation in joint developnent projects.

(d) The creation ofa podlution-free society enjoying economic maturity

and a social systen hased on sound values.

28 Thus it is clear that the projects in the current cconomic plan arc
aimed at increasingz the GDP by 6.5 per cent Lo bring it up to the level of
5 billion Kuwziti Dinars in 1981. In accordance with this plan the non=oil
sector will grow at an annual rate of 11 per cent while the oil sector will
grow at an annual rate of only 5 per cent, This is an indicabion of the em=
phasis being placed by the State on the economic diversification policy and

the encouragement of the non-oil sector.

29, With an estimated annual growth rate of 6.5 per cent the population
will reach 1.42 million persons in 1981 and it is expected that emplovient
will grow at a rate of 6.5 per cent to reach a level of 434 thousand by 1681,
Tt is also expected that the employment of Kuwaitls will increase at a
slightly higher rate than the immigrant labour force as a resull of which the
proportional representation of ruwaitis in the total labour force is expected
to increase from 29.2 per cent in 1976 to 26,8 per cent in 1981 and this is
equivalent to the increased proportional participation of Kuwaitis in the
work force. At the same time it is expected that productivity will increase
by 3.5 per cent per year in keeping with the State's policy of achieving

hisher levels of traming and adopting copital intensive technologies.

B, Sectoral objectives:

30. Oil: With the establishment of a ceiling for oil production there is
a need for considerable efforts to be made for the control and malntenance
of oil reservoirs; Exploration must also continue even in areas which are
defined as explored or dry areas.

31, Solar energy: Although Kuwait possesses vast oil reserves it would be
wise to explore the field of solar energy from the point of view of its
potential use in:

(2) Solar cooling and heating svstens for buildings of all sizes in

Kuwait and the Arabian Gulf region.
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(=) Solar heat conversion.

(C) o sricultural expansion: through the use o1 ‘.?;I"G@}_’lhOUSGS with a
& & [&
special heatinf»“ and cooling s sten to grow crops throughout the vear in
5 & > & &

Kuwait's hot and humid climate.

d) The developnent of interlinked food, water and power complexes for
isolated communities to mect their needs for fresh water, clectric power and
vegetables. In the light of the considerable econoric netential of solar
energy the CGovernment inaugurated and integrated research and development
programme in the middle of 1976 at the Kuwail Institute for Scientific
resecrch and within 2 years the programme had won worldewide estesm for its

qualitative and quantitative achievements.

32. “Water: In order to facilitate and maintain the srowth preocess Ruwait

must continue its endeavours in connexion with the desalination of the waters
of the Gulf and also of brackish ground water sources., The laktest forecasts
indicate that the maximum rate of consumption will increase Trom 56,1 million

[ is J

imperial gallons per day in 1977 to 100 nillion imperial gallons per dey in
1980 and, subscquently, to 220 million by 1985, In effect, 1t iz anticipated
that the demand for water will reach 774 million imperial gallong per day by
the year 2000. This will confront the State with considerable challenres
since it will require vast investments in addition to extensive rescarch
rrojects to determine the best methods of water desalination a% the lowest
possible cost. At the present %time all of the existing disgtillation units
cperate under the multi-stage distillation system. Further research will be
carried out to study the possibility of using cheaper methods such as stean
pressure, roverse osmosis or electrolysis. In addition to the increasc in the
quantities of fresh water there are other aims which require considerable
attention., These aims include an expanded’ programme for the purification of
saline water scuraezs and sewage water treatment for use in sanitary distilla-
tion, indusbtrial cooling, agriculture and the recharging of ground water,

Other objectives include the following:

{a) the recycling of wafer for other nurposes wherever it is feasible

to use less purec water for these purposes,

(b) the adoption of more effective measures to prevent water socpane
with the ainm of reducin;; wastame of fresh water.
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{c) the adoption of policies aimed at measuring consumption and the

Tixing of suitable prices to discourapgz consuners from wastinz fresh watbar,

(d} the adoption of measurcs to prevent water evaporation from cisterns,
surface rescrvoirs and seasconal and rain water catchment arcas.

(e) the adoption of measures to introduce methods of modifying the
climate and finally,

() stimulating increased popular awareness of the importance of water

conservation,

33. Fishery resources: This natural resource takes second place after oil

in order of importance with regard to availability of natural resources or

raw material. The economic output of fishery resources is suffering from
severe disturbances and constant decline. There is a constant decrease in the
quantities available in the waters of the Gulf and the amount of fish caught

at the present time is around 1/5 of that caught at the height of the fishing
boom in 1965/67. The economic loss sustained by the State as a result of the
excessive shrimp fishing alone over the past 10 years is estimated at 33 million
Kuwaiti Dinars. Iﬁ would have been possible to conserve this resocurce if there
had been wise management of fishery resources at the peaik of the shrimp fishing
boom in 1976, In view of the fact that the scientific and technolozical
components of the fishery resources sector are similar to their counterparts

in the fishery resources sector in other countries what is rcquired here is

not the conception of scientific and tehnological systems in themselves bub
rather the application of the science and technolozy already available. In
particular it is essential to introduce a wise system of managemont in the
Tishing and shrimping industry with the aim of defining the highest yield which

it is possible to maintain,

34, The environment: In view of the deep concern being shown for environ-

nental protection and management and the urgent need to reduce air, water
and earth pollution the following priorities arc urgent requirements to ensure

the preservation of a suitable envirenment for the population:
{a) Environmental awarensss or environnental education;
{b) The defination of a minimm level of enﬁironmental quality;
(¢) Environmental laws and standards;

(d} Control and implementation;
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35. In this field the general objective is reflected in the principle that
technological development, whether local or foreign, must be nccompanied by

a study of its efflect on the environnent. In other words the vrocess of
technological selection must, in principle, include "environmental affect®,
Hence the State will be able to reap the harvest of technological progress

with the least Possible effect on the environment in general,

36. Agricultugg: The agricultural sector in Kuwait contributes less than

1 per cent of the domestic product. In 1976/77 the total area under

cultivation amounted to around 907 hectares (around 8 square meters per perscn).
1

In 1976 the total population in agricultural areas was estimatcd at 0.3-1.0

(e

per cent of the total labour force., These statistics indicatbe that a
present time agriculture plays a very minor role in the country's econony.

Hence Kuwait relies basically on imports to mee: the ever increasing local

necds for foodstuffs.

37. In order to narrow the gap between production and local agriculbtural

consumption it would appear that there is a reed t

(a) Prepare a national master plar of the walerneeds of population

centers, industrial projects and the agricultural sector,

(b) Introduce and acdapt the appropriate technology to overcome the

harsh climatic conditions in Kuwait.
{c) Step up research on animal resources and range managoment.

38, Petro-chemicals: The petro-chemical industry is the nost suitable

industry for Kuwait's economic situaticn since it uses locally available raw
materials, nanely oil, capital and encrgy. Furthernore, the sale of rofined
retroleun products rather then the marketing of oil as a raw mabterial has

the result of increasing the State's profit from oil,

Part Two: The far-reaching importance of scicnce and technoiozy

I, The scope of science and technology
A. Science and technology:
39. Science represents mankird's stock of knowledge at a specific tine.

In general science plays two fundamental roles in the life of nations « firakly
in the production of more sophisticated and advanced equipment and machinery



and secondly as an instrument to help nations to overcome their problenms
through the most modern systems of planning, organization aznd menagement.

It could be said that one of the main causes ¢f cconomic backwardness lies

in the failure to use science in its second role in the developing countries
as extensively and fully as it is used in the developed countries. Technology
on the other hand is the outcome of applied research based on the utilization
of the results of fundamental research already carried out with the aim of

producing material goods for commercial purposes.

40, The modern history of Kuwait in the post-war period leavesngdoubtregarﬁing
the convictionoft Government and the private sector of the importance of

science and technology and of their desire to use them wherever possible. In
effect, there are some sectors such as crude.oil, petro-chemicals, communications,
health, water and electricity which owe their existence to science and techno-
gy, While this is the case with regard to the importation and adaptation of
foreign technolcgy, full use is still not being made of scientific methods

in the management of our natural resources, in our institutes and in cur daily

needs in general. Further efforts are still required in this respect.

B. National and international responsibilities regarding the development of

science and technology:

41, Science and technology cannot be imported from any country and
transplanted elsewhere. There is a need for a local national framework
developed and consolidated within the boundaries of the country and which must
be protected from the delusions of co=operation and foreign aid. Conversely,
however, science and technology camnot . exist in a country without strong links
with the international scientific and technolegical community as a whele, Any
country which isolates itself entirely from international co=operation will
soon discover that its scientific and technological capabilities are limited.
Hence a kind of balance must be struck between what is national and what is

international in scientific and technological programmes and activities,

42, The best example of this balance may well be seen in the research to
develop solar energy carried out at the Kuwait Tnstitute for Scientific
Research. In the early stages of this programme it was decided that the produw-

ction of models of the equipment reQuired to develop and produce solar
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energy locally would be excessively costly and time consuming. Hence a Montrose
environmental control unit for temperature regulation using solar energy was
produced in the United States in accordance with specifications cestablished by
the Kuwait Research Institute. An American institute was also commissioned

to make a study of the capacity of various salts %o store solar energy on the
understanding that scientiats from the Kuwait Institute would conduct part of
this study in the United States. This strategy was adopted in order to enable
us to keep abreast of other activities in other countries and to carry out a
programme in which due regard would be paid to the proportional cost benefit,

In the field of solar powered water plants well known foreign installations

were examined to study their heat output and ability to stand up to the
atomosheric conditions in the Kuwaiti environment. As a result of these endea-
goursg and Based on a mathematical model produced by researchers at the Kuwait
Institute using computers a design was created for local production”in the
Kuwait Institute. There are plans to adopt the same preocedure in other projects.
There are, for cxample local national prototypes of green houses for use in

agriculture.

C. Intersectoral linkages:

43, Since we use science and technology as an input in the production process
the improvement of science and technology in one sector will have an inevitable
effect on sectors which use the production of this sector as an input in their
production processes. For example, the new technology which is reducing the
cost of water desalinatiocn units will benefit the agricultural sector and all
water uses by reducing production costs. In Kuwait there arce several cxamples
of this interlinkage. The clearest example of this can be seen in the health-
sector where intensive investment in science and technology will be reflected

in the rest of the e€conomy since it will:

(a) Increase the sized of the national labour force by reducing the
number of cases of premature mortality and lessening absenteeism from work due

to sickness.,

(b) Make a positive contribution to labour productivity since illness
has an adverse effect on the strength of workers and also on their ability to
coneentrate,

(c) Also moet a fundamental human need and thus raise the community's
standard of welfarca



IT. The role of science and technology in accelerating the pace of
development:

A The contribution of science and technology to econonic growth in Xuwait:

44, The economic development process derives its strength or weakness from

the quality and quantity of production faetors (capital, labour and land).
Modern theoretical research has shown that there is a difference between
growth in production and growth in production factors and this discrepancy is
in reality the result of the contribution of science and technology. Hence ve
could generally define the role cf science and technology as comprising
technological progress in methods of work and management and including better
health and working conditions for the labour force; A lot of research has

been carried out in the United States and elsewhere to determine the afore-
mentioned discrepancey, namely the effect of science and technology on ecocnomic

growth.,

45; The Ministry of planning conducted similar rescarch the results of
which showed that the contribution of science and technoloy between the years
1976 and 1975 after deduction of the elements of labour and capital growth
amounted to an estimated 16 per cent of the overall growth rate in the domestic
product; If we exclude the oil sector (mining and quarrying) the contribution
of science and technology rises to 15 per cent i;e. science and technology
make a relatively high contribution to the non-0il sectors such as the petro-
chemical, transport, utilities and other sectors; The following table shows
the proportional contribution of each production factor to the growth in GDP

in the period from 1976m1975:

real growth real growth  growth in prowth in science
in GDP in capital labour force & technology
A1l sectors 17.4% 11% 4.7% 1.7%
Non-oil sectors 16 % 5% 8.5% 2.5%
B. The adverse effects of science and technology:
46, The application of science and technology is accompanied by adverse

effects, Every community must carefully monitor the effect of science and
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technology on the formation of society and national values, instituticns and

the environment, An example of this is the strong adverse effect of science

and technology on the petro-chemical industrics vhich takes place aos follows:

(a) Although the petrow-chemical industry is basicelly more dependent on

capital than on manpower its expansion moy lead to an increase in denand for
nigrant labour and although the non-Kuweiti labour force has played a major

role in the development of all sectors it is obvious that the rapid population
growth resulting from the increased demand for labour in various sechors
including the petro-chemical sector has given rise to unfereseen pressures on
services and public utilities. {b) The effect of pollution from this industry
has come to present a problem and the Petro-chemical Industries Company has taken
steps to reduce the effect of pollution in the water. If care is not tsoken in
the organization and management of these plants certain future projects may couse
an increase in pollution. For instance, as a compound, zasoline is closely

associated with the disease leulzaenmia,

C. Science and technology ond national aspirations:
47, The furtherance of the national scientific and technolosicel copabi

is, in fact, conducive to a greater feeling of ability to determine ones own
destiny and achieve equality, a feeling which nornally carries with it the
assurance that the Government is capable of making an independent choice with
regard to its political, social and cultural aspirations. Althoush the Stote
of Kuwalt has been able to achieve many of these aspirations since its political
independence in 1962 a2 mreat deal of effort nust still be mode to strensthen

the local scientific ard technological copability.

48, The order of pricrities for national objectives is one of the main
requirements needed to plan development operations. It has alreacdy heen seen
from this report that science and technology have been used in all spheres of
economic activity at a relatively rapid rate., The availability of financial
resources, the existence of a free econonic system and the strons desire Lo
catch up with the developed countries have led to the rapid arowth of the
national scientific and technologicel framework. However, this process has
entailed certain adverse repercussions which moke it necessary for the State
to pause to evaluate the benefit derived from the applications cf science and

technology in the various fields of national econcnic activity in the past s0
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that it may be able to choose wisely with regard to the future application of
science and technology and thus determine the order of nriority for national
and sectoral cbjectives., IU might be argued that Kuwait has no need to set

an order of priority for its national cbjectives on the basis that it has
sufTicient financial resources to snable it to achieve all of these objectives
at the same time, However, this would be a great wistake since, just as some
countries need to set an order of priority for their national objectives in
view of their lack of sufficient financial resources, Kuwait also needs to set
an order of priority for its national objectives by virtue of the lack of man-
power resources with which it is faced.

49. The establishment of a welfare state is one of Kuwait's main national
aspirations. Consequently there has been a fuantitative and qualitative incrcase
in the services sector by, inspite of this, greater concern should be shown

for science and technology to improve the quality of social services.

D. Science and technology and society:

50. It is essential that cultural awareness keep place with econocmic
developiient since cultural backwardness and also cultural precoeity both
hamper the process of economic development., Cultural backwardness is a welle
known social phenomenon caused by values and institutions which are no longer
suitable to keep abreast of the times, while cultural precosity is caused by
the impositicn of foreign values and institutions on local systems with which
they are incompatible, In Kuwait we find indications of cultural precocity
since the absorption and dissemination of science and technology in Kuwait
during the iast decade has been too repid for the national culturalccapability,
values and local methods. The situation has been aggravated by the need to
import large numbers of foreign labour to help implement national development
programmes. In consequence local institutions have faced the problem of
adaptation, harmonisation, receptivity and co-existence with dynamic socio=

econonmi.c changes.

Part Three: Scienlific and Technological Dependence

I. Dependence on foreign human resources and capital goads:

51, In general the Kuwaiti economy relies on science and technology as
embodied in capital goods. There are many reasons for this but the principle

factors that led to this state of affairs can be attributed to the following:
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() The small size of the local market which Ffor economic reasons does

not justify the establishment of a capital~intensive capital goods industry,

(b) The type of equipment required is normally capital-intensive
development and research equipnent neading a basic scientific and technolow

gical framework, especially hishly skilled scientists and enginears, which

is not locally available.

{c} The lack of basic raw materials. Although a sincere national will
and an abundance of financial regources are two prerequisites for the
establishment of a capital-intensive scientific and technological industiry
they arc insufficient to create this type of industry,

52, Most of the sectoral reports have shown that, from the practical point
of view, Kuwait is entirely dependent o1 foreign equipment and maciiinery and
other imported capital goods. The dependence of the oil sector, for crample,

is as high as 100 per cent and the same is true of the telecommunications,
agriculture, oil refining, petrowchemical, water, fishery resources, transport,
construction, health and other sectors and even of the non-oil industrial sector,
in which the country possesses a very wide and varied range of choice, since

most of the equipmen®t used therein is imported,

53. Although this is the case with regard to equipment the situation is
different as regards skilled manpower since the degree of depcndence in this
sphere has clearly diminished in the last decade and particularly irn the past
five years. The main reason for this chenpge is Zuwait's ability to attract
Arab scientists, engineers and fechnicians in almost all fields. Kuwalt has
succeeded in reversing the brain-drain by attracting a group of eminent Arab
scientists and engineers who had previcusly settled in fmerica and sther
Buropean countries. Another important factor is the considerable cxnansion
which has taken place in educational facilities at all levels and especially
at the university, technical insitutes and training collieges. A third Tactor,
although its effect will take some tine to appear, is the extensive Government
sponsored scholarship programce aimed at sending tdented students %o atudy
and receive higher training abroad.

54, As a result of these endeavours Kuwait has been able to reduce its
dependence on foreism skilled labour. TFop example, all the designs, cpecifie

cations, and project oxecution work in the electricity and water scctor ara
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being"hndertaken by local scientists and engineers; In the pebro=chemical
industry the dependence on forcign technology has diminiched in certain
fields'in which local manpower has acquired greater operational know-hew as

a result of the technical training acquired in the industrt; Due to the
availability of engineers with suitable training local staff have developed
and improved incdustrial processes which are gradually being set up; National
research institutions are conducting applied research into new, as yet untested
processes, - In short, while this industry was dependent in its early stages
on foreign personnel for the solution of start-up problems, operational
control and modification and desisn work, this is now being carried out by
local and Arab staff although occasional recourse is made to foreign experts

to solve major problems,

1T, National measures to facilitate the transfer and development of

science and technology:

55. The following are the principal ~national measurces taken to

facilitate the transfer of technology:

m)Ca%ﬁnshmswmehﬁwntoemmmm@%kmm.mmmmmﬂnWMLhis
normally accompanied by the transfer and development of technology. These
are cxemplified by the following: the absence of customs ducs on tools,
machinery, gareparts and raw materials, the absence of export btaxes and State
legislation giving preference to local products over foreign imports even
where the cost of local goods is 10 per cent higher than that of their foreign

equivalent. In view of the huge volume of State expenditure this law has led
to a boom in local production. Other concessions granted to local industry
include the exemption of income from taxation in addition to symbolic land
rents and the supply of water, electricity and zas at suitable prices subsidized
by the State.

(b) The establishment of a National Committee on Technclogy in 1975

with the aim of developing the local scientific and technological capability.

(c) The establishment of Kuwait University in 1966 to promote hicgher

education and basic research.
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(d) The establishment of the Kuwait Institute for Scientific Research
in 1967 which is an indication of the Government's desire to crente a nabion~l
body specialized in the transfer and adaptation of foreizn technolosy to suit

local needs and also in the conduct of appliel research,

(e) The establishment of a National Centre for Scientific and Technoe
logical Information in the Kuwait Institute for Scientific Research in 1976
with the aim of supplying the information and services required to meet national
needs,

]

(f') The Betting up of a number of government research centres specialized

in water resources, construction materizl and asricultural experiments,

(2) The transfer of technolegy is also being facilitated by the
invitation extended to institutes in all parts of the Arab world to establish
their headguarters in Kuwait; The Government has encouraged this idea and
provided funds for its implementation, as a result of which Yuwait is now
hosting a number of institutions of this type such as the Orcanization of
Arab Petroleum Exporting Countries, the Arab Fund for Economic an Social
Development, the Arab Planning Institute and the semi-resional Fisheries Training
Centre. Other semilar research centres are currently under study such as the
Arab Institute for Sea VWater Desalination, the proposed headquarters for which
would also be located in Kuwait,

(h) Representatives of Government institutions also have the onportunity
to attend scientific and technological meetings abroad and they are permitted
to participate in meetings of the specialized agencies of the United Nations
and other international orpanizations. The State is also active in hosting
regional and international conferences on science and technolo@y; Throua}

these opportunities Government scientists, cngineers and officials meet and

o

exchange information with their foreign counterparts regarding the lates
developments in science and technology;

(i) The establishment of the Kuwait Fund for Scientifios Prooress in
1975 with contributions estimated at around 5 per cent of the total profit
of registered companics. The Fund's budget is currently cstimated ab around
US $.25million,

{(3) The establishment of the Sabah Ll=Salen Al-Sabah Philanthropic
Organization aimed at the furtherance of scientific research and humanitarion

worlk.



(k) The conclusion of agreements with countries of the region with
the aim of co-operation in strengthening scientific and technological
capabilities,

(1) The provision of sufficient aid to all Government bodies for

studies concerned with modern technology.

(m) And finally one of the main factors promoting technology is the
creation by the Government of an open society with characteristics conducive

to facilitating the influx of modern technology.

TII. National scientific and technologzical institutions:

56. In order to increase the country's capability in the field of science
and technology the Government has established a number of research centres
which are held in high esteem at both the regional and international “level,
These institubions include Kuwait University, the Kuwait Institute for
Scientific Research, the Water Resources Development Centresand the Government
Fxperimental Station. uwailt University teaches and trains students up to
Baccalaureate and higher educatiocnal level using curricula and methods in
keeping with national and regional development needs. The professors also
undertalke research and numerous studies in the field of oceanography, nelro=-
chemicals, food substitutes, energy, medicine and the environmental sciences.
In addition, the University provides numerous advisory services to various
Government organizations such as the Ministry of Education (development of
scientific curricula), the Ministry of Electricity and Water (nuclear energy)
and thie Ministry of Health(pharmaceutical vse of desert plants, nutritional

problems and cancer researchj.

57. In 1978 the Kuwait Institute for Scientific Research employed around
30 scientists of which 41 held a Ph.D. gualification. The Institute conducts
applicd studies in the ficld of solar energy, its potential use for cooling
and heating and its application in agriculture, water and electricity. The
Institute also carries out applied studies in the field of food and natural
resources, in particular oil and fishery resources, in addition to environ-
mental research and studies on the economics of technology., In its capacity
as a national centpe for scientific and %technological research the Institute

studies scientific and technological developments abroad with a view to their
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potential appliication at local ¢bVGl after thelr adaptation to economic and

industrial conditisns in szait.

58; In addition o these institutions efforts are also being made by other
independent institutions to develop and adapt foreisn technology to suit local
conditions, especia 1ly in regard to the climate and soil of Kuwait., For
example, the construction industries had to change the foreign standard
specifications for reinforced concrate since these foreign specifications
were designed on the basis of the European climate which differs to a large
extent from local conditions.,

Iv; Patents:

59. After the first endeavours in 1883 a further attempt was made in 1967

to adopt an international systen of patents at the Paris (WIPO) Conference

to premote the protection of intellectuzl propery and ensure administrative
co=-operation among government federations.

60. Although Kuwait is not a menber of the Paris Conference it was represented
at a number of WIPO meetings and there is an office for patent rights in Kuwait

attached to the Ministry of Trade and Industry with the following main functions:
{a) Maintenance of local patent files.

(b} The dissemination of information on modern technology for use in the
public and private sectors.

(c) Advising users on the choice and application of appropriate technology,

Part Four: Obtacles to the Transfer and Development

of Science and Technology

61. In this part an attempt will be made to identify the mala obstacl

impe ling fubure progress in the field of science and technology. Kuwait deems

it essential to find solutions to these obstacles in order to strengthen the

national capability to apply science and technology on the basis of a proper

selection within the framework of economic and social development programmes
The main problens facing the State can be divided into two categorics: The
inadequacy of manpower and 1nfrastructure. Fach of these two problems will

be dealt with separately below:
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I. The development of manpower:

62. In the year 1975/76 the Government allocated 11;5 per cent of its
budget to education; This was equivalent to 3;1 ner cent of the national
income and this is no small figure e#en by comparison with certain developed
countyies such as West Germany (4 per cent) and the United Kingdom (5;6 per
cent), The.illiteracy rate dropped from 45;6 per cent in 1965 to 39;2 per
cent in 1970 and 36 per cent in 1975 while the proportion of graduates from
Kuwait University in relation to the total population rose from 1;6 per cent
to 3;9 per cent in 1975 as a result of the greater appreciation for the
importance of higher education; Between 1975/76 and 1976/77 the number of
registered students increased by 36 per cent while the number of Kuwaitis.
studying abroad at Go&ernment expense reached 3666 in 1976/77 of which 266
were pursuing higher studies; The educational level of the labour force also
rose considerably in the period between 1965 and 1975£ Among the working class

the illiteracy rate dropped from 45 per cent in 1965 to 34 per cent in 1975
while the number of persons holding primary and secondary school certificates
increased from 14 per cent to 33 per cent during the same period.

63; Inspite of these achievements national manpower requirements constitute
a bottleneck for economic and social development; In general, all the economic
sectors state that this factor is an impediment to the application of science
and technology; fin idea of the dimensions of this problem can be obtained

by a glance at the forecast made by the Ministry of Plannln" to the effect
that technical manpower requiremcents will amount to 167 500 whereas 1t 1s

not expected that available manpower will exceed 67,500 in the year 2000.

Other aspects of the manpower issue can be summarized as follows:

(a) A considerable increase is taking place in the number of graduates

from schools and colleges.
(b) The educational level of the labour force is lower than it should be.

(c) Although the illiteracy rate is dropping there is still a large
number of workers who are enable to read and write,

(d) The standard of competence of graduates from technical institutes
needs to be improved,

(e) The number of students at technical institutes is very small in

relation to national needs.
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(£} It will be CifTicult te find a sufficient nuber of highly skilled
individuals to operate the capital-intensive means of production inportes” from

abroad,

() The slow rate of economic development in the non-oil sectors ie
partly due to the lack of infrastructurc which, if adequately availabla,
would require the importation of large numbers of technical and nor-bechnical
labour which would disturb the delicate balance in the national manpowe?

structure,

64; Customs, traditions and values tending to disparage monual trades and
crafts also constitutes a serious social obstacle to the cleboration znd
development of a socio-economic system. This phenomenon is shown by available
statistics. For example, in the 1970 census the number of Xuwaitis in the
Government and public services cectors noted for their low proportion of
manual jobs amounted to 57 thousand as against 7700 non-Kuwaitis while the
number of Huwaitis engaged in manual work in the construction and industrial
sccbors was relatively small. In the construc@icn industry the numbor of
Kuwaitis was 1800 as against 31 thousand non-Kuwaits, and in the industrial

sector the proportion was 2300 Kuwaitis to 22 thousand non-Kuwaitis.

65. In all fields requiring highly skilled technical and technological
stai'l the lack of this type ol manpower in most national socbors constitubos
a bottleneck partly due to the insufficient number of scicntists and technoe
logists injected inte the labour force, the manpower potential wasted ir
marginal or even external jobs such as administration and other fields and
also the insulficicht measures taken to maintain the expertise ond abilities
of the existing manpower and to keep it abreast of the latost developments
by providing opportunities for suitable research and contachte with the

scientific and technological community throushout the world.
< )’

n

6. In this conrexlon. particular reference should be nade to the acube
shortage of technicians and technical assistants engaged in scientific and
technological activity and which, in certain cases, has the result of wasting
the time of highly skilled technicians in simple manual work; Furthermore,
the lack of technicians means that less maintenance is carried out on rescarch

and production equipnent,  thus leading to the loss of both equipnent, and
time,
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67. Kuwait's success in attracting highly skilled labour from other
countries to bridge the gap in scientific and technical manpower has had
certain adverse repcrcussions since the majority of these skilled technical
workers coming from neighbouring Arab countries or from Iran, India, Pakistan,
Bangladish and other Asian countries exhibit differing educational, cultural,
religious, political and social characteristics and all of them received their
technical training in their own countries in accordance with diffsrent stan-
dards, concepts, methods and aspirations., The problem of co-ordinating these
different groups and transforming them into an effective homogeneous team for
the achievement of a common objective in accordance with uniform standards
is far from being an easy task, In such an environment the productivity and
efficiency of the human elements is invariably affected by ethnic, cultural,
political and other differences. In addition, the composition of these ethnic
groups within the technical labour force is marked by its fluid and ever
changing nature since the absence of a feeling of stability among the foreign
labour force as well as the financial incentives and better worliing conditions
elsewhere leads Lo a constant turnover in the labour force; Tt should be noted
that it is mostly the better and more experienced and useful personnel who
resign since it is these who obtain attractive offers from other employers.
Hence the effort put into training and instructing new workers is wasted. To
this should be added the inconvenience of trying to recruit, train and instruct

replacements for those resigning,

II. Other obstacles:

68. In this section we will briefly define the main difficulties facing

the Kuwaiti economy with regard to the transfer and development of technology.

A The management of natural resources:

69. The Kuwaiti economy is basically dependent on the avallability of
certain natural resources such as oil, natural gas, fishery resources and

solar energy and there is thus a need to begin the implementation of a programne
for the management, distribution and utilization of these natural resources.

The objectives of such a programme should include the following:
(a) A survey of the area to determine the available quantity of these

resources as a necessary hagis for sound planning and opbimum utilization.

(b) Strengthening the national capability to make efficient use of
modern scientific and technological methods to locate, manage and exploit

these resources,
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{c) The establishment of an integrated training centre with the ain
4

of enhancing national endeavours with regard to the exploitation and conservae

£-1i.on of these resources,

(d) The promoticn of regional and international co=cperation in the
implementation of research and development programmes concerned with the
development of these resources.

70. The absence of proper planning and modern administrative methods is
a phenomenon affecting not only natural resocurces but also nost cdevelopment
fields and here lies the problem of the failure to use scientific methodls

to formulate a comprehensive and co-ordinated plan for the solution of gpecific
problems. For example, up to now there is still no detailed manpower policy
scientifically formulated on the bhasis of a logical economic and demographic
evaluation of supply and demand for each manpower categery. Another example

is the lack of a comprehensive plan for the prorer managenent of water resour
g a 8 Dbased on scientific estimates of water availability in relation %o the

requirements of various consumer groups. Such a plan should take into account

-t

raste water and secpage together with the possibility of the storage and
re-use of industrial and domestic liquid waste. A third examnpnle is the
traffic problem in Kuwait where the absorptive capacity of thoroad network is
incompatible with the number of wvchicles inported cach year, In short, the
purchase of modern equipment is one thing while the utilization of modern
scientific methods to solve certain specific problems is quite ancthoer matter,
The State has made intensive efforts with regard to the purchase of nodern
‘equipment but 2 lot of effort atill needs to be exerted in connexion with
the other aspect, namely the use of modarn scientific nethods in nanagenent

and planning,

B. Infrastructure:

T . Despite the superficial growth of the mational infrastructure {road
network, ports, communication systems, banks, health care) during the past
decade the demand for these services is still on th2 increase. Furthermore,
the services sectors using modern sovhisticated equipment have not made
nexinun and optimum use of this equipment in the public interest and this
shortconing is duc to & number of ‘reasons, primarily the lack of proper

training,

D
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C, Information systens:

72; One of the main reduirements to facilitate the choice of the most
appropriate technologies available in the worlid is the establishment of a
system to ensure the flow of scientific and technological information to
technology uses in Kuwait; The availability of this information is especially
important for a proper choice of technologies in §iew of the rapid and exte=
nsive develo§ments in the informétion field in recent years; The success

or failure of any information system depends on three principal factors:

(a) The suitability of the information from the point of view of the

user,
(b) The amount of time needed to pravide the information.

(c) The cost of obtaining the information. In a country such as a
Kuwait which is largely dependent on technology the availability of a good

information system is essential,

73; In order to reduce the cost of the pro&ision and exchange of information
among a number of parties Lhe process must be centrally controlled. This
centralization can be achieved at national, reglonal and international lcvel.
In accordance with this principle in 1976 the Government established a National
Scientific and Technological Information Center which is run in co-operation
with the Patent Documentation Office of the Ministry of Trade and Industry
with the aim of furthering the dissemination of scientific and technological

information.,
D. Values and institutions:
Th. To ensure a constant -.evolution of economic and social changes scientists

and technologists must remain in close contact with the scientific community

as a whole; There is also a need for integrated values and institutions in

o1 Jer to ensure the utilization of the scientific and technological output of

these scientists; ‘Hence their endea?ours to define national problems and thelr atte-
npts to solve them ﬁust be supported by an increaséd public awarcness of their

rosoarch prosrammes. In this context the stimulation of popular awareness serves
two main aims:
(a) Keeping scientists and technologists informed of public opinicn

which must be taken into account when formulating research prograsmes.
(b) Supporting the scientists' views and providing them with moral
encouragement, In short, there are four principal requirements, namely:
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values, institutions, mutual responsivaess between scientists and the public
and the stimulation of public avareness. All of this requires close exaninae-
Fion  in Kuwait with a view to reaching = more efficient stardard in keoping

with the rate of scientific and technoclogical development in the country.

Part Five: Regional and International Co-cperation in

the Application of Science and Technology

I. Co=operation at the Gulf level:
5. There are numerous exarples of co-operation among the Arablan Gulf

States in the field of education, spert, envircmment, industry etc., In this
conneglen: there are certain fields in which co-operation is essencial such
as the managerient of fishery resocurces in the Gulf, environmental protection
and the standardization ol communications! éguipment, etc. In general, co-
operation in the application of science and technology will prove of bencfit
tc all parties if consideration is given to the need to avoid duplication
and repetition of effort, On this basis, therefore, and realizing the similarity
n -tho socio=cconomic structure of the Gulf States, by virtue of which
they are facing more or less the same problems and difficulties, Kuwait has
been extremely active in supporting all forms and types ¢f co-operation in
this field.

76. In connexion with co~cperation in the application of science and techno=
logy between Kuwait and the Culf States it might be sald, for example, that
the Kuwait Institube for Scientific Rescarch and the Wabter Resources Developnent
Centre are among the most important institutions engaoged in this field; The
Mational Scientific and Technological Information Center attached to the Kuwait
Institute for Scientific Research has prepared a list of scienktific documents
available in the Gulf States and the Institute is currently preparing a joint
research programne with Bahrain in the field of solar erergy. The staff at

the Water Resources Development Centre have consulted and exchanged views with
theircoanterparts in the Sultanate of Oman, Qatar, Bahrain, the United Arab
Emirates, Saudl Arabia and Iran;

IT. Co=operation at Arab level:

e Kuwait is participating in numerous joint Arab projects with Arab

organizations and other specialized agencies and is also a headquarters for
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gome Jjoint Arab organizations. If we examine most of these projects we find
that they are geared to the achievement of an increasc in the capability to

absorb modern science and technology for use in the furtherance of development

activities in the economic and social fields in the Arab World in general.

78, One of the aims of the Furo=irab dialogue is the establishment of co=
operation with the European Community with a view to narrowing the technolo=-
gical gap between the Arab countries and the countries of the European Cormwunity, ,
The dialopgué and discussions between the Arab and the Furopean sides has

resulted in the following:

(a) Increased Arab awareness of the importance of co=Coperation and
co-ondination in the utilization of European scientific and technological

expertise.

(b) Familiarization with thesclentific and technological expertise

needed for the developmen® of economic and social fields.

(c) inducing certain Arab and international specialized organizations
to undertake a more positive role in developing the Arab scientific and

technological capability,

(d) Wider co-operation and closzer working relationships among the
Lrab States,

9. At the conference of Arab Ministers responsible for the application
of science and technology to development (Castarab-Rabat 1975) Kuwait played
a positive role in emphasizing the importance of cow-operaition in this fiecld
and in drawing up rccommendations and proposals most of which were gencrally
aimed at developing the scientific and technological potential of the Arab
World and furthering endeavours aimesd at implementing scientific and
technical programmes and projects at regional and Arab level., Kuwait also
participated with its Arab sister States in financing a feasibility study

0.. the establishment of an Arab Fund to finance scientific research and
studies which the conference proposed to undertake. Kuwait University and

the Kuwait Institute for Scientific Rescarch agreed with a number of
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scientific research institutions in certair Arab countries to undeprtalc
2. -

Joint scientific and technological projects, especially in Egynh, Syrio

and Jordan.

IIT, Co=cperation at international level:

85; Kuwait's endeavours with regard to the transfer and zdaptation of
technology transcend the regional level., At international level thepe are
three different methods by which the State can sclect and gpecifly foreim
technology: the nrivate sector, the public sector and sclentific and £echnolow

glcal institutions.

81, The first method made it possible to transfer a good deal of
technology although the effectivencss of this co=operation was relatively
small due to the sector's weak barzaining position and the NCnorDLy

ol

exercised over modern technolosical nmethods by corporations in the developed

countries.

82, The second method, namely the Covernment method proved effoctive in
the achievement of scientific and technological progress oither throurh

i, i &
the importation of modern scientific methods or by effactive participation

in international conferences cn the transfer of scicene

0

and technclogy,

63. Hith regard to the third method the Kuwait Institute for Sclentific
Research has been able to achieve co-operation  in the field of Joinc
scientific research with international organizations concerncd with science
and tgechnology such as the Batel Institute in Vest Germany, the Peiroleun
Institute in France, Efas in Sweden (for the siudy of enzymes), the Japanese
Institute for the Study of Marine Biology, the Institute for Desort Studies
in Nevada in the United States, the Chicago Gas Institufe and obher univers
sities in the United States such as the University of Colorado, the Georgia
Institute of Technology, Stanford University and the Massachusetts Institute
o Technoloyy.



Part Six: Measures for the Implementation of National

Sclentific and Technological Policy

I. The present situation:
84, The shortconings of existing measures towards appropriate scientific

co-operation can be summarized in the following points: (1) The existing
measures do not permit a sufficient amount of co-operation among the three
principal compcnents of the economy, namely the Covernment sector, the private
sector and scientific research institutions., (2) Current endeavours do not
place sufficient emphasis on the development of the sclentific and technological
infrastructure. (3) The absence of a scientific body to act as an “aerial®

to monitor scientific and technological institutions throughout the world in
order to find out about the latest scientific and technological developments
that have either been discovered or are still in the research and development
stage with a view to their transfer to users in Kuwait. (4} Current endeavours
have not clearly defined the role to be played by science and technology in

achieving the national objectives specified in the Five-Year Plan.

it. Prerequisites for the establishment of & new systenm:
85. The formulation of a framework for a new system stems basically from

the list of shortcomings already mentioned in the previocus scection and the

main principles in the possible format of the new measures are as follows:

(l) The new nmeasures do not necessarily mean the formaticn of new institutions
since we can achieve a great deal of progress through new forms of co=cperation
with already existing institutions. (2) Mew iInstitutions should definitely not

be establisheed unless it has been proved that there is a nead for then.

(3) Since any new institution will divert manpower and financial resources away
from existing scientific and technological activities the matter rmust be carefully
studied to ascertain that the benefit which it is hopad will accrue from the

new activities will exceed the anticipated loss in existing activities which

will have to be curtailed.
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ITT., The need for a naticnal scientific and technological policy:

86, The need for the forulation and improvement of sclentific and technologica
policies is deternined by these policies! successful contribution towerds econcmic,
social and cultural development and also by the constraints imposed by existing
nethods on the application of science and technology in a nenner cengistent with
the structural transformation and growth of society.

a7. Econonic and social conditions in Kuwait nmake it necessary for any
organization concerned with the formulation of the new national scientific policy

to atterpt to achieve an independent developnent capability as one of its princinal
cbjectives. This can be achieved by: {2} The introduction of scientific and
technological planning as an integral part of scciov-ecoromnic planning. UJ}Supporting
local activities in connexion with the acquinition, disscuination and application
of scientific know~how. (c¢) Crganizing and uonitoring the transfer of foreizn

technology and its proper integration with local science and tachnologsy.

(%

88. In order for science and technology to nake =sn effactive consribubion
towards Kuwait's overall development the responsible authorities should bear

the following in mind when formulating scientific policy: (L1} The need for close
contact with the higher national development authorities which must be responsible
for the provision of advice at governnent level and also be linked althoush not
subordinated to the body responsible for economic planning, (2) Monitoring
technological developments {national or foreimm] in Kuwait and helping the

private sector to rodernize its operaticns. (3} The need for a bedy £o monitor
the implementation of recommendations and rlans concerned with science and
technology. (4} The integration of ite policies and plons with cther policies
such as the manpower development policy and the industrial, agriculitural and
environmental policies. (%) Ensuring a certain amount of stability in the
discharge of' its functions and the achievenent of its long~ternm objectives
regardless of the possible effect on these authorities of adninistrative changes

which inevitably take place in the Covernaimi from time to time., (&) The
formation of bodies to establish and maintain o firn foundation for scienca znd
technology in Kuwait while stressing the need for active participation and
co~operation with the private sector. 7} The formulation cf' policies and the
establishment of the bodies needed For the adaptation and transfer of sclence

to other develeping countries through Xuwait aid, loans and private investaent.
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(8) The provision of sultable financizl support by the Government;

Part Seven: Recommendations

I. National recommendations:
89. On the bagis of the findings of the sectoral reports wnd the outcome of

the discussions held with the work teams the recormendationg at national level

can be surmarized as follows:

90. The first recommendation revolves around ths need to draw up a list of
national economic and social objectives to be discussed with a view To
evaluating each objective and subsequently defining the order of pricrity of

these objectives in a manner consistent with natloncl requiranents.

o, The second recommencdation concerns the organizational structure of the
naticnal authority responsible for co-ordinabing acientific and technological
policy. This subject has already been discussed in detail in the previous

section.

92. The third recormendation, which appecred tine énd time agéiﬁ in the
sectoral reports, deals with the question of mmeniterisn approach to science
and technology. The importance of this concept derives fron bthe fact that a
great many achivements were made in the transfer of sclence and techolosy
during the last decade and the time has now coue to direct out attontion towards
a better utilization cf science and technolosy for the benefit of the community.
In other words the Covernment should concentrate not only on increasing the
anount of services available but also on improving their qualitye.

93. The fourth recormendation is connecting with developnent of manpower.
Many solutions have been propesed to deal with the problem of the shertage of
manpower and these solutions ab local, regional and international level will be

reviewed in the followling paragraphs.

94, There is an urgent need to construct a model for the planning of highly
technically skilled manpower in Kuwait and which would define the supply and
demand in each scientific profession, In the case of Xuwait it is hizhly possible
that demand will exceed supply for many vears in the future. Hence the importancs

of a model to serve as a planning instrument to help the Government to maks
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appropriacve decision £i11 this gap by increasing the alze of the foreizn
labour fecrce, modifying the educational systen in its various stages in a
nanner consistent with the country's techﬁical nanpovier nesds or by mcm"f:mu
the financial incentives to encourage human resources to enter the requisite

field of employnent.

95. Bilateral and regional co=oneration: Cne of the principal features of
successful co-operation in the field of science and technology is the -
establishnment of close links at bilateral and regional 1ovcl between experts and
scientlsto in the developed countrles and their counterparts in the developing
COUQ+FlLS. The success of fhosn links depends to a great extent on the
creation of a highly flexible administration in the scientific resesrch units
of these countries and on the extent of the dccﬂre of the resecarchers in these

units to achieve the cobjectives of this couoperation.

26, These links should be organized on the basis of personal and scientific
contacts among rescarchers rather than relying c"clu 1Vblj 1 the cumbersone technical

. y

bureaucracy end these links should be of parancunt importance in 2ll scientific
and technological fields, especially chemistry, physics, biology, zeolosy,
. oceanography, meteorology, agriculture, animal production, civil and slectronic

engineering and computer teclmnology.

T With regard to the prospects for international co-operation in developing
gkilled manpower there are a mmber of methods which could be used such os:

{1} A progreome of couoperation with fore:;n universities for the daveloprmsnt
and expension of curricula and speci i'cd coursecs at Ausa;' Undversity in a
manner congistent w:tn development ﬂeedp. {2) For foreign univc“'lules Lo

develop curricula and specialized courses in fields in keeping with ;uhu t's

e
2
]

needs although there may be no nead for thege fields in Zhose cwuntr&es. (3)
provision of positive incentives for greoduates reburning home afber conp‘eﬂ on

of their studies azbroad to continue scientific comopewatian with the universities
from which they graduated so that they can ﬁey up to date on the latest
developnents in their fields of specialization. (4) The eztoa:*vhmenu of
training centres for technicians to assist in scientific ressarch and related

service fields
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98. In addition to the national recomnendaticns referred to in this section

we would like to note the following recormendations formulated during the
discussions which took place at the national seninar on the roie of science and
technology in the development of Kuwait: (1) The extension and consolicdation

of local scientific and technological capabilities, especially in the field of
natural resources such as cil, natural gas, fisheries! resources and solop

energy, placing particular emphasis on theoretical and opplied research.

(2) The application of the most modern scientific and administrative methods to
raise manpower productivity in various sectors. (3) Th- provision and developnent
of an infrastructure and a suitable scientific climate to attract and retain

Arab scientists in Kuwait. (4) The utilization of the best and most modern
scientific and technological methods to ensure food security. (5) The utilization
of science and technology in development and social services while, at the sanme
time, protecting the environment. (6) The need to ensure maximun safety and
security in the applications of science and technclogy and the inportation of

the necessary techniques to this effect. (7} The initiation of scientific
regearch into the uses of nuclear energy for peaceful purpcses. (8) The
provision of sufficient financial resources for the irplenentation of the abovee

A

mentioned prosgrammes for the application of science and sechnology to develcpuent.

IT. Recommendations at regional and international level:
99. The establishment of regional institutes responsible for carrying out

theoretical and applied research in the field of natural rescurces aveilable in
the region such as an instituts for petroleum, solar energy, fishery resources,

natural gas and environmental protection.

100. The establishment of a clear and eguitable formwula for international

co=operation in the field of science and technology for development.

101. Enphasizing the importance of implementing the terms of the propoesed
new international economic order, especially those relating to science =nd

technology.

102. The establishment, development, extension and consolidation of nntional
bodies with research and technology in developing countries and the strengthening
of their institutional and human capability in the field of international coe

operation.




103. Str n3t301135 and cons lidatlng the scientlf and ﬁeCdﬂOlOSlCul
franeworik in the developing coavﬁ:;es anm training the x OCdl“’LC national
cadres to enable ther1 Lo absord '“pruﬂmlatc noden technoko wwoand to use it

for the furtherance of socio-zconomic development onerations

104, Giving 2 cﬂrticn to informa t;onal prograrmes cined at convincing the
peoples of the developing countries of the importaence of improving their
scientific and technological structures.

105. 1ﬂg efforts for thc ado sbion of the "international cod@ of conduct”
put forward by the Unilted Nations Confle erence on Trade ﬂﬁd De¢eloouvut for the

resulation of dealings involving the transfer of technology,

106. The promotion and development of sclentific and technolosical COw

operciion among the developing countries along tkc IOllOHl 5 lines: (2] An

exchonge of information and ¢f the resulis of research on subjects andd mroblems

of common concern. {(b) An exchenge of local experts, sclentists and techr vicians,
(c) The compilation of a catalogue containing the names of specialicsts and

national institutions in the field of science and technology Yo which referance
could be made when necessary. (d) xnv1u1a$ dcvclopnv“t funds in certain Jﬂve’cpﬂVM
countrics to set aside part of their ald and loans for sclentific and cechnoluglcal
purpcses. {e ) Supporting sc:enu1¢zc aﬂa techmological progronmes and ﬂ“'ﬂch

in reg 1nnﬂl o"ggliz&ulons and orranizabtions whosa nembershlp 1mC¢U~cs developi

countrles. (f) Strengthening the developing countWLQQ' EOuOtJlehu C“ch$& Cy
vis-a=-vis transnational corporations, especially those involved in the transfer
of technolozy.

107.  The provision of assistance b“ the developed to the devaloping covntrics
Lo build up alu develon their national scientific and technolesziczcal pobtential
nnd the un@ertak¢r“ of research and studies on problong oifecting the developing

counLrlos.

108,  Inviting the United Mations, internatlonzl orpaniznticons, reglonal

commigsions and specialized agenules to step up their effcrts pre achieve
scientific and technolozical development in the developing countries and to
place all of the expertise, informabtion, research and studies vhich they rove
accunuiated at the disposal of thess countrins bv ensuring thelir publicotion

and distribution in a repualr and appropriate manner.
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