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The recency of Syria's venture in this sophisticated and complex field
pronpts her to request further assistance from United Nations organizations
specialized in the field of science and technology and we are confident that
our sincere request will neet with a full response which will ultimately prove

beneficial to the international community as a whole-

Finally we would like to cdnfirm that Syria will do its utmost, both within
and outside the United Nations system, to ensure the success of this Conference
and, consequently, to anchor one of the fundamental bastions for the establishment
of a new international economic order on a firm foundation based on Jjustice and
equality, respect for the rights of all countries, non-interference in their
internal affairs, curbing aggression and refraining from occupying the territories
of others by force in order that our world may become one in which technology is
transferred for the sake of development and international brotherliness rather

than for purposes of destruction.
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IHTRODUCTION

The Syrian Arab Republic is greatly interested in the United Nations
Conference on Science and Technology for Development because of its profound
belief in the significant role played by science and technology in the
furtherance of economic and social progress and in the consolidation of

international relations in the interest of the world community.

The Syrian Arab Republic, which obtained its political independence around
30 years ago, has had painful experience of the importance of technology. This
is because, although the initial most striking impression of the importance of
technology is its positive aspect 6f éffeétive contribution to the development
of national economies and living standards, our country has experienced the
other aspect of this technology manifested in various types of sophisticated
and deadly weapons used for purposes of aggression against the Palestinian people
which fell victim to Zionist ambitions. The level of this technological progress
can be seen in the aggressiveness of Israel and its attempts to rerpetuate its
occupation of the territories of a number of neighbouring Arab countries by the

force of its sophisticated weaponry,

This state of affairs has forced the Syrian people to reluctantly dedicate
the major part of its human and material resources to bolstering its defense
capacity to face Israeli expansionist designs manifested in the instigation of
nilitary and political pressures and successive wars aimed at weakening the
national economy of the Arab States. In effect, the Arab States have become a vast
testing ground for the latest advanced technological inventions of the armaments!
industry as recently happened in the case of the peaceful inhabitants of South
Lebanon on whom cluster bombs were tested as a reflection of the level of
refinement attained in the demolition industry, Hundreds of innocent civilians
were killed and many more suffered serious injury and were reduced to a position
of dependency on the national economy., This human tragedy shows Zionism in its
true light as the enemy of all the humanitarian and civilized values on which

the principles of the United Nations and its institutions are based.



In these distressing circumstances Syria takes this opportunity to draw
the attention of the international organization to the importance of basing
international relations on the humanitarian principles and ethical values recognized

by the world community.

Syria is convinced that the transfer of technology cannot be successfully
achieved under the shadow of aggression and occupation. The reason for this is
that the transfer of technology takes place through the construction of factories
and workshpos and the training of young national cadres, which require persistent
efforts and a great deal of time, while the destruction of the fruits of such
initiatives only requires a few air raids on industrial locations such as those
which occured during the 1967 and 1973 wars when Israeli planes devastated many of
our installations such as schools and electricity generating plants whose output

was in no way related to the armaments' industrye

In bearing arms to defend the security of the country and its people our
younger educated generation perceives the obverse side of man's technological
achievements intended to promote economic development and raise the living
standards of our people so greatly attached to the concepts of freedom, progress

and independence.

Under these distressing circumstances Syria has realized the importance of
the purposeful planning of all its activities and planning instruments have
gradually been introduced into the various sectors at all levels. The science
and technology sector has not been overlooked in this development and the
importance of planning can be seen in the many sfudy projects undertaken in
connexion with institutional arrangements which the country hopes will play an
outstanding role in the formulatlon of scientific and technological policy in
conjunction with development plans with a view to avoiding the many difficulties
which we will attempt to highlight in tkis report through a survey of the present
technological situation in Syria and the proposal of certain solutions which might
help to overcome them. These proposals, by thgir very nature, reflect Syria's
conviction that the greater responsibility lies primarily on our own shoulders to
rectify the scientific and technological situation from which we are suffering.
Only then can regional and international co—operation prove fruitful and

peneficial to all parties concerned.
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Prefaces

The scientific and technological situation in the country with regard o
the transfer of technology for development has been assessed through an objective

study of a series of promincnt projects which have been completed or are belng

carried out in accordance with ecqnomic and social plans in the following fields:

- food and agriculture;

~ natural resources including energys;

—~ hesalth, housing and the environnent

- transport and communications;

—~ industrialization including the manufacture of the machinery

for production.

Iy  Science and Technology for Developnent

A, The choice of technology and its transfer for purposcs of develonment
B. The removal of obstacles impeding the improved utilization of know-how

and available potential in the field of seience and technology for

develovment purpoges in all countrics and esdesislly for their urilization

in the develovning countries

1. The position of technological dependence, an analvsis of the dif

impeding the transfer of techrology and an asgessment of tho decisive

factors governing nolicies and Orioriw' s . for the transfer and sdsntation

of technological canabilitics

The State of technological devpendence from which Syris is currently
suffering is e relatively recent i phenomenon the origins of which only date back to
the last century. For thousands of years our country was a principal centre of
creativity in the world from which the Qreeks and Romans in ancient times and
also the Italian cities and the West Buropean countries in the Middle Ages and
even in the seventeenth century borrowed a considerable amount of know-how and
basic techniques which were prime factors in the growth of modern western

civilization.



The origins of scientific and technological dependence are to be sought in
the industrial revolution which constituted a fundamental historical turning point
and gave increasing and definitive predominance to the Western countries over the
other countries of the world. Since then Buropean industrial techniques have been

invading Syria:

Primarily in the form of consumer goods which began to take place of
locally manufactured articles, thus destroying the ancient traditional
crafts. These goods entered the country under cover of the imperialist
agreement imposed on the Ottoman Empire and which prevented the protection

of the national economy against the western economic invasgion,

In the form of production tools or smell scale installations which came
into fairly wide use among the inhabitants of the country, such as spinning
looms, sewing machines, mills and presses etce. which sowed the first seeds

of econowic and social change.

Finally, in the form of large installations, mostly of an infrastructural
nature, established by western companies under the capitulationary systen
and in accordance with conditions and technical specifications which were
frequently inaporopriate, These installations - railwoads, electricity
generating plants, banks, commercial agencies, insurance companies etbCem~
remained in the hands of the foreign companies which, as alien bodies, had
little influence on the social environment, On the other hand, they were
also major instruments for economic exploitation, intervention and the

exercise of colonial dominations

During and after the nineteeuth century the country witnessed several
attempts at reform, the building of a modern stafe and liberation from foreign
domination, all of which were thwarted by the intcrvention of the Great Fowers at
that time. The last such attempt was led by the National Movement shortly before
and during the First World War and led to the military occupation of the country
by the colonialist armies, After the country attained its independence in 1945
the Government rapidly took steps to protect and develop the economy « Foreign
machinery was purchased, scientific missions were brought into the country, funds
were allocated for infrastructural expansion and considerable efforte were made for

the extension of education and the training of specialists. The Central Bank of
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Syria was established to control the monetary system. This Bank formulated
development programmes and concluded a co-operation agreement with the Soviet
Union and was thus able to break the strangle hold of western technological
monopely, especially in the field of petroleum and sophisticated weaponry for the

preservation of national independence.

As a result, there was a wider and more ravnid spread of science and
technology than had ever taken place in the provicus eolonial period and this
included the manufacture of technological consumer goods. The consumption of
electricity, for example, increased from 16 kwh in 1940 to 62 kwh in 1955 and
I kwh in 1965, There were °1m11ar 1ncreases in the number of motor vehicles,
radio sets and chealcal products and also in pvodvctlon machinery and the training
of scientists: din agriculture there was a steep increase in the use of tractors,
fertilizers and pesticides etc. Factories'were established in various branches of
industry. In the transport, services and construction sectors the spread of

modern technology was no less significant.

The Government realized at an early stage that rapid development made it
necessary for the State to assume direct responsibility and it thus took upon
itself to provide an ever increasing propcrtion of the requisite investments and
adopted the technology of comprehensive planning. It was thus obliged to carry
out more and more studies, establish technical bodies and institutions and pay more
attention to education and the training of snecialists, It was able to implement
large scale development projeclts based on advanced science and technology such as
the major hydro~electric dam on the Buphrates, oil production, the processing of
phosphates, the construction of railroads, the establishment of modern metallurgical,
engineering and chemical plants and the generation and distribution of electrical

powers.

Does this mean, #then, that scientific and technological dependence has
ceased or become less acute? By no means, It has persisted for three main reasons:
(1) The accelerating pace of development in the developed countries by virtue
of the escalation of the scientific and technological revolution.

(2) The continuation of imperialist exploitation in various forms, military

pressures and wars,
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(3) The failure to organize an independent national technological capability.
In most cases,therefore, it remains very difficult, when implementing our
developuent projects, not to have recourse to the developed countries and to
choose the most appropriate technology. At the present time do we have any option
but to choose the most modern weapons needed for our national defence and the

most modern installations, aircraft, communications and mensuration equipment,

computers etc.?

Seientific and technological progress imposes itself upon us and,
consequently, the degree of dependence also remains very high., However, this
does not mean to say that technological dependence cannot be reduced to a certain

extynt in some incidental or supplementary project WOrks.

In general the study, design end execution stages are undertéken 5&
Syrian technicians whenever the projects are limited in extent as in the case of
the construction of small and medium-sized dams, irrigation networks, water
purification plants and water, drainage and electricity distribution networks
end also in the majority of development nrojects where the study, design and
execution stages are undertaken by Syrian technicians using traditional technology
due to the low cost of manpower, In most major projects participation by foreign
firms is almost complete (the Bughrates dam, certain major water supply projects,
railway construction, petroleum refineries, oil exploration, the Damascus sewage
project, the treatment plants at Homs and Hamah and pollution control in the -
Barada and Orontes basins) although continuous efforts are being made to
associate local personnel with the study and design of part of these works with a

view to the training of local experts.

Endeavours are also being mede to utilize national personnel in the
supervigory stage of project implementation in such a way as to ensure contact
with foreign experts and to utilize the experience thus ‘gained in the transfer and

ebsorption of the technology uscde

- The analy51s of the dlfflcultles 1mped1ng the transfer and selection of
technology is a comnllcated operatlon since these difficulties are not the
product of contlngent circumstances but are the results of a complex cultural and
social structure of long standing. Inspite of this, however, it can definitely be

said that the basic problem resides in the inadequate experience and organization
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of the technical and administrative managerial class capable of undertaking the

task of formulating integrated policies designed to :

4

{s Identify technological requirements for the successful implementation
of our development plans;

2, Select the fields in which technology should be transferred;

3. leet the conditions for the successful transfer of selected technology

and make the necessary preparations for its abscerption through the

provision of technically and scientifically qualified managerial staff

and the establishment of the necessary installations, laboratories,

research centres and other infrastructural requirements as a base to

ensure the successful adaptation of imported and absorbed techﬁology.

If such a menagerial framework, capable of undertaking the task of
formulating integrated policy and preparing the implementation of its above~
mentioned stages in a sequential, coherent and logieal manner can be provided
it would facilitate the process of technological development at suboequent stages
in a manner consistent with the evolution of our long-term development plans

after making the necessary modifications wherever necessary.

Tasks of this nature, however, cannot be carried out without a clear
awareness of all the dimensions of this complicated problem since the inadeguacy

of this managerial frameworlk is aggravated by the gbsence of the professional

personnel capable of agsembling and examining data on technological developments

taking place in all fields and particularly in those which we nmust select,
Furthermore, the exporters of technology in the developed countries never bother
to select the appropriate technology for the importing country but frequently
supply the most modern technology in certain fields while only ellowingthe export

of first generation technology in other fields.

From the above it is clear that the lack of consistency and integration in
the achievement of our target in the selection, transfer and adaptation of
technology through the projects currently being carried out in the country is due

to the weakness of the above-mentioned managerial framework.

In conclusion we must not overlook the fact that the accomplishment of these
momentous tasks required the introduction and adoption of modern administrative
techniques and the abandonment of traditional adninistrative netheds inherited fron
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past ages and which, in fact, constitute another major obstaele to the achievement

of any tangible process, especially in the field of the transfer and utilization

of technology for development.

As & result of the failure of the managerial framework to formulate

scientific, integrated long-term policy other obstacles arise such as:

DPelay in the formation of intermediate technical cadres. This was
due to the mistake of planning the development of technical manpower
without basing this planning on a scientific survey of available

potentials

the failure of education and the informetion media to promote scientific
ways of thinking and, consequently, to convince the public of the

usefulness of science for development;

the inadequate integration between socio~economic planning and

scientific and technological planning;
the failure to provide enough gcientific and technological managers;

the absence of limited subsidiary projects connected with major projects,
the study and execution of which should have been assigned to national
experts possessing experience gained through working with foreign
expertss

the absence of national staendards for the testing, transfer and
adaptation of technology in a manner consistent with national priorities
in development projects and with the potential for developing local

technologys

the significant illiteracy rate despite the efforts made to eradicate it.
the repercussions of this illiteracy can be seen in the following

three areas :
Tability to read and write ;

lack of manual skill and experience in the use of simple technological

processes 3

unfamiliarity with scientifc thinking for purposes of discussion and

problem solving.
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—~ the failure %o carry out an adequate study of the issue of rural revival
with a view to the formulation of a plan for the achievement of this
aim and the consequent selection of the technology most suited to this
oim wivich could alleviate socio—econemic disparities and thus eurb
rural-urban migration.

- reliance on an erroneous development strategy in the execution of turn-key
projects,without the stipulation of appropriate technical and legal
provisions which has led to greater technological dependence since the
contracts concluded with foreign companies often lack clauses designed to
provide real opportunities in such projects for the acquisition of the
nocessary experience for the study, execution and operation of similar
projects which might be carried out in the future. Provisions should be
made for participation by national technicians in the study and design
stage and also for their prior training to enable them to participate
effectively and usefully in the execution, commissioning and operational

stages and to carry out maintenance and repairs.

2. Evaluation of measures taken at national level:

Syria has recently been preparing to take serious measures to promote

the transfer and adaptation of technology for development:

(i) Namerous study and research centres have been established in the country
including autonomous institutions linked to the highset authority in
the Btate such as:
~ The Scientific Study and Research Centre;

The Atomic Energy Commissions
and others directly attached to the relevant ministries such as:
~ The Industrial Experimental and Research Centre;
~ The Centre for the Development of Management and Productivi®y;
~ The Agricultural Research Centre;
~ The Public Study and Design Institutes;

— research and technical departments in certain ministries, etc.;

(ii) Syria is greatly interested in the project for the establishnent of a

Regional Arab Centre for the Transfer and Development of Technology
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which it hopes will play a co-ordinating role among the Arab countries

with a view to avoiding duplication, wastage and inconsistency;

(iii) serious thought is being given to the establishnent of a national centre
for scientific and technological documentation and information that
would be able to remedy the considerable deficiencies affecting national
scientific and technological libraries while, at the same time, providing
information about their holdings and co-ordinating their activities.
Tn this connexion the Scientific Study and Research Centre has begun a
study on the use of electronic systens and sophisticated informational
methods for classification and coding and the Ministry of Higher
Education has completed the necessary studies for a scientific and

industrial documentation centre which it is hoped to establish;

(iv) projects undertaken by specialized research organizations such as the
Environmental Research Institute and the Institute for the Study and

Application of Remote Sensing Techniques.

However, the activities of these centres, institutions, departments and
projects were not subjected to the control of a superior scientific authority
designed to ensure co-ordination, avoid duplication and make maximum use of the

aveilable potential in each of ther.

The absence of managerial cadres for the formulation of scientific and

technoiogical policy has made it iupossible for Syria to adopt integrated national

policies for the transfer and developuent of technology. Syria still lacks the

menagerial framework for the formulation of scientific and technological policy,

one of the tasks of which would be the establishment and adoption of an integrated

national policy for the transfer and develonment of appropriate technologyVe

3 e Analysis of obstacles hindering the country's determination to apply

gcience and technology to development

The principal obstacles impeding scientific and technological progress

can be sumparized as follows: -




(a) The failure to fully appreciate the role of seience and technology in
development: since the attainment of its independence in recent times Syria has
been preoccupied with repelling Zionist and imperialist ambitions and mobilizing
all its resources for the defense of its territory and its people and successive
governments have thus had little opportunity to gain an understanding of the role
of science and technology in development since a true awareness of this role can
only be gained through conviction acquired through the execution of numerous large
projects using advanced technology and through the participation of national cadres
therein., Participation of this type has been insufficient to motivate and draw the
attention of many managers to the important role of science and technology in the
execution of such projects. &6hsequeﬂtly; there has as vet been no opportunity to
highlight the role of science and technology in the socio-~economic development
process and to build up an appreciable conviction of +he importance of research and
modern techniques in the development process being pursued by the Government and

the people of Syria,

(b) This situation reflects the weakness of the scientific and technological
infrastructure since it is hardly possible to discuss numerous projects related to
scientific and technological institutional arrangements without becoming aware of

the extent of the country's need for further experience and expertise.

(c) Since institutions concerned with the collection and analysis of
information are closely linked to a series of scientific and technological
infrastructural factors, the weakness of these infrastructural factors has had a

direct effect in weakening these ancillary institutions.

(d) The failure to fully appreciate the role of science and technology
has, in general , weakened the role played by preliminary studies and research and
has also weakened communication among researchers and beneficiaries from research
and development. This explains, for example, the small number of research engineers
in relation to engineers engaged in project execution. However, the experience
gained in numerous past projects are bringing into ever greater prominence the
significance of the study and design stage on the one hand and the importance of
carrying out studies and research based on the actual situation in the country cm
the other., ”

(e) One of the principal factors hampering the rational execution and
operation of planned projects is the relative incompatibility of education and

training with the actual requirenments of these projects.



(f) The phenomenon of the brain~drain and the migration of technical
manpower is one of the main problems facing Syria. Its causes are fairly obvious
and atteﬁpts have been made to deal with certain of its aspects although the
magnitude and ramifications of the problem need to be thoroughly studied from the
standpoint not only of the external brain—drain but also of the internal nigration
of technical manpower from rural to urban areas and from one sector to another.
Assistance from the developed countries is a prerequisite for a comprehensive and
lasting solution to this problem since the dimensions of this serious phenomenon

transcend national boundaries.

(g) The inability of planning to play its required role due to the
weakness of its managerial and subsidiary structures and the fact that development
plans are still economically oriented and have not yet had time to show adequate
concern for their social implications and, in particular, for the type of life

which this development would offer the citizen.

(n) Development plans are still emphasizing the economic aspect without
paying due regard to the social aspect of development although it is this aspect
which supplies the personnel capable of participating in, operating and benefiting

from industrial, agricultural and other economic development projectsa

(1) The quantitative and qualitative inadequacy of contractors, the
migration of several of them end the lack of administrative expertise, especially
in the management of large, complex projects involving modern administrative

methods.

(3) The lack of modern national mechanisms to control production, link
remuneration to type of work and production, provide individual incentives for
increased productivity, encourage initiative and creativity and specify contractual
relationships in such a way as to ensure an effective contribution to

technological planning and implementation.

(k) Neglect of the role played by research — in particular economic
feasibility studies and financing policy - and by auto-financing in many investnent
projects and the search for external narkets for their output with a view to
alleviating the foreign exchange crisis from which we, as well as other technology

importing countries, are suffering are still threatening many projects with failure,




(v)

(vi)

(

ix)
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Formulation of appropriate recomwendations for the solution of the

above problems through the adovntion of measures at national level:

The creation of a body fer the formulation of gcientific and
technological policy, planning, budgeting, co-ordination, monitoring

and evaluations

AL ) P bl
The development of a body concerned with the formulation of educntionsl.
and training policy and co-ordination anong all the pinistrieg and

institutions concerned;

The creation, within the seientific and technclogical policy.making
body, of a department to examine ways and means of transferring science

and technology, including the transfer of information and documents

The creation of a specialized scientific secretariat and councils in
each ninistry or national technical economic gector (industry‘ -
agriculture - public WOrkS,es) t0 co-ordinate and discuss the

activities of the research centres;

Dealing with the problem of the brain drain and the nmigration of
technical manpower through the adoption of appropriate neasures and
the provision of a suitable climate For the utilization of their

expertise;

Attention to administrative developnent and the introduction of

nodern administrative nmethids in all sectors, particularly in complex
Projects involving the use of various cophisticated technologies;
Reinforcing the specialized bodies in all sectors by a study of projects
and a strengthening of bodies concerned with execution, control and

operationg

Linking wage structures to productive output and establishing a

systen of incentives to ensure the motivation of the most capable

workers, technicians and managers:

lMaking further efforts to eradicate illiteracy, »articularly a110ng

workers in the public sectors



(x)

(xii)

(xiv)

(xv)

(xvi)
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The promotion of local, Arab and regional scientific and industrial
conferences, enabling those concerned to attend then and also to attend
specialized international conferénces, and co~ordination among all the
relevant bodies in order to make use of the scientific and technical

expertise gained through these conferencess

The continucus developuent of university and intermediate technical
training and vocational training curricula, the despatch of students
arnd training missions abroad in order to meet the actual needs of

projects included in the development nlans and co-~ordination in this
respect between the ministries of planning and higher education and

other relevant bodies;

3 A

The pronmotion of scientific research at universities, especially in
connexion with development projects, and the promotion of co-operation

between vniversities and centres for applied research;

The development of educational methods and information progremmes and
the dissemination of secientific and technological know-how anong the
population which should be encouraged to take an interest in and to

)

utilize such knowledges

The introduction of science and technology as an integral part of the

developnent plan bys

~ Formulating a development programme for science and technology;

—~ using science and technology Tor the formulation and execution of

sectoral projects;

~ using scientific and technological nethods in the preparaticn of

planss

Planning the development of the local capability in scientific and
technological research in order to ensure the developnent of existing

and potential industries;

Taking advantage of projects involving the contractual participation
of foreign firms and companies in order to acquire the experience
needed for the study and execution of similar projects and to utilize

local potential wherever possible in the execution of these projects;




(Xvii)

(xviii

(xx)

(i)
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The undertaking of studies to determine the necessary scientific and
technological priorities for the development of the economic sectors,
and paying special attention to advanced technologies of wide benefit

to scientific and productive activities;

The establishment of centres specialigzed in the application of science
and technology ins

~ The various sectors of the national econony linked to ministries;

~ the various scientific sectors linked to universities;

.The establishment of a scientific information and documentation centre,

““the-principal functions of which would include acquainting scientific

bodies with the latest scientific developments throughout the world in
both Arabic and other languages, acquainting universities, research
centres and economic institutions with national scientific potential
and achievements and the recording of current research and imported

technology;

The allocation of a minimum amount of funds to be spent on scientific
and applied research and associated scientific services, for the
purpose of which a fixed percentage of the gross national product would

be assigned and a national fund established;

The formulation of a nlan designed to increase the number of scientific
personnel engaged in scientific and applied research to a minimum of

500 persons per million of the population, efforts to ensure the proper
distribution of these personnel ond endeavours to achieve a quantitative
and qualitative increase in the number of intermediate technicians in
the scientifically active labour force until the ratio of this category

cf researchers becones at least 3 to 1;

The adoption of all the measures needed to ensure co~ordination

between national scientific policies within the context of an Arab

scientific policy aimed at the achievement of the higher objectives of
the Arab World.
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. Methods for the integration of science and technology in socio-—economic

develoouent, scientific and technological developments and their use for

‘the removal of obstacles impeding the development Process

An analysis of Syrie's present technological situation indicates that the
transfer of technology in general will not result in the desired development unless
it is accompanied by a corresponding modernization in the administrative field. In

fact, it must be preceded by the transier of modern administrative technology.

Syria is aware that the fundamental problems posed by the transfer of
technology are basically of a social, political and economic nature and that their
transfer requires an appropriate and sophisticated environment., These factors
necessitate a particular type of general infrastructure within which various
approaches to the transfer of technology can co~exist. Syria is also aware that a
rise in the level of economic development can only take place through the formulation
and application of an appropriate scientific and technological policy suited to the

needs and potential of the country.

Tn accordance with this principle Syria has prepared long~term plans aimed
at the establishment and developuent of relatively sophisticated scientific
infrastructures to ensure constant scientific contacts with the outside world
through the development of teaching prograns and curricula at all levels and also
through sending delegations to participate in scientific geninars and conferences.
In the field of primary education the Ministry is continuing its efforts to
achieve universal, compulsory educabion through the provision of all the educational
facilities needed to raise the proportion of admissions in the primary stege as a
whole and in the first grade in particular. As a result of these efforts. the
compuisory education of all males in the first primary grade has alnost been
achieved, In the case of females the proportion of admissions haa increased
considerably in recent years, although still lower than that among males, and
apportunities are provided for successful condidates to enter the various faculties
of the universities and institutes in the country. As an expression of this
feeling of high responsibility a number of decrees have been promulgated with a
view to rectifying the existing imbalance especially with regard to intermediate
cadres, by raising the salaries of these categories and providing other incentives.
Tn this connexion the Government is endeavouring to halt the brain—-drain and

migration of technical manpower, encourage their return and retain their services
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since, in effect, they represent the fundamental component for the success of any

worthwhile scientific or technological activity.

In the field of higher education and scientific and technologlcal research
numerous proaects have been prepared with a view to the establlshﬁenb of
managerial bodies for the formutlon of scientific and technolovical policy at
the hlghest levels based on the conviction of the polltlcal leadersnlp that this

is 1ndeed one of the basic 1nfrastuctura1 fnctors.

It should be noted that most operations involving the transfer of
technology take place horizontally in Syria. The sane technolbgy is used in
various fields (for exanple, the use. of lauhes Tor the productlon of wvarious
cormodities such as carpentefs’ olwnes and 1mpleuent for the woodwork 1ng and
textile trades etc. and the use of drilling end levelling equlpLent for road
construction and the excavation of dams ete.) and there is only rarely a vertlcal
transfer of technology whereby science is converted into technology and technology,

in turn, into a tool for the production of new or improved commodities.

Moreover, the horizohtal transfer of technology often takes place from the
industrially developed countries in the form of a "phased transfer" (for example,
the use of electronic equipment, especially advanced computers). Technology is
oonly rarely transferred from the developing countries which can be considered as
being at the same technological level as Syria, i.e. in the form of a "linear
transfer" (for eyampie, the importation of passenger buses for the Karnak Company
fron Turkey which manufactures the bus chassis and imports the basic componentu

fron West Germany.

The absorption of sophisticated technology imported from the industrially
developed countries is a difficult and complex process requiring considerable
efforts over a long period of time since a balance must be struck between the
volume of scientific knowledge and‘imported‘technology on the one hand and the
national scientific and technological infrastructure on the other. The full
magnitude of this problen ban be seen in the develbping coﬁntries andbsyria is
largely facing the same difficulty, one aspect of which appears in the imbalance
between the lbwer; intermediate and higher levels of competence and, in particular,

at the intermediate levels concerned with the repair and maintenance of equipment.,
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One of the fundamental measures which Syria must apply in a serious and
thorough manner is that of identifying the areas and the sectors that should be
given priority in the transfer of technology in the light of the country's
economic and social strategy,and establishing the machinery capable of adapting
and modifying patents under licence so as to ensure their compatibility with the
size of local production, domestic resources and exisiing technology, thereby‘
guaranteeing that they represent the most favourable alternative in terms not

only of the quantity but more particularly the quality of resulting production.

Although Syria is emphasizing the importance of selecting specific fields
for the transfer of technology, it is, nevertheless, aware that technological
. progress. takes place on a. broad fron} and not by means of a bridgehead. This means =
that the successful transfer of technology in a narrow field rﬁquifesthn devei@?ﬂent
of a broad front of scientifically based key industries (electro-mechanical plants
and chemical industries) in addition to the use of modern managerial nethods, the
provision of highly specialized scientific personnel and scientific and technological
research centres supplied with the most modern equipment. Therefore, Syria is
convinced that the achievement of a leading position in a limited technological
sphere requires the provision of a technological base as a minimum. This is
because technological innovation results from the interaction of several
technological capabilities pulling in the same direction. Some attempts have
recently been initiated to discover the most appropriate methods of determining the
optimm combinations of various fields for the horizontal, vertical, linear and
phased transfer of technology so as to meet the requirements for the rapid growth
of our national economy in a manner consistent with our own potential in addition
to the utilization and development of local technology wherever studied and

experiences substantiate its usefulness.

Syria is convinced that there are numerous technologies in neighbouring
countries which it would be in Syria's interest to transfer (linear transfer) and
that the requirements of the present day and age obliged Syria to transfer more
sophisticated technology from the more advanced countries in certain fields (phased-
transfer). The Syrian officials are not unaware that, whatever the quality of
the horizontally transferred technology, its results will remain limited in
comparigon with what could be achieved through technology which Syria could

develop vertically since the experiences of various countries have proved that
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its results far surpass the results obtained through horigontally transferred

technology.

On the other hand, the experience of various sectors in the field of the
transfer of technology has led to the realization of the importance of establishing
bodies for the collection and processing of data. The zeal shown for the
acquisition of electronic computers and the attendance of courses in programming
and analysis is only one maﬁifesta%idn of the awareness of this importance inspite
of the fact that the framework needed for their utilization has not vet been

established, thus considerably limiting their use in a retional mannsr.

A review of the experience of various scctors confirms that the great
majority of operations for the transfer of technology to Syria take place by neans
of introduction and direct use i.e., as already mentioned, through the so-called
"turn key delivery" method rather than by absorntion. This method requirés the

provision of the necessary framework and institutional foundations which Syria
still lacks.

Finally, although the economic developient that has taken place to~date
has been a consequence of horizontal and phased technology transfer, and the efforts
at introducing vertical technology transfer are still néw and gquite linited, the
radical solution to the problem of harnessing science and technolcgy to the
service of development cannot be implemented in isolation from the »urposcful and
comprehensive planning of the different activities of the country, including the
orientation and programming of scientific and technological regearch, This is
the bridge which Syria has chosen for its transition from the world of

underdevelopinent to the world of vrogress.
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IT. Imstitutvional irrvangements and Forms of Co-operetion

4.  Institubicnal arrengements

1., Concepiuslization of national structures for science snd Jechnology

)
v

Syyia is awosre of the importance of adopting a long-tern scientific
policy strategy whose forulation ought to be entrusted to e high-level body
attached to the highest political and executive authority in the Goverment,
working in close co~opefation with the topmost orxgans of sociowgceononic planning,
and responsible for Cesigning the goals and policies of the country in science
and teehnology, including the major directioms to be taken in this aores, and for
putting science to the service of political and executive policy-meling i the

Government.

2, Ascegsment of the current situstion at the mational level and evaluation

of the capabilities of existing scientific_and technological siiuctures

and of the nmeassures already adopted

The Government has shown concern for institutioral exrrengements and hos

established the following structures:

fadd
i

(a) ‘he Centre for Scientific Keseerch and Studys Upened in 1971,
is modeled on the lines of other nationsl research institutes. Lt io entrusied
with specifically oriented research serving different facets of development, It
is autoncmous and most c¢f its researchers are full-time staffy others serve on

the faculties of the country's universities;

(b) "he Higher Council for Science: Lstcblished im 1956, this is an
advisory body composed of representatives of scientific organizations engaged
in basic and azpplied research, and is active both in the preparction end training
of scientists and in the techmical supervision and actual iumplementation of the
Government's socio-econonic development projects. One of ite most important
responsibilities is that of promoting the study of science and encouroging
scientific research so as. to keep pace with internationeal progress cnd to give

gocio-econonic revival the full benefits of scientific research. Yhe Council

i e e O
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has participated in the preparation of several studies and plans for the

treatnent of & puiber of scientific problems and in the science plzn that

accompanied the genersl socio-econonic developmnent plan, The Council has

implemented o nuaber of important projects:

(

(1)

iv)

(v)

fstoblishment of a Public itomic Energy Cormission to promote
the application of the results of nuclear research in medicine,
agriculture, the exploitation of minerals and oil and the extraction

of ground waters

Istablishment of a Centre for lMarine Studies to promote the
developuent.of local capabilities in this field and the exploitation
of marine resources that can contribute to the socio-economic

developnent of life in the coastol regiong

Bstablishment of a Scientific Lquipment Centre for the maintenance
of existing equipnent, the co~ordination of its use, the repair of
equipnent ond the production of equipment thet can be produced

locallys

stablishient of a Scientific Periodical Library to assenble
scientific reference works, journals and periodicals, and to put

them at the disposal of researcherss

Bstablishment of a Public Envirommental Protection and Congervation
Agency as an extension of the Naticnal Cormittee on lian and the
fdnviromment. Its function is to promote the conservation of
natural,, agricultural, mineral and acquatic resources and their
rationdl exploitation, so as to safeguzrd then, to maintain a
balance between their depletion'and replenishnment, end to prevent

their deterioration and wastage.

The objective of the Higher Council for Science is to design a »lan for

scientific advancenent in the country that is compatible with the huuon and

naterial resources presently available, Despite all its effofts, however, the

Counecil has been wasuccessful in carrying out the responsibility for designing
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the scientific =nd technological policy necessary to the country's developnent
plens. Its role hes dininished even at the advisory level, and its efforts have
been limited to o narvow field, This suggests that the Government ney need to

think of creating an alternate body with greaﬁér powers and superior abilities;

(¢) "The Council for Higher Bducations Egtablished in 1975 together
with the statute regulaoting the universities of Syria, it recommends general
policy regarding scientific research at mniversities and other institutions of
higher learning, so as to maintain harmony between research and the country's

socio-econonic policys;

(d) Centre for Nuclesr lMedicines Established in 1971, it studies,
dizgnoses. and treats tunours and promotes the training of medicsl specialists and
graduate students of the medicul colleges. Attached to it is a hospital that

contains 200 beds for the pursuit of treatment and research;

(e) 'The Scientific Research Unit at the Medical College. It undertakes
studies of chronic disezses such as cirrhosis of the liver and eamoebilc dysenter,

It also attempts to develop the character of the medical research scientists

(f) Departuents engaged in various survey opcerations (topographical,
geological, hydrological ees)e L survey is being conducted of oll the regions of

Syris and the necessaxy maps and plans are being prepored for vaorious purposes;

(g) Centre for Industrial Experinmentation and Research. In operation
since 1974, this Centre serves industry in the areas of experinentation and
research reloted to developnent, In addition to its primary objectives, it
undertakes other responsibilities assigned to it such as: industrial documentation
and information, econcmic studies of industrial projects and the role of the Syrian
irab Standards and Meosures Agency. The Cenire's buildings were congtructed by
local engineers, UlESCU and UNIDO co-operated in equipping the Centre and training
its staff;

(1) Centre for the Developuent of Ldministration and Productivity: Come
into operation in 1967 when it organized training courses in public finance and.
adninistration, industrial engineering, job evaluation and odninistrative
organization. The ILO is providing assistance in the form of experts and training

grentss

o o i o e . —— T



(i) 'The Studies Centre attached to the Hinistry of Petrolew: and
Minersl Resources is active in three fields: oil production, the study of

underground ninersl resources, and the menufacture of oil by-products;

(j) The Divectorate of igronomic Research in the Ministry of .Lgriculture
and cgrarien Reform undertskes research ainmed at the developnent of farning and
reiging agricultural production in the country.

3« In order to co-ordinste the activities of the different mesesrch centres,
avoid duplication, supply the requisite human and moterial resources, provide
uniforn Supervision; secure Srob and foreign aid ond meintain the widest possible
contact with irab and intemational scientific efforts in the different fields,
the Government has underiaken an-organizational study resulting in the..
recommendation that the following councils be establisheds

(a) The Lictionsl Science Policy Council, to define science policy,
pronote the use of science end technology for socio-econonic developnent,
participate in the implenentation of naotional developnent plong and pronote

research in science ond ‘Eecmlology;

(b) iMme Hational fesearch Councils an adninistretively and financially
autononous body concerned with formulation of the scientific research and
development works plan, the estcblishnent of gcientific guidelines for research
and developnent policy for «ll independent and ninistry-linked reseaich centres
and other tasks:

(¢) ‘he Kational dducational, Culturzl and Scientific va.ncil, which
is o technical planning end orientation body attached to the office .of the Prime
Minister, with long-tern objectives in the arveas of education, culture and science.,
« special committee wes formed to restructure this Council, I+ conducted in-depth
studies on the matter ond incorporated in its assessment the report of the UNESCO
scientific and teclmological policy director. It recommended thot the Council be
split into two -~ o Superior Council for Science and Technology ond a Superior
Council for Educotion ond Culture - and thet they be attached to the office of
the Prime Minister, either directly or indirectly through fhe nediwn of a joint
council,
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Recommendstions in connexion with institutional arrongenents and

nodes of co-—oper:tion

(a) At the national level

See the recomnendations listed under (i), (ii), (iii), (iv), (xviii)

and (xix) of section TePeis

(

(b)
(1)

ii)

At the regionol level

To support the decisions of the Conference of Ministens of Arab States

regponsible for the application of Science and Technology to Development

with & view tos

Assisting the irob States to develop their scientific and
technological research potential, train scientists, establish an
infrastructure of scientific research bodies and co~ordinate

co~operation and the exchenge of experts between sinmilor irab bodiesg

enabling the Arab States (within the context of Arab integration)
to enter specislized fields of nuclear science ¢nd electronics
ond achieve mutual co-operation and integration in applied research

eared to developments
9

strengthening co-operation among the regional orgonizations
operoting in the field of science and technology in the service
of joint [zob interests and advising on the best nethod of utilizing

international co-operation;

helping irab member States to establish scientific and
technologicel research centres in the following fieldss energy =—
food — modern technigues of assessing natural resources - nuclear
gcience - development planning - scientific docunentation -

electronics;

the estmblishiaent of a special fund to finence these setivities .

The establishnent of a regional centre for the trensfer of science

and technology, the functions of which would embrace everything
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reloted to information and docunentation including patents and the

regletration of licences for +their useg

(iii) Support for the Bureau of Co-ordination of irebizeticn in dabot to
increase its potenticl in the field of the co-oprdination of
terninology and support for the Moroccen Institute of Stu lies,
Research snd .rabization in its p.Loneer.u attenpt at typogrephical
reforn through the introduction of the voweled irebic gexipt in

publications and the use of stondardized irabic MIASGLE .

B.  Hodes of co~cpemzbion

e

Recognizing the importence of co-ordination cnd co~operation wiong the .xcb
countries, especiclly in the field of science, in order to compenswcite for gops
and deficiencies ond to roise the level of achievement 63 cenvinced ot the
scientific and technological chollenge that confronts the developing countries
and threatens their security snd future mekes it imperative thot they derive the
naximum benefit fron co-cperation amongst thens conscious of the importonce of
international co~operation in the field of science and technology for the mutual
benefit o1 the cowntries of the worlds convinced that scientific co-uneration
should lead to joint resecrch programies, the fommantion of speciclived scicntific
centres for the provision of the basic requirenents of develupuend, -nd the
exchange of expert chbwledge anong these centres and their counteraxts Jda the

world, =wkeasrefore, it is recomended:

1. That archb scientific institutions and resecrch centres co-operate with
their counterports in estoblishing recearch programmes of interest to Lreb
regional groupings; thot they encourcge ire co—opersticn i e fileld of scient
and technologicel developuent and formlate plans for regionsl progromes thob
can help meet development problems on o national scale, thereby helning to
compensate for locol deficiencies and to ren p the maximum benefits fron
international co~operation wherever problens cre siniler and solutions ore
cppropriate.

2. That the countries of the Third World open their boxders to scientific
co—operation by exchenging scientific know-how, joining together in the resolution

of common scientific problems, and establishing wmachinery for the exchenge of
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lmow-how among those engaged in scientific pursuits, the applicution of gceientific

achievements snd the co-ordination of efforts ained at developing the different

sectors.

3, That .reb scientific ond technological instituticns co-cpercie and
porticipate effectively in international scientific research, study ond training
programmes orgenized by the specinlized agencies of the United Notions or by
international scientific associations, participate in the varioug sclentific
conferences orgenized by international bodies end strive to promcie the nosting
of such conferences in the irab countries in view of the advantoges thot could

thus be goined throush the increase and developnment of expertise.
i T

4. That national bodies involved in science and technology co-opernte with
their international counterparts, with irvab League orgenizations ond with Lrab
resenrch centres, initiate an exchange of information on their respective activities,
orgenize research on issues of comion concern, establish training programucs in

specialized technical fields and organize seminors and conferences on scientific

and technological topics to be discussed by the above-menticncd bodies.

5. 4hat the Conference strive to formulate a new code of conduet for the
transfer of technology, including the closed transfer of kuow-how in the sphere

of trensnational corporations within the context of the few Licononic Onder, with
the aim of securing the nationsl interests of the developing covntries and liniting

interference in their affairs,

6, ‘the ereation of a systen of international co-operstion oriented towards
the establishment of more appropriate and effective links emong States with o
view o the provision of technical assistance geared to the Jevelopuent of

notional potenticl within the context of the Hew Internationcl iconomic Order,

Te That the objectives of the New Intermational Heonomic Crdexr be interpreted
and enalyzed so o8 to bolster that kind of co-operation that promnotes the soverelgn
political will of each state; for this international conference represents
essenticlly o govermmental activity whose aim is to faeilitate the nlacing of
science and technology in the framework of creative internotioncl co-~cperation

that serves the inbterests of all States and that places co-operation in o milien

v s
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based on brotherhood and pecceful co-existence thus ensuring that co-operation

will be more firmly grounded and more stable.

e .

8. The possibility of regerding the role of the scientificclly ond
technologically advonced nations in assisting the developing countrice in the

following manners:

() Direct porticipation in bolstering the scientific and technological

capabilities of the developing countries through treining cad the provision of

scien"sii‘ic know-hov and equipnent

(b) Pexticipation by experts froa the developed countries, together
with experts from the developing countries, in the identification of gceientific
aad technological problens and 1n efforts to solve them in laboratories in both

the developed and the de \re1 O‘Olﬂ coun‘brlen.

9. That effective mecsures be taken to enforce respect on the part of all
Member States for the decisions of the United Nations and its different organizotions
and to withhold fron those States that fail to respect such decisions cll assistonce
thet permits them to benefit from the achievements of science cnd teclmology.

Coe Arxeas of co~cpersition

1, In the contoxt of neighhonriag States and regional co—operations

-

There should be 2 direct exchonge of information among neighbouring States
by means of correspondence or vieits and further offorts must be made to promote
these direct contocts. .Jrab orgenizations should play o major role in the
collection, sterage snd dissewination of information related to developnent. We
believe it to be essentisl that this role be increased and cerwried out in a proper
and effective nonner, For this reccon Syria endorsed the decisions token at the
CLSTARLB Conference and proposed the establishment of fweb ceantres for the
formulation of irob scientific policy and scientific and technological information
oné the esteablishient of the irab Fund for Scientific and Technological Hesearch,
Syris also supports the principle of sitrengthening existing orgenizations atitoched
to the League of lLxab B 'cm, ancl reviewing their activities and nchievements with

a view to enpuring thot 'they clneve their set objectives. These lxab centres will

UI|\IE |
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be liaison offices for the exchange of know-how and the formulation of prograrmes
for co-operction not only between countries of the Arab World but also with

countries of the Third World and the developed countries.

2, In the context of United Nations organizations:

In this connexion it should be recommended that more fincncial aid be
directed towards scientific and technological projects related to development,
whether general projects related to scientific and technologicel information,
specifications and applied, agricultural and medical research o other projects
more limited in scope, at both the wregional and national levels, Yo this end
the governing councils of development agencies such a8 the United Hations
Developnent Programme, the World Bank and the Arab Development Fund should adopt
the necessary resolutions to fund the above-mentioned projects and subnit a report
to the Genercl issembly of the United iations in its 1981 session on the measures

adopted in regard o this recommendation.




