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PREFACE,

The role and importance of technology in industrial development
has been analyzed and observed since the end of the Second World
War,

In Turkey it is rare to find empirical studies which set up
a relationship between the technology and industrial development
of the country.

This thesis attempts to serve as one of the early studies
aimed at trying to find the role of technology in the industriale
ization  process of Turkey. )

The author wishes to express his sincere appreciation for
the many suggestions and criticism from Assist. Prof. Dr. Yalgin
Tuncer, Assist. Prof, Dr. Muhan Soysal, and Assist. Prof. Dr. Umi ¢
Aking.,

As always, the author is also indebted to his colleagues
in the Turkish Scientific and Technical Research Council, namely
Dr, Feridun Topaloglu, Akdogan Mat, Kismet Burian, Turgut Uzer,
Sumeyir Akgasu and Sedat Torel, as well as experts from the
Documentation Center,

The author also wishes to express his thanks to Miss Birsen
.%zgﬁr and Miss Nesrin {imgpek, who kindly typed this study.
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INTRODUC TION

This study aims at clarifying the effectiveness of TUBITAK
from the standpoint of "Industrial Production Technology Creation.!
In the first part of the study, the writer will analyze
the basic requirements and conditions for the creation of industrial
production technology with reference to the research results
drawn from different industrialized countries. At the end
of the study the writer tries to analyze the application of TUBITAX.
for this theoretical frame, with reference to the project -supporting
experiments of the institution between the years 1963 - 1973.
In order to show the vital importance of the subject for the
country, the writer analyzes the industrialization target
of Turkey based on the Constitution and Development Plans, In
the 3rd Five-Year Development Plan the concept of development
was considered to be the same as industrialization., The writer
tries to stress the role of the creation of industrial production
technology in the industrialization process.
At the end of the study the writer makes some proposals
for the development of the system, The transfer of technology
and activities related to this subject are not analyzed in
this work. The transfer of technology is considered a different
subject and is deliberately not included in this study.
The work is based on a normative approach and aims at
explaining what should be done as a goal for this study.



PART I

As BASIC RELATIONS BETWEEN ECONOMIC DEVELOPMENT AND TECHNOLOGY

The role, importance, and factors of technology in economic
development began to be analyzed by economists after the Second

World War. . In an article appearing in the Economic Jourmnal,
Nathan Rosenberg says:

Not too many years ago mest economists were content
to treat the process of technological change as

an exogencmlls variable. Technological change -

and the underlying body of growing scientific
knowledge upon which it drew - was regarded as
moving along according to certain internal processes
or laws of its own, in any case independently of
economic forces. Intermittently, technological
ehanges were introduced and adopted in economic
activity, at which point the economic consequences
of inventive activity were regarded as interesting
and important.™ (1)

The role and importance of scientific research and development
in the process of economic development and industrialization
has been analyzed by different writers who have stressed the role
of technology in industrialization., As indicated by Nathan
Rosenberg, the reason for having meny research results on this
subject is not an accident, but is a product of new investigations
of economic sciences into the role of technology in recent
years, For this reason the latest research resu;ts shed new
light on the subject.

Zvi Grilliches (2) and Jacob Schmookler (3) tried to
give more concrete examples of the role of technological
change in the process of economic development. Due to the
results of these similar works, the role and importance

g —

(1) Nathen Rosenberg, "Science, Invention and Economic Growth,™
The Economic Journal, March 1974, pp. 90 - 108,

(2) Zvi Grilliches, "Hybfid Corn - An exploration in the economics
technological change,”™ Econometrica, October, 1957,

(3) Jacob Schmookler, Invention .and Economic Growth, Cambridge,
Harvard University Press, 1966, USA,




of Research and Development (R+D), and consequently of technology
in the process of industrializa*ion, was understood and clarified,

The advance of technological knowledge by opening new
ways to meet wants and by increasing the productivity
of the nation's human and material resources has been
one of the most important factors contributing to the
economic growth of the country (vs)..

After the discussions and research results of the role of
R+D in industrialization and economic development, many of the
countries started to establish R+D institutions and science
councils., Some countries have created new state institutions
to deal with R4D activities. Charles Cooper, who is a member
of Science Policy Unit of Sussex University, has explained
his research results on this issue, In this study he says:

Most underdeveloped countries support some form

of scientific and technological activity. In most,
there is a nucleus of research and development
(R+D) personnel, working in a nectwork of institutes,
there are technicians and engincers. Also, a

large number of the underdeveloped countries have:
National Science Councils or similar institutions,
part of whose function is to relate local science
and technology to prnduction -~ often with the more
specific objective of generating appropriate
technologies. There is a good deal of scepticism
about the cffectiveness of these science policy
institutions and they have had very limited success
in creating a link between science and production
and there is not much evidence that they have
opened up new types of technological options in

the underdeveloped countries, (5)

Mr., Cooper explains a common problem of all underdeveloped
countries: that is, the failure of the scientific institutions
of many of those countries to link science with production,
However, newly established or old research institutions
of underdeveloped countries could be considered to be a
reaction of those countries to the increasing effectiveness
and the role of science in industrial production.

(4) Richard R, Nelson, "Technological Advance — Economic
Growth and Public Policy = Perspectives on Economic
Growth™, Rand Corporation Publication, USA..

(5) Charles Cooper, “Science Policy and Technological Change in
Underdeveloped  Economies,™ World Development, Vol. 2
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No. 39 Maxrch 1974, PPe 55 o 64. A



B.. MAIN DEFINING FACTORS AND CONDITIONS FOR GENERATING
INDUSTRIAL PRODUCTION TECHNOLOGY

As indicated at the beginning of the literature research,
many studies about the relations between industrial production
technology and economic development have taken place recently.

In this second part of the literaturc research, we will try
to analyze some comments of different authors and research people
on the subject., Nathan Rosenberg continues his comment saying:

The vast expenditures on Research and Development
made it increasingly obvious that inventive activity
was = or could be made to be - responsive to economic
needs (or even to non-cconomic needs if such needs
received sufficient financial support,) Clearly
much of the search activity of R and D was highly
purposive: Dbusiness firms were looking for new
techniques in spcecific categories of products,

they spent much money upon this search, and they

were sometimes highly successful, Slmllarly,
government agencies had long directed research

into specific problem areas and in some cases had
achieved conspicuous success - as in agriculture, (6)

It is observed by some writers that the demand for those
technologies is also as important as the industry type,
service area, and production categories,

Defined market needs and consumers' necessities could be
seen as a promotional effect for generating technology. In a
study made by OECD, the following interesting result was
achieved: “Approximately 2/3 and 3/4 of technological
achievements are generated as an answer for a well=-defined market
demand.” (7)

A result regarding this subject derived by a study by
Jacob Schmookler is also 1nterest1ng. Schmookler s book
is an attempt to demonstrate, through the study of several
American industries, that demand-side considerations are the
major determinant of variatious in the allocaxion of inventive

(6) Nathan Rosenberg, op. gcit. , P. 90¢
(7) OECD, The Conditions for Success in Tedhnologlcal Innovat;on,
Paris, 1971, pp. 11 = 124




effort to specific industries: 1n examlnlng the rallroad 1ndustry,
for which comprehensive data have been available for over a
century, Schmookler found a closc correspondence between increases
in the purchase of railroad cquipment and components, and
slightly lagged increases in inventive activity as measured by
new patents on such items. The lag is highly significant

because,; Schmooklcr argues, it indicates that it is variations

in the sale of equipment which induce the variations in

inventive effort. Schmookler finds similar relationships in
building and petroleum refining, although the long=term data on
these industries are less satisfactory. Schmookler says that
"a 1 per cent increase in investment tends to induce a 1 per cent
increase in capital goods invention." (9) )

If we look at the types of institutions which are performing
Research and Development continuously, we can see the important
job of private firms in this process, In an OECD study it is
said that "More than 90 per cent of R+D activities are carried
out by private firms; +this percentage is about 77 per cent in
the United Kingdom.™ (10) |

In an article that appeared in The Economic Journal, authors
Charles Kennedy and A.P., Thirwall found a similar result by
analyzing patent registration activities in the USA and in
England. They say in the article:

It is true that over the years there has been a marked
shift in the sources of inventive activity from the
independent inventor to the corporation, In Anerica
in 1900, for example, 80 per cent of patents were
issued to individuals compared with 30 per cent today,
and the seme is broadly true for Britain. (11

Another author, William S. Comanor, has investigated the
effects of competition on the creation of technology and has

(9) Jacob Schmookler, op._ cit., p. 144,
(10) OECD, The Overall Level and Structure of R+D Efforts in
OFECD Countries, Paris, 1967. ” '

(11) Charles Kennedy and A.P. Thirwall, "Surveys in Applied
Bconomicss Technical Progress,” The Economic Journal,
Merch 1972, pp. 12 = 72 =




come to the conclusion that "competition had effected the
technology generating process in a positive manner, not as a
negative effect as believed earlier,® (12)

Generally, Research and Development activities play an
important role in reaching the targets of those organizations
which are carrying on these activities, and shape and direct
them according to the targets and goals of these organizations.

This is also true for both basic and applied Research
and Development activities. In a book edited by Carl Heyel
it is said that: "planned R+D not only provides new product
development, but also keeps present products competitive through
constant product improvement.® (13)

On the other hand, another author who tried to analyze the
relationships between firm size and market structure and R+D
activities concluded thatt

1 - Government contracted research and development
does not lead to many patents and ig concentrated
in large firms,

2 — Small firms obtain a higher proportion of their
patents from non research and development

employees.,
3 ~ Small firms apparently conduct their research
“with the greatest cost consciousness, (14)

Another writer says that "research may lead to major
break-throughs which can only be developed by large firms,
because there are substantial economies to scale in maintaining
research and development activities.™ (15)

(12) W.S. Comanor, "Research and Technical Change in the :
Pharmaceutical Industry,™ Review of Economics and Statlstlcs,
May, 1965,

(13) Carl Heyel (ed.), Handbook of Industrial Research Uanagement,
Reinhold Publishing Corp., 1970, London, pbP. 34 — 35.

(14) R. Scherer - "Firm Size, Market Structure, Opportunity and
Output of Patented Inventions,™ American Economlc Rev1ew,
1965,

(15) Keith Norris and John Vaizey, The Economics of Research
and Technology, George Allen and Unwinm LtG., Londom,
1973, pPe 68,




-8

In a book called "Research and DevelOpment'Management,“ authors
Thomas W. Jackson and Jack M. Spurlock, say: “Small companies
should not embark upon Research and Development excursions without
accurate market surveys.” (16)

whether there is a relationship between generated technologies
and the subject of the science or not is also an important question
to be asked, becausc in some subjects of sciences we have had
traditional technologies for hundreds of years, while in others
we have had very limited success, Certain researchers have
attempted to analyse this fact. They say that "the statistical
evidence is backed up by qualitative work; both in the U.K. and
in the U.S.A. Rescarch and Development devoted to major
advance is concentrated in a few industries - aerospace, chemicals,
and electronics.™ (17)

If we look at the relations between technological development
and marketing activities we can see some wiiters claiming that
marketihg activities are continuations of Research and Development, -
One of the authors has commented on this issue by saying
that "innovation is capital-intensive, especially in the two
crucial phases, the development phase and the market introduction
of new products, processes or services.” (18)

Another author draws our attention to the fact that R+D
activities and marketing activities are going to complete each
other as time passes, Michael Shanks says:

(16) Jackson W. Thomas and Spurlock M. Jack, Research and
Development Management; Dow Jones - Irwin Inc., Homewood,
Illinois, 1966, pp. 27-28

(17) Keith Norris and John Vaizey, op. cit.s p. 68

(18) Peter F. Drucker, Technology - Menagement and Society,
Heinemann, London, 1970, pp. 32 - 33.




FPortunately, with the improvement in management
standards, the use of market research and other
modern marketing techniques is growing and there
is a much closer integration than that in the past
between :R+D, design, production and marketing.

But though the position is improving, it could
still be better., (19)

Author Russel W, Henke accepts that marketing is an
importent phase of Research and Development activities, and
concludes that "marketing considerations may even determine whether -
or not a product should be developed -~ gquite aside from
engineering considerations.” (20)

In the study of Zvi Griliches, the role of profit expectations
in the creation of technology is explained. He clarifies "the
importance of profit expectations as shaped by the market
size.," (21)

If we summarize the comments of writers and researchers on
the issue, w2 can come to the point of saying that the demands
and necessities of the people affect the creation of technologye.
This means that marketing is an important factor that affects
the determination factors of technology generating probesses,

If we take industrial production technology as a case in point,
this relationship can be seen very clearly, since industrial
production technology is basically affected by economic factors
‘and determinants. Author J.A. Morton clarifies this point thus:

(19) Nlchael Shanks, The Innovators: The Economics of Technology,
Penguin Books, USA, 1967, p. 236, '

(20) W. Russel Henke, Effective Research and Development for
the Smaller Company, Gulf Publishing Company, Houston
Texas, Ush, 1963, pp. 17-18.

\
(21) Zvi Griliches, op. git
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Now we are not talking about all research. Rather
we are talking about relevant research in
industry. This, plus development is essential
to the demonstration of new technology. But,
by themselves, R+D are not enough to yield

new social benefits, They, along with

capital resources, must be effectively coupled
to manufacturing, marketing, sales and service.
When we coupled all these activities together
we have the connected specialized elements of
a total innovation process. Uncoupled from
the rest of the process, R+D can be alarmingly
wasteful. (22)

C. BASIC PHASES WHICH DETERMINE GENERATION OF
INDUSTRIAL PRODUCTION TECHNOLOGY.

In the first part of literature research in this study,
we have tried to see the main ideas and dbservations of
different authors on the generation of manufacturing technology.
In this part of our study, we would like to look at the views
of some research people about the basic phases which determine
manufacturing technology. Some writers and research people
claim that the generation of manufacturing technology is
determined by certain phases of activity. Two engineers
who have been employed by the Scientific and Technical Research
Council of Turkey say that in order to generate manufacturing
technology, the following steps must be followed:

1) R+D or innovations

2 Design of the product

3 Preparation for production

4 Beginning of production (Marketing Research included)
5) Marketing (23)

In another study the same opinion is accepted and more
detailed steps and phases are explaineds

(22) J.A. Mortong'Organi?ing”for.Innovation; MchawwHiii;'ﬁ;é.A.;' ‘
1971, p. 4. , -
(23) Ylk., MUh, Kismet Buriean, Yiik. Muh, Turgut Uzer,
"Endllstri Kesiminde Teknolojik Yenilegme Ihtiyacinin

Yaratilmasi ve’Yenile§menin Hizlandirailmasi®, TBTAK,
1973, (Mimeograph),

i
¢
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Idea

Consultation and agreement

Marketing Tesearch

Pre~technical research and determination of
feasibility of the subject

Evaluation of the subject from cost - marketing
power - quality and value points of view.
Research

Product development

Limited production

Pioneer marketing (Penetrating marketing)
Manufacturing

Distribution  (24)

S OW®ION U o=
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Dy CONCLUSIONS DERTVED FROM LITERATURE
. RESEARCH 4ND THE WRITER'S OWN VIEW

. In the literature research we have looked at the main ideas
and observations as well as research results that analyze the
process of technology creation in the industrialized countries,
In conclusion we could see the main determinants and views that
are observed for the creation of technology.

First of all, it is accepted that the generation of
technology requires different jobs and activities., These
activities could be considered to be a "chaim of works" or
"group of works"™ start .ng from the basic research and coming
to the marketing activities., Different people call these
activities by different nemes and may analyze them in a more
detailed way, but generally speaking we have four main scientific
and technical activities that determine the creation of manufac-
turing technology, These are:

) Basic Research

) Applied Research

g Technological Development
Economic Development  (25) (26)

BN =

(24) Roman D, Daniel, Resecarch and Development Management — The
Beonomics and Administration-of Technology, Appleton
Century, Crofts, New York, USA, 1960, pp. 4-6.

(25) "The Measurement of Scientific and Technical Activities,™ ~
OECD, DAS, SPR/70/40, Paris, 1970;{Frascati Manual), e

(26) Tuncer Yalein, Some Agspects of Science-Based Technological
Promotion, MEIU, Ankara, 1974. -- . ) .
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Human resources, machines and tools, managerial techniques
and scientific, technical, and economic capabilities are umited
in these phases for generating a new product, a new technology
of production, or a better usage of a product. These results
affect the goals of human beings and industrialization of
the countries.,

The second observation for determining the creation of
manufacturing technology is the positive role of demand and market
reflecting to the laboratories and affecting the subject, direction,
and content of the Research and Development activities. The
dynamics of R+D come from the real world based on the
investigation of cause~and-effect relations of economic
conditions and technologicai development. It is not possible
to ignore the role of demand and the socio—-economic conditions
of the country in the process of generating technology. The
markét may affect the R+D activities in the following way:

1) Competitive Effect - (Product - different good -

\ price - cost — shape - usage)
2) Profit Expectations
3) Reaction to the Demand in the Market (New products -
new usage styles) .
4) Market Development Activities (Geographical distribution)
5) Other Special Expertise (Leadership - brand eic.)

There is a third observation that technology generaﬁing
activities generally give positive results in science~based
industries, These industries are aerospace, electronics
and chemistry. In a study made by OECD, industries are classified
according to their science-based characteristics., This is given
in Table ~ Nr, 1., (27) '

There is a similarity between this tabulation and the
findings of Keith Norris gnd John Vaizey. (28) This
similarity may reflect the fact that the probability of generating

(27) “"inalytical Report on Technological Gaps,” VOECD; Paris,
1967, Pe 29 - 300 ‘

(28) ‘Keith Norris and John Vaizey, op. cit.

(29) Yalg¢in Tuncer, op.cite. p. 8.
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manufacturing technologies in the industries of aircraft -
missiles = electronics - chemistry and petroleum is considerably
and comparably higher than that for the other industries,
Because the other industries that are classified as non science-—
based are traditional industries and everything is known about
them, this decreases the probability of success in the creation
of technologye.

Fourthly, R+D activities are highly expensive functions,
which leads us to the conclusion that only big firms should
deal with these activitics, There is a great possibility of
reaching unsuccessful solutions at the end of R+D programs. (29)

This reflects the reality of why big firms can afford to deal
with R+D,

(29) Yalgin Tuncer, Op. cit., p. 8.
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TABLE 1

CLASSIFICATION OF MANUFACTURING INDUSTRIES
ACCORDING TO SCIENCE-BASED CHARACTERISTICS

CLASSIFICATION IN 4 GROUPS:

GROUP 1 GROUP 2 GROUP GROUP 4

1) Aircraft-— 7) Machinery '10) Non-ferrous 14) Textiles
missiles 8) PFabricated metals 15) Paper
2) Electronics metal goods 11) Ferrous 16) Food-Drink
3) Pharmaceutical 9) Petroleum metals 17) Different
industry 12) Other production
4) Electrical transport
machinery equipment
5) Chemistty 13) Stone, clay,
6) Instruments glass, rubber
SCIENCE-~BASED MIXED . AVERAGE NON SCIENCE=-
INDUSTRIES INDUSTRIES BASED INDUSTRIES
B) CLASSIFICATION IN 3 GROUPS
SCIENCE-BASED MECHANICAL OTHER
1) Aircraft-missiles 4) Machinery 7) Chemical Relsted
2) Electronics 5) Basic Metals (Rubber, Textile,
(Instruments included) (Fabricated Food=Drink)
3) Chemistry goods included) 8) Other manufacturing
(Pharmaceutical ;6) Other Transport industries '
industry and Equipment B

Petroleum included)

(27)

"inalytical Report on Technological Gapé," DAS/SPR, 67. 98
OECD, 1967, Ch.A (II), pp. 29 - 30.
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D) HYPOTHESES OF THE STUDY

after five years of experience as an expert in the
Scientific and Technical Research Council of Turkey (TUBIT:iK)
and in light of the literature research, the author of this
study would like to present the following hypotheses:

1) The application of the Project—Supporting Program
(PSP) of TUBITAK is directed at satisfying the
research necds of academic institutions and
universities of Turkey’instead of at long-term
economic goals and targets of the country as
stated by the Development Plans,

2) Tor this reason, the application of PSP covers
nainly traditional subjects and the scientific
areas that are not related to science-based
industries,

3) Supporting projects in traditional subjects and
0ld scientific activities led TUBITAK to be
unsuccessful in generating manufacturing technologies,
and this means that TUBITAK has less possibility
of obtaining new economic sources.

4) The PSP application does not cover the necessary
phases of creation of manufacturing technology.

In conclusion, the aim of this study is to

evaluate the available data in light of the above
hypotheses and develop the suggestions and proposals
so that TUBITAK may be an efficient national
institution for generating manufacturing technologye.

-
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As mentioned earlier, one of the main concerns of this
study is the nature of TUBITALK, which is a public organization.
For this reason it is expected to perform certain duties in
the direction of the goals of the Constitution of the Turkish
Republic. The Turkish Constitution and Development Plans,
as well as the Establishment Law, require certain services
and duties from TUBITAK., In order to clarify the roles
assigned by the Constitution and Development Plans, we
have to analyze the relations between these organs,

The Turkish people, in accepting the Constitution,
have also accepted the fact that the main concepts, rules’
and general regulations of the Turkish State were stated
in the Constitution as the principal philosophy of the nation.
For this reason, the Turkish Constitution is a.document of
the rules, goals, and regulations of the people. The Turkish
Constitution requires certain defined organizations for
fulfilling the targets and goals of the people, One of
the main requirements of the Constitution is plannéd
development and the establishment of an office to prepare
this planning.

Article 129 of the Turkish Constitution states that
Y"economic, social and cultural development is controlled by
planning. Development has to be realized according to this
plan.” (30) Certain articles require that an institution
called "The State Planning Organization™ be established;
development plans should be prepared by this organization
for proposal., The Constitutional Committee of the Turkish
Parliament explains the main idea of the planning concept
for Turkey in the following words: |

(30) Turkish Constitution, 1961, Art. 129,



It is a generally accepted fact that underdeveloped
countries are in need of planning for development,
The world is going to apply the planning concept

of development because this is the most rational
way of reaching ite goals. (31)

In these words, the committee that prepared the Constitution
accepts the fact that, in order to develop, Turkey must use
all resources in the most efficient way for the sake of
productivity. The utilization of the resources and potential
of the country in the most productive and rational way is
also one of the main objectives of modern science, This
fact is accepted by the Turkish people and is documented
by the Constitution,

Today Turkey is applying the Third Five-Year Development
Plan in order to reach these goals. In the Third Five-Year
Development Plan, the long-term goals of the Turkish people
are stated as follows:

To increase the living stamdard of the people
TO INDUSTRIALIZE

To decrease requirements from foreign resources
To solve the employment problem

To have better distribution of income (32)

U180 N -
NN NN

This means that in the long run, ths Turkish people
will have a better standard of living, will be an industrialized
nation, will depend less on foreign resources, and will have
a better income, As is seen, industrialization is the
second long-term target of Turkey and it is indicated in
the Development Plan as having been ordered by the Constitution.
The Third Five-Year Development Plan has explained these
targets in more detail,

As stated above, the long-term objectives of the Third
Five-Year Development Plan not only envisage a fully
industrialized economy and a higher standard of living for
the community, but also encompass an industrial structure
and technology. These objectives are sct by the governments

(31) Turkish Constitution, Constitutional Committee
Report, Paragraph 2.

(32) New Strategy and Development Plan, - Third Five Year
1973~1977, State Planning Organization, DPT, Pub.
Nr. 12723 po‘ 1190
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of Turkey which are elected for the Turkish nation by the
members of Parliament. 48 seen in the plan, industrialization
is in the long run Turkey's second nost important objective,
This objective is further clarified in the plan as follows:

To increase the standard of living of the Turkish
community requires an economic growth based on
industrialization that adds to the national
income, The added value created by industrial-
ization and increased standard of living will
solve the demand problem for industrial goods

and will consequently create an opportunity to
solve the problems of foreign trade., As a result,
employment opportunities will be constantly
growing, and distribution of income between rural
and urban areas will be better and productivity
will increase, All of these objectives will

be realized through industrialization. (33)

As is clearly seen in the plan, economic development means
industrialization for Turkey. For this reason we have
to explain the meaning of "industrialization.”™ A dictionary
of sociology contains the following explanation of the word:
Industrialization: The process of technological
development by the use of applied science
characterized by the expansion of large-scale
production with the use of power machinery,
for a wide market for both producer’s and
consumer's goods, by means of a specialized
working force with division of labor,; the

?ho%e accompanied by accelerated urbanization,
34

In this definition the use of applied sciende for
industrialization is more stressed and it is accepted that
industrialization is a technological process, The main
cause of production of goods and services of an economy
in a given period of time are explained in the following

L
way by Besim Ustunel:

(33) Third Five-Year Development Plan,-Part 2, p. 210

(34) Pratt Henry Fairchild, Dictionary of Sociology, Littefield
sdems and Co., Paterson, New Jersey, 1961, A; pe 155,



1) The quantity and quality of the resources
used by the country.

2) The technological level known and used,

3) The social system applied (35)-

For the induétrialization of a countfy, technological
knowledge is necessary. Technological knowledge is the use
gf ﬁpientific knowledge for production. According to
Ustunel, "Without knowledge of production technology, and
without experience, other factors of production cannot
produce useful goods and services.,”(36) This means that
the use of applied scientific knowledge is necessary for
industrialization. The acquisition of scientific knowledge
requires Research and Development activities.

THE ROLE AND LEGAL DUTIES OF THE
SCIENTIFIC AND TECHNICAL RESEARCH COUNCIL
OF TURKEY

TUBITAK was established by Law number 278, accepted by
the Grend National Assembly on July 17, 1963. TUBITAK
was authorised to deal with R+D activities on a national
level, According to the Law Concerning the Establishment
of TUBITAK, the functions of the organization are stated
as follows:

- Functions =

Article 23

The functions of the Scientific and Technical
Research Council of Turkey shall be:

a) To carry out assigned duties, promote and

e —— D e e

(35) Besinm Ustﬁnel, Ekonomlnln,’.]]emellerl ’ Doéan Yayinevi,
2. Baski, Ankara, 1 , »

(36) 'ih_iﬁ-_- . i
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encourage fundamental and applied research in
pogitive sciences; +to set up institutes for
work in this field,

b) To assist the Government in formulating the
national policy to be followed in the field of
fundamental and applied research in positive
sciences,

¢) To formulate basic policy and procedures
for education in the fields of positive
sciences and research, and to give advice

to the institutions concerned,

d) To express its opinion on requests
pertaining to scientific and technical research
subnitted by public institutions and
organizations, municipalities, individuals,

and private institutions,

e) To provide means of training and
advancenent for scientists and researchers
in the fields of fundamental and applied sciences
to follow up young people with high talent
who have proved successful in the course

of their education, postgradusate work and
career in order to help them in their
further advancement and progress, and for
this purpose to provide scholarships within
the country and abroad, to organize contests,
and issue publications,

f) To provide the Government with necessary
information for the preparation and negotiation
of international agreements on subjects related
to the field of activity of the Council.

g) To establish contact and to cooperate with
domestic and foreign research institutions and
persons, and follow their work closely.

h) To initiate and help organize courses,
conferences and seminars in order to propagate
the idea of research,

i) To publish or sponsor the publication of
material related to the fields of activity of
the Council, and to establish a center of
documentation,

j) To engage in all kinds of activities necessary
for the achievement of the above-mentioned

£
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purgoses and for the fulfillment of their functions,
(37

As can be understood from the previous explanations
and citations, the main concern of this study is an attempt
to investigate the role of TUBITIK in light of the Constitution
and the Development Plan, with special reference to the
Project Support;ng Prograem. '

B, BASIC CHAR4CTERTSTICS OF THE PROJECT-
' SUPPORTING PROGRAM OF TUBITAK

We will try to analyze the application of the Project-
Supporting Program of TUBITAK. The question of whether
or not the other activities of TUBITAK are productive is
not included in the scope of this study., The Project-
Supporting Program is the main activity of TUBITAK,
according to the degree of importance and amounts of
funds spent by the organization, Between the years 1963~
1973, TUBITAK spent 38,430,078 TL. for the Project~Supporting
Program, The research groups in TUBITAK that are formed
to carry out research programmes are ngmed as follows:
1) Engineering Research Group (ERG)
2) Mathematical, Physical and Biological Sciences
Research Group (MPBSRG)
3) Medical Research Group (MRG)
4) Veterinary and Animal Husbandry Research Group (VARG)
5) igricultural and Forestry Research Group (AFRG)
6) Committee for Training Young Scientists (GTYS)

As indicated in the earlier parts of this study, the
main objective of this research is to evaluate the activities

(37) Law Concerning the Bstablishment of the Scientific
and Technical Research Council of Turkey, Nr. 278,
Official Gazette, July 24, 1963, Nr. 11462,




of TUBI?AK.for the creation of a manufacturing technology
with special reference to the Project-Supporting Program.

The Project~Supporting Program is a kind of financial

support for scientific and technical projects that are
submitted by researchers, scicntists, groups and teams,

or institutions or firms, These applications for support are
evaluated by the Bxecutive Committces of the Research Groups.,
The applications for financial support of projects are '
accepted or rejected by these committees according to the
criteria of TUBITAK., These criteria are documented in a
booklet called Guide to Research Projects. iccording to

this document, a project proposal must meet academic standards,
then must be evaluated according to whether or not its
methods are scientific, its subject matter, the project
manager's qualifications, and its legal and financial
conditions,’
Then the project proposal:
a) ehould contribute to science and technology
b) should realise, or help to attain, the economic,
social, and cultural objectives of the Development
Plans and of National Defence and Public Health
¢) should create opportunities for training researchers
d) should use the result of any TUBITAK project as
data for further studies
e) should coordinate the activities of different
research institutions and scientific branches
f) should not have enough financial and other support
from within its awn organization
g) should finish in a short period of time (37).

(38) TUBITAK, “Guide to Research Projects, Rules for Project-
Supporting,” Ankara, 1973; p. 4-5,. '
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C. FINDINGS

A, DISTRIBUTION OF  PROJECTS SUBMITTED AND ACCEPTED

During the period of 1963-1973 a total of 1237 projects
was submitted to the Scientific and Technical Research Council
of Turkey. The distribution of these projects per research
group, applicant, or sector concerned is as follows:

TABLE 1T

Distribution of Total Projects Submitted
for Support Per Research Group:

Hesearch Number <fercentage
Group ‘
Engineering Research 372 30.1
Group
Medical Research Group 274 22,2
Agricultural and Forestry 203 16,4

Research Group

Veterinary and Animal 201 16.2
Husbandry Research Group

)
Mathematical, Physical and 187 1541
Biological Sciences
Research Group

 TOTAL @ 100,0
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TABLE III

Distribution of Togal Projects

Per Sector

Sector ; Number Percentage
University 909 T35
Public 294 23,8
Private 34 2.7
TOTAL 1237 100,0

Of the projects submitted for support, the distribution of

ones accepted is shown below:

TABLE IV

Distribution of Projects Accepted

Discipline Number of Projects:
Accepted Submitted

Fundamental Sciences 75 187
(Mathematical, Physical
and Biological Sciences’

Veterinary and Animal 85 201
Husbandry

Agriculture and Forestry 80 203
Medical Sciences 134 274
Ingineering 236 372

TOTAL 1237 1237
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B. DISTRIBUTION OF PROJECTS SUPPORTED AND CONCLUDED

Of the 1237 projects subtmitted to the Scientific¢ and Technical
Research Council of Turkey during 1963-1973, 610 were accepted,
15 projects supported and concluded by the Council's Group for
Training Young Scientists have not been included in the above
figure, The reason for this is that these 15 projects are
related mainly to education. Out of the 610 projects accepted,
419 projects were concluded by August, 1973, i 2. the tenth
anniversary of the Council, (4s already mentioned, TUBITAK
was established om July 17, 1963,) The distribution of the
regearch projects per disciplinary field is taken up below,

TABLE V

Distribution of Projects Concluded

Discipline Number of Projects Concluded
ERG 148
MRG 76
AFRG 53
VAHRG 77
MPBSRG 65

TOTAL 419
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T
C. DISTRIBUTION OF PROJECTS CONCLUDED
IN THE FIELD OF SCIENCE-BASED INDUSTRIEu

The distribution of projects accepted and concluded in the
field of science~based industries with technology production
possibilities may be enumerated as follows:

TABLE VI

Concluded Projects Related to
Science-Based Industrial Branches

Todustrial ~Tmber of |
Branch . . Projedts
Electrical—Electfdnics 15
Chemical~Petrochemical . 28
Medicine ' -
Missiles=—Aircraft -
TOTAL 43

D. PROJECTS DIRECTED AT INDUSTRIAL PRODUCTION

0f the 419 proaects supported and concluded durlng the
first ten years of the Councll 33 proaecﬁs may be deseribbd
as dlrectly almlng at a production target and carrying characteristics
identified with applied research rather than theoretical research,
28 projects were accepted by the Engineering Research Group
and five belong to the Agricultural and Forestry Research Group.
Data on the projects related to direct industrial production
may be seen below,
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TABLE VII

Projects with a Direct Industrial
Production Target

Discipline Number of Projects
Engineering 28
Agriculture and 5

Forestry

TOTAL 33

E. PATENTS OBTAINED AS A RESULT.OF.THE COUNCIL'S WORK

The Scientific and Technical Research Council of Turkey
has applied to the Ministry of Industry and Technology and
obtained 2 patents during the period of 1963-1973. One of
these patents is for a project on a chemical method supported
by the Engineering Research Group. Its subject is "Separation
of Arsenic from Kolemanit,"

The second patent is for a single-axis garden-type tractor,
a project supported by the Agricultural and Forestry Research
Group.

The above two patents are the only ones out of the 419
projects supported and completed by the Council, Both of these
are patents relating to industrial production technology.

F. DISTRIBUTION OF PROJECTS PUBLISHED AND
PRESENTED AS PAFPERS

292 concluded projects were presented as papers. Out of
these, 235 were presented in Turkey and 31 in foreign countries.
Of the 224 projects concluded, 72 have been published abroad.
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The distribution of all the projects presented as papers or
published is given in Table VIII. (39) 4s will be understood
from this table, 31 of TBTiK s projects were presented abroad

in ten years and the total number of projects in three years
reached 261, While TUBITAX had 235 projects within the Council
in ten years, this figure rose to 694 for Turkey in three years .
From the publication point of view, the number of projects
published in ten years is 224 for TUBITALK and 234.6 for Turkey,

G. INCOME TO THE COUNCIL FROM PATENTS

The right of use of both patents-.obtained by the Council
has been transferred to the production institutions under
agreements made, The patent on Kolemanit has been sold to
Etibank. In accordance with the preliminary agreement,

IBTAK will receive 2 TL. per ton of ore obtained, but the
payments due will not exceed 100,000 TL. per annum, Etibank
is setting up a production unit in Bandirma to operate using
this method.

(39) Tlrkiyenin Aragtirma Potansiyelini Tesgit Etmek Amaciyle
Yapilan Envanter Caligmalari Hakkinda On Rapor, 3 Baski-
BPU, TBTAK, 1969, Ankara
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TABLE VIII

Distribution of Supported Projects Published or Presented
as Papers (Projects of TBTAK for Ten Years; Total Projects

in Turkey during 1965 — 1967)

Papers
Publications Presented a8 Papers Publications .
Research . In Turkey Abroad Total By the Council By the wuw.oa.mo._“;, In Turkey Abroad Tqotal
Groups No| % | Mo % No| % No % Director | Ho{| % Nd A No | %
“t MPBSRG - - - - 24{ 8 - - - |- -l - -1 4 331 15
ERG 122 | 52 15] 48 | 137 47 - - - |- 16| 24 14 19 30! 13
, e 9{ 4 8l 26| 17| 6 - - - |- 47169 | 5881105/ 47
| vamre 531231 2| 7. s55]19 - |- - |- -t - -1 - 38]wr
AFRG 51j21f 619 | 59|20 13 100 - |- 51 7 -1 -] 28] 8
TOTAL 235 {00 311100 | 292 0O 13 100 e 68 jL00 72 {00{224 100
Total for Turkey during
1965-1967 (3 years) 694 261 955 - |- - |- pa3s N_&m roo
—




As for the second-patent, it has been sold to the Aid
Foundation of the Union of Agriculfural Credits Co-operative.
The single-axis garden-type tractors, following the completion
of pilot experiments, have been produced and placed on the
market under the name "Fidan". Under the agreement made with
this institution, the Council will receive 1,5% of the net
profit per tractor. The Council will pay 30% of this income
to the scientist who did this research.

EVALUATION

A, STUDY OF THE PROJECTS SUBMITTED FOR CONSIDERATION
AND THOSE ACCEPTED.

During 1963-1973 there were 1237 projccts submitted to
the Scientific and Technical Research Council for consideration
and support under the Project Support Program. When we have
a look at the distribution of these projects, we observe that
most of them are in the engineering research discipline. In
fact, these projects amount to 30,1% of the number of projects
submitted for support. In a way, this may create the opinion
that these projects are directed towards implementation, since
the projects submitted to the Engineering Research Group
cover aspects of engineering. The second place in projects
submitted is occupied by medical projeets, Thesé. amount to
22,2% and reflect the importance attached by research workers
to medical subjects.

Projects related to agriculture and forestry come third
with a total of 16,4%, i.e. 0.2% more than those submitted
in the field of veterinary science and animal husbamdry. The
projects submitted in the field of mathematicel, physical,
and biological sciences number the least with 15.1% of the
total,



The majority of projects submitted in engineering nay in
a sense be a reflection of the research potential in Turkey
until the establishment of the Scientific and Technical Research
Council of Turkey.,

The distributions of projects from the point of view of
Sectors introduce another or a different aspect of the subject.
Most of the projects submitted to the Council come from
the University Sector. To put this more clearly, out of the
1237 projects submitted for support, 909 projects,
that is, 73.5% of the total projects, came from the University
Sector, Public sectors (outside the Universities) submitted
23.8% and the private sector 2,7% of the total number of projects.
This means that most of the projects submitted to the Scientific
and Technical Research Council of Turkey for grant are of
academic nature.

Another possible reason for the scarceness of submission
of research projects by public and private institutions may
be their direct concern with daily problems and unwillingness
to carry out activities that fall within the strict limits

of a scientific project. 8till another comment may be made
thus:

It may be that Turkish Industry is a producer's
market, which mecans that anything produced is
marketed easily. Thus, in consequence,

Turkish Industry at this stage does not need

R and D activities for further marketing. In
fact, with the exception of the textile
industry in Turkey, production tends to be

less than demand, a fact which supports the
above statement, That is why the industrialists
are satisfied with basic production methods,

It is clearly sce, then, that the immediate

or urgent concern of the Turkish Industry is.
not to .create new technologies, but to produce
more goods in an effort to meet the existing
demand.

In a study documenting this view, it has been established that
the Turkish Industry does not yet attach importance to R and
D activities. (40)

(40) Erglin T#rkcan, TUrkiye'nin Aragtirma Potansiyelini
Tesbit Etmek imaciyle Yapilan ﬁnvant r Galismalari
Hekkinda On Rapor, 3. Basi, 1969, BPU, TBTAﬁ, MAnkara.,



As for the distributdon of the projects accepted, we
observe identical characteristics as seen in the distribution
of the projects submitted to the Council for consideration.
Most of the projects accé%ted are also in the field of engineering.
These engineering project$ number 236 and amount to 38.7%
of the total number of projects accepted. The second place
is occupied by projects in the field of medicine, as is the
case of projects submitted for consideration. These are 134
in number and 22% of the total projects accepted. The projects
supported in the field of veterinary science and animal hushandry
were 85 in number, those in agriculture and forestry 80, and
projects supported in basic sciences 75, ‘

a8 can be seen, most of the projects submitted for consideration
and accepted are projects in engineering. This means, without
going into great detail, that about one third of all the projects
were directed to applied science. On the other hand, as most
of these projects in question came from the University, they
tended to deal with theorctical and academic aspects of
engineering. 4s will be seen further on, only 28 of the 236
engineering projects accepted were directly aimed at industrial
production. The rest are concerned with theoretical problems
rather than with production.,

B, STUDY OF PROJECTS CONCLUDED

Of the total 610 projects accepted .by the Council, 419
projects were concluded by the end of July, 1973. 4Again most
of thesc projects were -in the field of engineering and the
least were in agriculture and forestry. Out of 236 engineering

projects, 148 were concluded, but 88 are still in progress.

76 projects of the Medical Research Group have been concluded,
58 are going on. Ihe number of completed research projects
for the Veterinary Science and sanimal Husbandry Group is 77
and that of thc Agricultural and Forestry Research Group 53.



The study of the completed projects from the point of
view of science-based industries presents an interesting
problem from the basic theory standpoint.

Of the 148 projects taken up and concluded in the Engineering
Research Group, only 43 projects are related to science~based
industries. Of these, 28 projects come under the basic title
of chemistry. The remaining 15 projects are related to
electrical engineering and electronics. +uring a period of
ten years,, no project on guided missiles or in aircraft industry
has been supported. We have no evidence as to the reasons
why the science~based industrial projects have been so few
in number, One reason for the scarceness of applications
made for grants in this field may have been the lack of
existence of such industries in Turkey. &nother reason should
be the resulting lack of innovations. It may be rather optimistic
to expect that many R and D projects will be submitted to
the Council on the newly-developing industrial branches or
production units that have not yet completed their set-up,
since such a project activity by its very nature greatly depends
on the project-owner or individuals who come up with projects
for a grant,

e subjects related to production arc given weight in
this study, it is necessary to consider the characteristics
of the projects directed at production. Only 33 projects of
the total 419 projects concluded in the ten-year period
have production as the target. Those mainly directly towards
industrial production number 28,

On the total projects concluded, it is observed that those
directed at industrial production are 6.6%, These arc seen
as 2.,2% of all the projects submitted for consideration and
constitute 4.6% of the projects accepted consequently,
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Cy EVALUATION OF THE PATENTS OBTAINED FROM THE
PQINT OF VIEW OF THE DISTRIBUTION OF PROJECTS

The Council has obtained two patents at the end of the
project support program within  ten years. While one of these
covered a chemical subject, the other concerned a mechanical
subject and was realized following the activities of the
agricultural and Forestry Research Group. Of the 610 projects
accepted out of 1237 projects submitted, 2 of these could be
subject to patents from the concluded 419 projects. Both of
these patents have an industrial production target. This
can be interpreted as 321 in one hundred thousand when
comparing it with the number of projects accepted. If we compare
this with the number of total projects submitted, it comes
out to be 162 in one hundred thousand,

D, EVALUATION OF THE TEN-YEAR PROJECT SUPPORT FROM THE
POINT OF VIEW OF THE DISTRIBUTION OF SCIENTIFIC PAPERS

Ne have no specific data on the publication of the
Council's supported activities or on presentation of these
as scientific papers., Information has already been given in
Table VIII, based on the unpublished study of the Council's
Science policy Unit. It is point out in'this table that a
total of 235 projects has heen reported in Turkey, while
31 projects have been presented in foreign countries. Again,
nost of these projects reported were in the field of enginecering.
In fact, 52% of the ones presented in Turkey and 48% of those
presented abroad were on engineering. From the presentation
point of view, the engineering projects came to 137 out of
292 papers; in other words, these had the highest ratio of
47%. The Medical Research Group presented the least number
of scientific papers in Turkey: 4%. Its project-reporting
amounted to 26% abroad. The Veterinary Science and Animal
Husbandry Research Group reported the least number of
projects abroad, i.e. 7%. From the presentation point of
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view, the lowest rate of project-reporting on the whole
is seen in the case of pfojects of the Medical Research Group
(6%) and the Basic Sciences Research Group (8%).

Ls for the evaluation of the publication of the projects,
the engineering research projects in this case show a
distribution contrary to the scientific reports., Of the 224
projects published, only 30, that is 13%, are in engineering.
The Medical Research Group enjoys the highest number of published
projects: 105 projects, i.e. 47%. The percentage of the
engineering projects shows a rise. In any case, projects
published abroad are only in two disciplines: engineering
research and medical research., 72 projects have been published
abroad: 14 projects in the field of enginecring and 58 in
medicine. Of the projects published in foreign countries,
those of the Engineering Research Group constitute 19%.
The remaining, i.e. 81%, belong to the Medical Research
Group. & total of 29 enginecring research projects has
either been reported or published abroad., As for the number
of sciencec-based engineering research projects, 43 projects
were directed to production while 33 had a relationship
with production. It can be said that these figures are
not much different. We are not in a position to evaluate the
whole of the publications and papers supported by TUBITAK
and presented by Turkish research workers both in Turkey and
abroad during 1965-1967. The re8@son for this is that the
studies on this subject available for Turkey only cover the
activities of three years, (41)

(41) 1967 Y1l. arastiricilar gnvanteri, Istatistiki Tablolar,
TBTAK, Bilim Politikasi nitesi, 1970.
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EVALULTION OF THE PROJECT SUPPORT
PROGRAM FROM THE POINT OF VIEW OF
OUR HYPOTHESES

4, FROM THE POINT OF VIEW THAT MOST OF THE PROJECTS
SUBMITTED WERE OF UNIVERSITY ORTGIN

During the first ten years, TUBITAK has 1237 projects
for which grants were requested, and 909 of these came from
universities, When this figure is interpreted in terms of
percentage, it is seen to be T73.5%. It is thus clear that
the projects of university origin occupy a great place in this
activity. These projects, on the other hand, covered
theoretical @nd academic topics. Therefore, the author tends
to think that there is sufficient evidence that TUBITAK is
answering the research requirements of the universities and
scientific circles rather than "exercising efforts to reach
the defined targets of the Turkish Community as described by
the Constitution and the Development Plans,™

B. FROM THE POINT OF VIEJ TH.LT THE PROJECT-SUPPORT
ACTIVITIES LRE RELATED TO CONVENTIONAL SCIENTIFIC
DISCIPLINES

Of the 610 projects accepted to be supported by TUBITAK,

only 43 (7%) are deience-based projects, If it is borme
in mind that TUBITAK is an institution expected to be most
responsible for technological production in the public

sector in Turkey but has supported only 43 science-based
projects (7%), then one rightly tends to think that the
Council has not given the required attention to this subject.
This also supports our second hypothesis that the project =
support activities of TUBITLK arce directed towards traditional
and conventional scientific disciplines.,
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C. FROM THE POINT QF VIEJ THﬁT SUPPORT, OF RESLEARCH IN
CONV.IRTIONAL 4ND TRADITIONAL SCIENTIEIO DISCIPLINES
DOES NOT YIELD 13"001\TQI\IN_'C RESULTS -

It has already been sfated %hat only 53 prbjécts out of
610 projects (5.4%) supported bj TUBITAK were dlrectly related
to industrial product10n£ It Was also polnted out that only
2 of these 33 (6%) progects resulted in dbtaining patents,
Even though it may be asoumed that thesc 33 prOJeots aimed
at developing patents, we can say - that the rate of success
was 6%. Besidcs, it is impos$ible to éstablish the economic
outputs of these paténts dey@ldpéd. Howevery it ig without
doubt certain that the incoﬁe]ﬁhGSe‘péﬁentS-are to provide
will be much below the expenditures made in this respect.
As a result, it 1s possible to support our third hypothesis
that support of research act1v1tles in conventlonal and
traditional scientific dlscipllnes has not been able to
secure a technological prdduct;dh»which~wiil yield economic
results. - )

C. FROM THE POINT OF VIEW TH.T PROJECTS SHOULD
PASS THROUGH THE DEFINED, CHAIN OF PH:SES
MARKING THE PRODUGTION OF INDUSTRIAL
PBODUGTION TECHNOLOGY

We already noted that 33 projects supported by the
Scientific and Technical Research Council of Turkey were
directly related to production. Five of these projects were
concluded after “pilot work". During the proposal of projects
related to production, their economic uses to the country upon
their conclusion were generally discussed. However, we are
not in a position to evaluate whether the owners of these
projects prepared a full marketing research or did any
cost~benefit analysis. Furthermore, it is not possible to
determine whether or not the research results given to researchers
outside the Council did contribute to the economy of the
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country in cases where no patents were obtained.

The four basic activities defined as basic research,
applied research, technological development and economic
development are not all found in these projects. Those
remaining outside the supported industry-linked projects
of the Bngineering and Agriculture and Forestry Research Groups
arce directed towards procuring data to serve as a basis both
in bagic and applied research. A4s for the projects directly
related to production, they call for applied researeh and
technological development activities. But even though "pilot
work™ and “prototype™ application may have been made in the
case of projects related to production outside those resulting
in patents, no effort was spent in determining the results
related to marketing. To put it more appropriately, no such
work was carried out by the Council. No information was compiled
about the sale of goods produced if this activity was carried
out by people outside the Council. It is also not known up
to what extent activities relating to economic development
were concerned with the projects resulting in patents.

As a result, if we consider that none of the accepted
and concluded projects passed through the four basic phases,
it is possible to support our fourth hypothesis that the
project support activities of TUBITAK do not cover the whole
chain of phases marking the generation of a production
technology.

OUR RECOMMENDATIONS IN LIGHT OF
THE FINDINGS AND EVALUATIONS

Considering the hypotheses which we have proved, if the
project—-support program of the Council is carried out in
accordance with the initiative of project-makers, results
may not be yielded which contribute to the progress of an
industrial production technology under existing conditions in
Turkey. 4s a matter of fact, at the end of a ten-~year project
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support program only 2 patents could be obtained and 33 projects
aimed directly at production in ten years. Since the Development
Plans envisaged by the Constitution for the industrialization
of Turkey have long-term targets, it may be necessary for a
different approach to be taken in project-sunporting activities.
If the aim is industrialization and if it is desired to
achieve this in the shortest period of time, and particularly if
it is desired to create an industrial production technology,
it may be thought that TUBITAK should have a more effective
role in these activities. Because the technology produced
should be evaluated as less dependent on foreign sources,
there should be less loss of resources and factors increasing
production, For this reason, the approach in project-support
programs should first of all be changed and sponsored projects
should be preferred to the system under which projects are
proposed, In other words, the Council should determine the
subject, A4t present the number of projects sponsored by
the Council is increasing and more expenditures are being made
in this direction., Effective cooperation with the State
Planning Office concerning the selection of subjects should
be carried out. The sponsored projects should be based on
the priorities established by the SPO as 1ong;term targets
in industry, teking into consideration the available technological
énd economic potentialities in Turkey as well as the research
manpower and facilities. The bottlenecks of the country
should be identified from the technological standpoint and
a policy for applied research be formulated in order to
solve them. Research in connection with the defence requirements
and in accordance with the geopolitical conditions should
be taken up and at least efforts be made so as to decrease
dependence on foreign countries,

The principles of the Project Support Program accepted
by the Council's Science Board and applied by TUBITAK should
be modified in accordance with these requirements,
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The results of the projects accepted by the Council and
concluded may be studied with the purpose of determining the work
to be done in the future. Thus it will be possible to develop
a concept of "science for economy" or “science for production®
instead of ™science for science". The activities of the
Council's Industrial Relations Unit may be developed for a
more dynamic relationship with the Turkish Industry. It may
also be possible to determine the nature of technical advice
to be given to and solution of problems of the industrialists
through cooperation with the State Planning Office. The SPO
end the Council may jointly decide on the required type of
research through inquiries and enlighten the Industry. Such
needs may be taken up as subjects of sponsored projects in the

sccond phase.

In our opinion, the Council should also house economics
s0 as to be able to create an industrial production industry.
Thus a healthier economic evaluation of the R and D activities
will be possible., In addition, it will be possible to make
“preliminary feasibility® and “feasibility" studies so as to
create facilities for preparing projects relating to production,
4 unit may also be established to execute the necessary activities
concerning the data obtained as a result of the Council's
activities, follow up the economic application of the
patents obtained, sell these if required, and see to production
of "model-prototype-pilot works™ if favourable facilities
exist. Such a unit may also investigate facilities in order
to introduce the Council's research results into economic
life,
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CONCLUSION

The Council under its Establishment Law has not been
directly assigned to the duty of the creation of an industrial
production technology. However, it may be argued that such
a meaning can be derived from the whole dutiecs of the Council
as scen in Law. No. 278, It can be said that during the ten-
year implementation of the Council, efforts have been spent
towards the creation of an industrial production technology,
though this requires interpretation from the point of view of
such a duty in this field. Meanwhile, the patents and the
results of research obtained may be shown as results of such
an activity. 1UBITAK's R and D activities in the beginning
show characteristics of the establishment of the theoretical
aspects of the R and D activities, preparation of the infra-
structure in this field, and provide the necessary education - -
all somewhat communal and cultural in character. (42)
¥hat are important are the future work of the Council, the
making of a new comment on its activitics and duties and '
planning in accordance with these.targets. The Council has,
under Law No. 278, been assigned to the duties of "undertaking,
promoting, emcouraging, and fostering fundamental and arplied
regearch in positive sciences and assisting the Government
in formulating the national policy in this field.” It seems
that the Council has to determine its priorities and direct
its activities towards long-term research work, It is also
necessary that the basic principles of a national scilence
policy should be determined in harmony with the Constitution,
Development Plans, and Government Policy. Thus the responsibilities
of the Council in industrialization will be made clearer.k

In our opinion, the Council has to make the necessary
moves to provide facilities for the creations'of an industrial
production technology in Turkey..

(42) Harvey Brooks, "Modeld for Science Plamning,"
Public /dministration Review 31, May-June 1971,
pPp. 364374,
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