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ABSTRACT

THE ROLE OF TUBITAK IN NATIONAL INNOVATION SYSTEM:
A QUALITATIVE ANALYSIS

Ismail BICME

Master of Business Administration (MBA)
Supervisor: Assoc. Prof. Dr. Irge SENER
August 2019, 120 pages

As one of the prerequisite conditions of economic development, innovation has been
discussed in the literature for a long time and still keeps its popularity. In addition,
since innovation activities cannot be carried out by institutions or states alone, it is
necessary to carry out them within a system in order to advance in this field
nationally. Since the establishment and operation of national innovation systems
requires an evolutionary and organic approach rather than a mechanical approach,
long-term projects and policies are needed. In this study, the role of TUBITAK,
which is an important state institution in Turkey's national innovation system, within
the system and its effectiveness in this area has been investigated in a qualitative
framework of an analysis based on determined documents published since 2000.
According to the results of the research, it is seen that while TUBITAK has
important roles such as supporting the research and development (R & D) activities
financially, providing scholarships and awards for the development of scientists and
raising awareness of R & D in the society to contribute to the development of our
country, in the national innovation system; it is evaluated that additional studies are
needed in order to make the studies carried out within the innovation system more
comprehensive. It is expected that the results of the research will be benefited by

relevant institutions and researchers working in this field.

Key Words: TUBITAK, national innovation system of Turkey, innovation



OZET

ULUSAL iNOVASYON SiSTEMINDE TUBITAK’IN ROLU:
NITEL BiR ARASTIRMA

Ismail BICME

Yiiksek Lisans
Isletme Y &netimi
Danisman: Dog. Dr. 1rge SENER
Agustos 2019, 120 sayfa

Ekonomik kalkinmanin ©6n kosullarindan biri olarak literatiirde uzun siiredir
incelenmeye devam eden inovasyon, hala bir calisma alani olarak giincelligini
korumaktadir. Bununla birlikte, inovasyon faaliyetleri kurumlarin veya devletlerin
tek basina icra edemeyecegi bir konu oldugu i¢in ¢aligmalarin bir sistem dahilinde ve
ulusal olarak bu alanda ilerleyecek sekilde icra edilmesi gerekmektedir. Ancak ulusal
inovasyon sistemlerinin olusturulmasi ve isletilmesi mekanikten ziyade organik ve
evrimsel bir yaklasim gerektirdigi i¢in uzun donemli proje ve politikalara ihtiyag
bulunmaktadir. Bu calismada Tiirkiye’nin ulusal inovasyon sisteminde 6nemli bir
aktdor olan TUBITAK’m, sistem icindeki etkinligi nitel bir arastirma deseni
cercevesinde, bu alanda 2000 yilindan beri yaymlanan belirlenen belgelerden
faydalanilarak analiz edilmistir. Arastirma sonuglarmma gére TUBITAK’mn ulusal
inovasyon sistemi icindeki; arastirma ve gelistirme faaliyetlerini finansal olarak
destekleme, bilim adamlarinin gelisimi i¢in burs ve odiiller verme, topluma ve
iilkemizin kalkinmasina katkida bulunmak i¢in Ar-Ge konusunda farkindalik
yaratma gibi 6nemli rolii ortaya koyulurken inovasyon sistemi iginde icra edilen

calismalarin daha derinlemesine anlagilabilmesi i¢in ilave ¢alismalara ihtiya¢ oldugu



degerlendirilmistir. Calisma sonuglarindan ilgili kurumlarin ve bu alanda ¢alisma

yapan arastirmacilarin faydalanacagi umulmaktadir.

Anahtar Kelimeler: TUBITAK, Tiirkiye’nin ulusal inovasyon sistemi, inovasyon
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CHAPTER ONE
INTRODUCTION

Although many studies have been conducted on innovation, which is an almost
imperative condition for economic development, the subject is still up to date.
Meaning the introduction of new methods in the social, administrative and cultural
fields, innovation is both related with development in the knowledge and maintaining
superiority. Since innovation has both intellectual and tangible outputs, its wide-
ranging framework causes it to be considered a phenomenon. In today's economy,
various definitions are made about the concept of innovation that has become one of
the most important competitive tools. As a general definition, it can be called
scientific, technological, financial, commercial and organizational activities that
reveal technological new or improved processes or products (OECDa, 2018).

Innovation can be classified in many ways. According to the Organization for
Economic Cooperation and Development (OECD), there are four types of
innovation. Product innovation is the emergence of a good or service developed
according to new or significant features or their intended uses. Business process
innovation is the implementation of a new or substantially improved production or
delivery method; these techniques include significant changes in equipment and/or
software. Marketing innovation is opening of new markets, new positioning, easier
addressing, product design or packaging according to customer needs, product
placement product promotion and prices to cover important changes or new markets.
Organizational Innovation is a method of organization that is used in business
applications, workplace organization or external relations, and encompasses these
relationships (OECDDb, 2018).

In fact, innovation, the starting point of is invents, has been the center of
attention almost 100 years ago due to the importance which was put forward by
Schumpeter, but especially due to technological innovations since the 1980s. Of
course, the enormous knowledge and long Research and Development (R&D) studies

behind the technological products produced in recent years have led to the consensus



that innovation should be considered as a system rather than a single phenomenon.
Because innovation emerges with interaction between different actors, and the
mobilization and implementation of innovations is closely related to the institutional
arrangements of the country or region where innovation activities are carried out.
The term National Innovation System (NIS) has been on the agenda for more than 20
years and is now widely used by politicians as well as scientists who have
undertaken academic studies around the world. The National Innovation System
approach defines the effective networks of policies, people and institutions that
extend beyond the national borders of countries and enable the flow of information in
the domestic industry (Kiling, 2011:71). Nowadays, as the information society
process has started, most of the developing countries are trying to capture this

system.

Effective use of technologies is required to achieve a new and destructive
innovation. So, the production and effective use of technology has been one of the
most important factors affecting the economic development and competitiveness of
countries. Collaborations have become essential since the information required to
produce technological products or services cannot be usually in a single institution.
This may be one of the matters that underline the importance of national innovation

systems.

Although it seems that national innovation systems seem to be relatively easy
to set up, it is not simple to operate this complex structure that can provide
technological development in a national way. For this reason, it will be useful to
learn about the functioning of national innovation systems and to carry out studies
for this purpose. In this study, taking part in the innovation system of Turkey, the
role of a government agency that the Scientific and Technological Research Council
of Turkey (Turkish abbreviation: TUBITAK) in the system were investigated. In
fact, TUBITAK is not only a governmental organization within the national
innovation system, but also it is affiliated to Supreme Council of Science and
Technology (Turkish abbreviation: BTYK), a supreme body that dominates the
system. At the political level, the BTYK is the most astounding positioning Science,
Technology and Innovation (STI) arrangement making body (Erdil & Ertekin, 2018).
BTYK decides and coordinates research and advancement approaches. Furthermore,



TUBITAK, associated to Science, Industry and Technology Ministry (MoSIT), goes
about as the secretariat of the BTYK.

The role of TUBITAK, which is one of the most important actors in the
national innovation system in Turkey has tried to be recognized in the scope of this
research. In this context it’s tried to answer, whether TUBITAK is an effective player
in the national innovation system of Turkey. Furthermore, the role of TUBITAK is

evaluated by some other elements in or the outside of the national innovation system.

To investigate the research questions phenomenological research design was
chosen within the framework of qualitative research. In terms of research technique,
document analysis method was chosen in the framework of qualitative research
design. The documents collected within the scope of the research questions were
examined with content analysis methods. The documents published after 2000
selected with the purposive sampling method. In this study, summarizer content
analysis method was used. Because the research is aimed at examining the role of a
specific institution in a system considered to have already existed rather than a new

phenomenon in the documents examined.

In order to understand the role of TUBITAK in national innovation system of
Turkey, this study is divided into four chapters. This first chapter is the introductory
part of the research which contains the background of the study, the objectives of the
study and the significance and justification of the research. The second chapter is a
literature review which contains a discussion of the definition of innovation,
concepts related to innovation, national innovation system, TUBITAK, other actors
of national innovation of Turkey and research on Turkey’s national innovation
system. Chapter three includes data collection and techniques of data analyses and
the results obtained from the analyses. Chapter four presents the discussion of the

results and in addition recommendations.



CHAPTER TWO
LITERATURE REVIEW

2.1. Concept of Innovation

In the process of transition to the information society and knowledge economy,
knowledge is increasingly replacing the classical factors of production. Therefore,
both organizations and states are trying to enlarge their knowledge and knowledge
base, to maintain their competitive advantages, as well as to realize their economic
development and increase their welfare levels. On the other hand, the development in
the knowledge base is not enough, and the need to maintain superiority arises.
Preserving this superiority is possible with the concept called “innovation”. These
circumstances lead to international meetings about innovation, writing books on this
subject, academic studies, and the publication of magazine and newspaper news,
making innovation a frequently encountered issue. Therefore, it is of great
importance that the definition of innovation is well defined and meaningful (Akyos,
2008).

The word innovation is based on the Latin word “innovatio". It means the
introduction of new methods in the social, administrative and cultural fields. When
the structural situation of the word innovation is examined, it is composed of ‘in’
meaning inside and ‘novare’ meaning of, changing, transforming into a new
structure. This word’s root depends on being ‘new’. It was used in French in the form
of innovation, but it was first introduced in English before 1588 (Akalin, 2007). The
dictionary meaning, and common use of the word is ‘the introduction of something
new’l. Looking at the historical process of innovation, the concept, especially the
product of the 19th century, is considered as a new discovery and invention and is
perceived as a technical concept. Austrian economist and political scientist Joseph
Schumpeter first used the word innovation in a book he wrote in 1911 and described

it as the "driving force of development” (Kogel, 2010).

1 Merriam Webster Online Dictionary, https://www.merriam-webster.com/dictionary/innovation
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Table 1 - Definitions of the Concept of Innovation

AUTHORS DEFINITION
Jacob "If a cooperation develops a new product or service for itself, or uses a new
aco
method or entry for itself, it will have a technical change. The first time a
Schmookler ) ) ) . L . .
(1966) particular technical change is made, it means the firm is innovating and this

action is an innovation.”

Selwyn W. Becker
and Thomas L.
Whisler (1967)

"An idea to be applied for the first time by one of the organizations that have

similar goals™"

Downs, Lawrence
B.Mohr (1976)

Kenneth E. “Innovation is the creation of modification for itself and its surroundings as a
Knight (1967) new change.”
George W.

"Different applications in organizations.”

Freeman (1982)

"Innovation, covering the process from the emergence of ideas to
Joel Goldhar N ) r o )
(1980) commercialization, is an array of organizational and individual behavioral

patterns that are linked to defined resource separation decision points."

"Industrial innovation encompasses design, production, management and
Christopher commercial activities for the marketing of a new (or improved/advanced)

product or for the first-time commercial use of a new (or improved/advanced)
process or equipment.”

William L.

Moore, Michael

"Innovation is the synthesis of a requirement in the market and the production of

L. Tushman the product that responds to this requirement”
(1982)
Everett M. o . o . . .
"Innovation is an idea, application, or object that is perceived as new."
Rogers (1983)

Peter Drucker
(1985)

"Innovation is the tool that allows entrepreneurs to make changes to a different
business or service. A discipline has the ability to be shown as the ability to

learn, to practice”

Rickards (1985)

"Innovation is the implementation of new ideas. The problems of the systems

(requirements) are resolved with new solutions to these requirements."

“Innovation = invent + use. Invention expresses all efforts to create new ideas
and make them work. It covers usage process, commercial development,

implementation and transfer; Focusing on ideas and inventions for specific

Roberts (1987) o ) o )
objectives, evaluating these objectives, transferring research and/or development
results, and using, spreading and disseminating a wide range of results based on
technology.”
"Companies capture competitive advantage with innovation. They approach
Porter (1990) innovation from a wide angle, covering both new technologies and new forms of

business. "

Source: El¢gi, 2007; Ersoy & Sengiil, 2008




According to Schumpeter, who considers innovation as a starting point for
economic discipline, innovation is defined as present resources as new combinations
(Schumpeter, 1934). Schumpeter, who was the first to approach innovation from an
economic perspective, defined this concept as ‘everything that brings profit to the
entrepreneur and emerged as a result of technological advances’, and touched upon
the relationship between innovation and the entrepreneur (Yavuz, Albeni, & Kaya,
2009). In the literature, different definitions of the concept of innovation have been

made after Schumpeter’s studies till present; some of them are presented in Table 1.

By combining the perspective of all researchers to make a comprehensive and
broad definition, innovation in terms of economic units is defined as “the process of
creating new and important economic values of all kinds that provide significant
increases in the functions of economic units consisting of individuals, corporations,
state and global communities, and to raise their economic returns and well-being and

the outputs of these processes” (Turanli & Saridogan, 2010:15).

Innovation is divided into two as ' radical ' or ' incremental ' according to the
diversity, innovation and magnitude of change. Radical and incremental innovations
according to Uzkurt (2008) and Turanli and Saridogan (2010) are described as
follows: Innovation is radical if the result of radical ideas consists of large breakouts
in which previously untested products, services or methods are developed; besides
step-by-step, as a result of studies involving a series of development and
improvement activities are called incremental innovation. For example, although the
mobile phone itself is a radical innovation, adding features to it, such as radio,
camera, connection to the internet, can be evaluated as incremental innovations.
Structural innovations occur in parallel with a change in a component of the existing
system and products, with changes in interactions and connections between other

components forming the system.

OECD (Organization for Economic Cooperation and Development) is an
important actor that aims to ensure the welfare and economic development of the
world's people and seeks to understand the factors behind economic, social and
environmental changes, measures global trends and productivity. OECD publishes
books, databases and reports yearly in different areas such as innovation and is
widely seen as an ‘authoritative source of independent data’ (Salzman, 2000). One of

the documents prepared by OECD is called ‘Oslo Manual’ which contains



guideliness for collecting and using data for technological and industrial innovation.
The first edition of Oslo Manual in 1992 showed that it was possible to collect and
develop data on the complex and differentiating process of innovation. In the second
edition, which was published in 1997, has been updated to include a broader
spectrum of industries and concepts of definitions and methodology, screen
experiences and a more advanced understanding of the innovation process. The third
edition published in 2005, shows a large amount of data and experience from the
rapid adoption of innovation surveys worldwide, including economies at very
different levels of economic development. After Oslo Manual’s third edition, 13
years later in 2018, the fourth edition was published. The fourth edition seeks to
strengthen its relevance as a source of conceptual and practical guidance for the
provision of data, indicators and quantitative analyses on innovation (OECD, 2005;
OECDDb, 2018).

In OECD Publication (Oslo Manual, 2018), innovation refers to” transforming
an idea into a marketable product or service, a new or improved method of
manufacturing or distribution, or a new social service”. In other words, innovation is
not only a concrete result, but also a phenomenon that produce socio-economic
effects. In today's economy, various definitions are made about the concept of
innovation that has become one of the most important competitive tools. As a general
definition, it can be signified that it is both a new process and an activity. This
manual provides definitions for both as follows:

“An innovation is a new or improved product or process (or combination
thereof) that differs significantly from the unit’s previous products or processes
and that has been made available to potential users (product) or brought into
use by the unit (process).” (Oslo Manual, 2018: 34).

“Innovation activities include all developmental, financial and commercial
activities undertaken by a firm that are intended to result in an innovation for
the firm.” (Oslo Manual, 2018: 70).

Innovation, representing the development level of countries, is used to rank
countries. European Commission uses the annual European Innovation Scoreboard to
provide a comparative analysis of the performance of innovation in EU countries,
selected third countries and regional neighbors. It assesses relative strengths and

weaknesses of national innovation systems and helps countries identify areas they



need to address (European Commission, 2019:6), Turkey which is a country that has
been switched to a moderate innovative country from being a modest country, has
increasing innovation performance over the years (European Commission, 2019:77).

Structural differences between European Union (EU) and Turkey are presented in

Table-2 and relative dimension scores are presented in Table-3.

Table 2 — European Innovation Scoreboard 2019 (structural differences)

| TR EU

Performance and structure of the economy
GDP per capita (PPS) 21.700 29.500
Average annual GDP growth (%) 5.3 2.2
Employment share manufacturing (NACE C) (%) 18.2 155

of which High and medium high-tech (%) 18.0 37.5
Employment share services (NACE G-N) (%) 35.4 41.8

of which Knowledge-intensive services (%) 20.2 35.0
Turnover share SMEs (%) n/a 37.9
Turnover share large enterprises (%) n/a 44.4
Foreign-controlled enterprises — share of value added (%) n/a 12.6
Business and entrepreneurship
Enterprise births (10+ employees) (%) 5.6 15
Total Entrepreneurial Activity (TEA) (%) 15.2 6.7
FDI net inflows (% GDP) 1.6 4.3
Top R&D spending enterprises per 10 million population 0.7 19.6
Buyer sophistication (1 to 7 best) 3.5 3.7
Govarnance and policy framework
Ease of starting a business (0 to 100 best) 69.0 76.8
Basic-school entrepren. education and training (1 to 5 best) 1.7 1.9
Govt. procurement of advanced tech products (1 to 7 best) 3.5 3.5
Rule of law (-2.5 to 2.5 best) -0.2 1.2
Demography
Population size (millions) 79.8 511.3
Average annual population growth (%) 1.3 0.2
Population density (inhabitants/km?2) 103.3 1175

Source: European Innovation Scoreboard 2019:77
(https://ec.europa.eu/docsroom/documents/35915)
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Table 3 — European Innovation Scoreboard 2019 (relative dimension score)

Turkey Relative to EU | Performance relative
2018 in to EU 2011 in
2018 2011 2018
Summary Inovation Index 59.2 55.3 64.4
Human resources 35.8 20.4 43.7
New doctorate graduates 14.7 154 21.3
Population with tertiary education 50.0 0.0 59.7
Lifelong learning 48.0 47.9 49.0
Attractive research systems 27.1 28.1 30.5
International scientific co-publications 5.2 1.1 7.5
Most cited publications 35.7 50.4 39.1
Foreign doctorate students 33.8 11.0 32.4
Innovation-friendly environment 78.2 97.4 123.6
Broadband penetration 100.0 155.6 200.0
Opportunity-driven entrepreneurship 55.3 57.8 71.6
Finance and support 41.8 55.8 45.7
R&D expenditure in the public sector 45.5 51.4 42.1
Venture capital expenditures N/A N/A N/A
Firm investments 92.8 104.7 110.6
R&D expenditure in the business sector 39.3 27.0 45.1
Non-R&D innovation expenditures 176.1 205.6 205.6
Enterprises providing ICT training 57.9 73.3 73.3
Innovators 150.0 93.4 136.2
SMEs product/process innovations 127.8 90.5 124.0
SMEs marketing/organizational innovations 158.7 107.0 135.5
SMEs innovating in-house 165.9 82.4 149.3
Linkages 41.6 31.1 43.2
Innovative SMEs collaborating with others 86.9 49.7 92.8
Public-private co-publications 7.6 2.8 8.9
Private co-funding of public R&D exp. 22.6 29.6 21.7
Intellectual assets 8.5 6.9 8.3
PCT patent applications 18.9 14.2 17.2
Trademark applications 3.6 0.0 4.0
Design applications 2.7 5.1 2.5
Employment Impacts 10.3 0.0 10.8
Employment in knowledge-intensive activities | 11.8 0.0 12.8
Employment fast-growing enterprises N/A N/A N/A
Sales Impacts 55.3 77.8 56.9
Medium and high-tech product exports 55.4 55.3 59.8
Knowledge-intensive services exports 38.9 16.9 40.2
Sales of new-to-market/firm innovations 75.1 174.5 72.8

The colors show normalized performance in 2018 relative to that of the EU in 2018:
dark green: above 120%; light green: between 90% and 120%; yellow: between
50% and 90%; orange: below 50%. Normalized performance uses the data after a
possible imputation of missing data and transformation of the data.

Source: European Innovation Scoreboard 2019:77
(https://ec.europa.eu/docsroom/documents/35915)
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2.2. Innovation Types

Innovation can be classified in many ways. Although there are many opinions
in the literature, the distinction made by Austrian economist Joseph Schumpeter
stands out based on his classification. According to Schumpeter, there are five
different types of innovations (Schumpeter, 1934) which are,

« Creation of a new product or a qualified change to the existing products

» A new process innovation for the industry,

» The formation of a new market,

» Development of alternative resources for raw materials or other inputs,

» Changes in the industrial organization.

Innovation is beyond that; are classified according to the results, priorities and
effects of it (Giiles & Biilbiil, 2004). Information about the different types of

innovation is provided below.
2.2.1. Product Innovation

Product innovation is the emergence of goods or services developed according
to new or significant features or their intended uses differs significantly from the
firm’s previous goods or services and that has been introduced on the market. These
important specifications; includes improvements, components and materials,
anonymous software, user convenience, or other functional features (OECDDb, 2018).
In other words, product innovation is the technical features of a product which
include important improvements in parts, materials, software, ease of
use/convenience, or other functional properties (Elgi, Karatayli, & Karaata, 2008:26).
Development of a different and new product; or changes to the existing product,
differentiation, innovation and the introduction of these products to the market are
called ‘product innovation' (Elgi, 2007:3) and a simple definition can be explained to
take an existing product to the next level. In another definition, product innovation is
also called as studies to produce a new product and to increase the life of an existing
product. So, it is a process that involves the production, development and
dissemination of products to the market. The new products produced help to preserve
the market share, while also helping to grow the market share in parallel. Briefly a
product process; shortening of a product with higher models is forcing firms, firms
that innovating products grow and develop, and even a product innovation is the

10



driving force behind companies, as a result the new product is the key to success in
production and the milestone of the competition (Tung, 2008:14).

2.2.2. Business Process Innovation

Business Process innovation is the implementation of a new or substantially
improved production or delivery method for one or more business functions which
differs significantly from firm’s previous business process; these techniques include
significant changes in production, distribution and logistics information and
communication systems in equipment and/or software (OECDDb, 2018). In another
definition, the development of a different and new production method or distribution
shape or method is summarized as the improvement of existing methods and making
them more advanced (El¢i, 2007:9) In other words, it is to develop ways to deliver an
existing product or services more efficiently and more effectively (Kirim, 2005:20).
As seen below in Table 4, this type of innovation covers all processes from
production of innovation to distribution. This means that if companies can produce or
deliver the same product or service more than once, or if the production of a product
and service is less than normal, there may be a process innovation there (Tung,
2008:16).

Table 4 - Functional Categories for Identifying Type of Business Process

Innovations
Short term Details and subcategories
1. Production of goods | “Activities that transform inputs into goods or services,
or services including engineering and related technical testing, analysis
and certification activities to support production.”
2. Distribution and “This function includes:
logistics a) transportation and service delivery

b) warehousing

c) order processing.”

3. Marketing and sales | “This function includes:

a) marketing methods including advertising (product
promotion and placement, packaging of

products), direct marketing (telemarketing), exhibitions and
fairs, market research and other

activities to develop new markets

b) pricing strategies and methods

c) sales and after-sales activities, including help desks other
customer support and customer

relationship activities.”

11



Table — 4 Continued

4. Information and “The maintenance and provision of information and
communication communication systems, including:
systems a) hardware and software

b) data processing and database

€) maintenance and repair

d) web-hosting and other computer-related information
activities.

These functions can be provided in a separate division or in
divisions responsible for other functions.”

5. Administration and | “This function includes:

management a) strategic and general business management (cross-functional
decision-making), including organising work responsibilities

b) corporate governance (legal, planning and public relations)

c) accounting, bookkeeping, auditing, payments and other
financial or insurance activities

d) human resources management (training and education, staff
recruitment, workplace organisation, provision of temporary
personnel, payroll management, health and medical support)

€) procurement

f) managing external relationships with suppliers, alliances, etc.”

6. Product and “Activities to scope, identify, develop, or adapt products or a
business process firm's business processes. This function can be undertaken in a
development systematic fashion or on an ad hoc basis, and be conducted

within the firm or obtained from external sources. Responsibility
for these activities can lie within a separate division or in
divisions responsible for other functions, e.g. production of
goods or services.”

Source: Oslo Manual, 2018:75

2.2.3. Marketing Innovation

Marketing innovation is opening of new markets, new positioning, easier
addressing, product design or packaging according to customer needs, product
placement, product promotion, sales and after sales support and prices to cover
important changes or new markets (OECDb, 2018). In other words, it is all kinds of
marketing techniques to increase the sales of the company by making small plays or
corrections to the appearance and/or shape of the products without playing the
functional features (Dinler, 2014:188). According to another definition, it is to
develop different marketing methods to uncover different and new designs, or
improve the ones that exist, and make them more advanced (Elgi, 2007:12). In short,
marketing innovation includes the improvement of ‘contact with customers'

processes. The ideas here can be improved in the field of marketing communication
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as well as in the field of shopping activity (Kirim, 2005:23). Here, organizational and
marketing innovation goes into the class of non-technological innovation and is as
important as technological innovation (El¢i, 2007:12). Marketing innovation does not
only cover innovation for reaching markets, it also involves delivering or adopting
innovation to new consumers (Ayhan, 1999:21). Such innovations focus on
differentiating the interactions that customers will develop within the purchasing
process, as well as marketing innovation can be seen, as a tool to eliminate the
traditional relationship between the customer and the seller, and development of
innovative method (Yavuz, 2010:147).

In this type of innovation, the development of marketing techniques or the
emergence of new marketing methods can be used for both new and existing
products. A new marketing, which is an important part of the concept of marketing
innovation; includes significant changes in the concept and design of the current
product. Of course, as mentioned above, these changes are performed without
changing the functional properties of the product. It is very important to retain
existing users in these changes. This is a significant factor in the change in
appearance. For example, a furniture design or changes in a detergent package can be
very important (Adigiizel, 2012). In fact, when marketing innovation is called a
slightly broader term, it is a brand new one that includes important changes from
product design to packaging, product positioning to product promotion/promotion
and pricing and marketing methods. The goal of marketing innovation is to respond
more successfully to customer needs, develop new markets or position the existing
product in a market differently (Goker, 2009:57).

2.2.4. Organizational Innovation

Organizational Innovation is a method of organization that is used in business
applications, workplace organization or external relations, administration and
management and encompasses these relationships (OECDb, 2018). Organizational
innovations in the commercial application involve the use or implementation of new
methods for the execution of the work. For example, many applications can be
exemplary (Giinay, 2007:16), such as the arrangement of information, easy access to
information, and the creation of a database of lessons and other information. The

development of working methods, conditions and methods of doing business or
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adaptation of existing methods to the company's requirements (Elgi, 2007:10). In
other words, it is the implementation of a new organizational method in the
company's business applications, workplace organization or external relations (Elgi
et al., 2008;27). These innovations combine material and labor resources with the

most appropriate way to express new and different structures (Yavuz, 2010,:147).

In addition to these descriptions, this type of innovation may be thought to
strengthen the connection within the company, increase the compliance between
workers and improve business productivity, or improve company performance by
lowering the costs of tools. Organizational innovation in commercial applications
includes new methods for organizing routine works and procedures to sustain
studies. Innovations in organizations involve the realization of new methods for the
distribution of responsibilities and decision-making between employees to divide a
business between firms and organizational units. For example, a firm is aimed at
increasing the incentive and self-confidence for employees to provide ideas to
management. For these studies to succeed, it is necessary to abandon a centralist
structure or to establish working teams with fewer responsibilities as individuals, but
organizational innovations are included. For example, the centralization of company
activities and increased decision-making responsibility. Changes based on the
organizational methods currently being applied to commercial applications, the
workplace organization or external relations in a company are not organizational
innovation (Adigiizel, 2012:38-40)

Being different from other types of innovation, organizational innovation is a
novelty that has not previously been used in companies and has emerged as a result
of the strategic decision taken by the administration. It can occur in the form of a
new internal communication system (intranet) or a new costing method (Akyos,
2005:6).

2.3. Concepts Related to Innovation

Innovation is related with the such concepts of invention, R & D, creativity and
science and technology. Concepts related to innovation are described below.
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2.3.1. Invention

The concept of innovation is associated with the concepts of invention and
creativity. Inventing is a concept close to technology and innovation, since
eliminating an existing situation and doing the same work in another way. An
invention can be found at the basis of innovation. However, in order for the invention
to turn into innovation, it must be commercialized and the yield increased by
providing benefits (Sati, 2013:19). The invention is a concept associated with
innovation and even used together. Methodological change occurs when a person or
organization produces a service or product that is innovative for the first time or uses
a new method or input. The inventor and his product are also called inventions for
the entrepreneur who made the methodological change for the first time. The
beginning and the first process of science is to make invention. The invention can be
defined as the use of known information to reach a previously unknown new finding
or method development. The invention describes the level of idea or concept of a
new or improved product or process. The implementation of the invention or the use

of invention begins to transform it (Akinci, 2011:56).

There is a significant difference between innovation and invention. While
invention is the first time to develop an idea for a new product or method of
production, innovation is the first commercialization of an idea. However, invention
and innovation can sometimes be closely related to each other and it is difficult to
distinguish one from another. Biotechnology can be given as an example of this
situation. In many cases there is a great time difference between innovation and
invention. Inventions can be transported anywhere (for example, universities),
innovations emerge more in firms. To transform an invention into innovation, a
company normally needs to combine several different types of information, abilities,
qualifications and resources. For example, the company may need product and
market knowledge, skills and features, a well-functioning distribution system and
adequate financial resources. Following this, the role of the innovator, an individual
or organizational unit that is responsible for bringing together the necessary factors
(the innovation theorist Schumpeter considers it an entrepreneur) may be very much
different (Fagerberg, Mowery, & Nelson, 2005:4-5).

Although the concept of invention plays an important role in historical and

sociological literature for technical change, it has undergone an environmental role in
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the economic literature until recently. One of the main problems of economists is the
difficulties they face in making an acceptable analytical identification, in contrast to
formal-institutional descriptions made by national patent offices. Usher (1964) has
solved this problem and described the invention as the emergence of new things that
require a movement of understanding beyond technical or professional skills (Ruttan,
2001:65).

It is not important to invent, according to Lowe and Marriott (2006). There is a
popular misconception that innovation and invention are the same, but according to
the common opinion of the authors in this field, innovation does not necessarily
contain an invention. Britain has a successful history of scientific and technological
invention, but behind its use there is innovation and the establishment of new
businesses and jobs. The concept of innovation plays a more important role than the
concept of traditionally invention in the economy. This was not possible until
Schumpeter set innovation as the main function of the entrepreneur and built an
economic development theory in which innovator and innovation, credit and profit
maximization were found. The concept of innovation has thus been a great demand.
Schumpeter has separated innovation and innovator from invention and inventor.
According to Schumpeter, the main difference between the two concepts as follows:
innovation is also possible without the things we described as inventing, and
invention does not necessarily include innovation. Schumpeter has not only rejected
the idea that innovation is based on invention but also expressed that the processes
that produce innovations are different from the processes that produce inventions

economically and socially (Ruttan, 2001:64).
2.3.2. Creativity

The concept of creativity is one of the most confused concept with innovation.
Although these two concepts seem synonymous, there are differences. While
creativity is to think about new things and thinking differently, innovation is to do
and apply new things (Ozan, 2009:18). Innovation starts with creativity. Because the
emergence of new ideas, the application of these ideas with innovation or the change
of existing ideas to bring new perspectives is to be realized through creativity. There
are differences between the abilities required to create or create new ideas and to

implement these ideas (Akinci, 2011:56). If a creative idea is not implemented, it is
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not possible to create value for the business, and this idea has no meaning for that
business anymore. Therefore, innovation process to be created in the enterprises
should include creativity and innovation together (Cengiz, 2012: 23; Durna, 2000:6).

Businesses where creativity can be improved are much less affected by
uncertain environmental conditions and as a result, they are strengthened in an
intensely competitive environment. In this respect, it is important for the companies
to examine the relationship between creativity and innovation very well, to place
creative thinking in all units of the company and to create organizational climate and
culture open to innovation in order to establish positive innovation activities and

establish a productive human resources structure (Sati, 2013:12).

Creativity is the new and special solutions defined as mental processes for
ideas, concepts, theories and product development. Creativity can be considered as a
concept that expresses the implementation of new and appropriate ideas and
innovation in the organization. The basic phases of the individual creativity process
are identifying the problem or task, storing the necessary information, developing
new ideas and evaluating the results. Besides, the main components of individual
creativity are; expertise, which is an indication of the level of education and
individual experience, it is a focus on the task of having creative thinking skills and
expressing the degree to which the task or problem is adopted and motivated in its
solution (Uzkurt, 2008:28-29).

2.3.3. Science and Technology

Mankind has endeavored for centuries to understand nature, its environment
and itself in order to live happier. This struggle of human beings to make sense of
life has taken a systematic shape together with research, development, analysis and
science process. With this feature, science has gained an important place in human
life from past to present (Turanli and Saridogan, 2010:11). Technology is a scientific
application to achieve a commercial gain. In other words, technology is all the
methods people use in the production system or the techniques people use to change
their environment (Sati, 2013:14). The words technology and science are used in the
same sense in daily life, although there is a relationship between these two concepts,

there are differences between them. Technology or technical information is a set of
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information that is based on a systematic discipline of how something is produced,
consumed and used (Dalkiran, 2013:173; Tiirkcan, 2009:21-22).

2.3.4. Research and Development (R & D)

Research and Development (R & D) is a creative systematic study/work to
increase the stock of knowledge; including knowledge of humanity, culture and
community and to produce new devices or products with available knowledge
(OECD Frascati Manual 2015). R & D is a series of actions ranging from finding
useful products that meet the needs of people, developing, testing and using
production tools and finding new principles in nature (Sati, 2013:16). R & D is
considered as an important resource in the discovery of “new products, new
production techniques, new information and new processes”. According to Frascati
(1993), “R & D includes creative works that increase the information stock and use it
to design new applications and discoveries”. R & D is a factor that affects the
productivity levels of firms. The information stock obtained as a result of R & D
activities plays a leading role in the production of highly competitive products and
has a significant impact on the profitability levels of the company. R & D is not only
the source of new technologies; at the same time, it contributes significantly to the
activities that have an important role in the formation of new technologies such as
learning by doing or design in industrial economies in the modern world (Isik &
Kiling, 2010:7).

The information obtained as a result of R & D activities is used to develop a
new product and production method and to reveal a new market. This information
contributes to the development of companies by increasing their competitiveness.
The information produced in a company contributes to the development of the region
by rapidly spreading to other companies in the region. R & D expenditure is a key
indicator of the efforts made by the private and public sectors to gain competitive
advantage in science and technology. R & D includes creative works that increase
the information stock, use this information for new applications and are based on a

systematic basis (Bozkurt, 2015).

R & D covers three main activities, which are basic research, applied research
and experimental development. The basic research involves theoretical and practical

studies to obtain new information under the phenomenon and observable facts
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without any application or use. Applied research also relates to original research
carried out to obtain new information, but the research here is conducted for specific
practical purposes or objectives. Experimental development is a systematic study and
an activity in which knowledge is obtained as a result of research and practical
experience. These studies are based on the production of new materials, new
products or devices, the development of new production methods or systems, or the
further development of these already manufactured and developed processes. The
share of R & D expenditures in GDP is used in international comparisons. R & D is
one of the most important activities for innovation. If the organizations carrying out
R & D activities do not have entrepreneurial qualifications, value cannot be created,
and R & D results cannot be transformed into innovation. Therefore, innovation
activities carried out in different fields of activity include not only technological
innovation, but also organizational and marketing innovation (Zerenler, Tiirker, &
Sahin, 2007).

2.3.5. Diffusion and Imitation

The transformation of invention into commercial utility is innovation and, the
spread of innovation into markets is diffusion. As can be understood from the
definition, diffusion and innovation are two closely related concepts. When an
innovation occurs, it can be implemented in many ways. Advances in the form of
small increases are decisive in the spread of technology and innovation. But
substantial innovations have overshadowed them. Therefore, active adoption of new
technologies is vital for the majority of countries and firms (Akinci, 2011:57; Ozan,
2009:26). The word imitation can be defined as a thing intended to simulate or copy
something else and it made by simulating a particular example or work. The concept
of imitation is also closely related to innovation. Innovations are generally initiated
by one or several individuals or firms, and other firms and individuals benefit from
these studies (Demirci, 2006).

2.4. Innovation Models

Innovation Models are classified into linear models and nonlinear models as
shown in Figure 1. Linear models consist of technology-centric and market-centric
innovation models. Nonlinear models are divided into three types: concurrent

connection models, interactive innovation models and systematic network-based
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learning models. Technology-based innovation models are classified as Utterback
and Abernathy's (1978) dynamic innovation model, Tushman and Rosenkopf's

(1994) technology lifecycle model and Foster's S curve model (Figure 1).

Figure 1- Innovation Models

INNOVATION
MODELS
]
I |
Linear Non-Linear
Technology Market Driven Concurrent | | Systematic Interactive
Driven Connection Network Based
Dynamic
Technology
Cycle
S Curve

Source: (Erdal, 2008; O’Sullivan & Dooley, 2009; Trott, 2005)

2.4.1. Linear Models of Innovation

There are two main types of product innovation model. The first is a
technology-driven model based on the assumption that unexpected discoveries made
by scientists are translated into product ideas and engineering with the help of
technology, and that these discoveries are turned into prototypes by designers for
product testing. This model is often referred to as a technology push model. It is left
to the production process to find ways to produce these products efficiently. Finally,
through marketing and sales, products will reach potential consumers. The
technology push model played a leading role in post-World War Il industrial
policies. While this model of innovation can be applied to several cases (most
importantly the pharmaceutical industry), it does not apply to many other cases.
Mostly, the innovation process in this model follows different routes. In the 1970s,
the market played an active role in the innovation process. This led to the formation
of the second linear model, i.e. the market pull model. The customer needs-oriented

model emphasizes the role of marketing processes, leading to new ideas resulting
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from close interactions with customers (Trott, 2005:23). Figure 2 shows technology
and market-oriented linear innovation models. In the model that has the technology
push, the marketing is the last stage, whereas in the model that has the market pull,

the production takes place in the final stage.

Figure 2 - Linear Innovation Model

Technology Push

R&D —— | Production —— Marketing

Market Pull

Marketing ———» R&D ——>  Production

Source: Trott, 2005:23

2.4.1.1. Dynamic Innovation Model

According to Utterback (1994), Utterback & Abernathy (1978) model is an
attempt to explain the dynamic processes of innovation in detail. This model
describes the rate of change of product and process innovation. In the model that tries
to explain the dynamic processes in an industry and companies in this industry,
development stages are given. These stages are fluent, transition and specific. These
stages are associated with innovation rate and are based on product, process,
competition and organizational aspects. The phases involved in the innovation

process according to this model are shown in Figure 3.
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Figure 3 - Innovation Phases

Product
Innovation

Process
Innovation

Innovation Rate

Fluid Phase Transitional Phase Specific Phase

Source: Utterback, 1994:91

The phases involved in the innovation process according to this model are
explained below (Utterback, 1994):

Fluid Phase: The fluid phase is the stage where most of the changes are
experienced for the first time. In the fluent phase of technology evolution, the rate of
product change is expected to increase rapidly. When technology is flowing, firms
cannot have an idea of the exact level of R & D expenditures. In the early stages of

the flow stage, process innovation often lags product innovation.

Transition Phase: If the market grows due to new products, the industry may
enter the transition phase. The acceptance of a product innovation and the emergence
of dominant design are the characteristics of this stage. In the transition phase,
product and process innovations become more closely linked. The properties of the
materials are increased, the use of expensive and upgraded equipment in production
plants increases, and administrative controls suddenly appear to be important.
According to the model, the product innovation rate decreases in the transition phase,

while the process innovation rate increases rapidly.

Specific Phase: At the specific stage, the cost and quality value ratio is

considered as the main source of competition. At this stage, the products became
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very clear and the differences between competitors' products decreased; product and
process innovation rate is beginning to decrease. Product and process innovation
appears in small incremental steps. Innovation contributes greatly to improving
product performance. When innovation enables customers to compare and evaluate
the product, it can become a leader in product performance. While product and
process innovations are interdependent, product innovation rate decreases and
process innovation rate increases. In process innovation, it is possible to produce

more specialized products with less labor.
2.4.1.2. Technology Cycle Innovation Model

Tushman and Rosenkopf (1994) used the technology cycle model to explain
technological change. In their study, they aimed to explain the technological change
governed by the socio-economic evolution processes of variation, choice and
protection. Using the “S” curves, the model divides the life cycle into four
components: technological discontinuity, ferment, dominant design and incremental

change.

Technology cycle model is depicted in Figure 4 in the period of technological
discontinuity, a large product or process invention provides a source of variation, that
is, an old or imitation technology or a variation. This leads to competition of
different variations in a ferment region. There will also be a technological rivalry
between new and old technology. At the same time, the dominant design emerges as
a variation that wins the selection process. This initiates a period of discontinuous
development for the dominant design and eventually leads to a new technological
discontinuity. Technological discontinuity is fundamentally different from other
types of environmental change. The discontinuity here represents the practice
existing in the industry, and thus the dramatic abandonment of knowledge. Thus,
technological changes are clearly becoming very important for the technological

competencies of the companies (Schoen 2015).
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Figure 4 - Technology Cycle Model
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2.4.1.3. S Curve Innovation Model

Foster (1986) used the “S” curve for technology life cycle and this life cycle is
represented in Figure 5. This illustration represents investments in customer-
perceived product development and performance enhancement. The investment in
product, service and process development results in a stream of small performance
improvements that add value to the customer. However, when approaching the end
of life at the top of the “S” curve, more R & D investment provides only a small
improvement in performance. For example, when the usage time of analogue TVS is
approached, even significant additional investments have not been able to provide
small improvements in customer satisfaction. As digital televisions became available
for purchase, demand for obsolete products dropped rapidly (Lowe and Marriott,
2006:72).
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Figure 5 - R & D Activities and Discontinuity
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2.4.2. Non-Linear Models
2.4.2.1. Concurrent Connection Innovation Models

The concurrent link model is related to the fact that information in
manufacturing, R & D and marketing functions that promote innovation is the result
of concurrent (simultaneous) interconnection (Figure 6). The starting point for

innovation is not known in advance (Trott, 2005:24).

Figure 6 - Concurrent Connection Innovation Model
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Source: Trott, 2005:24
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2.4.2.2. Interactive Innovation Models

According to Trott (2005), the interactive model (Figure 7) establishes a link
between technology push and market pull models. The model states that innovations
occur as a result of the interaction of the market, the science base, and the
capabilities of the organization. Like the matching model, the starting point is not
clear. Here, the information flow is used to explain how innovations spread. The
innovation process represents the capabilities of organizations and their relevance to
both the market and the science base. Businesses that successfully manage this
process will be successful in innovation. The center of the model is the R & D
functions of organizations, engineering and design, manufacturing and marketing and
sales (Trott, 2005:25).

Figure 7 - Interactive Model of Innovation.
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2.4.2.3. Network-Based (Learning) Innovation Models

Network-Based (Learning) Innovation Model is an innovation model based on
learning from the internal and external dynamics that the enterprise interacts with. It
is possible to classify these dynamics as internal and external learning sources. In-
house learning resources include learning through R & D and development, learning
through testing, learning by doing, learning from mistakes, learning from cross-
project groups. Non-business learning resources, learning from or with suppliers,

learning from leading users, learning through horizontal collaborations, learning
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from science and technology (ST) infrastructure, learning from literature, learning
from competing activities, learning from reverse (back) engineering applications,
learning from company acquisitions, learning from customer-based prototype trials,

learning from services, learning by taking lessons from mistakes (Erdal, 2008:7).

2.5. National Innovation Systems

This section includes: Systematic Approach to Innovation Concept and
National Innovation System, Definitions of a National Innovation System, Important
Activities that are Part of Innovation Systems, Elements of National Innovation
System, Main Institutions and Organizations within National Innovation System and

Knowledge and Learning in National Innovation Systems.

2.5.1. Systematic Approach to Innovation Concept and National Innovation

System

The system can be defined as an integrated collection of complex and
interactive elements that affect each other (Sengiil, 2008). According to the system,
the whole is more than the sum of the parts. Being systematic means seeing the
whole instead of dealing with parts. In the 1960s, system dynamics between social
scientist and system analysis were popular and, many researchers particularly from
management, began to use this approach to study decisions and choices regarding

science, technology and innovation (Godin, 2007).
The main features of the system can be listed as follows (Tuncel, 2011);

a) Consisting of certain sub-units and subsystems,
b) Consisting of pieces with certain relations between them,
c) And that the whole, has relationship between parts and environment

Innovation emerges with interaction between different actors. The success of
innovation depends on how all actors work together to form a network system where
they can share their knowledge (Geels, 2004). The system approach, which has an
analytical feature, started with the Bertalanffy’s general system theory in 1960s. The
systematic approach to innovation is more integrated with economic policies. It
means that the flows of information and technology among enterprises, people and
institutions are the key to the innovative process. The systemic approach puts
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emphasis on the role of system-specific institutional factors that encourage
innovation and technological change (Lundvall, 1992; OECD, 1999; Edquist, 2001).
There are two subsystems in a system, one is transformation and the other is control.
Transformation is a priority process in an open system which takes inputs and
converts them into outputs. The type of this transformation determines the
operational capability of the technological system and the boundaries of a
technological system are determined by the physical structure in which it receives
and transforms the inputs into its output (Betz, 1994). In a transformational system,
inputs are produced because of environmental effects on the system, while outputs
are produced because of the environmental impact of the system. From this point of
view, systematic behavior is more about how parts interact with others rather than
what individual parts do (Tuncel, 2011:104).

R & D, technology acquisition and development, competent human resources,
and the number of full-time researchers are in this context. R & D, which has become
a national culture due to the developments in the fields and the size, spread and
sustainability of the studies within this scope, has been the key to the development of
high value-added production countries as a result of intensive, high innovation
ability. The theories of innovation and the systems implemented accordingly start
from the firm or entrepreneurial micro scale with increasing acceleration and
complexity. Later, the meso-scale environment and business environment of these
organizations, and then more extreme regulations, institutions, human resources,

government programs, but also extends to macro systems (Edquist, 2001).

Nelson (1993) made a slightly different interpretation of the concept of
“system” within the National Innovation System (NIS). According to his definition,
the “system” aspect of the NIS is the group of institutions and companies that
interact to determine innovation success. Conscious planning, consistent and smooth
interaction of institutions and companies within this system significantly affects
innovation success and the elements included in the concept of ‘system’ within the
NIS are very important. Some elements of the system on a national or sectoral basis
are deliberately planned by actors or politicians. Some important elements also take
place automatically in the system over time. In fact, it is difficult to plan the NIS as a
whole system (Edquist, 1997). Therefore, Lundvall (1992) stated that the definition
of the NIS should be clear and flexible. It would be appropriate to consider the NIS
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perspective as a system-wide system that attempts to explain and create actors,
behaviors and flows that provide increasingly complex science and technological
innovations. In the light of these explanations, the NIS aims to regulate, finance and
protect the new science and technological developments arising from this interaction,
whether small or large, public or private firms, universities and public institutions
interact with the aim of producing science and technology, commercial, legal, social
and financial framework. This system, as can be seen from the schematic
representation below (Figure 8), has a very complex structure, and the success in the
establishment, synchronous operation and development of this system is directly
proportional to the competence status of the countries within the scope of science-
technology development-innovation, in other words, the level of development
(Kiper, 2010:24).

The features of the system approach have been evaluated by different
academics. In addition to the three features mentioned above, when we examine the
different features, the basic features of the system approach regarding innovation
(Kiling, 2011:56; Todtling, Kaufmann, & Sedlacek, 1998) are listed below:

¢ Innovation has various starting points such as sales, marketing, R & D and
distribution  functions.  Innovation  systems include inter-company
interdependencies and feedback cycles, as well as between companies and
other organizations.

e The main feature of the innovation process is uncertainty. The biggest task for
overcoming this problem is the institutions, because only these institutions can
deal with these problems. Institutions carry out multiple functions in
innovation processes. Their first function is to reduce uncertainties by
providing communication or by using specific rules and measures. The second
function is to resolve conflicts between various people and to determine the
rules of joint work that can be done. The third function is to support the studies
on this subject by providing rewards for innovation.

e The mobilization and implementation of innovations is closely related to the
institutional arrangements of the country or region where innovation activities
are carried out. All these codifications and studies are guided by the

governance model including public works.
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¢ Routines are also useful tools for dealing with uncertainty for companies. The
tools that guide the innovation process and provide stability by drawing a
certain technological path through the choices to be made for the research and
development, communication and screening activities used by the firms are

called routines.

As it can be seen in the Figure 8, national innovation systems can contain a
complex structure, since it involves complex processes of producing information and
producing innovative products from this information (Kuhlmann & Arnold, 2001:8).
This system, as can be seen from the schematic representation below, has a very
complex and composite structure, and the success in the establishment, synchronous
operation and development of this system is directly proportional to the competence
status of the countries within the scope of science-technology development-

innovation, in other words, the level of development (Kiper, 2010).

Figure 8 - A National Innovation System Model
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Today, where innovation plays an active role in economic growth, advances in
new technologies to feed innovation and developments in systems of information
generation, dissemination and use play an important role. When we look at the basic
components of the national innovation field, we see the government, its affiliates and

the policies they form in terms of providing the necessary regulations and resources,
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financial environment, supports, venture capital and others that feed the
entrepreneurial environment and, the standard and conformity assessment system
elements are being developed to determine the demand situation (Kiper, 2010:26). In
addition to establishing such an innovation system with all actors, it is essential that
they work in close interaction and cooperation with each other. Systems are being
developed in order to measure the success of the National Innovation System and to
ensure that countries' systems can be compared with each other. In this context, by
gathering the statistics of the countries by the organizations whose expertise is
known in this field, measurable analyzes are carried out for innovation inputs and
outputs. Of these, the EU-provided innovation report provides important clues about

the success of the country's innovation systems (Kiper, 2010:26).
2.5.2. Definitions of a National Innovation System

The term National Innovation System (NIS) has been on the agenda for more
than 20 years and is now widely used by politicians as well as scientists who have
undertaken academic studies around the world. For several decades, (neoclassical)
economists have been reproved for their failure to integrate institutions into their
theories and econometric models (Nelson and Winter, 1977; Nelson, 1981) and,
partly as a replication to this situation, researchers in the field of science, technology
and innovation studies invented the concept of a National Innovation System (Godin,
2007:7) Nowadays, as the information society process has started, most of the
developing countries are trying to capture this process. The most important factor to
catch up this process is the technology production. The economic development and
competitiveness of countries is affected by the production and effective use of
technology. Technology, innovation and science policies are designed and directed
by the governments under the administration of the countries and the scientific and
technological products of that country are produced. In order for these policies to be
carried out effectively and planned and managed, they must be implemented through

a concrete systematic (Saatgioglu, 2005).

The idea of a system approach to innovation is rooted in the National Political
Economy System, which was introduced by economist Friedrich List in 1841 (Elgi et
al., 2008). Then, in 1985, Lundvall's work (1985) was considered as an ‘innovation
system' and was described as 'national innovation system' by economist Christopher

Freeman who examined the success of the Japanese economy in 1987. The concept
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of innovation system is based on the fact that innovation occurs in a country through
the network structure of different actors such as public institutions, private sector
organizations, universities and research institutions, and the relationships and

interactions between them (Elgi et al., 2008).

The importance given by the states to the policies put forward in these issues is
decisive in shaping the science and technology management mechanisms. Science
and technology governance mechanisms include competent institutions and systems
to take part in the process of national policy making and implementation. In today's
world, these systems are named with the notion of national innovation systems
(Saatgioglu, 2005:180, DPT, 2000a:186-187). The most important factor in the fact
that developed countries hold power in the world economically and gain the title of
“developed country” because of they manage science and technology very well. The
effect of these elements is more prominent than the others. The future and success of
societies is more dependent on new thinking, creativity and the realization of new
knowledge (Yavuz et al., 2009; Yongxiang, 1998:174).

The main source of growth for economies is technical change. In the process of
technical change, the necessity of understanding and managing the processes of
innovation and technological change is put forward in economic, scientific and
technological policies. Considering these requirements well, the concept of
innovation provides the link between technological change and economy and is a

sophisticated, effective, non-linear process (Durgut & Akyos, 2001).

To achieve economic development in today's world, to gain competitive
advantage in markets around the world and to produce advanced technologies, it has
become compulsory for countries to gain innovation ability. Therefore, the countries
that have entered the knowledge economy and built all of their policies on this
economic structure have started to be interested in National Innovation Systems,
which is a set of institutional structures aimed at increasing their ability to generate
innovation (Saatgioglu, 2005; Yavuz et al., 2009).

The definitions of the national innovation system made by various authors are

listed below in Table 5.
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Table 5 — Some Definitions of the National Innovation System

Author

Definition

Freeman (1987)

“It is the network of organizations in the state and private sectors that
creates new practitioner science, transfers it from abroad, transforms and

disseminates it through its work and mutual effects.”

Lundvall (1992)

“These are elements and relationships that have mutual effects and are in
the boundaries of countries in the production, dissemination and use of

previously unknown and economic information.”

Niosi (1993)

“It is a system that emerges with the interaction between private sector and
state sector companies, higher education institutions and non-governmental
organizations that carry out scientific and technological studies within the
borders of countries to make new scientific studies and develop

technologies, to provide financing, to make and maintain regulations.”

Nelson and
Rosenberg (1993)

“It is a group of institutions that determine the innovation achievements of

national companies through their impacts.”

Edquist and
Lundvall, (1993)

“It is the system of economic structures and institutions that affect the rate

and direction of society's technological change.”

Patel and Pavitt
(1994)

“It is the system created by the institutions that determine the incentive
systems and structures, technological education rates, the size and

composition of the studies that create change.”

Metcalfe (1995)

“It is a collection of different organizations that provide collective or
individual contributions to the development and dissemination of
technological innovations, produce and implement policies to influence
innovation processes, and provide a framework for innovation in the form

of management.”

Galli and Teubal
(1997)

“It is the construction of certain organizations and institutions, production
of scientific and technological information, and the establishment of the

necessary connections to be implemented.”

The National Innovation System approach appears to be an innovation around
a system. Innovations are mostly the result of the work of various organizations and

the relations of these organizations. This approach states that successful innovation
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works depend on long-term relationships, interactions between innovative and
external organizations and institutions. In addition, the interactions of departments,
colleagues, managers and workers in an innovative business are of great importance.
In addition, this systemic approach to innovation implies that the institutional
activities of innovation work and the relationships and interactions between
innovative organizations are affected by the institutional context (Abrunhosa, 2003;
Kiling, 2011:71).

The National Innovation System approach defines the effective networks of
policies, people and institutions that extend beyond the national borders of countries
and enable the flow of information in the domestic industry (Kiling, 2011:71). The
National Innovation System approach seeks to view innovation studies in a wider
macroeconomic framework to present development processes more realistically. The
NIS approach is also closely linked to educational policies. This approach also
allows policymakers to identify their strengths or weaknesses within the network in
which they are involved. When we examine the national innovation approach to the
economic field, this approach advocates the production and management of policies

that will provide competitive advantage in the global market (Feinson, 2003:19).

In an environment open to national competition, it is impossible for a firm or
country to survive and struggle if it does not have the institutional mechanisms to
establish new methods, terms and practices, and does not have the ability to turn
scientific and technological results into economic benefit. The NIS can project a
useful image on the economy by providing a certain degree of flexibility in the
selection of certain parts of the economy, which should be included in the analysis of
politicians. With this feature, it is very important for policy makers to establish the
relationship between innovation system and economic growth and development
issues (Kiling, 2011:72; Lundvall, 2005:22)

Innovation systems, especially technological ones, have crucially important
notions for developing strong and significant links between the related actors of NIS
for technological interdependence (Chang and Chen, 2004). Some innovation system

analysis can be seen in Table 6.
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Table 6 - Analysis of Some Innovation Systems

Author | Type of Sl Study Context | Units of Analysis | Analytical Framework
Freeman | NSI Japan Social-economic MITI; company R&D for importing
(1987) adaptation technology; education and training
institutions; keiretsu
Saxenia | RSI IT sectors in | Blurred firms in a | Informal information exchange; human
n (1991) Silicon Valley | region resource; inter-firm networks
& Rt. 128
Lundval | NSI Scandinavian User—producer Role of public sector, education, R&D
1(1992) countries, interactive institutions, standard and training
mainly learning institutions; production system;
Denmark marketing system; Financial sector
Nelson NSI 15 developing Co-evolution Allocation of R&D activity; sources of
(1993) and developed between its funding; characteristics of the firms;
countries technology and important industries; roles of university;
organization government policy
Firm-based
competence and
routines
Carlsson | TS Swedish Technological Institutional infrastructure; clustering
(1995) technological knowledge resource;  economic  competence,
system networks development block
Breschi | SSI Various sectors | Inter-sector Technological regimes; dynamics of
&Maler in OECD knowledge innovation; knowledge and spatial
ba countries interaction boundary
(1997)
Cooke RSI Innovative Localized social Financial capacity; institutional
(1997) regions in and productive learning, productive culture
Europe interdependence
Sl: Systems of Innovation
NSI: National Systems of Innovation
TS: Technological System
SSI: Sectoral Systems of Innovation
RSI: Regional Systems of Innovation

Source: Chang & Chen, 2004

Carlsson and Stankiewicz (1991); (as cited by Chang and Chen, 2004) define
technological systems as “networks of agents interacting in a specific technology
area under a particular institutional infrastructure for the purpose of creating,
diffusing and utilizing technology”. They suggest that the main elements of

technological system of innovation (TSI) are as stated below.

e Economic competence: “the sum of the total of a firm’s abilities to generate

and take advantage of business opportunities”.
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e Clusters and networks: “a successful innovation seems to require the

interaction among agents with different competences. Moreover, the nature of
innovation is uncertain and complex, therefore networks provide other
alternatives for governing innovation”.

Institutional infrastructure: “a set of institutional arrangements directly or
indirectly support, stimulate, and regulate the process of innovation and the
diffusion of technology”.

Development blocks: “the development block is dynamic in nature and
incorporates the characteristic of disequilibrium. It creates tension within the
technological system that varies in strength and composition over time and
generates development potential for the system”.

2.5.3. Important Activities that are Part of Innovation Systems

According to Edquist (2006) and Gomleksiz (2012) important activities that

play a role in innovation systems can be listed as follows;

Concentration of research and development studies in different types of
sciences, creation of unknown knowledge and evaluation of R & D and
innovation studies, provision of knowledge in the labor force and new product
markets and development of education, training, formation of human wealth
and personal learning activities.

Establishment of new firms, diversification of existing firms, increase of
internal entrepreneurship for the creation of organizations needed for the
development of innovation in different and new fields.

Development of consultancy services for the management of innovation
processes and development of networks created through markets and other
systems involving learning activities as well as interactions between different
organizations involved in innovation processes (For example; Consultancy
services and technology transfer for R & D with state support).

Laws and regulations that enable the creation or modification of new
institutions, which affect innovation processes and innovative works.
Incubation and innovation activities to reach the opportunities to perform and

work to get the administrative support.
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e Financing innovation processes and other activities that facilitate the

commercialization and compliance of information
2.5.4. Elements of National Innovation System

Companies that adopt the concept of innovation and bring an innovative
structure to their companies carry out studies in this direction. For these studies to be
successful, it is not enough to ensure the cooperation and interaction between the
departments within the company. In addition, different sources of information should
be evaluated and solid connections should be established with other companies,
universities, research institutions, users and input providers and all sources should be
collated (Tuncel, 2011:115). Although the national innovation system is a
competitive advantage, it also increases the levels of development and prosperity of
countries and brings social benefits. According to Muchie (2008) and Kiling (2011)

the main elements of NIS are as follows:

e Conceptual Framework: The establishment of a conceptual framework on the
ways to be followed in the management, adoption and development of the
ideas and policies constituting the innovation system. Policies that are
produced in terms of identifying and evaluating new opportunities and
combating problems should be examined quickly in a conceptual structure
that manages the dynamic interaction of the country towards the stages of
political and economic change (Kiling, 2011:76).

e Ensuring the unity of technology, organization and knowledge: In an
effective National Innovation System, there is a need for strong interactions,
links and coordination that will build and develop good knowledge and
technology (Muchie, 2008).

e Government grants (Incentives): To reach the aims determined by the state, it
is necessary to establish the essential connections by establishing the network
structure between the units which economic and noneconomic features and
thus to provide incentives to ensure the dynamism that changes and develops
interrelations and to create continuity in these incentives (Muchie, 2008).

e Execution / Learning / Feedback / Outputs: Strategies, policies, projects and
programs implemented within a system should include feedback mechanisms

(review, monitoring and feedback). These are very effective factors for
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adapting innovation activities to industrial and socio-economic development
stages (Kuhlman&Arnold, 2001).

e Social and Economic Changes: Results and new behaviors after learning
experience; these can bring about regulatory, healing, adaptive, revolutionary,
constructive, social and economic changes. Constructive change creates a
positive social and economic change and a progressive transformation process
occurs. When this transformation has a negative impact on the social and
economic sphere; conflicts, political, social and economic tensions and the

emergence of conflicts cause regressive changes (Kiling, 2011).

Uncertainty is one of the long-term issues to be tackled in national innovation
activities. Uncertainty means there will be risks involved with innovation,
inappropriability means innovators may not be able to capture the full benefits of
their innovations, and indivisibility means an innovation is non-rival because the
quantity available does not diminish with use (Parkey, 2012:14). Government often
intervenes in the market to correct market failures and also to provide public goods
and protecting property rights and, government’s reason for intervening in the market
with respect to innovation therefore is to correct the market failures inherent in
research, information, and innovation (Parkey, 2012:14). Government can act to
overcome these circumstances and help to manage the risks of innovation for firms.
Government can encourage innovation with policies that define and enforce rights so
that benefits of innovation can be captured by firms; provide incentives to encourage
R&D in firms; assist in the incubation of new innovative firms; help to modernize
technology in existing production facilities; build technology centers; and increase
the supply of technologists, scientists, and engineers through university programs
and other related policies (Atkinson, 1993; Eisinger, 1988; Lugar, 1987; Lundvall,
1988; Nelson, 1987; Parkey, 2012:16). Table 7 notes these public policy measures
and their potential effects on innovation.
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Table 7 - Public Policy Effects on Innovation

POLICY

EFFECTS ON INNOVATION

R & D Funding

R & D Funding impacts scientific direction and production of scientists and
engineers.

R & D Funding supports innovation infrastructure of universities, research
centers, federal labs, and industry research.

R & D Funding supports pre-competitive collaboration, small manufacturers,
and tech-based start-ups.

Public R & D goals and administrative procedures can conflict and misalign
with private sector goals, expectations, and management requirements.

Technology
Transfer

Technology transfer impacts the incentive for industry-university
collaboration and rate of knowledge flow to innovators.

Human
Resource Policy

Federal education and training programs, education subsidies and research
funds to support universities are a determinant of the supply of qualified
workers needed for scientific research, development and commercialization of
innovation.

A policy provides R & D incentive.

Property (IP)

Tax policy Rate of depreciation affects transfer of knowledge embedded in new capital.
A policy provides level of incentives for consumers to adopt innovation.
Standards can facilitate platform technologies, including internet, computing
system, and software.
Standards Standards can also function as a barrier to technical change and can restrict
markets.
Government can stimulate market and standards development through large
Procurement scale aggregation.
Design specifications can restrict introduction of new technologies.
Antitrust can encourage industry innovation collaboration and new market
Antitrust entrants.
Antitrust can delay innovation introduction
IP acts as intencive for innovators.
Intellectual IP can restrict entry of competitors.

IP Protection can be weak globally, reducing return to innovation.

Market Access

Choice and access to foreign markets, export conditions and foreign direct
investment influence market potential, risk and growth.

Export controls can inhibit competitiveness.

Employment
and
manufacturing
initiatives

Political pressures add to protectionist risks, constraints on global investment,
domestic purchasing provisions, employment transitions costs, and higher
skill standards.

Source: Parkey, 2012:15
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2.5.5. Main Institutions and Organizations within National Innovation System

According to the system approach, there are many elements in the NIS that are

involved in communication and cooperation with each other and these elements need

to be discussed in detail. The main institutions and organizations that constitutes the

national innovation system are (Ozdemir, 2008):

Political and Supervisory Institutions: They prepare innovation policies and
control the process. In addition to establishing the legal framework, they
provide the necessary infrastructure, incentives and coordination of activities
and constitute the indispensable elements of innovation.

Science System: These actors, especially universities, undertake the task of
making inventions in interaction with the public and private sectors and raising
the academicians and scientists who will make them. The greatest advantage of
universities over public R & D institutions is their ability to train qualified
research staff.

Business Sector: Firms play an important role in implementing technological
innovations and benefiting from technological changes.

Supporting Institutions Providing Technological Infrastructure:
Supporting organizations that aid in financial matters such as loans, tax
deductions, as well as assisting in training and laboratory services.

Public and Private Research Institutions: They undertake the task of

producing and developing technological innovations.

Other resources of the countries within the national innovation system can be
listed in detail as follows (Géker, 2009:8; Ozdemir, 2008:28):

Research and development organizations,

All kinds of education and training organizations,

Institutions examining the quality of education and research,

Support units having technological facilitating effect,

Consultancy, engineering, design and supervision services, technology
attachés, technology consultants (these three elements are included in the
mechanism of national innovation system through the Eighth Five-Year
Development Plan of State Planning Organization of Turkey).

Institutions competent in international business in the field of technology,
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e institutions related to standardization and quality issues, national measurement
system, national certification, equivalence and certification mechanisms,

e Financing institutions supporting and evaluating research, development and
innovation activities, organizations and incentive mechanisms involved in
managing resources,

e Mechanisms that encourage and support creative entrepreneurship (hatcheries,
incubators, etc.),

e Regulatory institutions and patent offices that protect intellectual property
rights,

e Techno-parks and techno-cities that bring together the potential of universities
and research institutions and the creative entrepreneurship of industrial
enterprises based on advanced technologies,

e Institutions associated with technology transfer, information networks and

information service organizations,
2.5.6. Knowledge and Learning in National Innovation Systems

There are important arguments that influence the formation of the basis of
innovation systems and the analysis of these systems. Knowledge and learning are
also among these arguments. Learning emerges as an essential source of knowledge
in the modern economy. Throughout the last 10 years, a knowledge-based economy
has been achieved with the concept of learning economy, which has led to the
creation of a more credible and satisfactory theoretical infrastructure in the field of

innovation systems (Lundvall, 2005:22).

In the learning phase, previously unknown knowledge is revealed, and these
inferences are used to develop innovative ideas. It is the learning economy that
individuals, businesses, regions and national economies acquire and use the learning
skills that are important in terms of yield power (Kiling, 2011:132). In this respect,
learning is not only about accessing information but also about acquiring new
knowledge, competence and skills. Developing countries need to build learning and
competence to ensure their own development and are greatly influenced by learning

economies to meet their needs (Kitanovic, 2005:14).

To comprehend the effect of learning and knowledge on the economy, it is vital

to make a distinction between different kinds of knowledge and to understand this
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difference well. In this respect, it is more useful to divide the information by
differentiating the concepts of know-how, know-who, know-what and know-why
(Kiling, 2011:76).

Know-How: Providing the organization of a job, the ability to effectively
manage the resources needed to achieve that goal and achieve it. Know-How
emerges through the process of learning by applying. Perceptual power, experience
and intelligence are of great importance in this type of knowledge. Practical learning
is about how a job is done, how it is done. Therefore, know-how experience is gained
while performing the work (Keskin & Giinsel 2009).

Know-Why: This type of knowledge is called an output of the labor that
people have shown to understand and understand the social order and nature in which
people live. It is a kind of knowledge that is learned by working and produced in this
way. All kinds of experiments and simulation studies are carried out in order to
understand the principles and theories of how a system, technological structure or
business methods work and constitute the concept of learning and know-why by
studying (Keskin & Giinsel 2009).

Know-What: The type of information acquired through use. This type of
information is formed by the interaction of sellers and buyers. Therefore, it emerges
in the connection between these two actors instead of one of the producers or users
(Akgiin et al., 2009).

Know-Who: It is a kind of social information. It is the type of information that
people know about what kind of information they have about a subject and also how
they know what is done in that subject, where the connection of that thing can be
found and certain social relations within the operation. The information can be
divided into implicit and encoded information. A global transmission of the encoded
information can be achieved, and a small amount of this information may be lost
during this transmission. The coded information having the structured property can
be described in a code having a global sharing feature. No intellectual property or
patent rights can be claimed for the coded information (Akgiin et al., 2009; Kiling,
2011:76).

Know-how and know-who are based on the effects of experience, practical

and social communication. The most important elements of national innovation
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systems are knowledge and learning. Therefore, all transition economies aim to
capture knowledge and learning. Since the learning activity associated with the
production stages occurs through interaction with users, it is a fundamental factor
necessary to achieve success in the realization of process and product innovation.
Learning; In addition to shaping the know-how process needed to produce solutions
to problems, it includes establishing an agenda for identifying, describing and finding
solutions (Kiling, 2011:76).

When a competitor, firm or organization performs a more beneficial process
or produces a product that is more beneficial and highly productive, the pressures
towards change occur in the market. In addition, consumers must change their
consumption behavior when they meet new products. Change also brings learning
and learning is a process that involves change and nurtures itself (Ernst & Lundvall,
1997:28-32). The production and information infrastructure, which varies from
country to country, also has a stable feature over time. Institutions play a vital role at
the center of innovation systems and perform important roles related to innovation
activities by shaping interactive learning processes in the economic field (Kiling,
2011:76).

2.6. Turkey’s National Innovation System

In the process of creating and implementing science, technology and
innovation policies, state institutions have a more important and special position than
other institutions and organizations due to their legislative and executive power. The
NIS; since it is a system composed of many elements such as government agencies,
private sector institutions, educational institutions and non-governmental
organizations; for this system to be established on a sound basis and to operate in a
healthy way, it must direct the system with the policies and laws implemented by the
state. Therefore, the state is at the forefront of the NIS, especially in developing
countries, because of its role in the creation of favorable conditions for innovation

and in the direction of the system (Yavuz, 2010).

Turkey's history of science and technology does not show improved structure,
and Turkey, remained too late in terms of the idea of establishing national innovation
system (A¢1kgoz, 2012: 53). The lack of continuity in the implementation of the
decisions made has made it difficult to adopt the national innovation system. From
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the industrial point of view, since there is no basis for industrialization, it can be said
that the industrialist is not interested in science and technology, cannot have a culture
such as technological learning, and cannot internalize the technology transfer. The
national innovation system is built on the existence of institutions that instill
continuous learning and renewal. The internal organization of the institutions
constituting our national innovation system and the weakness of the inter-
institutional cooperation are the points that need to be strengthened. General
information about the institutions involved in the national innovation system of

Turkey is given below (Agikgoz, 2012: 53).

As can be seen in Figure 9, the Turkish Research and Innovation (R&I) system
is centralized and led by the Supreme Council of Science and Technology (BTYK),
the legally formalized body chaired by the prime minister, and there are also 26
Regional Development Agencies (RDAs) which are affiliated to the Ministry of
Development (MoD) to encourage R&D and innovation on a regional scale (Erdil &
Ertekin, 2018).

Figure 9 - Turkish NIS
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While Turkey's national innovation system wider representation is presented in
Figure 10, permanent and other stakeholders can be distinguished better in this

exhibition.

Figure 10 - Main actors in Turkish Science Technology and Innovation System
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The Supreme Council for Science and Technology (BTYK) is the highest
ranking STI policy-making body in Turkey chaired by the Prime Minister with the
decision-making power for national S&T and innovation policy. This wider
exhibition depicts the system (TUBITAK, 2010:7):
“BTYK was established and granted the role of identifying, monitoring and coordinating
policies in S&T areas in accordance with national goals for economic and social development
and security. Accountable directly to the Prime Minister, BTYK upholds important functions,

such as to assist the government in determining long-term S&T policies (Box 1). Established in

1983, BTYK realized its first operational meeting in 1989, thus opening a new era for the STI
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policy system and started to convene with increasing intensity towards and after the turn of the
new millennium. Since the mid-nineties, BTYK had also been engaged in a shift towards
innovation-oriented S&T policies. Starting with the 10th meeting in 2005, this momentum was
transitioned into the dynamic of meeting two times annually. The 22nd meeting was realized in
December 2010.”

Studies on Turkey's innovation system development, of course, has not begun
recently. However, it is possible to see an acceleration since the late 1990s. This was
reflected in the reports and documents published by both TUBITAK, the leading
actor in the NIS and the leading representatives of the industrialists such as Turkish
Industry and Business Association (TUSIAD). In one of these publications
(TUSIAD, 2003), the issue of competence in innovation was addressed and
inferences about how to create a more efficient innovation atmosphere were made.
Turkey's production, with the level of talent that came in the early 1990s, scientists at
the same date and when recalled the situation in terms of technology indicators, post-
1990 science and documents located for the technology policy ‘innovation in
Refresher' definition said that the essence as is true. The definition that will be
explained in more detail is as follows (TUSIAD, 2003):

e To be able to quickly acquire and absorb new technologies; to be able to
disseminate to the economic activity areas and to use them in such a way as
to obtain maximum benefit.

e To be able to develop the products we produce (goods and services we
produce) and the production and distribution methods we use (production of
goods and services) based on new technologies we have acquired,
assimilated and learned; to design new ones.

e To be able to design and produce the necessary production tools to apply the
production methods that we have developed or newly designed.

e To be able to develop, reproduce and reproduce the technologies we have
acquired, and to carry out scientific research - basic research - which is the
main source of technology.

e To be able to develop our organizational methods (hence the organization /
management technologies [soft technologies]) that regulate the relations
between the units that carry out R & D, design, production and marketing

activities and after-sales technical services.
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Main actors of NIS of Turkey will be explained in the below sections.

2.6.1. Supreme Council for Science and Technology (BTYK)

The institutions responsible for determining and enforcing science, technology,
innovation policies and implementation tools at national scale and ensuring
coordination in implementation are the components of national innovation system.
One of from these organizations “The Supreme Council of Science and Technology"
was established in 1983 to determine, direct and coordinate research and
development policies in the field of science and technology in line with economic
development, social development and national security objectives. Thanks to the
effectiveness of The Supreme Council of Science and Technology (BTYK), science
and technology policies have started to be handled more systematically (Apaydin,
2015). The members of the organization are, relevant ministers, the presidents of the
organizations that are State Planning Organization (DPT), Higher Education Council
(YOK), The Scientific and Technological Research Council of Turkey (TUBITAK)
and Turkey Atomic Energy Agency (TAEK). TUBITAK acts as the secretary of the
committee whose priority is to determine R & D targets and coordinates the R & D
activities under the control of the relevant ministries. (Goker, 2000)

With BTYK in center, institutions associated with science and technology
policies in Turkey are TUBITAK, the Small and Medium Industry Development and
Support Administration (KOSGEB), the Technology Development Foundation of
Turkey (TTGV), Turkey Academy of Sciences (TUBA), DPT, YOK and other
supporting institutions. Especially TUBITAK-TEYDEB, TUBITAK-MAM, TTGV,
KOSGEB, Turkish Patent Institute (TPE), Turkish Accreditation Center (TURKAK),
Turkish Standards Institute (TSE) and National Metrology Institute (UME) are the
main branches of innovation policy (Goker, 2003; Isik & Kiling, 2012).

At the political level, BTYK is the highest-ranking STI policy making body
(TUSIAD, 2003), and it includes 20 permanent members chaired by the prime
minister and other stakeholders. BTYK determines, directs and co-ordinates research
and innovation policies, and meetings take place twice a year with a pre-determined
agenda. In total, over one hundred different actors from the governmental bodies,
higher education and business enterprise sectors are represented in the meetings.

BTYK reports evaluate the ended or ongoing projects and present a roadmap to
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achieve predetermined targets of the BTYK or other governmental bodies, and
TUBITAK, affiliated to Ministry of Science, Industry and Technology (MoSIT), acts
as the secretariat of BTYK (Erdil & Ertekin, 2018).

Rapidly advancing technology and innovation activities in the world since the
21st century, enable countries to be included in the success ranking in line with their
skills in this field. Nowadays, the new products, services or processes that have been
developed as a result of the science and technology policies successfully
implemented by developed countries which have an important role in meeting the
social needs such as education, transportation, health and safety. Similarly,
developing countries that pursue developed countries endeavor to capture these
developments in accordance with their economic, social or cultural structures.
Therefore, knowledge and technology management in each country will of course
have differences. However, even with these differences, there are minimum
requirements that countries must meet, such as a viable policy of science and
technology. At this point, BTYK has important duties (TUBITAK, 2010).

Functions of BTYK are listed below (TUBITAK, 2010):

According to statutory decree 77, The Supreme Council for Science and Technology
(BTYK) was established to fulfill the functions determined as:

a) To assist the government in the determination of long-term S&T policies,
b) To identify R&D targets related to Science and Technology (S&T) areas,
¢) To identify the priority areas in R&D and prepare related plans and programs,

d) In accordance with these plans and programs, to assign tasks to public organs as
well as to cooperate with the business enterprise sector as necessary to identify

regulations and promotion schemes related to business enterprise sector,

e) To have bills and legislations prepared aiming to develop and increase the

effectiveness of the S&T system,

f) To identify the means for development and effective utilization of R&D human

resources, and assure their implementation,

g) To set the procedures for establishment of R&D centers of private institutions, and

monitoring and evaluating their activities,
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h) To determine in which research fields and in what proportions the R&D

investment is to be made,

i) To provide coordination among sectors and institutions in programming and

implementation stages.
2.6.2. The Scientific and Technological Research Council of Turkey (TUBITAK)

Being an autonomous institution and governed by the Science Board (SB)
whose members are selected from prominent scholars from universities, industry and
research institutions; The Scientific and Technological Research Council of Turkey
(TUBITAK) was founded in 1963 as an agency responsible for promoting,
developing, organizing, conducting and coordinating research and development in

line with the national targets and priorities of Turkey (Giirbiiz, 2018:41).

TUBITAK defines itself? as: TUBITAK, which adopts the vision of being an
innovative, directing, participatory and sharing institution in the fields of science and
technology, supports the academic and industrial research development studies and
innovations, and has the functions of R & D institutes carrying out Research-
Technology-Development studies in line with national priorities. In addition to this,
Turkey's pinpoint Science and Technology policies and in every sector of society
publishes books and magazines to increase this awareness. National and international
academic activities of scientists are supported and encouraged with scholarships and
awards, and the projects of universities, public institutions and industry are funded,

and it is aimed to increase the competitiveness of the country.

In addition to being the secretariat of BTYK which is the highest S&T policy
making body in Turkey; TUBITAK acts as an advisory agency to Turkish
government on science and research issues. It supports government for S&T policy
making and constitutes international S&T collaborations by representing Turkey.
Besides, SCST appointed TUBITAK to specify new S&T policy of Turkey for the
period until 2023, which is 100th anniversary of Turkish Republic, in December
2000. Moreover, it makes S&T researches at its R&D institutions/centers. Additional
to all of these, TUBITAK encourages not only R&D, innovation and
entrepreneurship activities of public and private institutions and settlement of S&T

2 TUBITAK Institutional Web Site: http://www.tubitak.gov.tr/tr/lkurumsal/hakkimizda/icerik-bizkimiz
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culture but also S&T research studies and its infrastructure with the development of
human resources required for S&T via several funding programs. These programs
are conducted by 4 Funding/Grant Program Directorates of it: “Technology and
Innovation Funding Programs” (TEYDEB), “Science Fellowship Grant Programs”
(BIDEB), “Science and Society Activities Grant Programs” (BITO) and “Academic
Research Funding Programs” (ARDEB) (Giirbiiz, 2018:41).

At the operational level, the leading actor in the implementation system is
TUBITAK and, TUBITAK takes the role in facilitating of experimentation and
learning, knowledge development, knowledge diffusion, guidance of search and
selection, market formation and development of mobilization of resources (Erdil &
Ertekin, 2018). TUBITAK provides grants for R&D, innovation, HRST, R&D and
innovation networks and science and society and, these grants aim to facilitate
experiments and learning as well as development and mobilization of resources
(Erdil & Ertekin, 2018).

2.6.3. Other Actors of NIS of Turkey

The Turkish Industry and Business Association (Turkish abbreviation:
TUSIAD) was established in 1971 in Istanbul and is a voluntary, independent, non-
governmental organization which dedicated to promote welfare through private
enterprise, leads voluntary Turkish investors representing industrial and service
organizations (TUSIAD, 2015). TUSIAD produces about half of the added value
which is created apart from the public organizations and when energy import is
ignored, member of TUSIAD institutions have been engaged in foreign trade
approximately for 80% of the total foreign trade in Turkey. Tax revenues which
constitute the most important element of public revenues, are covered directly or
indirectly by member of TUSIAD institutions. Moreover, considering registered
employment, approximately 50% of agricultural and non-public employees work in
member of TUSIAD member organizations (TUSIAD, 2013).

The Economic Policy Research Foundation of Turkey (Turkish abbreviation:
TEPAV) is a non-partisan, non-profit think tank based in Ankara and was established
by a group of bureaucrats, businessman and academicians for the purposes of
conducting data-based policy analysis and policy making contributions in 2004. It

develops policy proposals for the government, as well as develops projects in some
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areas and makes them available to policy makers (TEPAV, 2015). The important
feature which differs TEPAV from other think-tanks is that, it has a permanent team

and emphasizes capacity building on a program basis in Turkey (TOBB, 2017).

Technology Development Foundation of Turkey (Turkish abbreviation:
TTGV) was established as a public-private partnership in 1991 with a mission to
promote and support technology development and innovation activities by the private
companies and has an autonomous structure on the basis of public and private sector
partnership (Akarsoy 2008; TTGV 2009). TTGV designs, develops and implements
activities to provide reference and build capacity for value added operations,
processes and products to support the vision of “Technology Developing Turkey”
(TTGV, 2009).

State Planning Organization (DPT), was established in 1960 to accelerate the
economic and social development of Turkey. It advises to the government in
determining the economic, social and cultural goals of the state and prepares
development plans and annual plans to achieve the goals set by the government. The
organization was reorganized in 2011 as the Ministry of Development (Fedai, 2016;
Yildirim, 2015).

2.6.4. Research on Turkey’s National Innovation System

There are some studies in Turkey that examines the national innovation system.
In his study Ozding (2018) aims to develop a model to define socio-cultural
dimensions of the innovation systems, which have been neglected to date according
to him. This model enables researchers to systematically define the innovation -
whether it is a process, or a whole system-, to analyze all aspects, and to enable
policy developers to see the whole picture without ignoring any dimension. Another
study from Calik (2015) aims to make a research on the roles of the universities
within the national innovation system and to search whether German Universities
may be models for Turkish universities in this regard. In his research Ipek (2015)
found that the structure of the economy is based on innovation, national innovation
system and regional innovation strategies. On another study, Alptekin (2006) tries to
study Turkey’s science and technology policies from foundation of the republic of
Turkey to today and, looks for the importance and the effects of the national

innovation system to social and economic development.

51



2.7. Regional Innovation Systems & Centers

The regional innovation system comes to life through cooperation between the
actors that make up it (businesses in the region, public institutions, funding
providers, universities, non-governmental organizations, research institutions and
other related organizations). The effectiveness of a regional innovation system
depends on the quality and intensity of the relationships between these actors. It
underlines that the comparative advantage that triggers innovation and investment is
a national as well as regional feature (El¢i, 2008). In order to compete in the global
market, regions must benefit from their own assets, skills and ideas and develop their
unused potential (OECD, 2003).

On the other hand, the ability of the national innovation system to serve the
goal of economic and social development requires regional innovation systems to
become operational. Eliminating regional imbalances and achieving regional
development is possible through the development of innovation systems,
management forms, policies and policy implementation tools tailored to the
characteristics and needs of the regions (El¢i, 2008). Similarly, sectoral
characteristics and sector-specific threats or opportunities require the implementation
of different innovation strategies for different sectors, so the sectoral dimension
should be taken into account in the innovation system and policies (Elgi, 2007).
According to Doloreux (2002) intensive cooperation between the three main actors,
the public, the private sector and the university is essential for the successful
functioning of regional and sectoral innovation systems and for the effective
identification and implementation of policies, as in the national innovation system. In
this cooperative approach, called the triple helix, universities train manpower in line
with the needs of businesses in the region; conducts R & D activities in cooperation
with enterprises in the region; commercialize the results of the research by making
use of different mechanisms in the region (transferring to companies, establishing

new companies in incubation centers, etc.).

Regional innovation strategies developed and implemented since the mid-
1990s are based on the fact that national innovation systems in the European Union
cannot produce a level of innovation that can compete with the United States (Porter,
1998).
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According to Cooke (2008) the environment and support services and
mechanisms related to innovation in a region play an important role in determining
the competitiveness of the enterprises in the region and, regional innovation centers
are the leading structures that have proven their effectiveness in creating the
necessary environment and providing services. When we look at the practices in the
world, although they are not directly referred to as “regional innovation centers”,
such specialized intermediary institutions emerge as structures that create and
strengthen the networks necessary for innovation, and which lead the relevant

organizations to act together for common interests.

As with the services that will increase regional competitiveness, the structures
developed to provide these services have different names (“technology support
centers”, “business and innovation centers”, “innovation poles”). The administrative
and legal structure of the organization that will provide innovation support services
depends on the different factors, from the legal legislation of the country where it is
located, to the nature of the institutions providing financing (public or non-
governmental organization). When we look at the practices in the world, it is
observed that the administrative structures (such as technology transfer offices
established within universities), which are established to meet the needs of certain
actors, are not sufficient in terms of competitiveness of enterprises, and the
importance given to the structures including all actors of the regional innovation
system (such as innovation centers) is increasing (D'Allura, Galvagno and Destri,
2012). As in the Silicon Valley, in some regions these services are provided by
private sector companies to a large extent, while, as in South Korea, centers are fully
established and developed by the government. While the centers that provide
innovation support services are structured as non-profit organizations in the other
country, they can operate only by incorporating them due to the fact that the
legislation does not allow, as in the case of University Industry Cooperation Centers

(USAM) in order to benefit from public support in our country (Elgi, 2008).
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CHAPTER THREE
RESEARCH DESIGN AND METHODOLOGY

3.1. Research Questions and Research Purpose

As technological developments continue day-to-day, changes from these
developments are forcing local actors to build national innovation systems.
Therefore, besides the establishment of national innovation systems, the roles of
important actors within the system come to the forefront. Consequently, the role of
TUBITAK, which is one of the important actors in the national innovation system in
Turkey has tried to be recognized in the scope of this research. In this context, the

two research questions are as follows:

Research Question 1: Besides being an important actor in the national innovation

system, is TUBITAK an effective player?

Research Question 2: How the role of TUBITAK evaluated by some other actors in

the national innovation system?

3.2. Research Method and Research Design

In this study, phenomenological research design was chosen within the
framework of qualitative research. In this research method, it is aimed to reveal the
unique meanings of persons regarding the phenomena belonging to himself/herself
and the outside world (social situation / event) (Sigr1, 2018:76). In terms of research
technique, document analysis method was chosen in the framework of qualitative
research design. The documents collected within the scope of the research question
were examined with content analysis methods. Nvivo 12 software was used for the

analysis.

3.3. Data Collection

In this study, some documents prepared by the actors that named Turkish

Industry and Business Association (TUSIAD), the Technology Development
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Foundation of Turkey (TTGV), The Economic Policy Research Foundation of
Turkey (TEPAV) and State Planning Organization (DPT) in the Turkish national
innovation system were examined. Because as stated in the previous part, these actors
are big organizations and have important roles in the National Innovation System of
Turkey. Especially, the documents published after 2000 were selected with the
purposive sampling method. The documents analyzed in this study can be seen in
Table 8. Total 49 of documents of which 23 by TUSIAD, 2 by TTGV, 13 by TUSIAD,
10 by TEPAYV and 1 document by DPT are in the list.

Table 8 - The Documents Analyzed for the Study

ORG. | PUBLICATION NAME/DATE ORG.  PUBLICATION NAME/DATE
National  Innovation Initiative
Eva.2006-2013 Strategic Plan 2018-2022
Regional Innovation Center;
Turkey-2008 Performance Program 2018
National Innovation System-2003 Activity Report 2009
National Innovation System-2006 Activity Report 2010
National Innovation System-2008 ¥ Activity Report 2011
Open Innovation Ecosystem-2013 é Activity Report 2012
Opinion Magazine-No-61-2010/04 % Activity Report 2013
Opinion Magazine-No-62-2010/06 . Activity Report 2014
Opinion Magazine-No-63-2010/08 Activity Report 2015
Opinion Magazine-No-64-2010/10 Activity Report 2016
Opinion Magazine-No-65-2010/12 Activity Report 2017
:D( Opinion Magazine-No-66-2011/02 Activity Report 2018
g Opinion Magazine-No-67-2011/05 STl in Turkey 2010
| Opinion Magazine-No-68-2011/06 Innovation, Cooperation and Entrepreneurship-2007
Ind.Policy Framework for Competition Power of
Opinion Magazine-No0-69-2011/08 Turkey-2006
Opinion Magazine-No-70-2011/10 1st Regional Development and Governance Sym.-2006
2nd Regional Development and Governance Sym.-
Opinion Magazine-No-71-2011/12 2007
> 3rd Regional Development and Governance Sym.-
Opinion Magazine-No-72-2012/02 E 2008
Opinion Magazine-No-73-2012/06 l"'—J 4th Regional Development and Governance Sym.-2009
5th Regional Development and Governance Sym.-
Opinion Magazine-No-74-2012/10 2011/01
6th Regional Development and Governance Sym.-
Opinion Magazine-No-76-2012/12 2011/12
Opinion Magazine-No-87-2014/12 7th Regional Development and Governance Sym.-2012
Opinion Magazine-No-88-2015/02 8th Regional Development and Governance Sym.-2013
University-Industry  Cooperation- Science and Technology Special Commission Report
2010 DPT 2000
TTev Uni.-Ind. Coop./Tech. Transfer
Interface-2010

“TUSIAD Opinion Reports numbered 77, 86 and 89 are excluded from this study
because of not text encoded.
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3.4. Descriptive Analysis of Documents

Content analysis is a social scientific method that requires researchers to use it
to create a strong situation for the validity and reliability of data, and in qualitative
research, content analysis is used to interpret the meaning of the content of the text
and to understand the phenomenon under the texts being studied (Sigri, 2018:293).
Researchers use content analysis in studies that analyze the types of articles in a
specific content in a journal or textbook (Krippendorff, 2006). There are different
approaches to content analysis. Generally accepted approaches are conventional,
directed and summative approaches for data analysis (Sigri, 2018:294). All these
three approaches are used to interpret the meaning of the content of text data and
therefore to comply with the naturalist paradigm. In traditional content analysis,
encoding categories are derived directly from the text data. The guided approach
begins with a theory or related research findings as the guidance of the initial codes.
Summative content analysis usually involves counting, comparing the keywords or
content, and then interpreting the underlying content. In this study, summative
content analysis method was used. Because the research is aimed at examining the
role of a specific institution in a system considered to have already existed rather

than a new phenomenon in the documents examined.

While Storey (2007) states that qualitative research aims to reveal people's
perspectives on events, Dey (1993) states that in contrast to quantitative research
based on statistical data analysis, qualitative research seeks answers to the question
of how people characterize events. Thus, in qualitative research, numerical data are
less, and more qualitative data are used. However, in many studies, preliminary
information about the data can be obtained by methods such as word frequencies or
word cloud. Word frequency results produced from all documents in the sample and
adjectives, pronouns and conjunctions excluded can be seen in Table 9. In this
analysis, instead of using all the words, words repeated more than 900 and which are

important for the innovation system are included.

Table 10 shows the frequency of word ‘“TUBITAK’ for all documents. Only 14
documents mention TUBITAK. This means the sample of the study can be reduced
to 14. Table 11 shows the frequency of word ‘innovation’ for all documents. As can

be seen only 26 documents from 36 (76%) mention the innovation.
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Table 9 - Word Frequencies for All Documents in the Sample

Word F Word F Word F Word F
TUBITAK | 6673 scientific 2288 country 1376 board 1146
project 5742 strategic 2272 world 1372 application 1132
support 5178 policy 2258 planning 1368 energy 1129
local 5118 | governance | 2224 spherical 1364 systematic 1117
science 4954 plan 2065 available 1357 activities 1116
research 4844 | technological | 1955 | application | 1346 supporting 1107
technology | 4422 system 1917 | performance | 1325 projects 1089
development | 4256 area 1793 human 1292 growth 1076
national 4240 target 1786 society 1286 woman 1061
innovation i 3904 activity 1718 given 1280 report 1059
program 3406 | competition | 1682 levels 1255 provide 1054
economic 3389 university 1578 financial 1240 preferential 1050
industry 3204 evaluation 1557 corporate | 1227 appropriate 1049
information | 3053 | development | 1556 center 1206 studies 1023
international { 3008 state 1546 staff 1197 investment 992
local 2905 production 1402 income 1195 rural 988
institution | 2598 expenses 1384 sector 1187 political 970
cooperation | 2463 programs 1383 source 1185 social 951
educated 2338 projects 1382 subject 1170 | encouragement { 940
Table 10 - Word Frequencies for TUBITAK
Document Name F  Coverage
TTGV-University-Industry Cooperation-2010 86 0,07%
DPT-Science and Technology Special Commission Report 2000 | 46 0,09%
TUSIAD-Regional Innovation Center; Turkey-2008 18 0,02%
TUSIAD-National Innovation System-2006 16 0,03%
TTGV-Uni.-Ind. Coop.-Tech. Transfer Interface-2010 14 0,02%
TEPAV-Innovation, Cooperation and Entrepreneurship-2007 12 0,02%
TUSIAD-National Innovation System-2008 7 0,02%
TEPAV-2nd Regional Development and Governance Sym.-2007 = 3 0,01%
TEPAV-7th Regional Development and Governance Sym.-2012 2 0,01%
TEPAV-1st Regional Development and Governance Sym.-2006 1 0,01%
TUSIAD-Opinion Magazine-No-63-2010-08 1 0,01%
TUSIAD-Opinion Magazine-No-67-2011-05 1 0,01%
TUSIAD-Opinion Magazine-No-73-2012-06 1 0,01%
TUSIAD-Opinion Magazine-No-88-2015-02 1 0,01%
Total ;| 209 0,34%
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Table 11 - Word Frequencies for ‘innovation'

Document Name F | Coverage
TUSIAD-Regional Innovation Center; Turkey-2008 654  0,84%
TUSIAD-National Innovation System-2003 475 0,40%
TEPAV-Innovation, Cooperation and Entrepreneurship-2007 336 0,57%
TUSIAD-National Innovation System-2006 303 0,64%
TUSIAD-National Innovation System-2008 236 0,98%
TTGV-University-Industry Cooperation-2010 188 0,20%
DPT-Science and Technology Special Commission Report 2000 165 0,39%
TTGV-Uni.-Ind. Coop.-Tech. Transfer Interface-2010 77 0,12%
TEPAV-2nd Regional Development and Governance Sym.-2007 67 0,03%
TEPAV-5th Regional Development and Governance Sym.-2011-01 59 0,03%
TEPAV-1st Regional Development and Governance Sym.-2006 54 0,02%
TEPAV-3rd Regional Development and Governance Sym.-2008 14 0,01%
TUSIAD-Opinion Magazine-No-61-2010-04 11 0,02%
TEPAV-6th Regional Development and Governance Sym.-2011-12 9 0,01%
TUSIAD-Opinion Magazine-No-68-2011-06 7 0,01%
TEPAV-4th Regional Development and Governance Sym.-2009 6 0,01%
TUSIAD-Opinion Magazine-No-87-2014-12 4 0,01%
TUSIAD-Opinion Magazine-No-65-2010-12 3 0,01%
TUSIAD-Opinion Magazine-No-66-2011-02 3 0,01%
TUSIAD-Opinion Magazine-No-73-2012-06 3 0,01%
TUSIAD-Opinion Magazine-No-74-2012-10 3 0,01%
TUSIAD-Opinion Magazine-No-76-2012-12 2 0,01%
TEPAV-7th Regional Development and Governance Sym.-2012 1 0,01%
TUSIAD-Opinion Magazine-No-70-2011-10 1 0,01%
TUSIAD-Opinion Magazine-No-71-2011-12 1 0,01%
TUSIAD-Opinion Magazine-No-72-2012-02 1 0,01%
Total | 2683 4,38%

Before proceeding with content analysis related to the innovation system,
‘TUBITAK’, ‘science’, ‘technology’ and ‘innovation’ word frequencies used
together in the documents were examined in order to give an idea to understand the
role of TUBITAK in the innovation system. These words are very common in
innovation systems and frequently used. In this analysis TUBITAK documents (13)
excluded because of having objectivity and obtaining reliability. So, 36 documents
analyzed and, as can be seen in Table 12, the most common word is innovation by
2.083 counts. Technology follows it by 1.392 counts. From 36 documents only 10
documents have the related words. It is not surprising that the word of TUBITAK has
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less placed in the documents as a corporate name than the other words, but it is

interesting to note that only 10 documents have all words at the same time.

Table 12 - Word Frequencies for TUBITAK, science, technology and innovation

DOCUMENT NAME/DATE F %  TUBITAK science technology : innovation

Science and Technology Special 0

Commission Report 2000 909 1 L77% 46 351 347 165

2nd Regional Development and 0

Governance Sym.-2007 123 0,05% 3 15 38 67

1st Regional Development and o

Governance Sym.-2006 104 10,04% 1 13 36 54

Innovation, Cooperation and o

Entrepreneurship-2007 418 0.73% 12 4 66 336

lZJ(;wll\éersny-lndustry Cooperation- 453 | 0,70% 14 o5 337 77

Uni.-Ind. Coop./Tech. Transfer o

Interface-2010 710  0,71% 86 98 338 188

Opinion Magazine-No-73- o

2012/06 30 | 0,05% 1 1 25 3

National Innovation System-2006 = 299 | 1,22% 7 13 43 236

National Innovation System-2008 = 412 : 0,84% 16 25 68 303

$S?I'(g;%gg°"a“°” Center; 781 0,99% 18 15 94 654
Total 4239  7,10% 204 560 1392 2083

In order to narrow the search a little more, this time only the documents where
the words "TUBITAK" and "innovation" mentioned together are examined. Table 13
shows the word frequencies and as can be seen there is no much change between
Table 11 and Table 12. This time only 11 documents have the words TUBITAK and
innovation at the same time. This means, these 11 documents can be analyzed
thoroughly to understand the role of TUBITAK in the national innovation system.

When the research scope is further narrowed and only the word 'TUBITAK'
and 'innovation system' are searched, only two documents are left as can be seen in
Table 14. However, in the analysis, 14 documents listed in Table 10 with the

abbreviation "'TUBITAK' in, will be examined in terms of content.
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Table 13 - Word Frequencies for ‘TUBITAK’ and ‘innovation’

DOCUMENT NAME/DATE F %  TUBITAK  innovation

DPT-Science and Technology Special 0

Commission Report 2000 211 0.48% 46 165

TEPAV-1st Regional Development and 0

Governance Sym.-2006 55 0,02% 1 54

TEPAV-2nd Regional Development and 0

Governance Sym.-2007 70 0,03% 3 67

TEPAV-7th Regional Development and 0

Governance Sym.-2012 3 0,01% 2 1

TEPAV-Innovation, Cooperation and 0

Entrepreneurship-2007 348 0,58% 12 336

;’(‘)I’lGOV-Unl.-Ind. Coop.-Tech. Transfer Interface- ol 0,14% 14 77

TTGV-University-Industry Cooperation-2010 274 1 0,28% 86 188

TUSIAD-Opinion Magazine-No-73-2012-06 4 0,01% 1 3

TUSIAD-National Innovation System-2006 319  0,66% 16 303

TUSIAD-National Innovation System-2008 243  1,01% 7 236

gég)SéIAD—Reglonal Innovation Center; Turkey- 672 | 0.85% 18 654
Total 2290 | 4,07% 206 2084

Table 14 - Word Frequencies for ‘TUBITAK’ and ‘innovation System’

Document Name F  Coverage

TTGV-University-Industry Cooperation-2010 88 0,08%

TUSIAD-Regional Innovation Center; Turkey-2008 19 0,02%
Total | 107 0,10%

3.5. Content Analysis of Documents

In the content analysis, the documents included in the sample were examined
in terms of context. For this purpose, the words in the documents where TUBITAK'
and innovation words are included separately or together are evaluated in terms of
meaning. At this point, contextual analyzes were made by creating word trees via the
research software. In this way, the keywords in the documents can be evaluated in a

more holistic context.
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Figure 11-Word Tree for TUBITAK' and ‘innovation' in the All Sample Documents
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Figure 11 shows the word tree for the words ‘TUBITAK’ and ‘innovation’.
Although it is not very easy to see the whole contexts in a single page it can give an
idea in the software screen where to look for. Word trees that include the key words
for all documents are very long and difficult to report in a page, it can be useful to

create them for single document.

3.5.1. Content Analysis of TUSIAD-Regional Innovation Center; Turkey-(2008)
Report

In Figure 12, word tree for 'TUBITAK' and 'innovation’ in the TUSIAD-
Regional Innovation Center; Turkey (2008) report can be seen. As seen, TUBITAK
supports many technological and innovation programs. One of them ISBAP
(Initiative Projects to Establish Cooperation Networks and Platforms) is very

common in also other documents.

Figure 12 - Word Tree for TUBITAK' and 'innovation' in the TUSIAD-Regional
Innovation Center; Turkey (2008) Report

Text Search Query - Results Preview

) tarafindan desteklenen " Bolgesel inovasyon Merkezleri *
agisindan énem /

>, 7~ + Tirkiye Bilimsel ve Teknolojik Aragtirma
koymalidir . Federasyonlara bagli iktisadi isletmeler ~
" bagvurusunun yapilabilme - si igin
almasi éngériilmektedir . 35 USAM'lar bir
\ ~ harcama kalemleri dogrultusunda butge
arasinda iletigim agi olugturmak Gzere "
ISBAP <~ kapsaminda alinabilecek ilk destegin
Bilimsel ve Teknolojik Aragtirma Kurumu (
,~ destekli Bolgesel inovasyon

\ WRTY = programi <
7 tu b |tak RIg = kapsaminda kurulan teknoloji
isi ve benzeri personeli, §) = / \

gosteren ulusal aglar seviyesinde ( 6rnegin ~~

\ = programi kapsaminda merkez statistinde kurularak
uluslararasi fonlarca desteklenen ya da ~

/200 yiratalen Ar - Ge

agadidaki temel ilkeler gergevesinde ~ \

\ ¢ 7 T-BIM- Bolgesel

Girisimi (VIG ) isbirligiyle > ve tarafindan < desteklenen <_

Girigimi ( UIG ) tarafindan =

- baglatilan - bélgesel inovasyon merkezlerinin

= yiiratalen Ar - Ge ve

Another topic is regional innovation centers emphasized in the documents.
Related text from the document below numbered in paragraphs, show the supportive
and administrative role of TUBITAK. In this supportive role TUBITAK has some
actions to support the regional innovation centers in Turkey (1). Again, with ISBAP
support programs, it can be understood that TUBITAK is backing regional
innovation centers to set cooperation networks (2). With these ISBAP support
programs, TUBITAK also supports the settlement of technology platforms (3).
Another issue is that TUBITAK ISBAP support programs have been designed for a
period of 3 years, but after the expiry of the period, they are taken into consideration

when they apply for re-use if desired (4). It is understood that the government
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supports R & D and innovation projects and that TUBITAK has projects in both
areas (5). In the innovation system approach, it is emphasized that the innovation
performance of the enterprises depends on the interaction between different
organizations and most of the innovative activities are realized with the participation

of more than one actor (6).

1) “TUSIAD, TURKONFED, TUSIAD-Sabanci Universitesi Rekabet Forumu
(REF) ve Ulusal Inovasyon Girigimi (UIG) isbirligiyle baslatilan ve TUBITAK
tarafindan desteklenen bélgesel inovasyon merkezlerinin kurulmasina yonelik
proje kapsaminda segilen béolgelerde odaklanilacak sektorlerin belirlenmesine
yénelik ikinci ¢alistay, MAKSIFED’in organizasyonuyla Demirtas Organize
Sanayi Bolgesi Sanayici ve Isadamlari Dernegi (DOSABSIAD) 'nin
evsahipliginde 23 Kasim 2007 tarihinde Bursa’da gerceklestirilmistir.(p.2)”

“The second workshop for the determination of sectors to be focused on selected
regions within the scope of the project for the establishment of regional
innovation centers initiated by TUSIAD, TURKONFED, TUSIAD-Sabanci
University Competition Forum (REF) and National Innovation Initiative (UIG)
and supported by TUBITAK ...(p.2) "

2) “Bélgesel Inovasyon Merkezlerinin  hangi sektér ve alanlarda
olusturulacaginin  belirlenmesi, merkezlerin kurulmasi, koordinasyonu ve
denetimi ile merkezler arasinda iletisim agi olusturmak tizere TUBITAK ISBAP
programi  destekli  Bolgesel — Inovasyon — Merkezleri  Isbirligi  Ag

olusturulmustur.(p.2)”

“Regional Innovation Centers Cooperation Network supported by TUBITAK
ISBAP program was established to determine the sectors and areas in which
Regional Innovation Centers will be established, to establish, coordinate and
supervise the centers and to establish a communication network between the

centers.(p.2)”

3) “Sektorleri ilgilendiren alanlarda faaliyet gésteren ulusal aglar seviyesinde
(6rnegin TUBITAK ISBAP programi kapsaminda kurulan teknoloji platformlart,
is melekleri aglari, vb.) (p.115)”
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“At the level of national networks operating in sectors of interest (eg technology
platforms, business angels’ networks, etc. established under the TUBITAK
ISBAP program) (p.115)”

4 “Siirdiiriilebilirlik konusunda, TUBITAK ISBAP kapsaminda alinabilecek ilk
destegin ii¢ yillik siiresinin sona ermesinin ardindan ayni destekten tekrar

yararlanmak tizere gerekli basvurunun yapilmas: diger bir onerilen noktadir.

(p.118)”

“In terms of sustainability, after the expiration of the three-year period of the
first support that can be obtained within the scope of TUBITAK ISBAP, it is

another recommended point to apply for the same support again. (p.118)”

5) “Gelir vergisi stopaji tegviki: Kamu personeli hari¢ olmak iizere teknoloji
merkezi isletmelerinde, Ar-Ge merkezlerinde, kamu kurum ve kuruluslari ile
kanunla kurulan vakiflar tarafindan veya uluslararasi fonlarca desteklenen ya
da TUBITAK tarafindan yiiriitiilen Ar-Ge ve yenilik projelerinde...(p.201)”

“Income tax withholding incentive: In technology center enterprises, R & D
centers except public personnel, public institutions and organizations,
foundations established by law, or R & D and innovation projects supported by
international funds or carried out by TUBITAK. (p.201)”

6) “Inovasyon sistemi yaklasimimn oOziinde yatan isbirligi aglar, isletmelerin
inovasyon performansiarinda belirleyici rol oynar. Isletmelerin izole bir
ortamda inovasyon yapmadiklarini; inovasyonun basariyla gergeklesmesinin
farkly kuruluslar arasindaki etkilesime bagl oldugunu kanitlayan ¢ok sayida
¢alisma bulunmaktadir. OECD, inovasyon aglarinin varliginin istisnadan ziyade
kural (gereklilik) oldugunu ve inovatif faaliyetlerin ¢ogunun, birden fazla
aktoriin katilimini gervektirdigini vurgulamaktadwr. Bolgesel inovasyon aglari,
inovasyonda isbirligi hedefiyle kurulur. Bu isbirligi, kaynak, enformasyon ve
bilgi aligverisiyle sekillenir. (p.53)”

“Collaborative networks at the core of the innovation system approach play a
decisive role in the innovation performance of enterprises. Businesses do not
innovate in an isolated environment; There are many studies that prove that the
success of innovation depends on the interaction between different

organizations. The OECD stresses that the existence of innovation networks is a
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rule rather than an exception, and that most of the innovative activities require
the participation of more than one actor. Regional innovation networks are
established with the goal of cooperation in innovation. This cooperation is

shaped by the exchange of resources, information and information. (p.53)”
3.5.2. Content Analysis of TUSIAD-National Innovation System (2008) Report

In Figure 13, word tree for 'TUBITAK' and 'innovation’ in the TUSIAD-

National Innovation System (2008) report can be seen.

Figure 13 - Word Tree for TUBITAK' and 'innovation' in the TUSIAD-National
Innovation System (2008) Report

Text Search Query - Results Preview

OECD ve Avrupa Komisyonu tarafindan hazirlanan == (2004 ) , Research , Development and Innovation in

Yiiksek Planlama Kurulu , Devlet Planlama Tegkilati -~ DPT ve AB Gergeve Programlarina uygun

Adiyaman'daki uygulamalann , Rekabet Forumu tarafindan yliritilen = , " TEYDEB , TTGV desteklerine uygun olabilir . Teknolojik

™ Yaksek Ogretim Kurulu , Gniversiteler , meslek kuruluglan

tlbitak

Bogazigi Universitesi Payzin Danigmanlik A . § ‘;,

Competition and Growth , Houndmills : Palgrave Macmillan . = = destekli inovasyon projesinin , Leonardo da Vinci

N
alinmast beklenebilir . Bu galismalar = = Kirmizi renkli Isimler Galigma Grubu Egbagkanlar'm
_~ genel olarak \ )
beklenen galigmalar . Bu galigmalar, = ~ tarafindan Tirkgeye gevrilen Oslo Kilavuzu ( Oslo

In the following passages from the text based on the word tree, the role of
TUBITAK and its effect on the innovation system are tried to be understood in this
document. One of the important issues to be solved in innovation activities is the
measurement of innovation performance. It is an enigma how to better develop non-
measurable activities. It is understood that TUBITAK supports the innovation
activities financially as well as providing the necessary information for the
measurement of the performance of the innovation system (1). When the evaluation
results of the programs supported by institutions such as TUBITAK are considered, it
can be understood that the enterprises that benefit from these programs have high
competitive power, awareness of technological innovation within the industry is
necessary and financial support is still needed to reach the level to obtain commercial
income as a result of R & D studies (2). TUBITAK also provides support directly
and indirectly to the innovation system in line with the scientist training projects (3).
It is also understood that R & D projects are included in the scope of support and
their quality is evaluated by various committees, timely completed projects are
considered successful but real success should be accepted and demanded in national

or international markets (4).
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1) “Avrupa Inovasyon Karnesi 2007 raporu sonuglarina gore Tiirkive, ¢ok
sayida gosterge bazinda diisiik performans gosteren iilkeler arasindadir. Bu
Sonucun ortaya ¢itkmasinda ozellikle dikkate alinmasi gereken gercek,
Tiirkiye 'nin  Inovasyon Karnesinin olusumunda gereken verilerin tiimiinii
sunamamasidir. Karnenin olusumunda girdi-input ve ¢ikti-output olmak tizere
¢ok sayida degisken kullanilmakta, bu degiskenlerin olmamasi durumunda
performans analizi saglikly bir bigimde yapilmamaktadwr. Veri eksikliginin
yarattigi bu sorunu gidermek iizere TUBITAK ve TUIK ¢alismalarina devam
etmektedir. (p.20)”

“According to the European Innovation Scoreboard 2007 report as a result
Turkey, based on several indicators are among the countries that are
underperforming. These results should be considered especially true in the
emergence of the failure to provide all the data required for the formation of
Turkey's Innovation Scoreboard. In the formation of the scorecard, many
variables, input and output, are used, and in the absence of these variables,
performance analysis is not performed properly. TUBITAK and TURKSTAT

continue to work on this problem caused by lack of data. (p.20)”

2) “Ozellikle devlet tarafindan desteklenen program ve girisimlerin TTGYV,
TUBITAK — TEYDEB, TUBITAK — MAM gibi olanlarina iliskin degerlendirme
sonucunda asagidaki bulgulara ulasiimistir:

e Soz konusu programlardan yararlanan isletmelerin daha yiiksek oranda
rekabet giicleri mevcuttur.

e Sanayi i¢inde teknolojik yenilik konusunda farkindaliga duyulan ihtiyag yiiksek
diizeydedir.

e Makroekonomik ¢evre kosullari ve bunun yaminda egitim ve istihdam gibi

alanlardaki  diizenlemeler  yenilik  siirecini  destekleyecek  ozellikler

baridirmamaktadur.
e Ar-Ge ¢alismalarimin sonuglarimin ticari getiri saglayacak kivvama gelmesinde

ihtivag¢  duyulan finansal ~mekanizma yetersizdir ve biiyiik bir sorun

olusturmaktadir. (p.21)”

“As a result of the evaluation of the programs and initiatives supported by the
state, such as TTGV, TUBITAK - TEYDEB, TUBITAK - MAM, the following

findings were obtained:

» Enterprises that benefit from these programs have a higher degree of

competitiveness.
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* The need for awareness of technological innovation within the industry is high.
* Macroeconomic environmental conditions, as well as regulations in areas such
as education and employment, do not have features to support the innovation
process.

* The financial mechanism needed to bring the results of R & D activities to a
level that will provide commercial returns is insufficient and poses a big
problem.(p.21)”

3) “Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu'nun (TUBITAK) bilim
insanlarmn  yetigtirilmesine yonelik siiregelen desteklerini, yeni bilim ve
teknoloji  stratejileri  dogrultusunda  ozellikle 2005 yilindan  itibaren
cesitlendirmesi ve artirmasiyla bu agigin kapatilmasi yoniinde c¢alismalar

baslatilmistir. (p.52)”

“In order to close this gap, TUBITAK diversified and increased its ongoing
support for the training of scientists in line with new science and technology

strategies, especially since 2005. (p.52) ”

4) “Bugiine kadar basta TUBITAK olmak iizere bircok AR-GE projesi destek
kapsamina alindi. Bu projelerin AR-GE niteligi cesitli kurullar tarafindan
degerlendirildi ve projelerin tasarlanan siire¢ dahilinde uygulanmasi ise basar
olarak nitelendirildi. Aslinda ger¢ek basart AR-GE projesinin ¢iktilarinin ulusal

veya uluslararast pazarlarda kabul ve talep gormesi degil midir? (p.55)”

“To date, many R & D projects, especially by TUBITAK, have been included in
the scope of support. The R & D quality of these projects was evaluated by
various committees and the implementation of the projects within the designed
process was described as success. In fact, isn't the real success that the outputs
of the R & D project are accepted and demanded in national or international
markets? (p.55)”

3.5.3. Content Analysis of TUSIAD-National Innovation System (2006) Report

In Figure 14, word tree for 'TUBITAK' and 'innovation' in the TUSIAD-

National Innovation System (2006) report can be seen.
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Figure 14 - Word Tree for TUBITAK' and ‘innovation' in the TUSIAD-National
Innovation System (2006) Report

Text Search Query - Results Preview
Tarkiye Bilimsel ve Teknolojik Aragtirma Kurumu > < MAM gibi olanlarina iligkin degerlendirme sonucunda
Turkiye Bilimsel ve Teknolojik Aragtirma Kurumu'nun ¢ - TEYDEB, TUBITAK - MAM gibi olanlarina iligkin
diizenlemeler mevcuttur . Sanayi ve Ticaret Bakanlgi - TEYDEB , KOSGEB gibi kaynaklanin sagladigi mali
program ve girigimlerin TTGV , TUBITAK - TEYDEB < bilim insanlarinin yetistiriimesine yonelik stregelen desteklerini ,
katilan hemen hemen tim firmalann , > . ) ve / veya Universiteler ile aragtirma yapilan
tarafindan desteklenen program ve girigimlerin Tiev ISBAP tarafindan desteklenen proje hakkinda bilgi
UIG'in bulundugu Bélgesel Inovasyon Merkezleri isimli olmak Gzere birgok AR - GE projesi
Ancak destek karan verilmig projelerin yeniden g2 raporu inceler ve iki ay iginde
ay iginde Bakanhga iletir . - Bakanlk ve tU blta k degerlendirilmesi yapiimaktadir . Bu konu gézden
bir kez Ar - Ge Merkezinin faaliyetleri denetlenir . " Yorum : iki yil ok
Degerlendirme Raporu diizenlenir ve TUBITAK'a sunulur . - geligtirilen ISBAP projesine bagvuru hazirliklar
Merkezleri projesi 2007 yilinin son geyreginde tarafindan onaylanarak baglatildi . 2008 yili boyunca
tarafindan hazirlanacak , ancak degerlendirme ve denetleme yapilacaktir . Bu hikiim 5746 sayili
tegvigi igeriyor . « Bu gline kadar bagta yeniden beg kisilik Karar Komisyonu
eksikliginin yarattigi bu sorunu gidermek > . < TTGV tarafindan yuritilen destek programlanna
mimkindir . o inovasyonda farkindalik yaratmak I = TUIK galigmalarina devam etmektedir . Bu

As the documents reviewed frequently include the role of TUBITAK in
supporting innovation and technology projects, they are not included in the ongoing
analysis to avoid duplication. However, the fact that the projects supported by
TUBITAK are among the clusters or networks of innovation be an effort to mature
the innovation system over time (1). Though, it can be concluded that the projects
supported by TUBITAK are in the field of industrial innovation as well as scientific
and technological innovation and all these activities have abstract and concrete
results (2).

1) “Gerek agyapilar, gerekse de kiimeler alaminda Tiirkiye'de cesitli
calismalarm  yukarida saydigumiz  ihtiyaglara yamit  verecek ozellikler
barmdirdigr goriilmektedir: 2007 yilinda bagslayacagini tahmin ettigimiz AB
tarafindan  desteklenen bir projenin, KOSGEB tarafindan desteklenen
Bartin'daki ve Advyaman'daki uygulamalarin, Rekabet Forumu tarafindan
yiiriitiilen TUBITAK destekli inovasyon projesinin, Leonardo da Vinci programi
kapsaminda yine Rekabet Forumu tarafindan yiiriitiilen SMEexcel adli projenin,

kiimeler ve aglarla ilgili 6rnekler arasinda sayilmasi miimkiindiir.(p.49)”

“Both the networks, as well as clusters in the various activities in Turkey seems
to have features that respond to the needs mentioned above: by the EU, which
we estimate will start in 2007 supported a project in KOSGEB supported Bartin
and practices in Adiyaman, conducted by the Competitiveness Forum TUBITAK
funded The innovation project, SMEexcel, also run by the Competitiveness
Forum under the Leonardo da Vinci program, can be counted as examples of

clusters and networks.(p.49)”

68



2) “Bilimsel-Teknolojik Inovasyon: Daha ¢ok bilimsel arastirmalar ile
ulasilabilen teknoloji platformu gibi evrensel inovasyon iceren ¢alismalar.
Genel olarak bilimsel makale ve patent ile sonuglanmasi beklenen ¢alismalar.
Bu calismalar, genel olarak TUBITAK, DPT ve AB Cerceve Programlarina

uygun olabilir.”

“Endiistriyel inovasyon: Daha ¢ok tasarum, iiriin gelistirme, siire¢ gelistirme tipi
isletme i¢i faaliyetler. Bu ¢alismalarin sonunda, faydali model, patent ve ilgili
olabilecek diger fikri miilkiyet haklarimi koruyucu belge(ler) alinmasi
beklenebilir. Bu ¢alismalar genel olarak TUBITAK, TEYDEB, TIGV
desteklerine uygun olabilir. (p.71)”

“Scientific-Technological Innovation: Studies involving universal innovation,
such as the technology platform that can be reached through scientific research.
Generally expected to result in scientific articles and patents. These studies may
generally be in line with TUBITAK, SPO and EU Framework Programs.”

“Industrial innovation: More design, product development, process development
type in-house activities. At the end of these studies, it may be expected to obtain
a document (s) that protects the utility model, patent and other relevant
intellectual property rights. These studies may be in accordance with the support
of TUBITAK, TEYDEB and TTGV in general. (p.71)”

3.5.4. Content Analysis of TTGV-University-Industry Cooperation (2010)
Report

In Figure 15, word tree for 'TUBITAK' and 'innovation' in the TTGV-

University-Industry Cooperation (2010) report can be seen.
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Figure 15 - Word Tree for TUBITAK' and 'innovation' in the TTGV-University-

Industry Cooperation (2010) Report
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University-industry cooperation, which is one of the important structures of
national innovation system, is summarized within the framework of this document.
Within the scope of these collaborations and studies, it is understood that the "Vision
2023' document concerning the country in general has been prepared under the
coordination of TUBITAK (1). In addition to this, it is understood that BTYK has
been conducting studies since the early 1990s and TUBITAK has prepared
documents for policy determination in this regard (2). It is also seen that TUBITAK
has prepared strategy documents for university-industry cooperation and these have
been approved by BTYK (3). It is also understood that TUBITAK has been an
important financial supporting actor covering industrial R & D activities since the
1990s (4). TUBITAK has also been assigned a role for the development of national
infrastructure in terms of innovation system (5). TUBITAK also encourages
universities to organize project markets (6). In addition, TUBITAK took roles
between 1996 and 2006 in order to create the necessary environment for the joint R
& D activities in terms of university-industry cooperation (7). Another point that
stands out for TUBITAK in terms of R & D projects is that the projects proposed by
The University-Industry Joint Research Centers Program (USAMP) have been
accepted by TUBITAK unless there is an obvious problem (8). At this point, it is
understood that TUBITAK freed the relevant institutions in terms of decision-
making and did not stand in the way of development with a centralized management
style (9). It is understood that TUBITAK, which is authorized to terminate programs
such as USAMP, does not benefit from the indifference to the program, but also acts
to benefit other projects (10). On the other hand, it is stated that national innovation
systems require complex structuring and success depends on using these systems
effectively (11). In addition to being complex, these systems operate in an
ecosystem-like manner, in other words, follow an evolutionary process and change

and progress are gradual and slow (12).

1) “Ama¢ ve hedefler bu donem icinde TUBITAK koordinasyonuyla
gerceklestirilen “Vizyon 2023 "dokiimani ile uyumluluk géstermektedir. (p.78)”

“The objectives and targets are consistent with the Vision 2023” document,

which was realized in coordination with TUBITAK during this period. (p.20)”
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2) “Politika dokiimanlart esas alindiginda, ikinci olarak TUBITAK tarafindan
hazirlanan ve Subat 1993 ’de BTYK tarafindan onaylanan “Tiirkiye Bilim ve
Teknoloji Politikasi:1993-2003 " oénemli goriilmektedir. (p.79)”

“When taken as essential policy documents prepared secondly by TUBITAK and
approved by the BTYK in February 1993 "Turkey Science and Technology
Policy: 1993-2003" is considered very important. (p.79)”

3) “Mart 2007’de TUBITAK tarafindan hazirlanan ve iginde bir ¢ok USI ile
ilgili konunun da bulundugu “2008-2010 Ulusal Inovasyon Strateji” dokiimani
BTYK tarafindan onaylanmistir. (p.81)”

“In March 2007, “2008-2010 National Innovation Strategy” document which
was prepared by TUBITAK and including many issues related to USI was
approved by BTYK.”

4) “TTGV nin ardindan 1995 yilinda TUBITAK- TIDEB in kurulmas ile sanayi
Ar-Ge faaliyetlerine yonelik verilen finansal desteklerin miktari ve ¢esitliligi cok
artmigtir. Bu birimin 2006 yilinda ismi Teknoloji ve Yenilik Programlari

Destekleme Baskanligi (TEYDEB) olarak degistirilmistir. (p.82)”

“With the establishment of TUBITAK-TIDEB in 1995 following the TTGV, the
amount and diversity of financial support provided for industrial R & D
activities increased considerably. In 2006, the name of this unit was changed to

the Presidency of Technology and Innovation Programs Support (TEYDEB).
(p.82)"

5) “Bilimsel ve Teknolojik Projeler I¢in Ar-Ge Destek Programi (TUBITAK) Bu
program ile TUBITAK; teknolojik gelisime girdi teskil edecek yeni bilgilerin
tiretilerek ileri diizey projelerin ortaya ¢ikmasini ve yiiksek teknoloji tabaninin
gelisimini  hedeflemektedir. Bdylece oncelikli alanlarda ulusal altyapiy
gelistirmek ve diinya pazarlarinda rekabet¢i olmak hedeflenmektedir. Bu

programa tiniversiteler ile kamu ve ozel konsorsiyumlar bagvurabilmektedir.

(p.82)”

“R & D Support Program for Scientific and Technological Projects (TUBITAK):
With this program, TUBITAK aims to produce new information that will

constitute an input to technological development and to develop advanced
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projects and to develop a high technology base. Thus, it is aimed to develop
national infrastructure in priority areas and to be competitive in world markets.

Universities and public and private consortia can apply for this program.
(p.82)”

6) “Boylece, TUBITAK kendi biinyesinde ilk ikisini organize ettigi proje
pazarlarint  yayginlastirmak ve ozellikle iiniversiteleri proje pazarlar
diizenlemeye tegvik etmeyi hedeflemektedir. 2008 yuli itibari ile bu programca
desteklenen farkli sektérlere yénelik olarak 18 ayri proje pazart organize

edilmis ve bu pazarlarda ¢ok sayida proje isbirligi yaratilmistir. (p.84)”

“Thus, TUBITAK aims to expand the project markets in which it organizes the
first two and encourage universities to organize project markets. As of 2008, 18
different project markets have been organized for different sectors supported by

this program and many projects have been created in these markets. (p.84)”

7) “Universite- Sanayi Ortak Arastrma Merkezleri Programi (USAMP),
TUBITAK-TIDEB tarafindan fiiniversite ve sanayi arasinda ortak Ar-Ge
faaliyetlerinin yiiriitiilmesi icin gerekli ortamin yaratilmas: amaciyla 1996 ve

2006 yiullart arasinda siirdiiriilmiistiir. (p.86)”

“The University-Industry Joint Research Centers Program (USAMP) was
carried out by TUBITAK-TIDEB between 1996 and 2006 in order to create the
necessary environment for the conduct of joint R & D activities between

university and industry. (p.86)”

8) “USAMP 1n program yiiriitiiciileri acisindan sevindirici ve basarili diger bir
yonii de basvurularin hi¢birine- isbirliginden ¢ok uzaktan egitim programini
hedefleyen bir basvuru hari¢c- TUBITAK tarafindan ret cevabi verilmemesi
olmustur. (p.112)”

“Another pleasing and successful aspect of USAMP for the program executives
was that none of the applications - except an application aimed at the distance

education program rather than cooperation - were rejected by TUBITAK.”
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9) “Aym zamanda, TUBITAK, sagladigi destekler icin yapimas: gerekenler
konusunda kosullar éne siirmeme basiretini tiim program boyunca stirdiirmiis,
bu da Merkez yonetimlerinin kendi kararlarmmi alma ve Merkez gelisimi igin
daha yogun inisiyatif kullanma isteklerine ve Merkezlerin ozgiiveninin

gelisimine destek olmustur. (p.120)”

“At the same time, TUBITAK has continued its prudence not to put forward any
conditions for the support it provides, and this has supported the desire of the
Central administrations to make their own decisions and use more intense
initiatives for the development of the Center and the development of self-
confidence of the Centers. (p.120)”

10) “USAMP i sonlandirilmasinda programin basarisizligi ya da yetersizligi
50z konusu degildir. Tersine sadece programin akibetini bekleyen hazirlik
asamasindaki bircok on girisim diisiiniildiigiinde, USAMP devam etseydi
muhtemelen bugiin 14 civarinda Merkez olacakti. Programin bitirilmesinde
yiiriitiicii kurum olan TUBITAK ya da iiniversite veya sanayi kesimlerinin

ilgisizligi ya da sahiplenmemesi de soz konusu degildir. (p.121)”

“There is no failure or inadequacy of the program in the termination of USAMP.
On the contrary, given the many preliminary initiatives in the preparatory phase
that only awaited the fate of the program, it would probably have been around
14 centers today if the USAMP had continued. There is no indifference or non-
ownership of TUBITAK, the university or the industrial sector, as the executing

institution for the completion of the program. (p.121)”

11) “En genis ¢ercevede Ulusal Inovasyon Sistemi (ULILS) olarak adlandirilan
bir yaklasim ve yapilanma ile iilkeler, yukarida a¢iklanan kavramsal siirecleri
hayata gegirecek karmagik sistemler tasarlamakta ve bu sistemleri uygulamada
gosterdikleri basariyla dogru orantili olarak da ileri iilkeler arasinda

sayilmaktadirlar. (p.18)”

“With an approach and structure called National Innovation System (NIS) in the
broadest framework, countries design complex systems to implement the
conceptual processes described above, and they are counted among the
advanced countries in direct proportion to their success in implementing these

systems. (p.18)”
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12) “Son olarak; tiniversite-sanayi isbirliginin de parcasi oldugu en geniys sistem
olan Ulusal Inovasyon Sistemi icin de ekosistemin onemini vurgulamak yararl
olacaktir. Basarili bir sistem icin gerekli olan unsurlar sosyal ve kiiltiirel
olgulardan ¢ok etkilenirler ve evrimsel ozellikler gosterirler. Yani, degisimlerin
bicimlendirilebilmeleri ¢ok uzun zaman alir. Bu nedenle, devlet desteklerinin
basari igin yeterli bir unsur olarak degil, destekleyici bir unsur olarak goriilmesi
ve buna bagl olarak politika ve uygulamalarin degisen hiikiimetlerce sil bastan

yapilmamasi, uzun soluklu ve siirekli olmasi biiyiik dnem tasimaktadwr. (p.70)”

“Finally; It will be useful to emphasize the importance of ecosystem for the
National Innovation System, which is the largest system which is a part of
university-industry cooperation. The elements necessary for a successful system
are highly influenced by social and cultural phenomena and exhibit evolutionary
characteristics. That is, it takes a long time for changes to take shape. For this
reason, it is of great importance that the state supports are seen as a supportive
factor rather than a sufficient element for success, and that policies and
practices are not carried out by the changing governments and that they are

long-term and continuous. (p.70)”

3.5.5. Content Analysis of TTGV-University-Industry Cooperation/Technology
Transfer Interface (2010) Report

In Figure 16, word tree for 'TUBITAK' and 'innovation' in the TTGV-
University-Industry Cooperation/Technology Transfer Interface (2010) report can be
seen.

Figure 16 - Word Tree for TUBITAK" and 'innovation' in the TTGV- University-
Industry Cooperation/Technology Transfer Interface (2010) Report
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indeki enstit ya da merkezlerde gérevliyse hak > - tarafindan devreye alinan ve 10 yil stiren Universite -
TUBITAK bir hak talep etmemektedir . Sayet bulug sant Universite Sanayi Ortak Aratirma Merkezleri Programi ( USAMP ) kapsaminda
sermayesi , kira yardimi, danigman , kulugkalik gibi hizmetleri ile < STB'nin akigan destekleri var ) Tiim destekler bir
TTA'lann kurulmast ve destekl iile lgili bir prog = TTGV Ar - Ge desteklerinden yararlanmalari iin yardimei
TUBITAK yasasl ile bu hak su sekilde dizenlenmigtir ; yasast ile bu hak su gekilde dizenlenmigtir ; TUBITAK
UNIVERSITES| NANOBIZ - ODTU BILKENT CYBERPARK BILKENT CYBERPARK EBILTEM yasasinda ; * Kurumun taraf oldugu sézlesmelere day k yardtilen projeleri
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The establishment of complex structures such as national innovation systems,
as well as the operation of them, requires effort and attention. In this context, it is
stated that there is an indirect progress in these activities with the efforts of
academicians who have been included in the system since the 1990s (1). Following
this, it was understood that the 10-year university-industry joint research center
program (USAMP), which was conducted by TUBITAK in 1996, gained significant
experience (2). Measures have been taken to protect the knowledge and innovative
products produced within this program in terms of human capital (3). In addition,
TUBITAK also provided support for obtaining patents and patent protection, which
IS an important application for the protection of intellectual capital (4). Another
subject is the establishment and support of Technology Transfer Accelerators (TTA),
which play an important role in the transfer of advanced technologies to the country
(5). The ever-increasing competition has required a non-linear innovation system
since the 1980s and in this context, science, technology and industrial policies have
been shaped (6). In the national innovation system, where university and industry are
the main actors, we understand that many different institutions have been included in
the system in recent years to maximize the value arising from the interaction of these

two actors (7).

1) “1990’larla baslayan TTGV ve TUBITAK sanayi Ar-Ge destekleri
sistemlerinin onemli bir unsuru olan degerlendirme ve izleme faaliyetlerinde yer
alan akademisyenlerle dolayli da olsa USI faaliyetlerinde bir ilerleme oldugu
goriilmiistiir. (p.75)”

“There has been an improvement in USI activities, albeit indirectly, with the
academicians involved in evaluation and monitoring activities, which are an
important element of TTGV and TUBITAK industrial R & D support systems
that started in the 1990s. (p.75)”

2) “Ardindan 1996 yilinda TUBITAK tarafindan devreye alinan ve 10 yil siiren
Universite-Sanayi Ortak Arastirma Merkezleri Programi (USAMP) énemli bir
deneyim olmustur. (p75)”

“Subsequently, the University-Industry Joint Research Centers Program
(USAMP), which was commissioned by TUBITAK in 1996 and lasted for 10

years, was an important experience. (p.75)”
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3) “Sayet bulus sahibi TUBITAK biinyesindeki enstitii ya da merkezlerde
gorevliyse hak sahibi TUBITAK olmakta ve sayet hakkin ekonomik olarak
degerlendirilmesi miimkiin olur ve bir gelir elde edilirse, gelirin en fazla yarisi

fikir tiriin sahibine verilebilmektedir. (p.82)”

“If the inventor is employed in institutes or centers within the body of TUBITAK,
the entitlement is TUBITAK and if the right can be assessed economically and

an income is obtained, at most half of the income can be given to the idea owner.
(p-82)”

4) “Buna ragmen iilkemizde olduk¢a avantajli patent destekleri mevcuttur.
KOSGEB, TUBITAK gibi destek kurumlar patent alma giderlerinin énemli bir
béliimii i¢in destekler sunmaktadirlar. Bunlara ek olarak, arastirmacilara patent
giderleri yaninda patent koruma giderleri gibi desteklerin de saglanmasi
tiniversitelerden sanayiye dogru teknoloji transferi siirecini kolaylastiracak

unsurlar olarak yararl olacaktir. (p.86)”

“However, there are quite advantageous patent supports in our country. Support
institutions such as KOSGEB and TUBITAK provide support for a significant
portion of the patent expenses. In addition to these, providing patent support
expenses as well as patent protection expenses to researchers will be useful as
elements to facilitate the process of transferring technology from universities to
industry. (p.86)”

5) “Diger bir deyisle, TTA’larin kurulmast ve desteklenmesi ile ilgili bir
programin TUBITAK, Sanayi ve Ticaret Bakanhg gibi konuyla yakindan ilgili
ve destek siire¢lerinde uzman bir kurulus¢a desteklenmesi, hem finansman ve
hem de yukarida deginildigi gibi ozendirici ve rehberlik etkisi, benzer yapilarla
etkilesim ve isbirligi gibi unsurlarda c¢ok yararli ve hizli gelismeyi

saglayabilecektir. (p.91)”

“In other words, supporting a program related to the establishment and support
of TTAs by an organization that is closely related and specialized in the support
processes such as TUBITAK, Ministry of Industry and Trade, both financing and
encouraging and guidance effect as mentioned above, interaction and
cooperation with similar structures. will provide a very useful and rapid

development in such elements. (p.91)”
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6) “Temel arastirmalardan baslayip, pazara kadar uzanan deger zincirinde,
1970’lerin sonuna kadar hakim olan ve disiplinler yaklagimlarin agwrlikta
oldugu dogrusal (lineer) inovasyon sistemi, ozellikle 1980 lerden itibaren -
Bilim-Teknoloji ve Sanayi politikalart ile de paralellik gosterecek sekilde-
disiplinler arast hatta disiplinler iistii yaklasimlarin temel alindigi dogrusal

olmayan ya da evrimsel modellere dogru doniismeye baslamistir. (p.11)”

“The linear innovation system, dominated by the end of the 1970s and
dominated by disciplinary approaches, has been based on interdisciplinary and
even transdisciplinary approaches in parallel with Science, Technology and
Industrial policies since 1980s. has begun to evolve into nonlinear or

evolutionary models. (p.11)”

7) “Bu yéndeki ivmelenmeyi giideleyen pek ¢ok faktor vardir. Bu faktorler
arasinda one ¢ikanlar olarak; ge¢misteki lineer inovasyon sistemi yerine artik
gecerli olan evrimsel inovasyon siireglerinin iliskileri bicimlendirici ruhu ve
buna bagh olarak tiniversite arastirmalarinin toplumsal ve ekonomik yarara,
inovasyon stire¢lerine doniismesi yoniinde toplumsal baski, devletin dogrudan
tiniversite arasturmalarina aywdigi kaynaklarda gozlenen azalma, kiiresel

‘

rekabette teknolojik gelismisligin 6nemli bir rol oynamast sayilabilir. *

“Ozetlemek gerekirse, iiniversite ve sanayinin ana aktorler olarak yer aldigi ya
da iiniversite-sanayi etkilesiminden dogan degeri maksimize etmek iizere devlet,
diger fon saglayicilar, danismanlik kuruluslar, hukuksal koruma sistemleri vb.
pek ¢ok aktoriin yer aldigi, degisik form ve ézellikler gosteren kurumsal

mekanizmalar son donemlerde hizla dne ¢ikmakta ve gelismektedir. (p.16-17)”

“There are many factors driving this acceleration. Among these factors; instead
of the previous linear innovation system, the evolutionary innovation processes,
which are now valid, form the relationship-forming spirit, and consequently, the
social pressure to transform university research into social and economic
benefit, innovation processes, the decrease in the resources allocated by the
state directly to university research, and technological development play an

important role in global competition..”

“To summarize, there are government, other fund providers, consultancy
organizations, legal protection systems, etc., where the university and industry
are the main actors or to maximize the value arising from the university-industry
interaction. Institutional mechanisms, in which many actors take place, showing

different forms and features, are rapidly developing. (p.16-17)”
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3.5.6. Content Analysis of TEPAV-Innovation, Cooperation and
Entrepreneurship (2007) Report

In Figure 17, word tree for TUBITAK' and ‘innovation' in the TEPAV-

Innovation, Cooperation and Entrepreneurship (2007) report can be seen.

Figure 17 - Word Tree for TUBITAK' and ‘innovation' in the TEPAV-Innovation,
Cooperation and Entrepreneurship (2007) Report
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Collaboration in entrepreneurship and innovation is another factor examined.
Although some support is provided by institutions such as TUBITAK, which
endeavors to transfer the funding from the state channel to the innovation system,
some reports seem to some areas or sectors have benefited at a very low level (1,3).
In addition to financial support, in some reports, it is stated that the innovations
realized by the companies are implemented without the support of any organization
(2). It can be said from the statements in the reports that 1/4 of the companies that
cooperate with any institution such as TUBITAK in innovation activities (4). The
role of governments in the formation and effective implementation of the innovation
system was re-emphasized and the necessity of governments’ effects in the system

was expressed (5).

1) “Firmalarin tamammna yakimi yenilik ve AR-GE ¢alismalarinda kendi
finansman  kaynaklarint  kullanmaktadir.  Yerel —kuruluslardan ve diger
firmalardan finansman kaynagi elde etme diizeyleri ise olduk¢a diisiiktiir.
KOSGEB, TUBITAK, TTGV, Teknokent ve AB, Diinya Bankast gibi uluslararasi
kuruluslardan yenilik ¢aliymalarmmin finansmanina yonelik kaynak kullaniimasi

ise yok denecek kadar azdr. (p.33)”

“Almost all the companies use their own financial resources in innovation and R
& D studies. The level of obtaining funding from local institutions and other

companies is quite low. The use of resources to finance innovation studies from
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international institutions such as KOSGEB, TUBITAK, TTGV, Teknokent and
the EU and the World Bank is almost non-existent. (p.33)”

2)  “Yapilan  yeniliklerin  biiyiik  bir ¢ogunlugu ise herhangi  bir
kurum/kurulus/firma ile isbirligi olmaksizin yapilmaktadir (Bkz: Sekil 44). 68
venilik¢i firmanmin 5171 (%75) yenilik faaliyetlerini tek basina yiiriitmektedir.
Buna karsin; 17 firma (%25) herhangi bir kurum/kurulus/firma ile -biiyiik
olgiide TUBITAK ile- ishirligi yaparak yenilik faaliyetlerinde bulunmaktadir.

(p.45)”

“Most of the innovations are made without cooperation with any institution /
organization / company (See Figure 44). Of the 68 innovative firms, 51 (75%)
are engaged in innovation activities alone. However; 17 companies (25%) are
engaged in innovation activities in cooperation with any institution /
organization / firm - largely with TUBITAK. (p.45)”

3) “Benzer sekilde; AR-GE ve yenilik gibi konularda firmalara destek saglayan
KOSGEB, TUBITAK, TTGV, Teknokent olanaklari gibi ulusal kuruluslardan
yararlanma diizeyi de oldukc¢a diisiiktiir. (p.47)”

“Similarly; The level of benefiting from national institutions such as KOSGEB,
TUBITAK, TTGV and Teknokent facilities, which provide support to companies

in areas such as R & D and innovation, is also very low. (p.47)”

4) “Buna karsin; 5 firma (%26,3) herhangi bir kurum/kurulus/firma ile -biiyiik
olciide TUBITAK ile- isbirligi yaparak yenilik faaliyetlerinde bulunmaktadir.

(p.60)"

“However; 5 companies (26.3%) cooperate with any institution / organization /

company - largely with TUBITAK - to carry out innovation activities. (p.60) ”

5) “Inovasyon sisteminin etkinliginin ve ulusal yenilik¢i performansin
arttirtlmasinda hiikiimetler de etkin bir rol oynamaktadir. Ciinkii hiikiimetlerin
uygulayacagi bilim ve teknoloji politikalar: teknik ilerlemenin yéniinii ve hizini
belirlemektedir. Bu baglamda, hiikiimetler teknoloji ve inovasyon politikalarin
genel ekonomik politikalart icerisinde degerlendirmeli, bilgi iiretmede ve

yonetmede birlestirici bir rol oynamalidirlar. Yani hiikiimetler inovasyon kiiltiirii
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olusmasini saglamall, teknolojinin yayimasin genisletmeli ve kolaylastirmall,
aglart ve kiimelenmeleri desteklemeli arastirma ve gelistirmeyi hizlandirip
artirmali ve globallesmenin gerektirdigi diger ihtiyaclart saglamalidirlar

(OECD, 1999). (p.12)”

“Governments also play an active role in improving the efficiency of the
innovation system and the national innovative performance. Because science
and technology policies to be implemented by governments determine the
direction and speed of technical progress. In this context, governments should
consider technology and innovation policies within their general economic
policies and play a unifying role in generating and managing information. In
other words, governments should ensure the creation of a culture of innovation,
expand and facilitate the diffusion of technology, support networks and clusters,
accelerate and increase research and development, and provide the other needs
of globalization (OECD, 1999). (p.12)”

3.5.7. Content Analysis of TEPAV-1st Regional Development and Governance
Symposium (2006) Report

In this document TUBITAK is mentioned just only one place. In fact, in this
report summarized as the outputs of the regional development and management
symposium, it is stated that TUBITAK should be considered as an actor because it

has the research and / or data required for the system.

“Yine yerel olan ve olmayan bilgi iiretim birimleri var, bélgesel plani
etkileyebilecek aktorler arasinda, bunlar tabii ki yerel tiniversiteler geliyor basta
ama sadece bundan ibaret degil. Yerel iiniversitelerden ve yiiksek okullardan
baska arastirma kuruluslari var. Bu arastirma kuruluslarinin bagimsiz olant ya
da ozel sektore ait olanina ben heniiz hi¢ rastlamadim belki Istanbul tarafinda
vardwr. Ama bunlar devletin kendi ézel yasasiyla kurulmus arastirma kuruluglar
var TUIK gibi olabilir, TUBITAK olabilir, TUBA mn yok ama IGEME gibi
kuruluslar, bunlar ozel bir alana ozgii arastrmalart yapan kuruluslar. Bu
arastirmalarin saglayacagi verilere dayanmak igin onlart birer aktor olarak
mutlaka diisiinmemiz gerekir. Burada belki itiniversiteyi de bir kamu kurulusu
olarak diisiinebilirsiniz ama bundan sonra bahsedeceklerim ézel sektor ya da
girisimciler diyebilecegimiz grup ile sivil toplumun kendisiyle ilgili aktérler

olacak. (p341)”

“Again, there are local and non-local information production units, among the
actors that can influence the regional plan, these are of course local

universities, but not only that. There are other research institutions from local
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universities and colleges. | have not yet come across any independent or private
sector of these research organizations. Maybe there are some on the Istanbul
side. But these are research institutions established by the state's own private
law may be like TUIK, TUBITAK may be, but TUBA does not. Organizations
such as IGEME, those that conduct research specific to a field. In order to rely
on the data provided by these researches, we must consider them as actors.
Here, you may think of the university as a public institution, but I will talk about
the private sector or entrepreneurs and the actors related to the civil society
itself. (p341)”

3.5.8. Content Analysis of TEPAV-2nd Regional Development and Governance
Symposium (2007) Report

In Figure 18, word tree for TUBITAK' and 'innovation' in the TEPAV-2nd

Regional Development and Governance Symposium (2007) report can be seen.

Figure 18 - Word Tree for TUBITAK' and ‘innovation' in the TEPAV 2nd Regional
Development and Governance Symposium (2007) Report
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> tilbitak { qibi farkli kurumlardan toplanmigtir . Bu kurumlardan toplanan

TUIK, DPT, Tiirkiye Patent Enstitdsti, TTGV ve var . Kalkinma ajanslart bu tir konulara girmemeli ,

In this report, which conveys the results of the second study organized as a
continuation of the previous symposium, it is stated that TUBITAK provided
financial support (1). In addition, financial support of TUBITAK is emphasized in R
& D and technology projects (2). It is understood that institutions such as TUBITAK
are also used to meet the data requirement which is a useful requirement in the

maintenance of innovation systems (3).

1) “2. Bolgesel Kalkinma ve Yonetisim Sempozyumu, TEPAV, Ege Universitesi,
Ege Bolgesi Sanayi Odas1 is birliginde kalkinma ajanslarinin  gelecek
vizyonlarina stk tutmak ve Tiirkiye'deki bolgesel kalkinma tartismalarina katk
saglamak amaciyla, 25-26 Ekim 2007 tarihlerinde Izmir'de gerceklestirildi.
TUBITAK, Bilimsel Toplanti Destekleme Programi aracihigiyla sempozyumun

gergeklestirilmesi i¢in kismi mali destek sagladi. (6nséz)”

“Second Regional Development and Governance Symposium TEPAV, Ege
University, Aegean Region Chamber of Industry in cooperation, to shed light on

the development agencies vision of the future and to contribute to regional

82



development debate in Turkey, was held in lzmir on 25-26 October 2007.
TUBITAK provided partial financial support for the realization of the
symposium through the Scientific Meeting Support Program. (preface) ”

2) “Sanayinin verim, kapasite, ARGE, yiiksek katma degerli iiriine gegis
projelerine mali hibe destegi”. Bunu yapan Tiirkive'de TUBITAK var. (p.321)”

“Financial grants support to industry's efficiency, capacity, R & D, transition to
high value-added products. Who's does this is TUBITAK in Turkey. (p.321)”

3) “Bolgedeki yerlesimlerin rekabet giiciinde onemli olan faktorleri ortaya
¢tkarmak ve politika aglarimin roliinii tamimlamak iizere 3 asamall bir ¢alisma
tasarlanmistir. Arastrmamn ilk asamasinda Izmir Bélgesindeki yerlesimlere
iliskin rekabet gostergeleri T UIK, DPT, T iirkiye Patent Enstitiisti, TTGV ve
TUBITAK gibi farkli kurumlardan toplanmistir. Bu kurumlardan toplanan
veriler yerlesimlerin S0Syo-ekonomik doniisiimii ve rekabet giicii diizeylerinin

ortaya ¢ikarimasi i¢in kullanilmistir. (p.428)”

“A 3-stage study was designed to identify the factors that are important to the
competitiveness of the settlements in the region and to define the role of policy
networks. In the first phase of the research, Izmir indicators for placements in
the Regional competition has been collected from different institutions such as
TSI, SPO, Turkey Patent Institute TTGV and TUBITAK. The data collected from
these institutions were used to reveal the socio-economic transformation and

competitiveness levels of the settlements. (p.428)”

3.5.9. Content Analysis of TEPAV-7th Regional Development and Governance
Symposium (2012) Report

In this document TUBITAK is mentioned just only one place. Although
institutions such as TTGV and TEPAV carry out studies that are closely related to
technology and economic development, they rarely mention important actors such as
TUBITAK in their reports. In this study, the role of TUBITAK is limited in the form

of financial support.
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“Bu baglamda TEPAV her yil diizenledigi Bolgesel Kalkinma ve Yonetisim
Sempozyumu’'nun  yedincisini Ankara Universitesi Kalkinma Calismalar
Uygulama ve Arastirma Merkezi-AKCAM 'in katkilariyla ve “Kirsal Kalkinma
ve Yonetisim” temasi ile 13-14 Aralik 2012 tarihlerinde diizenledi. Konunun
kuramsal, uygulamaya ve politika gelistirmeye yoénelik boyutlar: ulusal ve
uluslararasi konusmacilar, tartismacilar ve dinleyicilerin aktif katilimi ile
tartismaya acildi. TUBITAK Bilim Insani Destekleme Daire Baskanligi'nin
destegi ile yayia hazirlanan elinizdeki kitap, sempozyumda sunulan bildiriler,

konusma metinleri ve tartisma béliimlerinden olusmaktadir. (6nséz)”

“In this context, TEPAV organized the seventh Regional Development and
Governance Symposium organized annually on 13-14 December 2012 with the
contributions of Ankara University Development Studies Application and
Research Center-AKCAM and the theme of Rural Development and
Governance. The theoretical, practical and policy-oriented dimensions of the
issue were opened to discussion with the active participation of national and
international speakers, debators and listeners. The book, which is prepared with
the support of TUBITAK Department of Supporting Scientists, consists of the
proceedings presented in the symposium, speech texts and discussion sections.
(preface) ”

3.5.10. Content Analysis of DPT-Science and Technology Special Commission
Report (2000) Report

In Figure 19, word tree for TUBITAK' and ‘innovation' in the DPT-Science
and Technology Special Commission (2000) report can be seen.
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Figure 19 - Word tree for TUBITAK' and 'innovation' in the DPT-Science and
Technology Special Commission (2000) Report
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"~ taraféndan kurumsal olarak desteklenen BilimTeknoloji -

iz Tel
YRD . DOG . DR . ADNAN ATICI GURLEK BILGEHAN

Technology, innovation efforts and efforts to establish a national innovation
system in the 1990s gained momentum since the 2000s. In fact, this report, dealt with
by a special commission of the DPT in 2000, focused mainly on both the national
innovation system and TUBITAK. One of the main subjects highlighted in this
program is that there is a need for a national system in the implementation of
technological and economic development and that TUBITAK is tasked with
preparing it (1). In this respect, it was requested that the necessary research centers
be established as soon as possible, representatives of related institutions to be
included in this network and necessary financial support will be provided (2). On the
other hand, it is emphasized that the demand for technology for a better life is
gradually increasing, and the importance of policy formation by highlighting the
economic and social consequences of technology is emphasized and the importance
of establishing the necessary mechanisms is underlined (3). As a result of these
developments, it is learned that TUBITAK's university-industry joint research
centers support program has been put into effect (4). It is also understood that the

communication required to establish and maintain the national innovation system in
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these years has not been provided properly (5). The need for a national innovation
system is emphasized the importance of making the relevant innovation activities
within the country and becoming competent in order to achieve lasting technology
performance (6). Furthermore, it was emphasized that the establishment of a national
innovation system is not only a technical issue, but more efforts should be made to
operate the system and the complexity of the system and the system should be
planned as a wholistic nature (6). It was emphasized that BTYK should be used as an
effective body for the establishment and operation of this system (6). Here, it is
emphasized that the national innovation system should focus more on outputs than
institutional mechanisms and the information produced from this system should be
shaped to produce economic and social benefits (7). The importance of financial
support, which has been emphasized in many studies and mostly provided through
TUBITAK, has been emphasized again and the necessity of sustainability of this has

been expressed (8).

1) “Siirdiiriilebilir temiz enerji kaynaklarindan yararlanmaya ve temiz enerji
tiretimine yonelik teknolojiler yeni bir AR-GE ve inovasyon, dolayisiyla da yeni
bir iddia alanidir. Tiirkiye 'nin bu yeni alana girme sanst vardir ve VIII. Bes
Yillik Plan Dénemi bu sanst kullanabilmek icin belki de son bir firsat donemidir.
Bu konuda TUBITAK ulusal bir program tasarlaywp yiiriirlige koymakla
gorevlendirilmelidir. (p.45)”

“Technologies for exploiting sustainable clean energy sources and producing
clean energy are a new area of R & D and innovation, and therefore a new area
of claim. Turkey has the chance to enter this new field and VIII. The Five-Year
Plan Period is perhaps the last opportunity to exploit this chance. TUBITAK

should be charged with designing and implementing a national program.
(p.45)”

2) “TUBITAK Marmara Arastirma Merkezi biinyesinde kurulmast onerilen bu
Merkez bir an once kurulmali, bagimsiz bir yapiya sahip olmali, kamu ve sanayi

sektoriiniin yani sira sivil toplum érgiitleri, meslek orgiitleri ve yerel yonetimler

de bu yapida temsil edilmelidir. Ayrica, ‘mevcut tesislerin, yasa ve/veya

yonetmeliklerle getirilen ve sonugta, firmalar icin daha bliyiik mali yik ve
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sinirlamalara yol agan yeni ¢evre sartlarina uyumunun saglanabilmesi

Igingerekli yardim fonlarmn tesisine de bir an énce baglanimalidir. (p.46)”

“Proposed to be established within the TUBITAK Marmara Research Center,
this Center should be established as soon as possible, should have an
independent structure, as well as public and industrial sector, non-governmental
organizations, professional organizations and local governments should be
represented in this structure. In addition, the establishment of the necessary
funds should be started as soon as possible to ensure that the existing facilities
comply with the new environmental conditions introduced by laws and / or
regulations which ultimately lead to greater financial burdens and restrictions
for firms. (p.46)”

3) “Toplumun teknoloji talebi ‘daha iyi bir hayat’ arzusuna dayanir. Politika
tasarumcilary icin bu tespit, teknolojiyi ele alista temel hareket noktalarindan
biri olmalidir. Ama, toplum katmanlarimin, teknoloji ile ilgili diizenlemelerin
gercekten kendi taleplerinin de bir karsiligi oldugunun farkina varabilmeleri,
buna inanabilmeleri ve daha sonra da bu diizenlemelere sahip ¢ikarak destek
saglamalari, ‘teknolojinin ekonomik ve toplumsal sonuglarini degerlendirme’ ve
‘politika olusturma’ siire¢lerine katilmalariyla miimkiindiir. Onun igindir Ki, bu
katilimi saglayacak mekanizmalar kurulmal; TUBITAK-TTGV destegindeki
Bilim-Teknoloji-Sanayi Tartismalart Platformu gibi mevcut ama miitevazi
ornekler gelistirilmeli ve AB’de ornekleri goriilen ‘Yurttas Forumlart’

Tiirkiye 'de de diizenlenmelidir. (p.47)”

“Society's demand for technology is based on the desire for a "better life". For
policy designers, this determination should be one of the main starting points in
the handling of technology. However, it is possible for the layers of society to
realize that technology-related regulations are indeed a response to their own
demands, to believe in this and then to support these regulations and to support
them by participating in “evaluating the economic and social consequences of
technology” and “policy-making”. Its for that this contribution should be
established mechanisms which will ensure TUBITAK-TTGV available as
Science-Technology-Industry Discussion Platform in support, but modest
examples should be developed and the EU examples shown "Citizens Forum™ to
be held in Turkey. (p.47)”
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4) “BTYK’min buradaki ongoriilerle ilgili kararlarimin hayata gegirilmesi
yoniinde adimlar atilmis;, ornegin, ‘Teknoloji Gelistirme Bdlgeleri Yasa
Tasarisi”  hazirlanmig;  AR-GE’ye Devlet Yardimi Karari  kapsaminda,
tiniversitelerle ozel sektor sanayi kuruluslarinin ortak arastirmalarini é6zendirici
diizenlemelere gidilmis; ayni amacla TUBITAK tarafindan bir program
(Universite-Sanayi Ortak Arastirma Merkezleri Destek Programi) yiiriirlige

konmustur. (p.55)”

“Steps have been taken to implement the decisions of BTYK regarding the
projections here; for example, “Technology Development Zones Draft Law”
was prepared; Within the scope of the State Aid Decision for R & D,
arrangements have been made to encourage the joint research of universities
and private sector industrial organizations; for the same purpose, a program
(University-Industry Joint Research Centers Support Program) has been
implemented by TUBITAK. (p.55)”

5) “DPT ve TUBITAK arasinda yeterli bir diyalog ortamimin yaratilamamis

o/masi; BTYK 'min da, genellikle, ‘Bilim ve teknoloji alanindaki arastirma ve
gelistirme politikalarinin ekonomik kalkinma, sosyal gelisme ve milli
glivenlik hedefleri dogrultusunda tespit edilmesi ve koordinasyonun

saglanmasmdan’ sorumlu ve bu konuda karar almaya yetkili bir organ olarak
goriilmemesi ya da BTYK nin kurulusuna iliskin 77 sayili KHK 'nin devlet

sistemimizde ‘yetki ihlaline neden olan bir diizenleme olarak goriilmesi. (p.65)”

“Lack of adequate dialogue between the DPT and TUBITAK, and BTYK is
generally not seen as a responsible and responsible body for determining and
coordinating research and development policies in the field of science and
technology in line with the objectives of economic development, social
development and national security, or the Decree No. 77 on the establishment of
BTYK seen as a regulation that causes a violation of authority in our state

system. (p.65)”

6) “Asla unutulmamalidir Ki, kalict bir teknoloji performanst kazanilmasinda,
ithal teknoloji, hi¢hir bigimde, iilkenin kendisinin, saglam bir bilim temeli ile
belirli bir inovasyon kapasitesine sahip bulunmasinin yerini tutamaz.

Ulkenin kendisinin, saglam bir bilim temeli ile belirli bir inovasyon kapasitesine
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sahip olmast ise Ulusal Inovasyon Sistemini kurmasina baghdr Ulusal
Inovasyon Sisteminin kurulmas: yalnizca teknik bir mesele degildir. Sistemin
kurulabilmesi i¢in alinmasi gereken onlemler, ongoriilen yasal ve kurumsal
diizenlemeler, basta bilim, teknoloji, sanayi, egitim, ekonomi, istihdam ve para
politikalart olmak iizere pek ¢ok politika alanini yakindan ilgilendirmektedir. ...
Basart buradaki sistemik biitiinliigii yakalayabilmektedir. Bu sistemik biitiinliigii
saglamak agisindan, Ulusal Inovasyon Sisteminin kurulmasinda Bilim ve
Teknoloji Yiiksek Kurulundan (BTYK) etkin bir organ olarak yararlanmak
miimkiindiir. (p.7)”

“It should never be forgotten that in achieving lasting technology performance,
imported technology can in no way replace the country's own capacity for
innovation with a solid scientific foundation. .... The fact that the country itself
has a certain innovation capacity with a solid scientific foundation depends on
the establishment of the National Innovation System. The establishment of the
National Innovation System is not only a technical matter. The measures to be
taken in order to establish the system, legal and institutional arrangements
envisaged, are closely related to many policy areas, especially science,
technology, industry, education, economy, employment and monetary policies.
... Success can achieve systemic integrity here. In order to ensure this systemic
integrity, it is possible to utilize the High Council of Science and Technology
(BTYK) as an effective body in the establishment of the National Innovation

System. (p.7)”

7) “Ulusal inovasyon sistemi bilim ve teknoloji iiretmeye yonelik kurumsal
mekanizmalarin dtesinde, bilimsel ve teknolojik bulgulara ekonomik ve
toplumsal faydaya déniistiirebilmenin kurumsal mekanizmalar: da igerir ve
onemi de buradan gelir. Zira, bilimsel ve teknolojik bulgular: ekonomik ve
toplumsal faydaya doniistiirme yetenegine sahip bulunmayan herhangi bir tilke,
sektor ya da isletmenin geleneksel korumaciligin kalktigi, uluslararas: rekabete

agik bir diinyada varligim stirdiirmesi miimkiin degildir. (p.9)”

“Beyond the institutional mechanisms to produce science and technology, the
national innovation system includes, and comes from, the institutional
mechanisms of transforming scientific and technological findings into economic
and social benefit. Because, any country, sector or enterprise that does not have
the ability to turn scientific and technological findings into economic and social
benefit cannot survive in a world open to international competition where

traditional protectionism is abolished. (p.9)”
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8) “dsil onemli olan nokta, Ulusal /novasyon Sistemimizin olmazsa olmaz
kosulu olan AR-GE.ye devlet yard:m: uygulamasinda siirekliligi -6demelerde
kesintisizligi- saglayacak bir fon tesisidir. (p.25)”

“The most important point is a fund facility that will provide continuity and
uninterrupted payments to the R & D, which is indispensable to our National
Innovation System. (p.25)”
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CHAPTER FOUR
DISCUSSION AND CONCLUSION

The insistence of international organizations such as OECD on the importance
of innovation in economic development, as well as technological innovations in the
last 30 years, has made it possible for some companies to reach billions of dollar
revenues worldwide, this sometimes force or sometimes motivate governments of
developing countries to establish and operate a national innovation system. In this
study, Turkey's national innovation system which is TUBITAK situated as an
important state institution, its role within the system and its effectiveness in this area
has been investigated in a qualitative framework of an analysis based on the
documents about NIS published since 2000. Initially, descriptive statistics related to
the key words in the documents were included and then content analysis was

conducted through the context of the research.

In some of the documents reviewed, TUBITAK is almost non-existent, while
in others it has been placed a standardized role as a ‘financial support’ organization.
In some documents, it is seen that the importance of national innovation system and
the role of TUBITAK, which is a valuable institution in this system, are reported
well. TUBITAK's involved as a secretariat for BTYK, the main actor in Turkey's
national innovation system, although there is a lot of responsibility for operating the
system properly, documents generally mentioned administrative role of TUBITAK,

such as cooperation for financial support.

While the issues mentioned most prominently for financial support which was
provided by TUBITAK, it is understood that TUBITAK provide support for regional
innovation centers in Turkey, through some programs. Thus, although understood
that TUBITAK have valuable and important position for Turkey's national
innovation system, further studies are needed to examine how the institution is
perceived for different regional innovation centers. Also, it seems to be the role of
TUBITAK to ensure synchronization of the organs within the system because of

output of the information production that leads to innovation as a result of activities
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arising from the interaction of the organs within the national innovation system. In
addition, TUBITAK stands out in information management such as providing or
protecting the necessary data for the system. Indeed, one of the most problematic

issues in innovation activities is the evaluation and measurement of outputs.

If the information obtained from R & D activities in innovation systems is
transformed into a market product that will gain competitive advantage, the intention
of participation by other companies may be high. In other words, there is a need to
raise awareness about technological innovation within the system. It is assumed that
TUBITAK can only provide this with its competent structure as a trusted state
institution. Another subject is the support of TUBITAK to train the human resources
necessary for the innovation system. Not only financial support is enough for the
training of the necessary human resources, but also TUBITAK stands out as an actor
that can evaluate and decide the system as a whole. However, it is understood that
there is a need for qualitative approaches rather than quantity in terms of both raising

human resources and measuring the outputs of the innovation system.

Since the establishment and operation of national innovation systems requires
an evolutionary and organic approach rather than a mechanical approach, long-term
projects and policies are needed. Meanwhile some of the outputs obtained over time
will be abstract and others will be concrete, it is understood that different approaches
are needed in their evaluation. At this point, it is understood that in some reports,

more prominent evaluation approaches are expected from TUBITAK.

For the last 30 years, TUBITAK, together with BTYK, has made significant
progress and made many steps for the national innovation system. However, the
activities carried out are never enough in the face of dizzying technological
advances. Therefore, it is considered that there is no national innovation system that
can be defined as fully competent in the world. However, it may still need to
endeavor to make innovation permanent by tackling issues such as the slowing effect
of the bureaucracy, which is one of the main problems facing public institutions. This
subject comes to the forefront in order to ensure the dynamism among the institutions
necessary for the establishment and proper functioning of the national innovation
system. In the documents reviewed, it is understood that TUBITAK is active in this

field and encourages universities to prepare projects for markets. As a matter of fact,
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it can be said that TUBITAK took roles within the framework of university-industry
cooperation and acted to prepare the necessary environment for R & D activities. For
example, in the projects prepared by USAMP or referred to as intermediary
institutions within this framework, unless there is an important problem, it did not
interfere and played a facilitating role. This may have encouraged institutions within
the system to act more freely. The role of TUBITAK here stands out not only to
leave the system completely uncontrolled, but also to free it in an ecosystem

freedom.

University-industry cooperation, which is one of the most important elements
for the sustainability of national innovation systems, has been achieved by
TUBITAK, especially through programs such as USAMP. It is understood that
TUBITAK provides the necessary support for the patents to be provided to the
products arising from these collaborations. The ongoing competition in the
production and introduction of advanced technology products will encourage the

relevant institutions and TUBITAK to stay thriving in the innovation system.

Although it has been stated in many documents that TUBITAK assists in the
financial support necessary for innovation activities, some reports emphasize the lack
of this condition. This situation is thought to belong to a regional or a specific period.
In these reports, it was stated that some of these supports were deprived and the
necessary role of the state in supporting the innovation system was emphasized

again.

Another topic that stands out in the reports is the need to establish and operate
the knowledge infrastructure required for the national innovation system and to
provide the data arising from this system as feedback when necessary. It is believed
that TUBITAK can provide its long-standing experience of storing and managing
information on R & D and technology activities in a way to support the national

innovation system.

It is noteworthy that TUBITAK has been mentioned limited in some of the
documents examined on the role of TUBITAK for the national innovation system.
For example, the rare occurrence of TUBITAK in regional development symposia

organized by TEPAV in a series can be given as an example. Likewise, the fact that
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both the subject of innovation and TUBITAK are almost not included in TUSIAD

opinion journals can be given as a second example.

As a result, the role of TUBITAK in supporting, regulating and in some
respects evaluating the national innovation system comes to the forefront. However,
it is interesting to note that TUBITAK is not adequately included in the documents
examined in the scope of the research, and that some of them do not appear at all.
Perhaps the coordination of TUBITAK representatives has not been made or such
coordination is not needed in the preparation of these reports. More data is needed to
determine if this is the case or if it is caused by any deficiencies.

Although in the scope of this research, the documents published related with
Turkey's national innovation system taken to investigation, to analyze the system
with a holistic approach, there is a need for more primary data. For example, the
authorities of the relevant bodies in the system can be interviewed. Therefore, it may
be a limitation that this study was conducted with the available data. In the future
studies, as well as Turkey's national innovation system, the differences or similarities
with regional innovation systems in adjacent areas or cultures can be examined. It is
wished that the results of the research will be benefited by relevant institutions and

researchers working in this field.
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