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ABSTRACT

THE ROLE OF FACULTY OWNED BUSINESSES IN ENTREPRENEURIAL
UNIVERSITIES

Yiiksel, Peyman
M.B.A., Department of Business Administration
Supervisor: Assoc. Prof. Dr. Adil Oran

April 2015, 128 pages

This thesis explains how universities have evolved towards entrepreneurial
universities, the role of these universities in country’s development and how these
universities have achieved knowledge commercialization, the major objective of
third generation universities. Among many alternatives, faculty-owned businesses,
called academic spin-offs, are the most direct but controversial way, in terms of their
academic duties, used to achieve this objective. In addition to academic spin-offs,
technology transfer offices, and science and technology parks used for the
knowledge commercialization process, are discussed. The studies in the literature
suggest that as the universities have moved from science-based to entrepreneurial
universities, they have changed their goals and policies. As an example from the
Turkish universities, the development and the current state of academic spin-offs at
the Middle East Technical University (METU) are presented. Since METU is ranked
the highest among Turkish universities in terms of Entrepreneurial University Index
prepared by the Turkish Ministry of Science, Industry and Technology, the place of
academic spin-offs at METU will help us to understand the state of academic spin

offs operating in Turkish universities.

Keywords: Entrepreneurial Education, Entrepreneurial University, Academic Spin-

Offs, Knowledge Commercialization, Technology Transfer.



0z

OGRETIM UYESI SIRKETLERININ GIRISIMCI UNIVERSITELERDEKI ROLU

Yiiksel, Peyman
Yiiksek Lisans, Isletme Boliimii
Tez Yoneticisi: Dog. Dr. Adil Oran

Nisan 2015, 128 sayfa

Bu tez, iiniversitelerin Girisimci Universite modeline dogru zaman igindeki
gelisimini, bu iiniversitelerin rollerini ve ii¢lincli nesil iiniversitelerin temel amaci
olan bilginin ticarilestirilmesi islevini nasil ger¢eklestirdiklerini agiklamaktadir. Pek
cok alternatif arasindan, akademisyen firmalari, goérevleri agisindan tartismali
olmakla birlikte, bu amaci gergeklestirmek i¢in en dogrudan dogruya olan yoldur.
Akademisyen sirketlerinin yani sira, bilginin ticarilesmesi siirecinde teknoloji
transfer ofisleri ve teknoparklarin kullanimai tartigildi. Literatiir caligmalar1 gosteriyor
ki bilim temelli tiniversiteler girisimci tiniversiteye dogru hareket ediyorlar, amag ve
politikalarin1 degistiriyorlar. Tiirk tniversitelerinden bir 6rnek olarak Orta Dogu
Teknik Universitesi'nde bulunan akademisyen sirketlerinin mevcut durumlar ve
gelisimleri gosterildi. ODTU, Tiirk iiniversiteleri arasinda Bilim, Sanayi ve
Teknoloji Bakanligi’nca yapilan Ol¢iimlemede en {ist sirada yer aldigi igin,
ODTU’de bulunan akademisyen sirketlerinin durumu, onlarin Tiirk iiniversitelerinde

yerini bize gostermede faydali olacaktir.

Anahtar Kelimler: Girisimci Egitim, Girisimci Universite, Akademisyen Sirketleri,

Bilginin Ticarilesmesi, Teknoloji Transferi.
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CHAPTER 1

INTRODUCTION

Higher Education Institutions (HEIs) have evolved significantly over time and at an
accelerating rate in the last decades. They moved from science-based university to
“Entreprencurial Universities” as called by Etzkowitz (1983). From the perspective
of Fayolle&Redford, the expectations of internal (alumni, professors and university
staff) and external (industry, government and region/local community) stakeholders
of new generation of universities and the changing environmental conditions have
led to significant transformations in higher education over time, probably at a pace
that has been quickening over the last decades. “Entrepreneurial” or “Third
Generation” university model began to be used to identify institutions trying to adapt
to the new environmental conditions and expectations of society by trying to
develop new tools that the dominant traditional institutions did not have. To meet
these expectations, the world of academics and industrial research need to move
towards each other and become more intertwined. Significant academic research has
been conducted into this important transformation in the HEIs’ and their
(universities and colleges of HEIs) potential role in shaping economic enterprise and
development, as stated by Johnston, Hamilton, and Zhang (2008).

The first generation universities were “Teaching Universities”. These were first
encountered in the 12" century in Bologna and Paris. Their main objective was the
collection, preservation and dissemination of existing knowledge. The second
generation universities emerged in the 19th century. They can be called “Research
Universities”, in addition to the dissemination of knowledge through teaching; the
creation of new knowledge through research was their main objective. Recently, the
world has been experiencing the emergence of a new type of university, the third
generation universities, called “Entrepreneurial Universities”. The creation of
economic value from knowledge production has become the objective of these
1



universities. It is believed that the creation of economic value can be much more
effective when the universities collaborate with the private and public institutions at
all stages of the research process. After the Bologna Declaration in Europe in 1999,
as stated by Wong (2007), the policy makers were forced to move towards a
knowledge-based strategy for the country’s growth in all dimensions which were
high-tech spin-offs, industry based research, technology commercialization,
capturing foreign talent, and endorsing entrepreneurial mindsets. The standards and
quality of European higher education was revised to adapt according to changing
needs, society's demands and advances in scientific knowledge to better respond to

the expectations of the business world.

As a result of this transformation, universities started to play an increasingly
important role in the country’s innovation system. The collaboration with
technology-driven enterprises and changing strategies, structures and practices in
universities, they maintained to create their entrepreneurial mindset for students and
faculty members (Fayolle & Redford, 2014). A new type of relationship began to
operate progressively within a Triple-Helix nexus which involves universities,
private companies from the industry and government institutions (H. Etzkowitz,
2000, 2003; Leydesdorff & Meyer, 2006). This was the response of the universities
to the globalization of the knowledge economy in the countries which are growing
innovation-driven. In innovation-driven economies, entrepreneurial framework
conditions become more important. The transformation started in all dimensions to
produce innovative products and services with the most advanced methods in order
to provide competitive advantage for the country with entrepreneurial activities. All
actors in Triple Helix (university- industry-government) developed new policies and
tried to get benefit from this transformation. Universities, with the new
entrepreneurial role assigned them, tried to find financial support for their research
by creating new knowledge-based companies and selling technology to the existing
firms (H. Etzkowitz, 1983, 2001). Firms desired to get more benefits from research
carried out by universities through licensing of patents, commercialization of
knowledge or valorization. In addition to these, governments which wanted to grow

according to the rules of innovation-driven economy started to develop new policies



to support the industry-university collaboration. In this context, academicians started
to found their own companies by transferring their research results to the market

place. This is the creation of academic spin-offs (ASOs).

Although it seems there are several benefits resulting from this formation for
industry and university, there have also been opposing ideas. Academicians had
some difficulties as founders of ASOs or working in different types of knowledge
commercialization activities. They searched funds for Research& Development
(R&D) projects while accomplishing their academic responsibilities at the same
time. They are accused being overly engaged in practical matters of society
(Krimsky, 2003), losing focus on scientific studies and being reluctant to contribute
their academic involvement (H. Etzkowitz, 1983, 2013). In the academic world, the
discussions about knowledge commercialization, the developments and the roles

assigned to entrepreneurial universities, pros and cons of ASOs have begun.

The main purpose of this thesis is to present the roles of Entrepreneurial University
in education system and the situations of ASOs in this new structure. The evolution
of universities from education to knowledge commercialization is discussed. The
process of knowledge commercialization with technology transfer offices and ASOs
with their pros and cons are presented. As an example of Entrepreneurial University
in Turkey, the implementation in the Middle East Technical University (METU) is
summarized. According to the Entrepreneurial University Index, METU has the
highest rank among universities in Turkey. The number of ASOs is one of the
measured criteria in this index calculated by the Turkish Ministry of Science,
Industry and Technology (MSIT). Describing the current situation of ASOs at
METU Technopolis (METUTECH) may be used by the scholars, practitioners, and
policy makers and hopefully create a comparison point for further studies on the

subject.

In Chapter I, the purpose of the study is clarified as an introduction to the thesis. In
Chapter 11, a review of the relevant literature about the evaluation of Entrepreneurial
University concept and the roles assigned to it and the situations of ASOs at an

entrepreneurial university with the implementations, based especially on
3



METUTECH, are provided. In Chapter Ill, the data are collected from the ASOs in
METUTECH. The assessment of ASOs in METUTECH is described with collected
data provided by METUTECH Management. The data analyzed according to
specifications of academic-spin offs which are number of companies, dates of
establishment, departments, revenue streams, title of academicians, and the
university they are working in. In Chapter 1V, the conclusions drawn from this study

are presented. Some suggestions for future studies are offered to policy makers.



CHAPTER 2

THIRD GENERATION UNIVERSITIES - ENTREPRENEURIAL
UNIVERSITY

There is a remarkable development occurred within many universities over the past
decades. There is an increase in policies and practices aimed at promoting ‘third
mission’ or ‘third stream’ activities, i.e. activities directed towards ‘knowledge
transfer’, providing links with industry and commercializing university research and
teaching (Shore & McLauchlan, 2012). This is the transition term from research-
based universities into Third Generation-Entrepreneurial Universities which have
many dimensions and interactions affected by industry and government in Triple
Helix nexus. There are four processes related to major changes in the production,
exchange and use of knowledge which the Triple Helix model has identified as
follows: 1) Internal transformation in each of the helices, 2) The influence of one
institutional sphere upon another in bringing about transformation, 3) The creation
of a new linkages, network and organization among the three helices and 4) The
recursive effect of these inter-institutional networks representing academia, industry
and government both on their originating spheres and the larger society (H.
Etzkowitz, Webster, Gebhardt, & Terra, 2000). These are the constituents that we
want to emphasize in our study among the internal and external factors which are
important for the development and implementation of new type of universities.
Before examining these interactions between university, industry and government, it

would be useful to comprehend the changes in universities over time.

2.1 Emergence of the Third Generation Universities

About 2000 years ago, Aristotle was discussing what exactly the purpose of
education of his age was: to create educated people, to educate in virtue, or to satisfy

material needs of society which can be summarized as learning, virtue and utility.

5



The changing priorities between these three purposes of society or majority of them
according to the dominance of economic, social and cultural groups shaped the

university education system since then (Riiegg, 2003).

The evolution of universities over time can be classified into a generational structure
as Wissema (2009) conducted as shown in Table 1. 1% Generation Universities
(Medieval Universities) were almost pure teaching institutions, what was expected
from them was to collect the existing knowledge and disseminate it to their students.
After developing primarily outside of the university system, the scientific method
began to be adapted by some universities and they became the initial implementers
of the 2" Generation Universities also known as Research Universities. In addition
to their mission of teaching, these institutions added a second mission of conducting
research. As a result, they became not only collectors and disseminators of
knowledge but also creators of new knowledge. Over time conditions changed again
and expectations from universities contributing more directly to economic
developments arose. These are the 3rd Generation Universities (Entrepreneurial
Universities) which is still in process, started to be more interested in creating
economic value from their knowledge production. Three generations of universities

are as shown in Table 1;

1- The first generation can be identified with the objective of education only.
They are defined as Medieval Universities-Bologna University being the oldest and
still present (1088).

2- The second generation can be identified with two objectives: Education +
Research-Humboldt Type University.

3- The third generation can be identified as know-how exploitation in addition

to education and research objectives which are still in process.



Table 1: Characteristics of the three generations of universities, Wissema (2009)

1st Generation | 2nd Generation 3rd Generation
Objective Education Education + Education + research +
research know-how exploitations
Role Defending the Discovering Creating value
truth nature
Method Scholastic Modern Science, Modern science,
monodisciplinary interdisciplinary
Creating Professionals Professionals Professionals + scientists +
+scientists entrepreneurs
Orientation Universal National Global
Language Latin National English
languages
Organization Nations, Faculties University institutes
faculties,
colleges
Management Chancellor Part-time Professional management
academicians

2.1.1 First Generation — Education

The Medieval Universities were the first generation of universities which can be
determined as the pioneer of todays’ universities that are evolved from Catholic and
Protestant church schools as stated by Wissema (2009). University of Bologna
(founded in 1088 but received its charter in 1158) in Italy and University of Oxford
(1096) in United Kingdom are founded during this term, at the end of the 11"
century as well as University of Paris (~ 1200) in France. Their aim was collecting,
preserving and passing the knowledge to their students. It could be said that the
universities were strong organizations that were both supported by government and
Church in medieval age. They had a lot of privileges and were very similar with the
monasteries due to applying their own law and jurisdiction. Teachers were
academically free and could use their mind independently although there were
occasional conflicts with the Church. Nevertheless, the main purpose of medieval
universities was not generation of new knowledge. Wissema (2009) indicates that, it
was “protection of the wisdom of past and teaching of obedience to the doctrines of

the church”. Although they had a significant power on State and Church by
7




educating the princes as candidates in a disciplinary manner, they could not invent
something new for science. The progress in academic revolution took almost eight
centuries after the first appearance of Medieval Universities in Europe. The
establishment of specialized academic structures for properly educating greater
numbers of students as professionals was one of the accelerating factors for the

transition to new generation
2111 First Transition Period

There was a new intellectual movement during 14™ century which was started by
Petrarch (1304- 1374) that was called Humanism within the understanding of
common learning and amateur and professional people started to research together.
It was called human studies. In 1500s, there were still no big changes in universities
in Europe. The main difference was the source of the professor’s salaries which
were increasingly paid by Seculars rather than Church authorities. This rendered
universities to be more dependent to civil authorities in state or city. And there was a

new term started to be used early in fifteenth century: Academia.

These developments built the conditions for shaping the way of thinking in the
Middle Ages and lead to realization of the scientific revolution in the West in 17th
century. In 17" century, the observations about nature and reasoning created a strong
base that is achieved by Bacon, Boyle and Newton. In those years, many scientists
did not teach at universities because of the new way of thinking. As a result, the
major enlightenment about science occurred outside of universities. Wissema (2009)
indicates that, this was the term; the impact of Church was highly and irrevocably

eliminated.

During Renaissance (the period from the 14th to the 17th century), the discovery of
the New World (1492), the Protestant Reformation (1517), the age of Enlightenment
(1650s to the 1780) and political revolution in France (between 1830 and 1848)
which was the term for the evolution of the universities in terms of expansion,
differentiation and professionalization, many aspects were added to the university
curricula such as human rights and international law.

8



Ponnusamy and Pandurangan (2014) state that, the transformation from
“preservation and transmission of accepted knowledge” to the “discovery and
advancement of new knowledge” started during the Age of Enlightenment. This
understanding caused the separation of religion and science as an activity and The

Scientific Revolution started with the emergence of Modern Science.

2.1.2 Second Generation - Education + Research

Until the end of eighteenth century, the modern scientific method was not the main
purpose of universities although it takes its origins from Renaissance. “Modern
Scientific Method” was a result of conclusions from objective, systematic and
reproducible experimentation made by researchers who started using them and their
transparent argumentation. Wissema (2009) stated that, these conclusions are
transferred into “laws” which specified the behavior of the systems and modern
science and technology. Riiegg (2004) determined that, a new type of university
that emerged from this convergence in Germany (Prussia) was named as the general
use of the term “Humboldt University” and focused on research which was mono-
disciplinary, according to the modern methodology. Their goal was University
Education as the student-centered activity of research. By Industrial Revolution, the
specialization became the significant character of Humboldt University (1810).
H. Etzkowitz, Webster, and Healey (1998) stressed that, with the development of
research universities, first in Germany and then elsewhere in the world in the 19th

century, the redesigning of the university started worldwide radically.

The expenses of universities were paid by governments from the national budget and
this made them become dependent on the political authorities. The contact between
universities and industry were still isolated although the science and technology

faculties understood the increasing importance of the relation between them.

2.1.2.1 Second Transition Period

H. Etzkowitz (2001) indicates that, the late nineteenth and early twentieth centuries,

the academic revolution introduced a research mission to the University, and gave

9



start to the conservation and transmission of knowledge. Building upon the first
academic revolution, the second one is the translation of research results into
intellectual property, a commercilizable commodity, and economic development (H.
Etzkowitz et al., 1998).

In the second transition period, new developments in social and academic worlds
occurred. Wissema (2009) determines them as follows; the significant increase
number in the population of students and academic entrepreneurship, cost of cutting-
edge research and university expenses, and increase in usage of English language in
Modern Science, Process of Bologna, strong intertwining with government
departments and increase in demands from universities, interdisciplinary research
,challenges establishment of specialized research institutes outside of the university,
Mobilization, and Globalization.

Many industrial research and development organizations had to cancel research
programs in their basic sciences because of their costs. H. Etzkowitz (1983) states
that, there was a need for financial resource for the survival of research groups that
was maintained by specialized scientists and for the costs of specialized and
complicated equipment. The private sector needed to find a solution for this
problem. They decided to connect with academic institutions and universities. The
professional scientists from Industry and entrepreneurial scientists from University
are getting together in an institutionalized collaboration of the university and an
industrial firm and they both had benefits from this collaboration. H. Etzkowitz
(2012) indicates that, a new type of Information Technologies (IT) appeared in
American Universities like Massachusetts Institute of Technology (MIT-1865) and
University of Stanford (1891) and showed that universities can be the origin for
technology based entrepreneurial clusters. Especially during World War 1I, H.
Etzkowitz (2001) states that group research have been necessitated by the urgent
need for production of military weapons before the enemy. In 1960s’, different
science areas came together with research and development departments of the
companies and their number increased by making basic and applied research

additionally with the interdisciplinary research.
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As a result of these increase in expenses of big research, universities tried to find out
some external funds, besides those provided by government, as in Cambridge
University example. The need for sponsorship is increased for the foundation of
private research and development institutes. But universities were not considering
being a part of Applied Science and Technology. Wissema (2009) explains that,
these applied science projects were conducted by entrepreneurs and government-
sponsored institutes like NASA, CERN and European Space Agency (ESA) in those
days.

The big technology companies started to be shown as reference for contracted
research and provided good job opportunities for graduates by making
collaborations with universities. It started in Europe and Asia. The policy makers
started to put IT in government program. Most of the governments looked for

agencies to establish innovation infrastructure.

Although, know-how exploitation is still seen as a sideline to the main functions of
research and education, trends are converging into a new model for universities, just
as it was during the first transition period. As H. Etzkowitz (1983) determined that,
from now on, a new generation occurred in education system which is called
knowledge commercialization and some of the universities chose the title of
Entrepreneurial University. This is the Second Transition Period. They are
experiencing the models of the commercialization or exploitation of know-how
which is the Third Mission of universities, with new organizational structures,
marketing activities in order to attract more and better students and staff, and new

way of financing (Wissema, 2009).

2.1.3 Third Generation-Education + Research + Knowledge

Commercialization

Commercial ventures started in early nineteenth century in Germany, where the

research developments were sustained in a proper way in the universities. H.

Etzkowitz (1983) stressed that, some professors of chemistry established a factory

with the permission taken from the government to produce their research results.
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The government of German states understood the importance of contribution of
distinguished universities for their prestige and economic development. All these
initiatives between academicians and enterprises continued this kind of pursuits in
spite of some failures. In the late nineteenth century, scientific research was
eminently established in US universities and academicians started to give
consultancy services to Industry. The importance of technology and changing
organization of research started between the two world wars (H. Etzkowitz, 2001).
In research studies, complexity of instruments and equipment and their financial
needs increased and some conflicts occurred in establishment of research groups in
1920s in England. Some scientists defended the importance of external financial
supports while others rejected to negotiate about them. From the perspective of H.
Etzkowitz (1983), it was a contradiction that individual scientist was looking for

external funds while the research was conducted in university.

MIT established a special program which is called “industrial liaison program” (H.
Etzkowitz, 2001). These programs provided the academician to see the difference of
basic and applied research applications and distinctive areas of them were conceived
(H. Etzkowitz, 1983). Stanford, Harvard and MIT have come to be more similar as
being related closely to the industry (H. Etzkowitz, 2001) and in 1963, Clark Kerr,
University of California, Berkeley, determined the vision of the future universities

with the term “multiversity”.

Laredo (2007) stated that, there has been a transformation from “republic of
scholars” to the post-world war model of “fundamental research”. The change in the
organizational movement of the “republic of science” started from this point on. The
Third Mission is a complementary mission to teaching and research for the
universities. The relationship of University and Industry has been a center focus for
policy-makers. In order to get back the definition of Greek and Roman texts, new
knowledge was created and a better understanding was captured through the
innovative methodological techniques (H. Etzkowitz, 2001). The “Third Mission”
(H. Etzkowitz et al., 1998) emerged after the World War 1l to combine research
(Laredo, 2007) and teaching with technology transfer as the entrepreneurial ones

defined.
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Shore and McLauchlan (2012) indicates that, the knowledge transfer or exchange is
a connector of the research and commercial outcomes (i.e. spin-out and ‘spin-in’
companies, entrepreneurial incubators, start-up businesses, commercial patenting
and licensing, the marketization of research innovations). They are the main factors

which constitutes the third stream activities.

Burton Clark as indicated in the article of Smith (1998) introduces five necessary
conditions for creation of “Entrepreneurial University” from a “Research
University”. They are; ‘expanded developmental periphery’, ‘stimulated academic
heartland’, ‘integrated entrepreneurial culture’, ‘strengthened steering core’ and
‘discretionary funding base’. Nature of scientific research and knowledge differs in
countries. But, for knowledge, to be communicated, using the same language is very
important. Wissema (2009) stressed that, English is determined as the common
language of entrepreneurial universities which is an important factor to
communicate between communities and universities for utilization and sharing

knowledge and experiences.

H. Etzkowitz (1983), the first user of the term "Entrepreneurial University", stated
that the emergence of “Entrepreneurial Science” was not started as a result of
demand from existing industries. It started because of the interaction between
venture capitalists and university scientists who decided to take commercial
advantage of the industrial applications of their research. Tijssen (2006) explains
that, the phenomenon of entrepreneurial universities has an extensive role in the
industrialized and developing countries with bringing significant changes to

university culture and policy.

Jencks and Riesman (1968) state that, the knowledge commercialization represents a
transformation of the role of the university in community similar to the first
academic revolution of the late 19" and early 20™ century when research became an
accepted academic duty. Each new mission of the continuity of universities has
evolved out of an attempt to satisfy the previous goal. Research occurred by
strengthening the traditional learning in the eighteenth century. But moving from

first and second generation universities to third generation university has not
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completed their missions. In other words, there are both types of universities
currently maintaining their missions which mean that the majority of universities are
defined as applying 1% and/or 2™ type of missions. Entrepreneurial type of university
is accomplishing the third mission in addition to the first and second missions. The
transition period is still in process. Altbach, Reisberg, and Rumbley (2009) indicate
that, because of their global nature and the number of institutions and people they
affect, the academic revolution was more expanded in the late 20" and early 21%

centuries.

Third Mission Universities are network universities. The exploitation of knowledge,
integrated with research and education with the activities in places such as science
parks, is the core business of Third Mission Universities. The government
contribution is decreased and universities became less dependent on state
regulations. With the education in Third Mission Universities, scientists,
scientifically educated professionals and entrepreneurs can be created. Their
governance, incentives and attitudes differs but common language is English in
Third Mission Universities. They operate in international and competitive market to
be attractive for the best and brightest students and academicians. Wissema (2009)
stressed that, the research is conducted in transdisciplinary manner in university
institutes which have entrepreneurial attributes and these universities are
multicultural organizations. MIT, Stanford and Harvard in USA, Cambridge,
Leuven and Munich Universities in Europe are accepted as the best practices of third

mission universities.

To see the evolution and implementations in Third Mission University and its effect
to regional development, Cambridge Phenomenon can be examined in detail as one

of the best practices.
2.1.3.1. Cambridge Phenomenon

Even though MIT and Stanford started to work with the industry before the

University of Cambridge (1209), there is a phenomenon about Cambridge where

emerging high technology institutes made collaborations with the university. It was
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a part of social and political developments in United Kingdom. Wissema (2009)
stated that, the emergence of high-tech industry stems from spinout activities of
University of Cambridge, and entrepreneurs who were drawn to the scientific and

increasingly dynamic environment.

The spinout activities are based on an early time in 1881 by the establishment of
Cambridge Instruments. The success of Cambridge cluster was based on laissez-
faire approach, making it different from the other universities, during technology
transfer and lack of formal policy and infrastructure for the academicians. Druilhe
and Garnsey (2003) indicated that university allowed them to undertake
entrepreneurial activities such as private consultancy or business creation as long as
their commitment was the improvement of university’s teaching and research. In
1983, this area was one of the three clusters of industrial firms in UK. At the
beginning there were some examples of clusters like the developments in Cambridge
shire, UK. The emergence of high-tech industry in that area was so huge that this
part of the country became the second richest area in UK. The interactive process
with University of Cambridge brought it among the world’s top. The area became

the magnet of the region in terms of modernization process and spin out activities.

Both scientific and financial reasons brought the academicians to make cooperation
with industry if they want to continue their research, they need more financial
support than the government provided to them. Also companies started outsourcing
for the R&D activities and they named this “embedded research™. In this kind of

research, researchers worked together from the company and university.

Since the government stated the importance of knowledge-driven economy by White
Paper report, they started to transfer the technology to community which was the
third formal objective of HEIs, with research and education. With this report the
government started to provide funds to finance the links between higher educations
with business by the Treasury. With these funds eight Entrepreneurship centers were
maintained including one at the University of Cambridge which became later as

Cambridge Enterprise.

15



There is a cluster in Cambridge with more than 3000 active companies that 360 of
them were established during 1960s,” to solve the industrial problems of Britain in
Cambridge Technopol. As Wissema (2009) stressed that, even though 98% of
those companies are there because of the university but only 10% of them are
established by the university. And Jamieson (2014) explains that, there are more
than 1500 technology-based firms that 14 X $1bn and 2 X $ 10bn companies have
come from Cambridge Cluster and £13bn in total revenue from this area where
almost 57.000 people are employed by Cambridge Cluster. Some people call this
“innovation and entrepreneurship ecosystem”. In an innovation ecosystem there are
actors or entities whose functional goal is to enable technology development and
innovation. Jackson (2011) states that, the actors would include the material
resources such as funds, equipment and facilities and human resources such as
students, faculty, staff, industry researchers, industry representatives while
institutional entities such as universities, colleges of engineering, business schools,
business firms, venture capitalists, industry university research institutes, federal or
industrial supported Centers of Excellence, and state and/or local economic
development and business assistance organizations, funding agencies, policy

makers, make up the participating in the ecosystem.

University of Cambridge has the most scientists with Nobel Prices. To date, 90
affiliates of the University have won the Nobel Prize as stated in university web
page. And many scientists like Newton, Darwin, and Rutherford (split the first atom
there); Crick and Watson (Inventors of DNA double helix structure) pioneered their

theories in Cambridge.

The community that established high-tech enterprises, the university modernization
process and techno-starter facilities were important in the success of Cambridge
Phenomenon. As Wissema (2009) stated that, the university moved from age-old
tradition of value-free, pure science to the university that creates value for society
and starts cooperating with industry.
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2.2  Entrepreneurial University Concept in Triple Helix Nexus and Their

Interactions
2.2.1 Entrepreneurial University Concept

The concept of entrepreneurship which is as old as human history has continued its
process by having variances of features in different time periods. Ever since the
founding of economic history (Adam Smith, Ricardo), entrepreneurship has been
identified as an important element  reaching and maintaining successful
development in economic meaning and it has gained great importance in the
development of economies through especially transformation of industrialized
societies into knowledge societies. As stated by The National Centre for
Entrepreneurship in Education (NCEE), entrepreneurial concept perceived by
academicians to be involved in business and commercialization of university
intellectual property and is consequently connected in with innovation as part of the
work of incubators, technology transfer offices and science and technology parks.
This idea is strengthened by government perspective that perceives universities as

“engines of growth” with technical innovation that produced in there (NCEE, 2013).

Wissema (2009) indicates that, with the emergence of third mission as transfer of
the value of their generated knowledge to society, there is a new type of university
was emerged in the mid of 20™ century that encourages university-government and
industry cooperation in Triple Helix nexus named as Entrepreneurial University as

we mentioned in previous chapter.

There are different but similar definitions of entrepreneurial universities. H.
Etzkowitz (2003) stated that just as the entrepreneurial university teaches individual
students and prepares and sends them out into the world. With respect to him,
“Entrepreneurial University” is a natural incubator, providing support formations for

teachers and students to start new ventures: intellectual, commercial and conjoint.

In NCEE (2013) report it is explained via innovation:
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Innovation in an entrepreneurial university development context may
therefore be viewed in terms of: new organization and leadership
development initiatives; experiments in pedagogy, knowledge organization
and program development; internal and external stakeholder engagement;
trans-disciplinary activity; and new research explorations, methods and
applications to practice.

Subotzky (1999) explains the entrepreneurial process in an order that globalization
caused changes in economic relations and knowledge-based society has raised, and
made an impact directly in Higher Education System (HES); rapid innovations in IT
sector needed flexible and quick responses; knowledge production approach has
changed and information-based skills are emerged. In response to these
developments, the implications in training and research activities undertaken by
HEIs have changed into “entrepreneurial” or “market” universities which are
exhibiting more and more market-liked behavior and contributing to institutional

and national needs.

R. Geiger (1992) states that while the distance between university and industry was
large in 1980s and faculties, mainly whom stand outside of any connections with
private industry, has been conspicuously distrustful of this trend. But response came
from industry positively. H. Etzkowitz (1983) indicates that the change in their
patent policies have seen in Stanford, Columbia and Harvard Universities by
especially in molecular biology in the wake of formation of firms originated in
universities during this period. In the middle of 1990’s, the role of HEIs are
increased and researchers started to interest in Triple Helix approach in the
knowledge-based societies (H. Etzkowitz & Leydesdorff, 1997; H. Etzkowitz et al.,
2000). The Entrepreneurial and Enterprise University models (Smith, 1998), the
concept of academic capitalism (Slaughter & Leslie, 1997) represent the best known
conceptualizations to illuminate the rapprochement of the universities and society

from the different viewpoints.

Entrepreneurship education is seen as playing a vital role in the development of
more and/or better entrepreneurs with greater levels of knowledge, skills and other
competencies as explained in Fayolle and Redford (2014)’s book by many authors

(Gorman et al., 1997; Pittaway and Cope, 2007; Martin et al., 2013) . The new type
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of university is still in process with the new applications and the interval of

generations is shortened comparatively.

2.2.2 Triple Helix Concept

Entrepreneurial University is a central concept to the Triple Helix as we mentioned
above. As determined in University of (Stanford), it takes a pro-active stance in
putting knowledge to use and in creating new knowledge. The concept of Triple
Helix the university-industry and government relationships started in 1990s by
Etzkowitz & Leydesdorff. They interpret a shift from a dual structure which was
maintained by industry-government to a growing triadic relationship between
industry-government and university. H. Etzkowitz (2000) indicates that Triple Helix
centers on interactions between universities-industry-government as the key to
development the conditions necessary for the innovations at the core of knowledge

based societies.

It is emphasizing the importance of innovation and entrepreneurship. H. Etzkowitz

and Ranga (2013) describes Triple Helix as follows:

“The Triple Helix thesis is that the potential for innovation and economic
development in a Knowledge Society lies in a more prominent role for the
university and in the hybridization of elements from university, industry and
government to generate new institutional and social formats for the
production, transfer and application of knowledge.”

As explained by H. Etzkowitz (2003) and also by Leydesdorff and Meyer (2006),
there are some supporting evidence from the research that under the content of the
Triple Helix approach in the knowledge-based societies, universities achievement
may be high. Especially changing knowledge production system in universities
from Mode | to Mode II, multidisciplinary teams came together, and worked on
specific problems in the real world. Kiper (2010) states that while academic concern
was important and the produced knowledge was publishing in scientific articles and
sharing with public in type of Mode I, transdisciplinary studies started by

networking in university-industry collaboration with the application of Mode II.

19



As it shown in Figure 1, the new conceptual Model is Triple Helix Triangulation.
Building on the work of Etzkowitz and the need for inter-organizational networks,
Farinha and Ferreira (2013) stress the need for the interactive engagement of public
and private interests based. H. Etzkowitz and Ranga (2013) indicates that Triple
Helix is a very complex system based on relationship with its components and
functions as the source of new innovative organizational design and social
interactions. There are benefits from this partnership for all the sides of Triple Helix

and some motivators as it shown in Figure 1 as follows.

ACADEMIA

'-.______-_.—____—_ -_— _ ‘__.-___.____

Figure 1: New Conceptual Model: Triple Helix Triangulation

In the “Handbook on the Entrepreneurial University”, the authors, Fayolle and
Redford (2014), have shared the article of Guerrero and Urbano (2012), and they
state that:
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Not only Academic Spin-Offs but also students and graduates are seeking
support at the university environment to establish a business as startups. New
opportunities can be constituted by interrelation between university- industry
and government which are the three types of stakeholders to encourage
academicians to play greater role in society.

In the comprehensive study, prepared by MSIT (2015a), it explained in detail. For
the collaboration of university-industry; from the University’s point of view;
obtaining financial supports for education and research, fulfill its mission of service
in the public interest, opening experience areas for students and academics, to
identify significant problems, contribute to regional economic development, to
create business areas for alumni. On behalf of the Industry; to access the University's
research infrastructure, to reach the laboratory services that it does not provide,
facilitate its technologies progress and renewal, selecting potential employees, to
provide research opportunities in pre-competition, to improve its own R&D

capacity.

H. Etzkowitz (2008) defends and offers recommendations for public policy with
the Triple Helix interaction for countries’ economic development and its benefits in
three components as follows: (i) the existence of multiple actors with different
competences and roles across the three institutional spheres; (ii) the emergence of
hybrid organizations such as technology transfer offices, university research centers,
science parks, incubators and venture capital firms that links the three institutional
spheres of university, industry and government; and (iii) the creation of joint Triple
Helix projects that cut across the three spheres.

2.2.2.1 Triple Helix Concept in Turkey

The importance of innovation, knowledge based developments, R&D studies and
supports and implications are stated in many resources and policy documents in our
country based on the relationship between industry-university and government. In
Turkey’s 10" Development Plan which covers the term of 2014-2018, there is a
section including situation analysis of the science, technology and innovation area,
with goals, objectives and policies, published in Official Gazette (2013). It is stated

that there is an increase in the number of Technology Development Zones and
21



“R&D and Innovation” supports. On the other hand, the lack of commercialization
of knowledge process and innovative entrepreneurship are also stressed. In the 10™
Development Plan, there are suggestions about the lacking of above subjects. The
interface of research infrastructures and the portion of high-tech production need to
be improved and special attention should be given to technology transfers,
technology clusters, incubation centers, research centers with the Triple Helix nexus
in university-industry and government. “Turkey Industrial Strategy and Action Plan
Document” also points out the same subjects, besides it supports Industry Thesis
(San-Tez), the realization of technological products, investments, and promotion&
marketing support programs. The purpose of the San-Tez Program is to support
Masters or PhD Thesis which provide institutionalization of the industry-university
collaboration, the research studies which are produced in the universities,
commercialization of value-added products and innovations  that provide
competitive advantages to the country in international competition as stated by
MSIT (2014c).

In order to provide coordination between public institutions and organizations about
science, technology, R&D and innovation, there is an association is established in
1983 “Supreme Council for Science and Technology”. The Council has conducted a
meeting at the beginning of this year (6 Jan, 2015) and decided to hold studies done
on the Improvement of Universities” R&D Strategy, development of international
incubation centers and implications. These studies will conduct intelligent
specializations in universities to provide competitive advantages for the country’s
development as stated by Science and Technology High Committee (MSIT,
2015b).

2.2.3 Performance Indicators of Entrepreneurial Universities

New applications started to be applied as a result of the interactions between
university-industry and government.  Industry and government effected by
Entrepreneurial University concept and they affect HES at the same time. Enterprise
education is defined in the Quality Assurance Agency (QAA) report as the process

of equipping students (or graduates) with an enhanced capacity to generate ideas and
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the skills to make them happen (QAA, 2012). It lets students have the additional
information, attributes and capabilities needed to apply these abilities in the context
of starting to a new business. Entrepreneurship education has many differences

from traditional education and includes many characteristics.

There are many opinions about performance measurements of Entrepreneurial
Universities. Many scientists argue that entrepreneurial universities may be
characterized by a number of features and the success of the university can be
measured with these features. But the problem is that, there is no standardized
entrepreneurial program which is implemented in all universities. As it stated in
Enhancing Entrepreneurship Education Programs in Germany and the Netherlands
by Ploum (2013); many types of entrepreneurship education programs are offered
by HEIs (universities or colleges) with different characteristics and structure. In
order to measure the performance of their entrepreneurial strength, it is important to

decide which program will be implemented in HEIs to foster entrepreneurship.

There are two targets that determine the entrepreneurial universities. They should
both answer the social community’s needs (1) in “short term”: to provide
competitiveness in the world and to increase productivity, quality and efficiency in
the country and (2) in “long term”: to provide welfare as a result of innovation-

based growth in economy via human resources have more entrepreneurial skills.

The authors, Blok, Lubberink, Lans and Omta, stressed that in the book of Fayolle
and Redford (2014)), the way of defining the entrepreneurship education differs the
implementation. If an entrepreneur is defined as a business owner, the education
methodology should focus on self-employed entrepreneurs. However, if
entrepreneurship is considered as an inborn characteristic which is difficult to
enhance, then the system should center upon intermediacy activities which makes it
easier for these kinds of students to start their own businesses. Furthermore, types of
entrepreneurship or follow-up business occasions have different dimensions and
features. Therefore, entrepreneurship education programs focus on the development
of entrepreneurial capabilities, knowledge, skills and attitudes that lead to successful

task performance and problem solving with respect to real world entrepreneurial
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problems, challenges and occasions stated by Fayolle and Redford (2014). As a
result of implementation of entrepreneurial education in US and Europe, different

and diversified education curricula have arisen.

There is a survey made by NIRAS Consultancy in 2008 to measure, benchmark and
determine the “Dimensions of Entrepreneurship in Higher Education in Europe”.
This study can be a good benchmark to the HEIs which want to give entrepreneurial
education. In the study, the performance is measured by three performance
indicators: (1) entrepreneurial students through education (graduating with actual
practical entrepreneurship experience from activities offered by the HEI), (2)
information transfer to society, and (3) entrepreneurial students through practice
(community involvement). The dimensions of entrepreneurship education was first
identified by FORA (2004) as educational set-up, educational scope, institutional
characteristics, outreach and evaluation but later they studied on this subject and
develop and improved the model based on the (NIRAS, 2008) reports as follow:
(Fayolle & Redford, 2014)

1- Strategy: The discussion whether the university should embed the
entrepreneurship education program with its “goals” and “policies”. If so, the way to

apply will need to be in considered.

2- Resources: Amount and variety of the “allocated resources” for

entrepreneurial education, available in the “self-generated income” of the university.

3- Institutional infrastructure: Whether the following possibilities are available
in the University. (1) “Facilities” such as incubator studies for (graduate) students or
centers of entrepreneurship, (2) “Research” in entrepreneurship, stimulating
knowledge commercialization and TTOs, (3) “Multi-disciplinarity” of the
entrepreneurial education, (4) “Studies” about entrepreneurial exchange and
knowledge transfer between university and society, (5) “Assignment” of mentors, to

improve knowledge of entrepreneurship of teachers and students.
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4- Education: (1) Didactics and pedagogical methods, (2) the “scope of the
educational program”, (3) the “educational set-up of the program”, (4) attitudes,
intentions towards and inspiration for entrepreneurship. Not only the quantity of
available entrepreneurship courses but also their logic, coherency and efficacy,

entrepreneurial mind-set is important.

5- Outreach: (1) Linkages between university and business environment, (2)
involvement of “external stakeholders” and “alumni”, “community” engagement, (3)
knowledge transfer to society to enhance the commercialization of research, (4)
practical experiences, guest lectures, business visits, value adding activities to
provide technical and business supports and development for both students and

company owners.

6- Development: (1) Satisfying the needs of students and stakeholders, (2)
frequent “evaluation of program” with internal and external stakeholders, (3) the
implementation of “user-driven improvements” of program, (4) investment in the
“human resources” with specific skills and talents involved in entrepreneurship
education. Training in project management skills or basic business knowledge is

important.

There are some additional studies regarding the same subject. There are some
applications such as; experiential learning, action-learning approaches which means
that students work independently and teachers are both teaching and coaching at the
same time. This can be attached to dimension 3 above; “institutional infrastructure”
which can be linked to assignment of mentors. Entrepreneurial university has new
tasks as, spin-offs support, patents registration, and technology transfer offices
creation and for this purpose needs lecturers who have specific skills and talents for
entrepreneurship education. As stated in the survey of Atlantic Canadian University
(ACU) these are necessary for ; (1) initiating activities designed to create an
environment within universities that exposes learners to the opportunities and
challenges of starting a business, (2) encouraging faculties outside of the Faculty of
Business to offer courses in entrepreneurship, (3) prompting non-business students

to consider venture creation as a career option (ACU, 2004).
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The entrepreneurial university concept is most useful if the format creates a strategic
aspect for the institution first focusing academic goals than converting knowledge
produced at the university into economic and social utility. They should define how
start-ups are supported at the university while encouraging entrepreneurship
education for ASOs, students and graduates. It is becoming better recognized that,
HEIs may play a very important role in economic development through their
graduates by boosting their entrepreneurial abilities, pushing them towards more
entrepreneurial careers and giving support for their start-ups.

2.2.4 The roles assigned to Entrepreneurial University

Individual motivations, the business potential of scientist-entrepreneurs, the
accessibility of external resources, and the university environment are found to play
important roles either in fostering or preventing entrepreneurial activity in
universities, stated by Druilhe and Garnsey (2003). There are many characteristics
of Third Mission Universities as we mentioned in previous part. Wissema (2009)
explains that, the response of these characteristics in Entrepreneurial Universities is

as follows:

1- The objective of know-how exploitation: Creating Entrepreneurial mindset,

behavior and practices in Universities to solve economic and social problems.

2- Competing in international market: Adapting the culture, practices and
pedagogy in University in order to compete in international market.

3- Sustaining a network with other universities, industries, private R&D firms,
financiers, service providers in knowledge carousel: Establishing techno starters,
financial infrastructure, professional support organizations, Technoparks, scientific
research and education, communicating with R&D departments of companies and

with private R&D institutions.
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4- Transdisciplinary or interdisciplinary research: Supporting the combination
of creativity and design in science and technology, although consilience is difficult

between different departments in Universities.

5- The two-track universities: Trying to be attractive for the best and brightest
students and academicians, they create best environment existing incremental
research next to cutting-edge scientific study, as well as supply mass education. So,

they can be counted to be multicultural organizations.

6

Their common language is English as being cosmopolitan.

7- Their dependency on state regulation is decreasing but the research grants
are given under politically established circumstances so they cannot be counted as
academically free. Leading and supporting innovation, creative processes and

communities are the responses of universities in Entrepreneurial University system.

2.2.4.1 Measuring Entrepreneurial University Performance in Turkey

The higher education system in Turkey is managed by Council of Higher Education
(HEC-YOK). The HEC is an autonomous institution which is responsible for the
planning, coordination and governance of higher education system in Turkey in
agreement with HEC Laws. The Scientific and Technological Research Council of
Turkey (TUBITAK) coordinates basic and applied research and development, acting
on proposed policies by the Turkish Academy of Sciences. There is study which is
carried out by TUBITAK that ranks the first 50 universities in Turkey to put them in
an order with respect to their innovative and entrepreneurship capabilities. In 2012,
MSIT started the application of this ranking in order help the universities to develop
their policy instruments and to create the necessary culture to trigger

entrepreneurship and innovation shown in Table 2.

They make a computation as being an Entrepreneurial University in Turkey with
some criteria determined by TUBITAK (2014), and each dimension has a weight in
the ranking which can be seen in the Table 2.
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Table 2: Criteria of Being an Entrepreneurial University (TUBITAK, 2014)

Criteria Weight %
1-Scientific and Technological Research Competence 20%
2-Intellectual Property Pool 15%
3-Cooperation and Interaction 25%
4-Entrepreneurship and Innovation Culture 15%
5-Economic Contribution and Commercialization 25%
TOTAL 100%

As it shown in the Table 3; METU, Sabanci University, Bogazi¢i University and
Ihsan Dogramaci Bilkent University are at the top of the list.

Table 3: The First 10 Universities in Entrepreneurial and Innovative University
Index (2014) in Turkey, (TUBITAK, 2014)

Entrepreneurial and Innovative University Index (2014)
Suentlflc_and Intellectual | Cooperation | Entrepreneurship Economic
Technological . .
Property and and Innovation | Contribution and
Research . .
Competen Pool Interaction Culture Commercialization
Uniersity TOTAL| ~OmPetence
1(METU 83,09 19,6 8,7 22,4 13,8 18,8
2|Sabanci University 81,44 19,5 6,2 25,0 12,5 18,3
3[Bogazigi University 76,34 18,5 55 24,1 10,0 18,2
4(Bilkent University 74,96 19,1 52 22,4 12,7 15,6
5[Kog University 73,59 16,0 94 249 11,3 12,0
6 Ozyegin University 73,06 15,2 6,5 20,3 12,3 18,8
7|Istanbul Technic University 72,42 15,7 6,8 211 10,1 18,8
8(TOBB University 69,26 16,2 71 18,7 9,0 18,3
9|izmir High Technology Institute |67,83 195 58 22,1 79 12,5
10{Selguk University 59,58 11,7 10,4 12,0 13,3 12,2

This index has prepared according to the data of 2013 and, the universities, which

have less than 50 professors in 2013, were not included in the study. The MSIT
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declared this ranking before the university entrance examinations in 2014 in terms of

guiding students.

When we examine the table in detail:

v' Scientific and Technological Research Competence: METU at the top with
19,6%

v' Intellectual Property Pool: Selguk University has the highest percentage with
10,4%.

v" Cooperation and Interaction: Sabanci University has 25,0% as the highest grade.

v Entrepreneurship and Innovation Culture: Anatolian University has the highest

grade with 14,4% but it was not enough to be counted in top ten of the ranking.

v" Economic Contribution and Commercialization: METU, Ozyegin, and Istanbul

Technic University have the same grade as 18,8%.

After announcing the rankings in 2012 for the first time, the universities that were
not interested in gathering information about entrepreneurship and innovation
activities, created an interest on these concepts. Over the years, the ranking has
changed and it is observed that some new universities which were not available in

this ranking before are now involved in the list of first 50 universities.

Data on 23 indicators which are listed below is provided by the information gathered
from TUBITAK, HEC, MSIT, TPI, Ministry of Development, Small and Medium
Enterprises  Development Organization (SMEDO/KOSGEB), Technology
Development Foundation of Turkey (TTGV) and Academy of Sciences of Turkey.

1- Scientific and Technological Research Competence: 20%
1.1 The number of scientific publications

1.2. Number of Citations
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1.3. The number of projects taken from R & D and innovation support programs
1.4 The amount of funds received from R & D and innovation support programs
1.5. The number of national and international science awards
1.6. The number of PhD graduates
Intellectual Property Pool: 15%
2.1. The number of patent applications
2.2. The number of patent documents
2.3. The number of utility model/industrial design document
2.4. The number of international patent applications
Cooperation and Interaction: 25%

3.1. The number of R&D and innovation projects conducted in university-

industry collaboration

3.2. The amount of funds received from the R&D and innovation projects with

University-industry collaboration
3.3. Number of R&D and innovation projects with international collaboration

3.4. The amount of the funds obtained from international cooperation in R&D

and innovation
3.5. Number of Lecturer/students in circulation
Entrepreneurship and Innovation Culture: 15%

4.1. The number of courses about entrepreneurship, technology and innovation

management in undergraduate and graduate level
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4.2. The number of people working full-time in Technology Transfer Offices,

techno-parks, incubation centers and the TEKMER's management
4.3. The presence of the structure of Technology Transfer Office

4.4. The number of trainings/certification programs for entrepreneurship,
technology management and innovation management held outside of the

university
5- Economic Contribution and Commercialization: 25%

5.1. The number of active ASOs in Technoparks, incubation centers, TEKMER

that they have a partnership or ownership

5.2. The number of active firms that university students or students who
graduated in the last five years, have a partnership or ownership in the
Technoparks, the incubation centers or TEKMER

5.3. The number of employees in the company as joint owner as academicians,

incubation centers, Technoparks and TEKMER

5.4. The number of licensed patents/utility models/industrial designs

2.2.5 Effects of Entrepreneurial Approach in Universities in the Triple Helix

Balances

In literature, the effective indicators for entrepreneurial universities are analyzed
from a number of different perspectives. As stated by H. Etzkowitz (1983), there is
a three dimensional struggle that has been going on between academicians and
university administrators during to establishment of the relationship between
university and industry. While some academicians put strict limits for commercial
activities in universities, some of them want to take place in such activities.
University administrators want to organize the negotiations with the industry and
protect university’s and academician’s rights. H. Etzkowitz (2012) also states that
the entrepreneurial approach in universities affect the Triple Helix balances. The

expectation from universities is to be more active in terms of creating an
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entrepreneurial ecosystem in the Triple Helix. In knowledge-based economies, the
industry provides production, government is the guarantor of contractual relations
and university is the source of technology and know-how in Triple Helix nexus. In
the last few decades, the intellectual capital of a country started to be as important as
its financial capital necessary for its economic growth. In another study of H.
Etzkowitz (2003), he indicates that, the indicators of this new perspective are; (1)
firms changed their approaches in defining the tangible (financial) and intangible
(intellectual) capitals and (2) there is a new way of behavior of academicians’ in

combining the fundamental discoveries with applications.

There are 4 stages to observe the transformation in Triple Helix which we stated in

previous chapter (H. Etzkowitz et al., 2000):

1- Internal transformation in each of helices: Searching funding of research
through TTOs and government grant programs, constructing strategic alliances for
R&D studies between companies and government are the internal transformation in

universities.

2- Influence one helix upon another: The Bayh-Dole Act of 1980 is a law that
establishes a stable framework for academic technology transfers. This law is

supported by both the government and university policy makers.

3- A new trilateral network to sustain interaction between them: To fill the gaps
in an innovation system by brainstorming for new ideas with the representatives of

university- industry and government.

4- Recursive effects: By the formation of several new other structures such as

firms, which lead to create regional organizations and assist in academic research.

Here, as a consequence of above subject, the importance of “Open Innovation” is of
concern as stated by Chesbrough (2003). “Open Innovation” allows organizations to
improve their innovative capabilities and reach the wisdom, ideas and skills of

people outside of their organization through a structured partnership. At that point,
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companies need to make collaboration with the organization outside of their
environment to build a better business model, to get the external R&D which can

create significant value for their product.

Leisyte and Horta (2011) refer to their study on “science policy and academic
research productivity analysis by focusing on knowledge production, diffusion and
commercialization policies and implications” and discuss about two main subjects
that; (1) changes the country's national science policy and its impact on knowledge
management in universities; (2) affects the policies and structural characteristics on
academic knowledge production, spread and commercialization. This study
concludes that, academic production, diffusion and commercialization are important
for both governments and universities and they have applied policies to encourage
them. One of the core functions of this helix is to provide benefit to the
improvement of national public budget. For realizing this aim, science policies,
economic policies and research governance should operate together in triple helix
nexus. The indicators of priority-setting, research evaluation and performance-based
funding are to be adapted for policy makers. As a result, universities are more
situated in public policies to promote innovation. There is a big potential for
generating innovation in different fields in university-industry-government relations.
There is a good example in Brazil, indicated by Terra, Batista, Campos, and
Almeida (2013) that they are trying to foster “innovations in sports” and converting
them into commercial successful products by generating spin-offs in universities.
They are encouraging professors and students to create academic organizational
structures for improving teaching research and economic development focused on

“innovation is sports”.

2.2.6 Studies on Industry-University Collaborations in Turkey

There is significant room for development in Turkish University-Business
Cooperation (UBC) especially in relation to collaboration with Small to Medium
Size Enterprises (SME’s). As stated in European UBC Country Reports, prepared by
University Industry Innovation Network UIIN (2013), the most important types of

UBC in Turkey are (1) Entrepreneurship, (2) Mobility of Students, (3) Collaboration
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in R&D and (4) Commercialization of R&D results (the least developed type).
Turkish academicians perceive the core beneficiaries from UBC to be: (1) Students,
(2) Businesses, (3) HEIs and (4) Personal Benefits.

Companies have been getting benefit from Industry-University collaboration in
Turkey for a while. But progress is very slow although there are many important
support programs in the form of government grants provided by MSIT. The number
of spin-off innovations has not increased with this high level of support and has not
achieved the desired results. The barriers on Open Innovation studies and
enforceability of intellectual property laws are the main subjects that need to be
studied. With respect to a study prepared by Temel and Glassman (2013) which is
held among 202 Turkish companies, it was understood that not establishing trust and
awareness is the major barrier preventing deep research collaborations with
universities. Normally, in the context of Industry-University collaboration,
companies are making research together, run experiments and using university
facilities such as laboratories, equipment to test their product informally. Because of
the difficulties stated above, firms still have resistance about this collaboration in
Turkey. Turkey was a closed economy prior to the early 1980s. Especially,
implementation of liberalization policies, which were introduced in 24th November
1980, was a milestone for Turkey’s innovation movement. It is stressed by Temel
and Glassman (2013) that, in 1994, the Turkish government launched a number of
programs which targets supporting companies, mostly SMEs, to be more innovative.
KOSGEB, the Directorship for Technology and Innovation Assessment (TEYDEB)
and the Technology Development Foundation (TTGV) were the most essential
components and their main purpose was to support firms in generating their own
innovations by financial support. These programs also basically encourage

companies to collaborate with universities and research centers.

There are many new practices on industry-university collaborations in Turkey. Due
to the changes in both Turkey and the world, Turkish government provides some
facilities such as establishing new committees to strengthen this collaboration. One
of these studies is carried out by MSIT (2014b). Public-University-Industry
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Collaboration Draft Report opened discussions for all stakeholders of Triple Helix

and came up with some suggestions:

v Advisory committees involving people from industrial world and universities

can be founded.

v There can be workspaces created for students in companies. It may be one of the
ideal methodologies selecting the best students to run his/her owns enterprise in

the future.

v University’s officials may take part in some of the technical, economic or
administrative problems in the solution process of companies. A payment may

be assigned to university officials in return for their assistance.
v Technology-based companies may carry out joint projects with universities.
v Sponsors can be part of university-industry collaboration.

v In our country, many wealthy families prefer setting up their own universities.
However, the industrial donation still can be a new funding model for

universities.

2.2.7 Entrepreneurial University Implementations

In 21* century, it would be possible to say that entrepreneurial universities started to
play an important role in terms of innovation, creativity and economic growth. Both
H. Etzkowitz (2001) and Fayolle and Redford (2014) determined that, the main role
of them is connecting “ivory tower” and “real world”. The importance of
innovation and entrepreneurship-based policy instruments is increasing in higher
education delivered at universities, academies, colleges and institutes of technology.
They are important to provide competitiveness, productivity and economic
development to countries. For this purpose, many countries started to include
entrepreneurship classes in their syllabuses to encourage university students, faculty

members and graduates to be part of an enterprise. There are some entrepreneurship
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events in universities to encourage these people to meet with the business world.
Especially, the “applied facilities” in HES can be followed contemporarily with
entrepreneurial approaches with the support of private firms or institutions. In this
manner, academicians and university staff can act as “entreprenecurship
ambassadors” and mentors as stated by OECD (2009).

As stated by EACEA (2012), which is Education, Audiovisual and Culture
Executive Agency, the way of thinking entrepreneurially and implementing
entrepreneurship education in universities creates an undeniable effect and positive
impact for private and public sectors and also for social society. Since education is
the primary subject in shaping young people’s attitudes and skills, the
entrepreneurial education should be started from an early age. It is vital not only to
develop the mindset of young people but also to ensure the skills and knowledge that

are central to advancing an entrepreneurial culture.

The concept of the entrepreneurial university is a strategy that has been followed by
many leading universities around the world. For example, Atlantic Canadian
University (ACU) has conducted a study to measure entrepreneurial success in 2004.
The study carried out by Gallup Consultancy in 1994 concludes that, almost 70% of
high school students mention their interest in venture generation and over 96% of
entrepreneurs/managers and students state that the study of entrepreneurship at the
university level would be beneficial (ACU, 2004). In this study, the pros and cons
about entrepreneurial university and skills, characteristics, personalities of an
entrepreneur are stated. Determining the required set of skills for entrepreneurship

can be useful to draw the framework of an entrepreneurial program.

Top universities like Stanford, UC Berkeley, MIT, Cambridge and Oxford have
served as magnets to attract top students from all around the world, many of whom
subsequently stayed on to contribute to the growth of key knowledge-economic
sectors in the regions of high-tech industries, creative businesses, and knowledge-

intense services for decades.
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2.2.7.1 Europe

In Bologna Declaration (1999) which was a joint declaration of the European
Ministers of Education, is made. It is mentioned that governments are interested in

entrepreneurial improvements at universities.

Entrepreneurship education is stated as vital and addressed to start from an early age
in Europe in early 2000s and focused on the launch of national strategies,
determined by EACEA (2012). It is explained in the report of European
Commission  about Entrepreneurship Education, ec.europa.eu (2014), the
implementations started in 2003 in Lithuania, The United Kingdom (Wales) and
Norway followed closely behind in 2004. Netherlands and Finland are measuring
the impact of entrepreneurial education. Many countries in Europe launched
entrepreneurial education recently such as Flemish Community of Belgium,
Hungary, Portugal and Romania and they are still proceeding on this subject. In
Poland, they are teaching entrepreneurship by “learning by doing” method with

innovative programs in their curriculum at younger ages.

As it is stated in the same report, ec.europa.eu (2014), in many countries it is not
easy to evaluate and monitor entrepreneurial education due to the insufficient
educators. The entrepreneurial education methods are traditional in many countries

which is not relevant with the real world entrepreneurship.

2.2.7.2 USA

One of the competitive advantages of USA is their universities. They used this
advantage to attract talented foreign students from all around the world and revised
their education system to be more entrepreneurial. Thorp and Goldstein (2010) state
in their book, Engines of Innovation: The Entrepreneurial University in the Twenty-
First Century that, Harvard’s world-famous strategist Michael Porter proclaimed
after 2008 economic crisis that America promptly requires a coherent economic
strategy based on innovation, entrepreneurship, and higher education. As Professor

Porter defined, the United States has been uniquely good at conversion of research
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into innovation and turning that innovation into commercial business. Peter Drucker
also implies the necessity of Entrepreneurial University concept several times in his
book “Innovation and Entrepreneurship” (1985). The way of innovative and
entrepreneurial thinking as he states in his studies might be the solution for
economic development. He expresses the importance of knowledge-based
innovation and entrepreneurship. He says “As the creation of modern research

university was itself an entrepreneurial act.”

Americans know that their universities are among one of their nation’s most
competitive strengths. However, university education in US is very expensive and
numerous studies examine how to deal with this. One of the proposals is an
innovative and entrepreneurial education system. The worldwide financial crisis in
2008 was an opportunity for American society to understand the importance of
innovative approaches, since there were substantial cuts in governmental supports.
These cuts especially were for state-supported universities that ranged from sharp
decreases in incentives to faculty numbers and compensations that threaten the long-
term viability of these universities. One of the milestones of the financial crisis is the
uncertainties about research funding and federal financial aids for research
universities. It was a chance for them to turn this crisis into an opportunity by
applying entrepreneurial approaches in research universities in US. The leading
universities started to apply innovative approaches in their syllabuses to figure out
new ways for solving economic problems. As indicated by Thorp and Goldstein
(2010), these universities used technology and social media more effectively, the
American HES provided online models for delivering knowledge to a wide range of
students.

Top-ranking universities are well-known for their enormous economic impact with
their outstanding scientific endeavors in USA. The best example of the magnitude of
such impact is Massachusetts Institute of Technology (MIT). To see the
Entrepreneurial University implementations and its effect to regional development,

MIT could be evaluated as one of the best practices.
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22173 MIT

The Massachusetts Institute of Technology (MIT - 1862) is a well-known and the
one of most successful universities as an entrepreneurial university in US and in the
world. It is a private research university which has $12.4 billion (2014) endowment.
MIT has founded as transferring the polytechnic model from Europe. Research
studies started in the late 19th century by hiring consulting engineers and
independent professionals who established research for companies as faculty
members. H. Etzkowitz (2012) stressed that, the university oriented in industrial
innovation and transformed from a polytechnic into an entrepreneurial university.
MIT has been awarded 81 times, as stated in the list that was generated in December
15" 2014 Nobel Prizes (nobelprize.org) .

There is a research which was done by Roberts and Eesley (2009), the MIT
Entrepreneurship Center, the Kauffman Foundation, and Gideon Gartner in 2009
and an updated report in 2011. The aim of this report is to exhibit the economic
impact of the entrepreneurial ventures of university graduates. From the perspective
of the authors if universities compose a culture and programs that execute
entrepreneurship widely reachable to students they would help to support economic
growth for the country. This research was one of the largest surveys ever conducted
among entrepreneur alumni and checked the important influence of MIT’s

entrepreneurial ecosystem that supports firm start-ups.

Their survey database permits us to identify when a new firm’s technology was;
(1) Licensed directly from a university (MIT or elsewhere); or

(2) Came from a founder’s thesis work or from his or her university lab or

coursework, or the original product or service idea came from university research.

(3) A faculty member might have been a company co-founder, or involved as a

formal or informal advisor in the start-up.
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(4) Or the founding team may have met while working as students or staff in a

university lab.

If one or more of these four conditions are valid in the company founding, they
identify the firm’s founding technology as “University-based.” If the company was
started with some key technological knowledge or capability, but not derived from
any of the listed university sources, they identify the firm as based on “Non-
University based”. The remaining companies are labeled as “No Technology base”,
which lacks any formal intellectual property or research and development efforts.

2.2.7.3.1 Economic Impact of MIT

Here are some conclusions and important remarks of this study:

v' The survey data includes 25,800 active companies (as of the end of 2006)
established by living MIT alumni that employ 3.3 million people and generate
yearly world revenues of almost $2 trillion, producing the equivalent of the 11th-
largest economy in the world. Those firms that were founded based upon
technology drawn from MIT and other universities generate 1.7 million of those
jobs and $1.0 trillion of global revenues. Together with the companies based
upon non-university technology, the technology-based new firms founded
account for 85% of the estimated employment and 92% of the overall global
sales impact. Nontechnology-based companies founded by MIT alumni create
slightly under a half million jobs, important but only 15% of the overall

economic consequences arising from MIT alumni entrepreneurs.

v' The types of companies MIT graduates form are mainly knowledge-based
companies in software, biotech, manufacturing (electronics, instruments,
machinery. They export a higher percentage of their products, hold one or more
patents, and expand more of their revenues on R&D), or consulting (architects,
business consultants, engineers). The global revenues per employee of MIT

alumni-founded firms are far greater than those produced by the average
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American firm. In addition, they employ higher skilled as well as higher paid

workers.
2.2.8 Entrepreneurial University Implementations in Turkey

Since the 1980s, with the substantial effects of technological development and
globalization, there happened a revolution in university educational system in
Turkey. This revolution brought the term of “Entrepreneurial University” concept to
the agenda in Turkey and moved up the universities to the national innovation
system as an active player to act with industry. As a result of these developments
restructuring of HES in Turkey became an important subject for policy makers. The
discussions about the developments in HES, in the world, forwarded the policy
makers in Turkey to study about a new law draft on the HEC. These restructuring
studies in HES started in 2011 in Turkey.

The "Permanent University - Industry Cooperation Commission™ was established at
the beginning of this year. The Commission (2015) held their first meeting with the
representatives from universities and MSIT, TUBITAK, Turkish Patent Institute
(TPI), KOSGEB, HEC. There are some remarkable decisions related with our study

such as;

v’ Suggestions will improve the industry-university collaboration by examining the

interfaces such as University centers, institutes and TTOs

v Faculty members' contribution to university-industry collaborative process will

be evaluated and recommendations will be presented.

Turkey is 25" in the world and 16™ in the region ranking, with respcet to The Global
Entrepreneurship and Development Institute GEDI (2015) index about
entrepreneurship. Its "Overall GEDI Score™ is 54,6%, "Individual Indicators™ are
71,4% and "Institutional Indicators" are 67%. As a benchmark, USA is the top of the
GEDI list in the world and regional ranks. Its "Overall GEDI Score" is 85%,
"Individual Indicators" are 77,9% and "Institutional Indicators" are 92,2%. As it was
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stated before, there is a tremendous potential to improve university-business
cooperation with entrepreneurship approach especially for the establishment of

innovation-based SMEs in Turkey.

Turkey accepted the terms of the Bologna Declaration by attending the Prague
meeting in 2001. In this declaration, the importance of reforms to be applied in
higher education is stated. Studies to be conducted in research systems in higher
education for adapting to changing needs, society's demands and advances in
scientific knowledge are determined. The Universities' central role and its adaptation

in all dimensions are clarified.

There are many universities that apply entrepreneurial education in their curricula in
Turkey. Entrepreneurship courses are offered to students in many universities for a
while. Many of them are offering KOSGEB Entrepreneurship Certificate Programs,
Young Entrepreneurs Clubs while most of them have an Entrepreneurship Center.
They are encouraging start-ups in technoparks in their campus. There are student
contests, accelerators and incubators in many of them. There is "Entrepreneurship
Minor Honor" in different universities. As mentioned above, there is a ranking
carried out by MSIT and TUBITAK (2014) that ranks the universities with respect
to their innovative and entrepreneurship efforts in Turkey. Also, Ministry has
started to support Industry-University collaboration with the program of TUBITAK
1505. The aim of TUBITAK 1505 is to provide benefit to economy by
commercialization of accumulated knowledge and technology supplied by
Universities and "Public Research Centers" via transferring them to industry in the

form of product or process.

To see the Entrepreneurial University implementations in Turkey and its effect to

regional development, METU could be evaluated as one of the best practices.

2.2.8.1 METU

Middle East Technical University (METU), a state university founded in 1956,
currently has about 26,500 students. Since its foundation, METU, as an international
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research university, has been one of the leading universities in Turkey in terms of
depth and breadth of international ties and the amount of funds generated from
international research projects. The language of instruction at METU is English.
Basic principles of METU stated as; “Scientific” and “Interdisciplinary
Approaches”, “Academic Freedom”,” Lifelong Education”, “The Training of
Qualified People”, “Student Support”, “Communication with Society” and
“Involved Administration". The main METU Campus is located in Ankara. There is
another one which is METU Northern Cyprus Campus. Marine Sciences conducts
the academic program studies at i¢el-Erdemli. There are a total of 40 undergraduate

programs in five faculties of METU.

METU has an entrepreneurial vision as being the leading university in Turkey on
this field. For students studying in other departments at METU, the Business
Department runs three minor programs in general management, corporate finance,
and entrepreneurship. According to the developments of university-industry
cooperation, with the demand of HEC (2011) from all universities, METU also has
prepared a report about view and suggestions on restructuring HES. The
entrepreneurial approach at METU can be seen in the university strategic plans
(2011-2016).

METU was also selected among the first ten institutions with respect to the Times
Higher Education BRICS & Emerging Economies Rankings 2014, announced by
Reuters (2014). METU was also selected as 85™ among the first 400 institutions in
the world according to the “Times Higher Education World University Rankings
2014-2015” which was for the first time, a Turkish university selected for this list.
METU is in the first ten in Europe-North America region in the “Red Dot 2014” list

with the studies of Department of Industrial Design.

METU is offering KOSGEB Entrepreneurship Certificate Program and providing
entrepreneurship as elective courses. METU Young Entrepreneurs Society (YES) is
instilling the importance of entrepreneurship and trying to encourage young
entrepreneurs to provide connections to the business world with new ideas. The

university has an incubation center in METUTECH which is supporting financially
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75% of the innovative projects for one to three years as explained in its web page
(METUTECH). New Ideas New Business is the oldest entrepreneurship contest in
Turkey and is organized by METU. ATOM (Animation Technologies and Game
Development Center) is the first and the only established incubation center in
Turkey in the digital game sector. "Techno-Thesis Program™ supports university-
industry collaboration and leads the students to write their thesis to satisfy the needs
of the R&D studies of the companies in METUTECH.

TEKNOJUMPRP is the first acceleration program in Turkey for techno starters during
their studies in abroad. GIP (Entrepreneurship and Innovation Platform) is
coordinating the effective usage of sources of all entrepreneurship services and
supports provided in METU and METUTECH. METU KOSGEB TEKMER is the
technology focused incubation center which was founded in 1992 with the protocol
signed between METU and KOSGEB. Techno Starter Incubation Center is giving
phase in support for one year to individual entrepreneurship by providing them free
office and infrastructure. METU GIMER is the Entrepreneurship and Innovation
Research Center which has close ties with Business Administration Department. Its
main purpose is to encourage the students in order to carry out their creative,
innovative ideas and projects to real world and to provide graduation with the

entrepreneurial skills from METU.

2.3  Technology Transfers and Knowledge Commercialization Activities in

Entrepreneurial University

As mentioned above, they stated hat, H. Etzkowitz et al. (2000), there is a new way
education system which has been developing for decades which is named as
“entrepreneurial university” by using the notions like “knowledge valorization”,
“transfer of know-how”, “third stream” or “third mission”. These are relevant
notions with the research activities of these universities which distinguish them from
the traditional ones. Knowledge Commercialization is a new application all around
the world especially in US and Europe. Polanyi (1958) determines that, it is also
relevant to the usage of Personal Knowledge in a commercial way in the ASOs.

Without taking scientist commercialization of research into consideration, investing
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in science and research will not result in economic development or business
opportunities and social improvement. The commercialization of the Intellectual
Property (IP), as stated by Norcia (2005), owned by universities can help to increase
the countries’ economies by adding value via establishing partnership between

university and industry.

Especially, since the Second World War, H. Etzkowitz (2001) indicates that,
scientists have spent much effort in seeking to raise funds from external sources,
governmental and private sector, to support their research. Both academic and
industrial research are developed independently, each considering their own

purposes.

2.3.1 Basic, Applied and Fundamental Research

Frascati Manual, proposed by OECD in 2012, gives definitions for all the relevant
terms of research. The definitions of basic research, applied research, research and
development, research personnel, researchers, technicians are in this manual.

Frascati explained basic research as;

Basic research is experimental or theoretical work undertaken primarily to
acquire new knowledge of the underlying foundations of phenomena and
observable facts, without any particular application or use in view.

Many activities are increasingly captured under the term of “Applied Research”.
Applied Research, which is a new term, is described in this report as one of the three
forms of research, along with Basic Research & Experimental Development.
Applied research is an original investigation undertaken in order to acquire new
knowledge. It is, however, directed primarily towards a specific practical aim or
objective, as explained by OECD (2012). Also, "Fundamental Research Policy" was
developed by OECD, determined in the study of Laredo (2007).

As opposed to Applied Research, the “Fundamental Research” cases are individual,
they cannot be generalized. While Applied Research tries to solve specific problems,

it is not easy get a result from its practical implementation. But in Fundamental
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Research, even it does not have commercial objectives, the result may be an
innovation, design, production or product utilization which can be a remedy for
industrial development and to solve general problems and may provide a monetary
benefit. Druilhe and Garnsey (2003) stated that “Building on Penrose, we also find it
useful to distinguish between the efficient and commercial dimensions of the
resource base of a firm. The productive-base includes all the physical facilities of a
company whereas the commercial-base ensures legal and marketing adequacy and

supports partnerships and collaborations”.

As a result of these determinations, it is easy to understand that in entrepreneurial
universities the fundamental research is supported which would result in a scientific
knowledge that generates financial benefits. After the development of political
mindset about how innovation should be, for almost all the countries and financial
advantage of the universities, “transfer activities” and rules for who should take
patents and how the benefits should be shared are determined. Tijssen (2006)
indicates that, although not directly linked to any field of specific science and
technology, the existence of university technology transfer institutes (TTIs) supply a
measurement tool for university entrepreneurial activities and started transfer
activities before 2001/2002.

It is very important to define the differences between, being employed as researcher,
technician or research personnel, as stated in OECD (2002) report. This report is
providing a good measurement for the financial and human resources devoted to
R&D in the industry sectors performing it: higher education (universities),

government, business world, and private or non-profit organizations.

2.3.2 Knowledge and Technology Transfers

There are many different channels for the commercialization of public research
results as transferring technology such as adaptation of tacit knowledge and
publications. Another way is foundation of new firms that is based on research,
knowledge or skills which are created in public research institutions. Miiller (2008)
states that, these are the ASOs, one of the main operations of university technology
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transfer, besides sponsored research, licensing out of R&D studies and hiring

research personal or students.

There are two types of transfers, stated by Mansfield (1975). Vertical transfer is
moving from applied research centers to research and development and from there to
production departments. Vertical technology transfer includes some methods such
as; license purchases, "know-how" agreements, joint ventures, direct purchase,
"franchise"”, turnkey procurement, consultancy services procurements, establishing
manufacturing partnerships and foreign expert employment. Kiper (2010)
determined in his book that, the technology is embedded in the product, so it is not
possible to reach and change it. Horizontal transfer is moving from an organization,
place and context to another area or department. The horizontal technology transfer
methods are many, such as; the R&D activities and projects handled by company
itself, joint research with universities and research centers, project collaborations,
clusters and take-parts in similar co-operation networks, types of activities involving
the intense interaction, collaboration forms which are institutional structures and
systems that many parties take place in. From the perspective of Kiper (2010), it is
advantageous when compared to Vertical Transfer because, it is possible to reach
the technology inside and develop it. Technology is in both physical and non-
physical forms. Physical technologies are hardware, machinery and equipment. Non-
physical technologies include know-how and know-why. Transfer of technology in
the form of knowledge is a very complex process and requires the transfer of process

experience and other kinds of experiences that are obtained from practices.

The success of technology transfer is mostly measured by patent applications or
licensing and spin-offs. There are some internal stimulus and external venture
capital supports for licensing or spin-offs. But scientists or academicians need a
structure to figure out this process starting from invention to finding a market value

for this innovation. At that stage, TTOs are providing what they want.
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2.3.2.1 Technology Transfer Offices (TTOs)

The university—industry technology transfer activities are one of the roles that is
assigned to the entrepreneurial universities. Technology Transfer Offices (TTOs) are
the organizations that conduct the activities related with fast and effective
commercialization of the results of academic research. TTOs are activating as
establishing the necessary connections between all parties who are entrepreneurs and
researchers, investors and industrialists which are from universities, research centers
and private sector. Transfer of technology or technology valorization is a process
that transfers scientific knowledge and skills or technological developments from the
source of it (university, institutions or government) to a wider range of users who
can develop and exploit it into new commercial products or services. Thorp and
Goldstein (2010) stated that, In US, after Bayh-Dole Act in 1980, research
universities has opened TTOs to monetize knowledge or inventions that are
produced at the university and generate licensing and some capital gains for the

university.

2.3.2.1.1 The Purposes of TTOs

The purposes of TTOs are (MSIT, 2014a):

v' Creating strategies reducing the risks that scientific researchers face,

v To provide opportunities for industrialists and investors to meet with researchers
and know-how transfer to industry,

v' Training programs about entrepreneurship, innovation, R&D and intellectual
property rights,

v Help entrepreneurs to obtain valid patent documents which they need both for
domestic purposes and abroad,

v' Provide the establishment of relationships between qualified personnel and

companies,
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v' Working on the topics of patent procurement, intellectual property rights,
licensing, encouraging establishment of ASOs, market research and venture
capital procurement, project funding and bringing together the industries and
universities, guiding them with respect to the needs.

2.3212TTO and BTO in METU

METUTECH TTO has been founded in 2007 in the Technopark. The main objective
of TTO is sustaining the continuation of research by providing a financial
contribution to the researchers and the host university. With these objectives, the
main services provided by METUTECH TTO are, giving consultancy services about
finance and legal advice during the process of patenting of an invention which has a
commercialization potential for the companies and METU. It conducts its activities
in coordination with the BTO.

BTO has been founded in 2013 and is supported by TUBITAK 1513 Support
Program, declared in 1. Technology Development Zone Summit (bto.metu.edu.tr,
2013). The purposes of the project (METUTECH University-Industry Collaboration
and Technology Transfer Development Project) to be supported are;

v’ To activate the university-industry cooperation,

v’ To support technology-based entrepreneurship,

v To strengthen the synergy between firms (platforms, cluster and network
structures) the effective usage of domestic and international funds during the

financing processes of innovation and R&D,

v' To provide the conversion of academic knowledge, experience and research results
incorporated in METU into economic, cultural and social values by developing

effective partnerships.
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All the technology transfer process in METUTECH is as shown in the Figure 2. It is
complicated and very detail process as explained by METUTECH (2011). Their
steps are:

The evaluation of the innovation’s commercialization potential,
Monitoring the patenting process,

Identification of the companies which would be interested in the

commercialization process,

Managing the commercialization process, brokerage and consultancy services

given to the marketing stage,
Providing legal assistance during patenting /commercialization process,
Giving support to set up spin-off companies to the academicians.

Preserving Intellectual Property Rights (IPR), Regional in Turkey and in The
International Patent System (PCT), assisting applicants in seeking patent

protection internationally for their inventions.
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Figure 2: METUTECH TTO Process

2.3.2.2 Science and Technology Parks

Science and Technology Parks (STPs) have many definitions and names because of
having different purposes with respect to their establishment. There are many

internal and external factors such as; the development strategies and policies that
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Techno-Park managers serve, the region they are in, the types of institutions and
organizations they take support from and their design and working conditions that

determines their differentiation.

Luger and Goldstein (1991) define STP as follows:

Research parks (alternatively called science and technology parks) are
defined here as organizational entities that sell or lease spatially contiguous
land and/or buildings to business or other organizations whose principal
activities are basic or applied research or development of new products or
process.

As Luger and Goldstein (1991) mentioned in their book, in this definition they
exclude entire high-tech centers such as Route 128 in Massachusetts or Silicon
Valley in California which are the highest innovative and productive high-tech
regions in the world. High-Tech firms are concentrated outside of formal

organizations in there.

International Association of Science Parks (IASP) as being an international agency
which is one of the most strongly established networks connects existent STPs (with
their firms, entrepreneurs, managerial structure and other services) to other actors of
this network such as universities, professional science managers, government agents,

policy-makers and more. IASP defines STP as follows:

A Science Park is an organization managed by specialized professionals,
whose main aim is to increase the wealth of its community by promoting the
culture of innovation and the competitiveness of its associated businesses and
knowledge-based institutions. To enable these goals to be met, a Science Park
stimulates and manages the flow of knowledge and technology amongst
universities, R&D institutions, companies and markets; facilitates the creation
and growth of innovation-based companies through incubation and spin-off
processes; provides other value-added services together with high quality
space and facilities.

Luger and Goldstein (1991) determined that, they are business enterprises with the
purpose of serving as a seedbed, or an accelerator for the development of a
clustering of innovation and technology oriented in a region or a state, generally

close to the universities. The companies that are present in technoparks have many
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purposes: (1) getting monetary benefit from this research by taking patent, (2)
making collaborations with other firms in industry which are processing this
research in its R&D departments. They focus on product advancement and
innovation. There are technology-based productions using the scientific knowledge
by transferring the results of scientific studies produced in universities. The STPs
concept occurs as a result of carrying out those technology-based productions,
providing the foundation of new initiatives and collaboration between university,
industry and government. Ferreira, Garcia, and Lezana (2011) indicate in their
study that, the creation of STPs is a new form of relation and innovation
environment in Triple Helix and refers to the installation of networks, similar to

industrial districts, but to specialize in high technology.

It is very essential to consider all the constraints like high expenses for development
of a new product, shortening of production life cycle time, social context of the
innovation organization and entrepreneurs that have to find stored technical data and
financial resources for innovation. It is not possible to innovate modern products
(innovation) without accumulated knowledge in the universities. All of them meet in
university environment if there is a good management and understanding about
entrepreneurial university concept. Some radical innovations need new ideas that
mainly come from young minds especially the ones that study in universities and
science parks.

The difference between science centers and Science and Technology Parks is that
STPs are the places where research and knowledge are commercialized. As
mentioned in preview parts of our study, the interdisciplinary studies are very
important, especially for R&D activities and consequently in innovation process. All
disciplines are affecting each other’s improvements and are based on each other’s
developments. And the best place for R&D activities and innovations is STPs where

each of all disciplines can find a place.
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Figure 3: Location of STPs-University (IASP, 2015)

As indicated in Figure 2, 65.5% of them are located outside the universities although

the expectation was just the opposite.

2.3.2.2.1 Purposes of STPs

The collaboration between universities and industry, the atmosphere of producing
innovative products, conducting qualified R&D studies or working with policy
makers for economic growth of the country provides a benefit to university and
industry while protecting the IP rights. STPs are special places in terms of having
dynamic innovative mixture of policies, activities, programs and high value-added
services. They play a key role in the country’s economic development. Their

managerial purposes are stated by MSIT (2014a);

v" To encourage and manage the production of scientific knowledge between
university and industry.

v' To provide an environment and facilities gathering entrepreneurs, technicians,
researchers and academicians and establishment of high-tech firms in a
particular region.

v' To provide an environment to increase innovation, creativity and quality
standards and conducting R&D studies for the invention and translation of an
economic value of the R&D studies performed in universities by applying them
in the industry.
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v To connect institutions and companies as well as entrepreneurs and knowledge
workers.

v To encourage creation of new businesses via incubation and spin-off mechanism
and giving consultancy for their growth.

v' To connect the innovative companies and research institutions with global

network throughout the world.

The management of STPs supports the firms in terms of consultancy, finding
venture capital, project selection, office and secretariat support and moral support.
They can lead to solve the business problems (finance, marketing and management)
during the term of commercialization of product or technology. STPs provide
resource transformation from different aspects to the university which largely
supports the organization during contribution. The University earns income from the
management of STPs in return for providing location for the entrepreneurs and firms
and versatile source supports such as social facilities and access to library

documentation.

2.3.2.2.2 Historical Background of STPs in the World

After the industrial revolution, technological improvements and inventions were the
subject of economic competitiveness while increasing the welfare. The STP
practices emerged after World War Il in developed countries and tried to meet the
industrial and technological needs. They emerged as a request of the university
faculty members to transfer their knowledge and R&D accumulations to production,
means the economic value in entrepreneurial universities. World's first university
research park identified as science and Technology Park was established in the early
1950s in United States at the Stanford Research Park of Northern California known
as Silicon Valley (SV) today. University of California, San Diego (UCSD) and its
biotechnology spinoffs with an entrepreneurial university formation strategy is

succeeded to be the best examples of regional innovation clusters.

Britain is the second country after the United States that established STPs. Two

research parks were founded in UK; Heriot-Watt University Research Park in
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Edinburgh and Cambridge Science Park in Cambridge in 1972. Beginning of 1980s,
there were 21 STPs in the world: 12 in US, 7 in France and Belgium, and 2 in UK.
Just the opposite of the other countries, they founded STPs in poor regions in Italy.
They founded two of them in Bari and Trieste during this term. The first studies on
the establishment of STPs in Germany were initiated by the Berlin Technical
University in 1978. The Entrepreneur Support Center was founded in 1983 in Berlin.
This was followed by a second technology center established in Aachen. H.
Etzkowitz (2012) states that, the first venture of STP in France is Sophia Antipolis
which is the most advanced one in the country that was founded in 1972. The idea of
Technopolis was implemented in the 1980s put in the practice in the 1990s in Japan.
STPs have become a distinguished factor in Western Europe as well as in the United
States and in many developed countries.

To examine the Science and Technology Parks implementations and their effect to
regional development, Research Triangle Park could be evaluated as one of the best
practices.

2.3.2.2.3 Research Triangle Park (RTP)

Research Triangle Park (RTP) in North Carolina was founded in 1959 and has been
a remarkable success both in US and in the world. It is one of the largest research
parks in the world. There are experts in science fields such as IT, biotechnology,
telecommunications,  micro-electronics,  pharmaceuticals,  chemicals and
environmental science, stated in web page of RTP (2015). There are 200+ research
companies, 39,000+ high-tech workers, and 22.5 million sg. ft. of built space in
7,000 acres (2,833 hectares). There are two companies which have more than 5.000
workers (Cisco Systems, Inc. IBM Corporation) and 53% of them have less than 10
workers, 46% of the firms are in Biotech & Life Sciences, written in Headquarters
(2015) Report. Research Triangle Park is half the size of Manhattan and the RTP
Foundation has purchased a new land (100 acres). When complete, the development
could generate $2 billion in new private investment and 100,000 jobs, as written by

Sorg (2014) in web page.
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Cirillo (2013) express its development shortly as follows. There are “New-Line”
industries and the type of industries differs in time. Most of the growth in economy
in that area and in US produced by these New-Line industries is dealing with e-
learning, electronics, telecommunications, engineering, chemicals, management and
business services. Cirillo states that, the strategic agglomeration model of RTP is
based on the logic of “geographically clustered economic activity” or
research/technology/industrial clusters — as put forward by the economist Alfred
Marshall in the 1800s and later expanded on by others like Kenneth Arrow and Paul
Romer - and more recently by Michael Porter. They explain benefits that are
accumulated for works, companies, and local economies into three “externalities”

including:

1. Input externalities: In a geographic concentration for a given industry, sharing
infrastructure and transportation costs reduced the total cost and specialized services

help for it.

2. Labor market externalities: Specialized skilled workers can concentrate the jobs

easily and this is attractive to local companies.

3. Knowledge externalities: Highly concentrated and interrelated activities in a

limited geographic area facilitate the spread of information and knowledge.

In its current state, RTP meets all of the conditions associated with satisfying

“geographically clustered economic activity”.
2.3.2.3 STPs in Turkey

The idea of establishing a research park has started to emerge in the early 1970s in
Turkey. TUBITAK Marmara Research Center (MRC) was founded in 1972, keeps
on working in Kocaeli, in “TUBITAK Gebze Campus". The first University-
Industry development center in Turkey is EGE University-Development Center of
Industry Cooperation (USIGEM) which was established in 1983. The first

cooperation of University and industry is between Ege University and the Aegean
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Region Chamber of Industry (EBSO). Izmir Technopark Inc was founded in 1988 as
determined in the book written by Bilgehan (2012) .

Istanbul Technical University (ITU), Istanbul Chamber of Industry and Commerce
put a research park into operation in 1985. This research park has been operating
under the name of Technology Development Center according to the agreement
signed between ITU and KOSGEB.

METU TEKMER was founded in 1991. TEKMER is a center that was founded by
protocol among KOSGEB, METU and Institutions (Chamber of Industry and
Commerce/ Chamber of Commerce/Chamber of Industry/Technopolis /Technopark /
Research Institutions, etc) and work within the coordination of KOSGEB.
TEKMERSs are the common platforms where SMEs and university come together for
R&D activities under the coordination of KOSGEB.

METUTECH was established in 2001. Detailed information about METUTECH
will be presented in the following parts of our study. izmir Technology
Development Zone and Bilkent Cyberpark was founded in 2002. Hacettepe
Technokent was founded in 2003 and Izmir Science Park was founded in 2010.
Canakkale, Muallimkoy (Gebze), Kahramanmaras and Tekirdag Technology

Development Zone and some others are still in process.

2.3.2.3.1 Technology Development Regions Apply Laws in Turkey

Turkey has legislated the law for Technology Development Areas (TDRs) (Law
4691) in 2001 and the revised law (Law 6170) in 2011. According to these laws,
establishment of TDRs are regulated and taken under control of MSIT. There is a
Founders’ Committee of TDR that needs to have at least one member representing a
university, high technology institute or a public R&D center inhabiting in the same

city, which submits an application for the establishment of TDR to the MSIT. There
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are delegates that represent MSIT, Ministry of Finance, Ministry of Public Works
and Settlement, State Planning Organization (DPT), HEC, TUBITAK and the Union
of Chambers and Commodity Exchanges of Turkey (TOBB) for the approval of
establishment of TDRs.

2.3.2.3.2 Exemptions and Tax Reductions in General

We can list the exceptions and supports as follows, stated by MSIT (2014a):

v Income Tax Exemption for companies, entrepreneurs and corporates,

v" Income Tax Exemption for R&D Personnel. There is a full tax exemption for the
research, software engineers and R&D personnel related to the works in TDRs.
The is possible only if the entrepreneurs and institutions provide the Ministry of
Finance with the necessary documentation approved by the Managing Company in
TDRs, regarding the personnel (researchers, software engineers and R&D
department) they employ and duration of their employment at the R&D projects,

on a monthly basis.

v There are also some exemptions for support personnel and corporate income taxes,
VAT and Insurance Premium Support,

v Encouragement of Foreign Investors and providing easiness for Foreign workers,
v' Supports for Faculty,
v" R&D Investment Support,

v' Exemption for Investment Support for STPs (Customs duty exemption, VAT
Exemption, interest support, Insurance premium employer share support, Tax

reductions, Investment allocation)

2.3.2.3.3 Special Exemptions and Supports for STPs
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There are almost 90% supports for R&D personnel which are working in a
TUBITAK Projects in STPs. In that Zone, running wastewater plants, exemptions
about wastewater price shall be administered by associated Municipalities.
KOSGEB supported entrepreneurs operating at Technology Development Centers
with some exemptions provided by the law. They are R&D, Innovation and

Industrial Application Supports and Entrepreneur Supports.

They are supporting innovative ideas financially that is produced by the young
entrepreneurs who will be graduated in one year from a university as undergraduate,
master or PhD student. The total amount is 100.000 TL at most for machinery,

software, personnel, services and management expenses.

2.3.2.4 METUTECH

The first studies have begun at the end of the 1980s especially with the examination
of US and England examples as well as the other world examples and concrete steps
have been taken for the establishment of METUTECH. METUTECH is accepted as
the first science and research park in Turkey. With the support of these studies,
METU TEKMER is opened, under the main objective of set-up of incubation
centers for technology development with the cooperation of KOSGEB in 1992. With
the help of the successful results obtained, it was encouraged to establish
METUTECH. In 2001, the legal framework related to the Technopolis Technology
Development Zones with the Act of 4691 was enacted by MSIT (2014a).
METUTECH growth was accelerated with effectuation of this Law.

The main purpose of METUTECH is to provide facilities to the companies which
are producing high-tech products and services, their developments with the R&D
activities through benefiting from METU’s intellectual capacity and information
pool. Management of METUTECH also encourages maintaining the collaboration
between industry-university. They assist in transforming the university’s research
infrastructure and information accumulation into economic value through spin-offs,
promoting university based start-ups. Shareholders of Teknopark Inc. are The
Middle East Technical University Development Foundation, Ankara Chamber of
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Industry, Bleda Co, EBI Co, Ortadogu Yazilim Co., and Middle East Technical

University.

METUTECH is at the top of the “Technology Development Zones Performance
Index™ in 2015 between 36 Technology Development Zones in Turkey. With METU
academician’s contributions, 97 new projects, in 2013, 70 new projects in the first 8
months of 2014 started in METUTECH. 18 national, 25 international, 3 Triadic
patent certificates and 3 Utility Model certificates has been taken by METU

Academician’s innovations whose IP rights are still available.

The company profiles mainly arise from research and development on information
technologies (IT), electronics, leading edge materials, energy, defense industry,
chemistry, environment technologies, telecommunications, and biotechnology. The
incubation center at the METUTECH serves to start-ups and micro sized companies.
Most of those companies have started operation as spin-offs from METU research
projects. The purpose of these activities is promoting entrepreneurship and
innovation. METUTECH hosts partners to several European Union Sixth
Framework Program (FP6) projects, such as NICE, SINCERE, ReSIST,
Smelnnov8gate and IP4INNO.

There are many types of buildings with different designs in METUTECH. METU
Technology Development Center has two main parts as “software houses” and
“R&D” facilities with the connection of recreation places and management buildings
besides pedestrian ways, shopping centers and many social facilities. The
Development Plan was designed by METU Department of City and Regional
Planning Design Studio in 1997. Until the end of 2012, the covered area reached up
to 105.000 square meters. Due to growth faster than expected, it would reach up to
250.000 square meters till the end of 2020.

Apart from the main campus, there are two external sub-zones: Technology

development campus in OSTIM (Middle East Industry and Trade Center) Organized

Industrial Region and METU-MEMS (Micro-Electro-Mechanical ~Systems)

Research and Application Center. The main campus has the largest number of firms
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among those three. And the headquarters of METUTECH is in the main campus.
Our study covers all the academic spin-off companies in those three zones. But the

results of the main campus firms made up the core material of the Thesis.

2.3.3 Knowledge Commercialization Process in Entrepreneurial Universities

Wissema (2009) explains the know-how commercialization process in third-mission
universities which are transferring the research results to other parties. In this kind of
universities, they have marketing department and three types of customers which are
1- Techno-based big companies in need of pure and applied science, 2- Production
companies in need of development for the products, 3- Young knowledge-based
companies, techno starters, or young entrepreneurs in need of all kind of supports.

Universities can promulgate the know-how in two ways:

1- Existing company: They can make an agreement in two basic forms: a)
Project which concerns a “result responsibility”, they can make research order-based
or sales or licensing of patents; b) Projects which concern only an “effort
responsibility”, before the competition, basic technologies are being produced by
sponsors or embedded research where researchers and business world work together
at the same location (Cambridge Phenomenon).

2- New company foundation: There are two types of companies: a) Emerged by
scientific research- academic spin-offs, b) Techno starters- if university does not
have IPR, it cannot get financial benefit from the value that techno starters has

created.

2.3.3.1 Types of Knowledge Commercialization

The rationale of knowledge commercialization, encouraged by governments and

university management by research commercialization policies, has become

institutionalized owing to founding TTOs, hiring IP officers, applying inner

procedures concerning IP rights and licensing, and establishing ecosystems for

enterprise investors, stated by R. L. Geiger and Sa (2008). In order to discriminate

between these new organizational forms located within academia but tied to
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industry, a set of criteria is a need to classify the specific form of collaborations (H.
Etzkowitz et al., 1998). Etzkowitz is cited in his book that OECD (1990) offers a
typology of collaboration based on three measures:

1) The institutional level of cooperation,

2) The sphere of cooperation, and

3) Durability of the arrangements.

There are many ways to commercialize knowledge which Gieger (1992) explains as

follows:

v' Consultants: Links between firms and individual faculty members,

v" Science Advisory Boards: “Intellectual Units”. An academician can be a member
on a science advisory board. It usually guarantees university scientists
substantial benefits for themselves and their research.

v Personnel Exchange: Brings the industrial researchers into a university research
environment.

v Contract Research: More than half of the research agreements are contract-
based. Support is provided to faculty who also serve as consultants.

v' Research Consortia: An agreement among several companies to support a
particular vein of research at a single university.

v' Cooperative Research Centers with the existence of Industrial Affiliate
Programs: Sponsoring companies pay an annual fee to support the center and in
return, have privileged access to research results.

v' Research Centers: Focuses on specific technologies and designed to attract

industry support.

There is another type of contract based on joint research. There are differences

between joint and contract research. Joint research is a long-term, broad, trans-

institutional interaction between many scientists. Contract research is more

individual-based and short-term and there is less integration between industrial and

academic partners (H. Etzkowitz et al., 1998).
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Another way to utilize academic research in a commercial manner is to constitute
university spin-off firms which will be investigated in detail in next chapter as one

of our core purposes of this study.

2.4 Academic Spin-Offs and Their Roles in Entrepreneurial University

Academic entrepreneurs (H. Etzkowitz et al., 2000; Meyer, 2003) or academic spin-
offs (Miiller, 2008) is the other type of knowledge commercialization that
academicians establish companies in order to transfer knowledge and technology
from university to industry. As Miiller stated, there is no clear definition of
academic spin-offs. Because of this difficulty about the determination of the type of
technology transfer, we meet different nomenclature of this foundation; such as
academic spin-offs, academic entrepreneurs, entrepreneurial scientist, faculty owned
businesses, techno-starters, entrepreneurial academics last but not least university
spin-off companies. It can be understood that some authors, i.e. Slaughter and Leslie
(1997), who are against this establishment, calls this concept as ‘“academic

capitalism”.

Spin-off is a type of corporate restructuring that emerges when a corporation splits
into parts or divisions to create a new corporation. The new company that is spun-
off takes some of the parent company's assets and equipment. During the
establishment of academic spin-off, the academician can be evaluated as human
asset of the university. Druilhe and Garnsey (2003) states that, studies of technology
transfer supplying descriptive statistics on academic entrepreneurship describe spin-
offs as a homogenous class. Shore and McLauchlan (2012) contend that ASOs are
knowledge brokers and mediators with track records for income-generation;
individuals who are able to successfully operate in the space between the academy
and industry, able to leverage external funding for their research and to employ
teams of researchers and support staff. lacobucci and Micozzi (2015) determined
them as one of the most promising ways of transferring research results to the
market place: the creation of ASOs. They are seen as innovators who have

succeeded in creating or running viable spinout businesses.
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There are three contextual factors that accelerated the rise of ASOs:

1- The ownership of intellectual property rights by technology transfer offices

(TTOs) relative to that of faculty has increased.

2- There is increasing institutional pressure on universities and public research

organizations to commercialize research through licensing and/or ASOs.

3- It is the availability of public funds aimed at addressing the so-called
financing and knowledge gap (Clarysse, Wright, Lockett, Mustar, & M,
2007).

It was proposed that there were five broad categories of university spin-outs, which
was indicated by Druilhe and Garnsey (2003) based on Spin-off activities at
Cambridge University in general as follows:

1- Technical consultancy, sales (distribution), research services
2- Development company i.e. Licensing IP

3- Software-based company

4- Product-based company

5- Create infrastructure

Although the initial typology was available (consultancy, development company,
software, product-based company, infrastructure creation), it conflated important
sub-sectors as disclosed in the empirical analysis such as; contract R&D, production

for niche market, in-house manufacturing and manufacturing outsourced.

2.4.1 The Role of Academic Spin-Offs in Entrepreneurial University

The importance of funds coming from patenting of the discoveries, determined by
H. Etzkowitz (1983) that, made by scientist who still is an academic personnel in
university has been increased. This provided competitiveness and productivity to the

country’s economic development in recent decades. Combining new resources based
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on leading edge technology is easier for academicians as they are closer to these
technologies when compared to other entrepreneurs. Spin-offs from universities are
seen as the entrepreneurial option to licensing by many scientists and TTOs. But
they need financial resources which are not easy to reach due to their status. At that
point using university facilities is a beneficial way for them especially for an
innovative production Druilhe and Garnsey (2003) stress that, if the success of
Cambridge Phenomenon is discussed today, it is because of the economic
contribution of ASOs. There were early spin-outs from Cambridge University at the
end of 19" century. Cambridge Scientific Instruments Company is founded in 1881

by Haroca Darwin, Charles Darwin’s son.

The miscellaneous R&D activities are maintaining together with professors, research
institutes and faculties. Technological knowledge is therefore increasingly becoming
a commercially tradable resource. Spath and Renz (2005) indicates that, the
universities of the 21% century are playing a key role as incubators and network hubs
for knowledge management and innovations and academicians are taking a vital role

in this partnership, written in the article of Pinkwart and El-Ella (2012).

Following mid-1990s, Fini (2010) determined that, legislative revolutions that
pushed public research institutions in the direction of considerable proactivity in
commercializing their research results. Universities in many parts of the world have
begun to invest in the establishment of internal mechanisms (organizational
procedures, incentives, regulations, etc.) that aimed at assisting academic
entrepreneurship in its varying formats. Empirical studies have defined a range of
elements facilitating or inhibiting the foundation and development of spin-offs. Even
though, Penrose (1995) determines that, there were some encouragements for
scientists to become entrepreneurs, because of university environment and policies,
there were some preventions. Their characteristics and adequacy was important to be

an entrepreneur besides being an academician.

There are different types of academicians in entrepreneurial universities, as
explained by Thorp and Goldstein (2010), they are public, translational, artistic,

entrepreneurial and engaged scholar. Public scholars writing a text book, giving
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lectures which are available on DVD, being an expert on mainstream media. The
translational ones are playing a role between basic research and commercialization.
The artistic ones are musicians, dancers, writers and filmmakers that need to change
their attitudes according to industry needs, such as innovation and ideal settings for
exploring new models by interacting with interdisciplinary approaches.
Entrepreneurial scholars are builders that connect people who had no previous
connections to academia by assembling the necessary resources. Engaged scholars
can develop service-learning courses and programs which combine academic

consistency with experiential learning on a particular project.

Although, it seems attractive to all parties, it is not so easy for the academicians to
balance their time and mindset to be both in university and in private company to
satisfy both. They are the main human assets both for the university and for those
companies. H. Etzkowitz (1983) stresses that, from the university side, they can
establish a firm unless it does not infringe the “one-fifth rule”. When there is an
increase of infraction on “one-fifth rule” and academicians started to give
precedence to their firm, their time usage balance is changing. At that point,
university management forces the academicians to resign due to disruption in their
departmental responsibilities and participation in committees. There are different
implementations in countries. H. Etzkowitz (2012) indicates that, some British
universities require academicians who want to have faculty owned business to resign
their post in contrast to many universities in US. While in University of Cambridge,
Druilhe and Garnsey (2003) states that, there is a liberal implementation for
academicians. There is a conspicuous example of this situation in Harvard in 1982,
indicated by H. Etzkowitz (1983). Walter Gilbert, Nobel prize-winning biochemist
and chief executive officer to Biogen, SA, had to leave the university. In 1982,
Gilbert, under pressure from colleagues and university administrators, resigned his
chair at Harvard; he was not permitted to retain it while also serving as chief
executive officer at Biogen.

There are too many resistances from the academic point of view, which grounds the
arguments on facts that the presence of an academic person is a researcher for

science not a tradesman for business world. There occurs a conflict of interest. But if
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the professor makes the research within the university and obtain research fund from
external sources, the university management protects him and show as a model to
others. The only conflict occurs, from the perspective of H. Etzkowitz (1983), when
university interests conflicts external interests. Both internal and external resources
are very important for ASOs. Not only for academicians but also for all type of
entrepreneurs, there is a huge distinction between recognizing an opportunity for a
technology-based product from the first step and create a market value for it as it is
launched. Research applied in the university may result in potential for technologies
that are highly general and need upward study to develop applications, with
consequent ambiguity. The original patents often constitute an inadequate basis for
exploitation. Miiller (2008), Druilhe and Garnsey (2003) stresses that, further
developments, improvements and intellectual property protection are necessary if
these technologies are to be exploited commercially. At that stage, giving

consultancy may give better results for both academician and industry.

2.4.2 Types of Business Activities Maintained by Academic Spin-Offs

The publishing, structures of universities, courses in entrepreneurship and incubators
have a positive effect on the academicians for the knowledge commercialization

through technology transfer offices. In Druilhe and Garnsey (2003) study:

v/ Mustar (1997) makes a distinction between firms which were founded by
academicians and the link they maintained with the science.

v/ Autio (1997) differentiates these firms according to their transformation of
knowledge as science-based firms to create niche markets. ASOs were
comparatively more active in transforming scientific knowledge into basic
technologies. Engineering-based firms are relatively more effective in

transforming fundamental technologies into application-specific technologies.

v’ Stankiewicz (1994) classifies academic spin-off firms according to the way they
operate and identifies different modes of operations: consultancy and R&D

contracting mode, product-orientated mode, and technological-asset orientated
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mode. These modes require a different set of technical skills, different approach
to governance and financing, different connections to the academic knowledge

base, and a different form of infrastructural support.

2.4.3 Pros and Cons of Academic Spin-Offs:

ASOs creation has some substantial advantages. Fayolle and Redford (2014)
published Burg’ study that, the reasons to foster the creation of university spin-offs

as follows:

1) Knowledge utilization: Citizens are paying taxes and waiting for the return as
social or economic benefit. This is valid also for the new knowledge and produced
inventions at least in the public universities. It is desirable if these inventions
provide benefits to the public. In universities, academicians provide tacit knowledge
for the innovations especially during the early stage developments to make them a

commercial product.

2 Economic growth: University spin-offs, especially high-tech firms have an
essential role for national scale economic growth and provide expertise to solve the
specific problems.

3) Learning from the other ‘culture’: Business life is completely different from
academic world. In other words, academic world is known to be ivory towers.
Engaging in the university spin-off establishment with industry can obtain new
research ideas.

4) Revenue generation: Commercialized knowledge provided by the university
can result in income for universities. This occurs from patents or license sold to
business world or the equity they take in spin-off companies or all the related

activities for this invention.

Entrepreneurial academic is a new social class and spin- offs creation have some

disadvantages. How do they perceive their role within the university, negotiate the
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apparent contradictions of that position, and conceptualize the relationship between
the university and society? Shore and McLauchlan (2012) explains the drawbacks as

follows:

v" Universities have been ‘penetrated’ and ‘colonized’ by industry and (financial)

transactions,

v’ From a legal perspective, they are ‘public institutions’ and are defined as ‘not for

profit’,

v/ They are organizations whose main mission is determined as teaching and

research,

v" For some, the phrase ‘academic entrepreneur’ is an oxymoron or contradiction in

terms of academia,

v/ But some academicians are interested in privatization and the ethos of

entrepreneurialism enthusiastically. The mission of liberal education is lost.

The question is; what type of risks is borne by the academic entrepreneur? In his
article, Burg and some other academicians have put on the table the arguments

against university spin-off creation as follows:

Reduce academic commitment: Causes conflicts of interest, need investment in time
and effort, academic tasks versus the commitment to private entrepreneurship stated
by many authors (Bird et al., 1993; Renault, 2006) in the book of Fayolle and
Redford (2014). But results show the opposite. Quality of articles arises and number

of citations increases by the university spin-offs.

Research direction change: Focusing more commercial opportunities, engaging in
entrepreneurial activities may change research direction, determined by Colyvas and
Powell (2006). Fundamental research can result in path-breaking innovations and
growing commercial and monetary interests may result in losing of researcher’s

direction. But over-embeddedness can reduce future academic and commercial
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success, stressed by Owe-Smith and Powell, (2003), stated in Fayolle and Redford
(2014) study.

Anti-commons effect: The research can only be shared by the company that bought
the rights of it; they have sold the rights on the intellectual property. The
academician cannot share the research results with the outside world as well as with
other scientists, stated by Krimsky (2003). This is against one of the key values of
university namely “to create and sustain an intellectual commons: a knowledge
archive openly accessible to all members of society, from the perspective of Argyres
and Liebeskind (1998). Cooperation among faculties is decreasing if the research
results are commercialized. If IP is protected by a patent, it receives slightly fewer

citations than their unpatented pairs.

Threats to objectivity: If the spin-off has an inappropriate or unscientific behavior, it
damages the reputation of the university, determined by Blumenthal, (1992), Shane,
(2004).

Inequity among faculty: Income inequity but there is not an empirical research about
it.

Departure of faculty: Leaving academic career but not perceived as problematic and

no empirical study.

Unfair competition by spin-offs: There are State-sponsored enterprises, which leads
to unfair competition for the new ventures. However, there are also many financial

supports for new enterprises.

2.4.4 Success Factors and Economic Impacts of Spin-Offs

Innovation is the most important factor affecting the success of university spin-off
companies. Moreover, other variables that increase the success of university spin-off
companies are personnel support of university, R&D activity and open innovation.
There are some different incubation strategies for spinning-out firms all around the

world. Segal Quince Wicksteed Research Company explains that, in Cambridge,
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with the number of year 2000, about 20% of the firms have a University founder,
indicated by Druilhe and Garnsey (2003). In K.U. Leuven, which is one of the first
tech transfer offices in Belgium, has been founded in 1972 in Leuven University for
R&D studies, has long spin-off tradition. Over the past 35 years, Leuven has led to
creation of over 100 spin-off companies, explained in their web page (Leuven).
These companies have a total combined income of well over 400 million EUR and
employ over 3500 individuals, stated by Ruiz (2013).

In the Portuguese case, ASOs impact has been modest. Based on a sample of 101
ASOs associated to the members of the University Technology Enterprise Network,
it is found that ASOs are quite small (employing on average 9 full time equivalent
individuals and a turnover of 300.000 EUR). Besides being highly R&D intensive,
Portuguese ASOs are internationally-led with almost half of the respondent firms
involved in Export, indicated by Teixeira and Grande (2013).

It is stated by lacobucci and Micozzi (2015) that, as found in other European
studies, the empirical evidence about Italy indicates that most ASOs have
experienced a very low growth and they start small and remain small. As referred in
their article, in Northern Ireland ASOs are technology lifestyle businesses, not
dynamic high-growth potential start-ups. In Europe, the high-tech clusters are in
consideration of policy makers but the more developed high-tech entrepreneurial
environments such as the Boston area or the Silicon Valley are big competitors
ASOs from all around the world. They have the capability to select to best projects

and enough resources to allocate.

There are many reasons which depends on regional characteristics for increasing
economic impacts of ASOs which are stated by Fini (2010) as follows;

v Multi-disciplinarity causes creation of new type of disciplines such as

nanotechnologies.

v/ R&D activities in smaller and more dynamic firms with sophisticated scientific

bases are the centers to pursuit new technologies.
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v’ Provides free framework for academic institutions to maintain technology

transfer operations with following different legal changes in different countries.
The other factors;

v The importance that a university gives to its third mission, the culture of the
university, its attitude towards spin-offs and the competence of the TTO,
indicated by Lockett, Wright, and Franklin (2003),

v/ The reputation and research eminence of individual universities and their
response to political power wielded at international, national, and subnational
levels, stated by Di Gregorio and Shane (2003),

v/ The sectors in which spin-offs are concentrated, their relation with the local
environment strong, stressed by lacobucci and Micozzi (2015). The study in
Italy shows that there is a strong concentration of spin-offs at regional level. The
most important factors are the collaborations with industrial partners and with

the parent university according to the owner of ASOs in Italy.

As it is shown in Table 4, set of indicators to measure the impact of ASOs differs,
determined by (lacobucci & Micozzi, 2015).
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Table 4: Set of Indicators to Measure the Impact of Academic Spin-Offs

Impact

Indicators

High-tech employer

Sector of activity
Number of employees

Source of technological
entrepreneurship

Sector of activity
Promoters, owners, managers

Links with parent institutions

Grants and contracts with the

university

parent

Creation of international
networks

Presence of foreign companies in the

ownership
International cooperation in R&D projects
Extension of geographical market

Source of technological spillover

Collaboration with other firms at local level
Labor mobility
Formation of technology clusters

Stimulate  business

services

support

Incubators

Start-up competitions
Entrepreneurship courses

2.4.5 Legal Basis of Ownership in Academic Spin-Off in Turkey

In Turkey, there are some strict rules applied and permissions taken from the

university management. To commercialize their research, academicians can

establish firms, become partner to an already existing firm or take place in the board

of a firm in the TDRs, provided that they inform university headquarters and supply

necessary permissions. The academicians should inform the university management

and “directorate of working capital” that they will spend some of their time in a

private company or the one they own and earn some money in return for their

efforts. Technology Development Zones Implementation Regulation which is

prepared as Article 9 of the Law on Technology Development Zones No. 4691 is

explaining the academic staffs’ situations.

Employment of Personnel in the Zone Article 16 states that:
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Employment of personnel in Zone and in the Managing Company shall be carried
out according to the labor and working legislation in force. Foreign managers and
qualified R&D personnel may be employed within the framework of Law on
Foreign Capital Incentives no. 6224 and provisions of relevant legislation. The
personnel of public institutions and agencies and those of universities that are
needed to provide services as research personnel for the activities in the Zone may
be employed part-time or full-time upon the permission of their institutions. The
earnings of lecturers, academic staff and research assistants working as part-time
personnel shall be kept outside the scope of the university’s revolving fund. The
personnel that will be employed on a full-time basis shall be given an un-paid leave
by their institutions and their link to their position shall continue. The academic
staffs who are working on a temporary assignment basis both domestically and
abroad as foreseen in Article 39 of Law No. 2547 may carry out their studies in the
institutions of the Zone upon the permission of the Executive Board of the
University. The earnings of the lecturers who are appointed in the Zone on paid
leave shall be kept outside the scope of revolving fund of the University.
Furthermore, the academic staff, with the permission of the Executive Board of the
University, may establish a company for the purpose of commercializing the
outcome of their studies may take up partnerships in an established company and/or
may assume positions in the management of such companies stated in web page of

(teknopark.comu.edu.tr).
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CHAPTER 3

ACADEMIC SPIN-OFFS IN METUTECH

3.1 A Demographic Examination

This thesis is different from other/similar studies conducted in other Technoparks.
The thesis draws on a database of university spin-offs and on real-time data from
METUTECH Management to investigate them. METUTECH is the most adequate
pilot area to check the scientific, social and revenue generating ability positions of
ASOs in an entrepreneurial university. The sample is used to identify their current
conditions of revenue generating ability, titles, departments, foundation year and
numbers of ASOs at METU.

3.1.1 Methodology and Data Collection

To draw an overall picture of ASOs in today’s METUTECH, we requested statistical
data from the METUTECH management. Before receiving the data, we made a

classification as follows:

v" The number of ASOs as an academician in METU or from other universities that
have company in METUTECH.

v' Their foundation and kick-off years in METUTECH.

v' The title and departments of the academicians in ASOs.

v" Their annual revenues in terms of private, public or foreign sectors distributions,

from R&D projects or others.

3.1.2 Data Selection and Sampling Methodology

After informing the METUTECH management and completing the necessary
paperwork between METU Business Administration Department and the

METUTECH management, we received the data that constitutes the basis of our
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study. We made face-to-face interviews with the METUTECH management several
times. It is clear that this data collected about ASOs was one of the most
comprehensive and detailed compilation they edited until now. This study covers all
the academic people that have ASOs in METUTECH from METU and from other

universities.

3.1.3 Type of the study

This is a cross-sectional, descriptive and interpretative type of study to make an
assessment about the spin-offs in METUTECH. Before presenting the descriptive
statistics that we gathered from the data, it is important to tell the reader that the
names of the companies are kept confidential for the privacy. Each company has

been coded with a number like Spin-off 1, Spin-off 2 and so on.

3.1.4 Place and Interval

In our study at METUTECH, the interval differs as follows:

The foundation and kick-off dates start from 1989 until March, 2015. The data about
their revenues differs. The revenues of 2011 and 2012 are not included. We
compared the data with 2010 and 2014 for the purpose of examining the differences

between these 4 years.

3.1.5 Purpose and Importance of the Study

In this study, the main purpose was to make an assessment about ASOs at METU
which is the leading entrepreneurial university in Turkey. ASOs are one of
knowledge commercialization methodologies of entrepreneurial universities. For the
purpose of making an assessment about their current situation, METUTECH is a
proper STP for the study. The data that was given from METUTECH Management
was sufficient to interpret for this purpose. The purpose of the study, which was
investigating ASOs with respect to the years of establishment, their titles, revenues

and departmental distribution, is conducted.
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3.1.6 Population and Sample

There are 75 academicians in ASOs in METUTECH and 60 of them are
academicians from METU. There are 63 ASOs and in 53 of these companies, there
at least one academician from METU. The remaining 10 of the companies have
academician from other universities. The 60 academicians are from different
departments of METU. Some of them have more than one company ownership. In
our study, our main purpose is to examine academic-spin offs in METUTECH
which has at least one academician from METU. But, for comparison, we used also
the total number of ASOs in METUTECH

3.1.7 Analysis

3.1.7.1 Analysis for the Company Profile

Table 5: Company Distribution in Terms of Having an Academician from METU

Amount (n) | %

Firms with METU Academicians 53 84%
Others 10 16%
TOTAL 63 100%

There are 63 ASOs in METUTECH and 53 of them, means 84%, have at least one
academician from METU as the owner of the company. Although METUTECH
campus located in Ankara, there are some ASOs from other cities ( Karabiik, Konya,
Gaziantep, Mugla). And, there is no medical faculty in METU but there is a firm
established by medical doctors (GATA) in METUTECH.

There are 303 companies in METUTECH and almost 200 of them have been
established there. When we compare these numbers with ASOs in METUTECH:

63/303= 21% of the companies in METUTECH are ASOs.

53/303= 17% of the ASOs have at least one academician from METU.
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200/303= 67% of the total companies has been founded at METUTECH.

In total 63 ASOs:

19 ASOs of 63 firms, did not declare revenue for the term of 2013-2014. Some of
the firms have transferred their offices to other STPs. Most of the companies are
working as project-based. As a result of this, when the project ends, some of them
are closed. But some of the ASOs are keeping their places by paying their rents and
liabilities. There are 2 companies which are listed as passive. There are 40
companies active (revenue in most recent year) now, whis equal to 63% of
established companies. An additional 13 companies are operating but with no
revenue in the most recent quarter. In order to be conservative, we are not treating

them directly as active in the calculations.

There are some companies that have been founded in another place and settled in
METUTECH after a while. For example, there is one company founded in 1989, at a
time when METUTECH had not started its activities. This company was transferred
to METUTECH in 2002. There is another company founded in 1992 but was
transferred in 2006. Both of these companies have academic people both from

METU and other universities.

Our benchmark year is 2010. When we compare the years 2010 and 2014, we see
that there is an increase in the foundation ASOs in METUTECH which has at least
one academician from METU. 27 of Spin-offs, which means 51% of all ASOs in
METUTECH, that are the firms with METU academicians, are founded after 2010.
And the date between foundation and kick-off is shortening after 2010.

In 63 companies, generally there is only one academician as the owner of the
company. 55 of them have only 1 academician which constitutes 87% of the data. It

is also valid for academicians from METU.
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Table 6: Company Distribution According to Foundation Dates

# of Firms # of Firms
Date Established METU % All %
Academicians Academicians

1989 1 2% 1 2%
1992 0 0 1 2%
1997 0 0 1 2%
2001 2 4% 2 3%
2003 1 2% 1 2%
2004 2 4% 3 5%
2005 2 4% 2 3%
2006 3 6% 4 6%
2007 2 4% 3 5%
2008 3 6% 4 6%
2009 3 6% 3 5%
2010 7 13% 7 11%
2011 2 4% 2 3%
2012 7 13% 9 14%
2013 12 23% 14 22%
2014 5 9% 5 8%
2015 1 2% 1 2%

TOTAL 53 100% 63 100%

In the spin-offs that have at least one academician from METU, 90% of them have
only 1 academician as the owner of the company. The number of companies with

more than one scholar is 8 in general and 5 from METU.
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Table 7: Number of Academicians in firms and Their Percentage Distributions in

Academic Spin-Offs in METUTECH

TOTAL METU
Number of Academician | #of firms | % #of firms | %
1 55 87% | 48 90%
2 5 8% 3 6%
3 2 3% 1 2%
4 1 2% 1 2%
TOTAL 63 100% | 53 100%

Only 2 other universities have made a partnership with the academicians from
METU. The number of Spin-offs which has academicians from other universities is

10 spin-offs with 14 academicians.

3.1.7.2 Distribution of Academicians With Respect to Departments and Titles

Total of Academicians in ASOs in METUTECH are 75.

The Number of Academicians in Spin-Offs in METUTECH According to the
Years

As mentioned at the Table: 8, the ownership of academic spin-off has started to
increase after 2010. And establishment of academic spin-off are increased after 2012

with the legal regulation for the researchers.
According to the Years

The number of firms that has at least one academician from METU is 61 with 76%
of total academicians. One of the academicians has left in 2014 from METUTECH.
In Total, 42 ASOs established their firms after 2010, means 56% of 75

academicians.
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After 2010, 34 ASOs which have at least one academician form METU established

their firms, means 56% of 61 academicians from METU.

Table 8: Academic Ownership in Yearly Basis in METUTECH (Total/METU)

TOTAL METU
AMOUNT | YEAR AMOUNT

2001 1 2001 1
2002 1 2002 1
2003 1

2005 4 2005 3
2006 3 2006 1
2007 5 2007 4
2008 4 2008 3
2009 6 2009 6
2010 8 2010 8
2011 1 2011 1
2012 16 2012 12
2013 16 2013 13
2014 8 2014 7
2015 1 2015 1
TOTAL | 75 TOTAL |61

Distribution of Academicians With Respect to Departments

There are academicians from different departments. Most of them are mainly from
three departments which are Electric Electronic Engineering, Mechanical

Engineering and Biology.
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Table 9: Number and Percentages of Academicians According to Their
Departments in METUTECH

# of Academicians According to Departments in METUTECH
Departments Total | % METU | %
EEE 17 23% 15 24%
ME 11 14% 9 15%
BIO 7 9% 6 10%
AE 5 7% 4 7%
CE 5 7% 5 8%
CENG 5 7% ) 8%
1 5 7% 5 8%
MEDICAL 4 5% 0 0%
METE 3 4% 2 3%
CEIT 2 3% 2 3%
CHEM 2 3% 2 3%
GEO 2 3% 1 2%
ID 2 3% 2 3%
CHE 1 1% 1 2%
GENETICS 1 1% 0 0%
MINE 1 1% 1 2%
PHYS 1 1% 0 0%
STAT 1 1% 1 2%
TOTAL 75 100% 61 100%

The other departments are Aerospace Engineering, Chemistry Engineering, Civil
Engineering, Informatics Institution, Medical Faculty, Metallurgical and Materials
Engineering, Computer Education and Instructional Technology, Chemistry,
Geology, Industrial Design, Chemical Engineering, Genetics, Mining Engineering,

Physics and Statistics.
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When the data examined in order to departmental distribution, as mentioned above
the most ownership comes from 3 departments which are EEE, ME and BIO which
are in Total 49% of all the ASOs in METUTECH.

Electrical and Electronic Engineering (EEE) Department

Total number of ASOs from EEE is 17 which have 23% in Total. This department is
also at the top of the ownership list of METU academicians in METUTECH. There
are 15 academicians, and they have 24%. There is an increase after 2010. 67% of
Spin-offs have established after 2010 from EEE department.

Mechanical Engineering (ME) Department

The second highest department is having an academic spin-off in METUTECH is
ME with 11 spin-offs in Total with the 14% in the list. There are 9 academicians in
ASOs in METUTECH from ME department with the percentage of 15.

Biology (B1O) Department

The third highest one in the list is department of BIO with the percentage of 9 with 7
spin-offs in total. There are 6 academicians from BIO department. 67% of them
have founded after 2010.

Distribution of Academicians According to Their Titles

There are 61 METU academicians in ASOs in METUTECH. As we see from the
Table 10, there is an increase after 2010 of establishment of spin-offs. In 2015, there
is only 1 ASOs due to the data was until the end of March, 2015.
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Table 10: Distribution of Academicians According to Their Titles

Associate Research METU
Year TOTAL | Prof | Prof PhD | Assistants
2001 |1 1 1
2002 |1 1 !
2003 |1 1
2005 |4 3 1 3
2006 |3 2 1 !
2007 |5 2 3 4
2008 |4 2 1 1 3
2009 |6 5 1 6
2010 |8 5 1 2 8
2011 |1 1 1
2012 |16 5 7 4 12
2013 |16 4 6 1 5 13
2014 |8 6 2 !
2015 |1 1 1
TOTAL | 75 37 |21 8 9 o

Table 11: Total Distribution and Percentages of METU Academic Spin-Offs
According to Their Titles

Title # of People | %
Research Assistants | 15%
PhD Holders 5 3%
Assoc. Professors 12 20%
Professors 35 57%
Total 61 100%
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The highest number of title in METU academicians are Professors. There are 35

Professors with 57% in Total as seen in Table 11.
Research Assistants

There are 9 Research Assistants in Total as being an owner of a spin-off in
METUTECH. All of them founded their companies after the legal permission in
2012. There are 804 Research Assistants in METUTECH in total at the end of
March 2015 (YOK, 2015). Their percentage is very low when we compare them
with the total number of Research Assistants in METU.

9/804=1.1%

There is an increase in number of Research Assistants’s ASOs foundation after 2012
over time. Because of the new legal implementation for the Research Assistants,
company ownership in STPs is available for them since then. However, 67% of

Research Assistants, means 6 of them has left from the company in 1 or 2 years.
PhD

There are 8 PhD holders that have academic spin-off in METUTECH in Total.
There are 5 PhD holders from METU in METUTECH. At the end of March 2015,
there are 295 PhD holders in METU in total. Their percentage is very low when we
compare them with the total number of PhD holders in METU.

5/295= 2% of them have academic spin-off in METUTECH.
According to the Years

There is no important change according to the years for the distribution of the

ownership for PhD holders.
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Associate Professors

There are 21 associate professors have academic spin-off in METUTECH. There are

no assistant professors that have a spin-off in METUTECH.

According to the Years

We can easily see that after 2010 there is an increase being ownership as academic
spin-off at METUTECH with the title of associate professors. 57% of them has
founded after this year.

There are 12 Associate Professors from METU in ASOs in METUTECH. There are
176 Associate Professors in METU at the end of March 2015.

12/176= 7% of them have academic spin-off in METUTECH.

58% of them has founded after 2010.

Professors

The most academic spin-off ownership is the title of professor in METUTECH with
the amount of 37. 61% in Total but one of them has left in 2014.

According to the Years

There are no radical changes in order to distribution of them according to the years.
But after 2010 it is increasing. 15 of Professors have established their companies
after 2010. It means 41 % of them have founded after 2010 in Total.

The most company ownership is in ASOs in METUTECH in METU academicians
belongs to Professors. They are 35 professors in ASOs in METUTECH. In METU,
there are 384 Professors at the end of March, 2015. (YOK, 2015)

35/384= 9 % of them have ASOs in METUTECH.
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43% of them which has at least one academician from METU has established their
firms after 2010.

3.1.7.3 Analysis for the Revenues

The revenue that generated by the company which has established in 2015 is not
included in revenue calculations. The total revenue generated by ASOs by active 40
firms which has at least one academician from METU is 40,298,833.09 TL in 2014.
There are revenues from foreign countries, from public and private sectors as R&D

or out of R&D activities.

Total Revenues in Years

In the Table 12, the total revenues have shown that the academic spin-off in
METUTECH has generated between 2004 and 2014. These are the firms that have at
least one academician from METU. When we divide the total revenues to the
number of companies with declared revenues in that year, we see the Average
Revenues they generated in terms of private and public sectors, and also from
abroad. While average revenue was 825,324.29TL in 2013, it has increased to
1,007,470.83TL in 2014.

When we made a comparison between the years 2010 and 2014, the number of firms
with declared revenues has increased from 23 to 40. This means that there is a 74%
increase. Total revenue they generated has increased from 15,842,188.01 TL to
40,298,833.09 TL which means:

(40,298,833.09 TL /15,842,188.01 TL)-1= 154% increases in total revenue from
year 2010 to year 2014.
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Table 12: Total and Average Revenues of Academic Spin-Offs in METUTECH

with the Percentages in Years

# of %

Year | Total Revenue (TL) | Average Revenue (TL) Firms | Change
2004 1,513,571.98 756,785.99 2

2005 2,486,258.06 414,376.34 6 -45%
2006 5,894,774.88 535,888.63 11 29%
2007 5,960,951.32 496,745.94 12 -7%
2008 7,140,166.45 476,011.10 15 -4%
2009 9,715,819.20 539,767.73 18 13%
2010 15,842,188.01 688,790.78 23 28%
2013 28,061,022.48 825,324.19 34 19%
2014 40,298,833.09 1,007,470.83 40 22%

When we divide the total revenues to previous years’ amounts we see the percentage
increases and decreases. For example the revenue differences between 2013 and
2014 are 22%. There is no data for years 2011 and 2012.

There were 23 companies in METUTECH with declared revenues in 2010 and 20 of
them are still present with declared revenue for 2014. When we compare the year
2010 with year 2014, according to the Average Revenues that the spin-offs

generated, we see that there is an increase in average revenues of almost 46%.
(1,007,470.83 TL/688,790.78 TL)-1=46%

Of the 23 ASOs from 2010. there is 1 spin-off which is not available (passive) and 2
with no revenue in 2014, in METUTECH.
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Figure 4: The Spin-Offs Revenues Increase and Decrease Particularly in 2013-2014.

Number of firms and total revenue is increasing every year in METUTECH. But the
average revenue has increased and decreased in years depends on firm amounts and
the revenue they generated as shown in Figure 4. These are revenue changes of 34
firms, years 2013-2014.

When we compare 21 spin-offs’ which are founded after 2010 revenues from 2010
to 2014:

(29,728,928.38 TL/15,842,188.01 TL)-1= 88%

There is 88% revenue increase from 2010 to 2014 for the same spin-offs that they
were in METUTECH both in 2010 and 2014. There are 20 new firms in
METUTECH that they were not there before 2010.

The comparison between the revenue of year 2010 and 2014 is in Table 13.
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Table 13: Total and Average Revenues of 2010 and 2014

Revenues of | REVENUE of | REVENUE ~ o Revenue of New
old firms 2010 of 2014 Firms (2014)
0)
TOTAL 15842188 | 29728928 | . 98%0 10,569,905
increased
# of firms 23 20 13% decreased 20
115%
Average 688,791 1,486,446 . 528,495
increased
The total revenue for 2014 is 10,569,904.71 TL + 29,728,928.38 TL =

40,298,833.09 TL

There are 10 ASOs which have more than 1 Million TL Total Revenues in 40 spin-
offs in METUTECH in 2014.

Table 14: Average Revenues Generated in Sectors

Year Total Foreign | Total Public Sec. | Total Private Sec. Total Revenues #of
Rev. Rev. Rev. firms
2004 7,457.50 777,649.20 728,465.28 1,513,571.98 4
2005 175,569.80 885,393.10 1,425,295.16 2,486,258.06 6
2006 26,274.12 2,754,638.13 3,113,862.63 5,894,774.88 11
2007 5,893.56 2,047,114.82 3,907,942.94 5,960,951.32 12
2008 415,629.48 850,992.55 5,873,544.42 7,140,166.45 15
2009 984,050.16 1,798,078.16 6,933,690.88 9,715,819.20 18
2010 425,937.94 2,170,719.68 13,245,530.39 15,842,188.01 23
2013 | 7,152,315.76 19,278,403.27 1,630,303.45 28,061,022.48 34
2014 | 4,652,026.35 31,476,870.02 4,169,936.72 40,298,833.09 40
Year Av_erage Average Public Average. Private Average #of
Foreign Rev. Sec. Rev. Sec. Rev. Revenues firms
2004 1,864.38 194,412.30 182,116.32 378,393.00 4
2005 29,261.63 147,565.52 237,549.19 414,376.34 6
2006 2,388.56 250,421.65 283,078.42 535,888.63 11
2007 491.13 170,592.90 325,661.91 496,745.94 12
2008 27,708.63 56,732.84 391,569.63 476,011.10 15
2009 54,669.45 99,893.23 385,205.05 539,767.73 18
2010 18,519.04 94,379.12 575,892.63 688,790.78 23
2013 210,362.23 567,011.86 47,950.10 825,324.19 34
2014 116,300.66 786,921.75 104,248.42 1,007,470.83 40
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It is observed that there is an increase in foreign and public revenues but decrease in
the private sector revenues over time as shown in Table 14.

Number of firms is increased 74%, total revenues are increased 154%, and average
revenues are increased 46%. Between the years, 2010 and 2014, while average
foreign revenue has increased 527% and public revenues are increased 734% on

average but there is 82% decrease in private sector revenues.

As a result;

The number of ASOs and academicians who has an ownership in METUTECH has
increased cumulatively while it was one or two initially in METUTECH for the first
years of its establishment. It was not surprising to see that, 84/% of them have at
least one academician from METU. There are academicians from other universities
even from other cities that have a spin-off in METUTECH.

The most ownership in METUTECH is in academicians that who are at the position
of professor. And it was not surprising to see the increase for the researcher being

an owner of an academic spin-off after the legal regulation in 2012.

There are 63 ASOs in METUTECH and 53 of them have at least one academician
from METU with the date of March 2015. 9 of them have left from METUTECH.
Two of them had an ownership from outside of METU and 7 of them were
companies which had academicians from METU. One of them has transferred its
company to another Technopark. 2 of them are classified as passive condition. When

we compare the number in total as:

53 of them were active at the beginning of 2014. 11 of them have no activity now.
One of the ASOs did not declare revenue for 2014 but is still there. As a result 40 of
them are in METUTECH in current situation. And they generated revenue in total
40,298,833.09 TL for the year 2014.

We tried to investigate the academic spin-offs’ performance in detail. Between the

term of 2010 and 2014, their revenues and number of firms are increased as it stated
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in our study. As we mentioned above, there are some companies that did not declare
revenue for 2013-2014 term. Our assessment is from this output that they have a
project which was satisfactory both in monetary and work load which covers more
than one year. So they did not declare revenue for this term, they are trying to
complete their projects. And there is another reason for not declaring revenue but
still being in METUTECH. To have a place in STPs is very difficult. When
companies had a place in a STP they wanted to keep this area with paying its rent
and liabilities to the management and trying to get a new project. As a result of our
study about ASOs in METUTECH, we examined them in terms of their years of
establishment, the academician’s titles, revenue they generated and departmental

distribution as current situation.

Some studies conducted on this subject to benchmark to our study in
METUTECH

1- Izmir High Technology Institute (IHTI): There are 23 ASOs in January 2013
in Izmir Technology Development Area which is 23% of all their companies.
23/98= 23%. There are 34 companies in METUTECH in January, 2013.

2- Leuven Research Park in Belgium. Leuven has led to creation of over 100
spin-off companies. METUTECH there are 40 spin-offs in 2014. Leuven has
reached this number in 35 years while METUTECH has reached 40
companies in 13 years (2001-2014)

3- 100 spin-offs have generated 400 million Euro incomes in Leuven and
employing more than 3,500 people while ASOs in METUTECH have
generated 40 million Turkish Lira (~13, 6 million Euros) and 473 people are
working in ASOs.
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CHAPTER 4

CONCLUSION

4.1 Summary

In this study, comprehensive literature review about the practices and applications of
entrepreneurial universities, knowledge commercialization, technology transfers and
academic spin-offs with pros and cons, legal regulations, and best practices are
conducted. The various roles assigned to the Entrepreneurial University are outlined
and specific attention is given to the role played by ASOs. A demographic
examination is carried out on ASOs at METUTECH.

In Chapter I, the purpose of the study is clarified as an introduction to the thesis.
There has been a significant change in Higher Education Institutions over time.
Currently they seem to be moving from science-based university to “Entrepreneurial
Universities” or “Third Generation Universities” models. In order to satisty the
expectations of internal and external stakeholders new generation universities are
emerging. The activities in universities are directed towards ‘knowledge transfer’,
providing links with industry and commercializing university research and teaching.
Universities are having increasingly important role in the country’s innovation
system. Within a Triple-Helix nexus which involves universities, private companies
and government institutions, a new type of interaction began which refers
entrepreneurial activities. All actors in Triple Helix (university- industry-
government) developed new policies and tried to get benefit from this interaction.
Among many alternatives, ASOs are the most direct one of the knowledge
commercialization activities. The main purpose of this thesis explained as to present
the roles of Entrepreneurial University in education system and the situations of

ASOs in this new structure with their pros and cons.
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In Chapter I1l, the emergence of Third Generation Universities-Entrepreneurial
University is investigated. As it is stated in Table 1, characteristics of the three
generations of universities are evolving over time. The first generation of
universities is defined as Medieval Universities, can be identified with the objective
of education only. | explained the reasons of First Transition Period from first
generation universities to second type of universities with a new intellectual
movement scientific revolution, Renaissance, the age of Enlightenment. The
triggering developments of the transition from “preservation and transmission of
accepted knowledge” to the “discovery and advancement of new knowledge” are
stated. The second generation of the universities is defined as Humboldt Type
University, can be identified with two objectives: Education + research. |
emphasized the “Modern Scientific Method”, and the specialization in this term. In
Second Transition Period, we saw the new developments in social and academic
worlds for many reasons. The Conclusion was, the significant increase number in
the population of students and academic entrepreneurship, interdisciplinary research,
Globalization were the most important ones. The third generation of universities is
defined as Entrepreneurial Universities, can be identified as know-how exploitations
in addition to education and research objectives. The first user of the term of
Entrepreneurial University was H. Etzkowitz, 1983. Stanford, Harvard and MIT,
Cambridge Universities and the implementations of entrepreneurial education is
explained in this chapter with best practice. Triple Helix Concept is the best
identification of this new type of term in Higher Education System as | explained in

detail, based on the Figure 1.

The success factors of entrepreneurial education and roles of them are stated and
there is still no standard measurement of this new entrepreneurial system. | must say
that the measurement of Turkish Ministry of Science, Industry and Technology is
very detailed and effective way of measuring universities in terms of their
entrepreneurial and innovative success. METU is at the top of this ranking for the
year 2014. In Chapter II, | also examined effects of entrepreneurial approach in
Universities in the Triple Helix balances, studies on Industry-University
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Collaborations in Turkey, Entrepreneurial University implementations in Europe,
USA and Turkey with best practices. Technology transfers, knowledge
commercialization activities, Science and Technology Parks, ASOs in
Entrepreneurial University are stated in this chapter also. Their structures and
implementation studies are examined. The general profile of METUTECH is given

in detail.

In Chapter 1ll, | explained the details of my study about ASOs in METUTECH. |
got the data form METUTECH Management with the details of number of ASOs,
their foundation and kick-off years, distribution of academicians with respect to
departments and titles and annual revenues in terms of private, public or foreign
sectoral distributions, from R&D projects or others. My findings were: There are 40
active (declaring revenues) ASOs in METUTECH (March, 2015). Their numbers
and revenues are increased over time. Between the years, 2010 and 2014, the
number of firms is increased 74%, total revenues are increased 154%, and average
revenues are increased 46%. Between these years, while average foreign revenue has
increased 528% and public revenues are increased 734% on average but there is

82% decrease in private sector revenues.

4.2 Discussions

4.2.1 Discussions on Entrepreneurial University and Implementations

Advanced third mission activities are rich, involving the commercialization of
knowledge and deeply affecting the academic ethos. Due to their effect, there is a
resistance that occurred in the academic world. The shift to an entrepreneurial
university still raises resistance in segments of the scientific community, stressed by
Fuller (2005). It has consequences not only for ethical standards, but also for the
concept of knowledge as a public good. While the number of HEIs increased in last
decades, expansion did not mean that the first and second missions were fully
achieved. A University does not become an Entrepreneurial University simply by
offering Entrepreneurship courses. Also, not all Universities could or should become

Entrepreneurial Universities. There is probably sufficient room for many institutions
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at different levels. But remaining at the research level for a long time may be ended

by falling out of the race.

There is a big resistance to change in academic community. It is stemmed from
avoidance to have a conflict between commercial world and education environment.
In commercial world, the knowledge which is produced in university will be
commercialized. And in education environment, researchers make their researches
independently. H. Etzkowitz (1983) indicated in his study that, some of the
academicians think that, those universities which are involved in entrepreneurial
activities are concerned about possibly harmful effects on their institutions. Bill
Graham, the president of the University of Toronto Faculty Association, stated in
1999, “Developing entrepreneurs is not the goal of university education and venture
creation is not their priority. Turning scholars into entrepreneurs undercuts the very
idea of postsecondary education ” (ACU, 2004).

Have research and education lost their way in being associated with knowledge
commercialization? This is a key question both for the individual (researcher) and
organizational levels (universities). The principal success factors in this kind of
strategy and in developing the entrepreneurial dimension within the universities
relates to the capacity of universities to develop ‘ambidexterity’ at the institutional

and individual levels, stressed by Chang (2009).

H. Etzkowitz et al. (2000) state the technology commercialization role is one of the
identifications of entrepreneurial university model. We believe that,
““Entrepreneurial’”” university model, particularly in the context of late-
industrializing economies, also implies a significant emphasis on injecting a greater
dimension of entrepreneurship to the contents of university education itself. Stated
differently by Wong (2007) that, not only does the university need to take on new
functions, but also the nature of its core function of education needs to be re-oriented
as well. The contribution of universities to society is complex and non-linear, and
universities differ in the focus and balance of their engagement activities. This is

desirable in a system which supports ‘a variety of excellence’ and in which
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discipline areas differ in their range of knowledge transfer activities, indicated by
Howard (2006).

Guerrero and Urbano (2012) explained that, the ability and capacity of universities
to change and adopt new course of action seems low while there is a big impact
about entrepreneurship in economic growth generated from universities, as stated in
the book of Fayolle and Redford (2014). Although, there is a trend about
entrepreneurial universities, due to bureaucracies it seems not easy to convert the
traditional ones into entrepreneurial. There is a disconnection between academic
world and industry in terms of converting knowledge into economic and social
utility. It is obvious that, there is a necessity for universities to become more and
more entrepreneurial, converting its strategy, its structure and policies into economic
value. But uncertainty and complexity in their environment is very high, and the
entrepreneurial pressures from within need to be rearranged according to countries’
and universities’ conditions. A university which is fully engaged with economic,
social and cultural needs of society, stated by NCEE (2013), can be said to be ideal.
But there must be a limit about the degree of collaboration with a supervisor in
university. On one hand, it would be useful if they are more involved in the world of
business, on the other hand too much entrepreneurship in universities curriculum

may reduce the number of research and scientists.

4.2.2 Discussions on Academic Spin-Offs

Especially Krimsky (2003) states his disagreements very strongly about the degree
of engagement of university members in practical matters of society. He argues the
university community’s walls to be too liberally breached in engagement with the
commercial world. Still, a fundamental incompatibility of purpose remains evident
between academic and commercial institutions, determined by H. Etzkowitz (1983).
The incompatibility of purpose becomes visible in the everyday operations of the
university. Faculty, who become entrepreneurs, although they tend to be
overachievers, can hardly find time to fulfill all the unremunerated chores of
academic citizenship. Moreover, the two roles that need to be fulfilled require

decisions the interests of which inherently conflict. As H. Etzkowitz (1983) states,
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many faculty entrepreneurs eventually leave the university when their firms become
commercially successful. This situation represents a triumph for the university's
mission of economic development but a loss for academic purposes. The more
demanding the role of the academic investor achievements in the new spin-off firm,
the bigger the potential for conflicts of interest between academic and commercial
activities, stressed by Lockett et al. (2003).

The productivity of the university is largely based on the finite quantity of faculty
time and effort. The more time faculty devotes to technology transfer in special
centers, or to promoting proximity effects, the less he will be available for teaching
and fundamental investigation.R. Geiger (1992) indicates that, the linkages to
industry might be construed as inimical to university teaching. In most of the
countries, the academician’s restriction of time usage in their firms is the main
problem. It is both related with the legal permissions and the mentality of university
management. The initial resource endowment, intensity and availability interact with
the productive opportunities if they find and use the funds with the best-fit business
model on the basis of resource endowments. This is very difficult, unless they make
a good partnership. The pursuit of patents is likely to entail a different course of
research from the endeavor to publish journal articles. And continual involvement
with patenting will surely preclude other lines of research, stressed by Feller (1990)
in Geiger study. In this sense, the pitfalls just discussed, stem more from the
pressure to commercialize scientific research relationships, than from the fact of

doing research under industrial support.

Compared with the big and famous universities or research centers (Stanford
Research Park, WARF, or the high-tech firms that have prospered in Silicon Valley
or around Route 128 in Boston) many others do not have competitive advantage and
cannot reach funds. Just like in Turkey, business start-up is still not recognized as a
career pathway in many European countries as it is stated in EC report
(ec.europa.eu, 2014). The survival rates of SMEs are very low in US, as stated by
University of Tennessee Research Center (2015), as in Europe and Turkey. Due to
changing environmental conditions in business world, big companies will not be the

focal point of employment. The expectation from SMEs in terms of employment
99



potential is more than that from big companies. It was understood that SMEs will
play an important role for the young generations in the future for employment.
Hence, spin-offs from universities as SMEs, as a starting point, will be more
attractive than it was before.

4.3 Conclusion

In this thesis, the knowledge commercialization activities at METU are assessed. It
IS observed that revenues and the number of academicians employed at the
METUTECH increased over time. The growth rate of revenues is higher after 2010.
The number of academicians increased with the change in regulation that allows
researchers to become owner of a company in STPs in 2012. Three departments of
METU, EEE, ME and BIO, have the highest number of ASOs at METUTECH both
in total number of ASOs and the one which has at least one academician from
METU. Between the years, 2010 and 2014, number of firms is increase 75%, total
revenues are increase 254%, and average revenues are increased 46%. While
average foreign revenue has increased 630% and public revenues are increased
835% on average but there is 82% decrease in private sector revenues. It would be

better to understand, the reason behind decrease in private sector.

In our literature review, we meet that Third Mission activities and Entrepreneurial
University system and the transition process is encouraged by most of the policy
makers, scientists, and academicians. Especially both in Europe and in Turkey,
remarkable reports have been conducted by policy makers, (i.e. OECD, EU
Commission, MSIT) to encourage Entrepreneurial Education. In different countries,
the success of entrepreneurial education has been tried to be measured in terms of
answering the social community’s needs: (1) in “short term™: to provide
competitiveness in the world and to increase productivity, quality and efficiency in
the country and (2) in “long term”: to provide welfare as a result of innovation-
based growth in economy via human resources have more entrepreneurial skills. The
economic conditions and studies show that future employment in the companies will
be in SMEs not in big companies. Especially the SMEs which have established as a

result of university- industry and government interactions will invigorate the
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economy. Despite their economic importance, a number of alternative implications
for Entrepreneurial Universities are referred in the literature. University’s strategy,
using resources, institutional infra-structure, type and the way of education, outreach
and satisfying the stakeholders are some of the dimensions of Entrepreneurial
Education with other practices. In many studies we saw there are conflicts to
identify the indicators to measure the entrepreneurial success in the HES. In many
countries it is not easy to evaluate and monitor entrepreneurial education due to lack
of sufficiently trained educators. There is still no consensus about Entrepreneurial

Education applications, structure and contents both in literature and in practice.

Entrepreneurial education has been in the agenda of Turkish policy makers, because
of the EU adaptation policy process. To increase the interaction between university-
industry and government Ministry of Science, Industry and Technology has started a
measurement in universities. The Ministry created a comprehensive Entrepreneurial
and Innovative University Index based on several measures, such as
“Entrepreneurship and Innovation Culture” or “Economic Contribution and
Commercialization”. The universities are required to satisfy these criteria. The
indicators of this measurement are very detail and we hope this effort will increase
entrepreneurial attitudes, studies in universities and foster them to be an
Entrepreneurial University. However, when they try to satisfy these expectations,
they may lose their core mission and move to a different direction. The practices are

very important without become distant from the core mission of the university.

Most of the studies examining about academic-spin offs are very recent. Due to the
variety of their naming (i.e. academic entrepreneurs, techno-starters) it was very
difficult to benchmark the studies in literature. As an example the information |
gathered from Leuven Techno Park web page, they called only “spin-offs” and this

is the valid naming for most of the studies about ASOs.

There are few studies about ASOs situation in Turkey. Comprehensive studies are
not held yet in this field as | come across. The only Turkish study | encountered,
referred to them as “academic entrepreneurs”, in Turkey for izmir Technology

Development Zone which was presented in METU Congress Center in 2012 by
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Tomur (2012). This was a useful benchmark study providing some comparison
points to those for METUTECH. The number of spin-off innovations has not
increased with high level of support and has not achieved the desired results in
Turkey. The importance of innovation-based technology is recognized in our
country as well as in the world. The collaboration studies among university, industry
and government has been encouraged by the recent government policies in Turkey.
Although Ministry of Science, Industry and Technology has provided several
incentives for the development of the collaboration, the outcomes have not been

achieved yet about spinoff innovations. As it stated in Turkey’s 10™

Development
Plan, the lack of commercialization of knowledge process, innovative
entrepreneurship is a problem in university-industry collaboration. There seems a

necessity to be improved in that coordination.

Based on the literature, the following suggestions can be applied in order to increase

the number of entrepreneurial universities in Turkey:

v The transformation process from the traditional system to third mission can be
carried out project by project and every one of them should be planned with all

sides of the process.

v' The gap between industrial sector and universities and research system should be

reduced.

v' The attraction of foreign talent could be improved in a knowledge based
economy. We need specialized knowledge workers just as the dynamic
economic regions like Silicon Valley, London, New York City, and Boston.

They have benefited from the influx of foreign talent.

v It should be pointed out that not all universities have adequate quantity and
quality of research activities to generate patents that could be licensed to
industry. There may be some easiness for Patent offices to be established in the

university environments.
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Planning is the key factor for a good Business Plan. The planning step can be
evaluated as the most and the critical process to start an idea for entrepreneurial
activities, especially if the process has a strong change potential on education
system.

The joint development of research projects can be promoted the structuring of
R&D activities within private companies, helping to spread the culture of

research and innovation in universities.

The funds can be allocated to research projects where the university and the

companies are required to cooperate in order to encourage ASOSs.

Identifying the firm’s founding technology as “University-based” and measuring
their economic impact is a very successful and beneficial study which was
conducted by MIT in USA. A study like this can be beneficial for the

universities in Turkey as well.

A set of interaction activities can be establish by the universities, including the
supply of technological services (tests, measurements, consultancies,
information services), educational services, joint research projects with
companies, projects carried out by incubated small companies and projects
originating with ‘junior’ companies. To manage all these activities, technology
transfer offices (TTOs) can be created first by the universities with strong
leadership in R&D activities and technology based incubators, as stated by H.
Etzkowitz, Mello, C., Almeida, M. (2005).

Encourage companies to invest in R&D activities jointly with universities.

To take advantage of Third Mission, complex internal arrangements are needed
and significant changes must be introduced in the culture and values of the
academy, as indicated by Maculan and Mello (2009).

Participation of the universities in local economic and social development can be

increased.
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v’ Entrepreneurial mindset and Entrepreneurial effectiveness: Educators who are
responsible for creating or delivering an enterprise and entrepreneurship
curriculum can help students develop enterprising behaviors, attributes and skills
as well as entrepreneurial mindset and capabilities, as indicated in QAA (2012)

report.

Universities, consequently, should change their policies, strategies, structures and
organizational rules to allow researchers to engage more easily with university
activities in relation to the Third Mission. Innovation and entrepreneurship are
equally important factors for countries in terms of increasing their competitiveness,

productivity and quality to provide welfare to the community.
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APPENDICES

A. TURKISH SUMMARY

Gliniimiizde, birgok iilkede iiniversitelerin egitim politikalari, yeni nesil olarak
adlandirilan girisimei iiniversite modeline yonelmistir. Bu gelismeyle paralel olarak
da tiniversite, sanayi ve devlet isbirliginin iilkelerin ekonomik gelisimine daha fazla
katki saglamasi hedeflenmistir. Yeni iiniversite modelinde, {iniversitenin hem
icindeki paydaslarin (akademik personel, 6grenciler ve calisanlar) hem de disindaki
paydaslarin (sanayi, devlet ve kamu) beklentileri ve rolleri de zaman i¢inde degisime
ugramistir. Bu beklentileri karsilama siirecinde, {iniversite ve sanayi daha
yakinlasmis, hiikiimetler de bu yakinlasmayr destekleyici adimlar atmistir.
Universitelerde iiretilen bilginin ticarilesmesi siireci de, bu gelisim ve degisimden
etkilenmistir. Yiksekogrenimdeki bu degisimin nasil gelistigi ve akademisyenlerin
bu degisim i¢indeki rollerinin irdelenmesi, gelecek nesil iiniversitelerin olusumunda
onemli olacaktir. Bu gelisim siireci, {iniversite-sanayi-devlet arasindaki etkilesimin
artmasi, yenilik¢i uygulamalar, yeni yapilarin ortaya ¢ikmasi, bu nedenle art1 ve eksi

yonleriyle incelenmeye degerdir.

Universitelerin zaman igindeki gelisimi i{i¢ asamada incelenebilir. ilk nesil
tiniversiteler sadece egitim odakliydi. Paris ve Bologna iiniversiteleri bu donemde
kurulan ve hala faaliyette olan tiniversite drnekleridir. Ortagag tiniversiteleri olarak
adlandirabilecegimiz bu {niversitelerde, ilk egitimler dini amach 0Ogretileri
hedefledigi i¢in dini otoritelerin bu kurumlarda s6z sahibi oldugu goriilmektedir. Bu
tiniversiteler hem kilise hem de devlet tarafindan destekleniyordu. Bu iiniversite tipi
zaman icinde bir¢cok degisime ugramis, din etkisi yerini daha laik bir egitime ve
cesitlilige birakmistir. Bu degisim siireci olan yaklasik olarak yedi yiizyil stirmiistiir.
“kabul edilmis bilginin korunmasi ve aktarilmasi” doneminden “yeni bilginin kesfi
ve gelistirilmesi” donemine geg¢is ile tiniversitelerde ikinci nesil donem baglamistir.
On sekizinci ylizyillda Modern Bilim Metodu uygulamasi baglamistir. Bu donemde
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iiniversitelere, egitim misyonunun yani sira arastirma gorevi de verilmistir.
Universitelerin biiyilk bir kisminda dini otorite ile baglant1 kesilmis, devlet
katkisinin yani1 sira yavas yavas 0zel fonlarin katkisi ile arastirma merkezlerinin de
kurulma siireci baglamistir. Modern Bilim Metodunu ayr1 ayri disiplinlerle
uygulayan, Ogrenci odakli egitim ve arastirma yapan ve uzmanlagsma slirecini
baslatan tiniversitelere en iyi Ornek Prusya’da (Almanya) kurulan Humboldt

Universitesidir.

Daha once kilisenin etkisi altinda olan {iniversiteler, devlet destegi arttik¢a onlarin
uyguladig1 politikalara gore sekillenmeye basladilar. Ancak aragtirma masraflari
arttitkga devlet tarafindan saglanan finansman yetersiz olmaya basladi ve devlet
politikalarindan bagimsiz, farkli alanlarda uzmanlasan, aragtirma c¢alismalarini
iiniversite disinda yapmaya baslayan 6zel arastirma merkezleri ¢ogaldi. Fakat hala
sanayi ve iiniversite igbirliginin 6nemi ortaya ¢ikmamisti. Bu donemde yasanan bazi
degisiklikler olarak yiliksekogrenimin uygulama bi¢imini tekrar degistirdi. Bunlar,
Ogrenci sayisindaki artis, akademik diinyada girisimciligin baglamasi, artan
aragtirma masraflarina karsin yetersiz kalan devlet destegi, disiplinler arasi
calismalarin bir ihtiyag olarak ortaya ¢ikmasi ve artmasi, sayilabilir. Universitelerin
en iyi 6grenci ve egitmenleri gekme gayreti dolasimi hizlandirmis ve ortak kullanim
dili olarak Ingilizce ortaya ¢ikmistir. Ozellikle iki diinya savasi arasindaki dénemde
diismandan oOnce ileri savas teknolojisini iiretmek hayati 6nem tasiyinca, bir¢ok
daldan arastirmacinin ortak calistigi kurumlar olusturuldu. Ancak bu dénemde hala
uygulamal1 bilim ve teknoloji iiniversitelerde yapilmamaktaydi. NASA, CERN gibi

projeler iiniversite disinda yapilmaya baslandi.

Massachusetts Teknoloji  Enstitiisii  (MIT), Stanford ve Cambridge gibi
iiniversitelerde, bilginin ticarilesmesi amaciyla is diinyasi ile ortak caligsmalarin
yapildig1 kiimelenmeler ortaya c¢ikmaya basladi. Universitelerin hemen yaninda
teknoloji agirlikli bu teknoparklarin olusumu tiniversitelerin, bolge ve tilkenin refah
seviyesinde, istthdamda ve sosyal olarak da bireylerde olumlu etkilerini artirdi. Bu
gelismeler iniversitelerde yeni bir donemin bagladigint  gosteriyordu.
Universitelerde iiretilen bilginin ticarilesmesi konusuna daha fazla odaklanan, bunun

icin akademisyenlerin sirket kurmasii destekleyen, liniversite-sanayi isbirligini
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devlet destegini de alarak saglayan yeni bir model ortaya cikt1: Girisimci Universite
Modeli. Yeni nesil liniversite modelinde her {i¢ kesimin de hem beklentisi hem de
oynadiklart rol artti. Universiteler, bolgelerinde bulunan en iyi 6grenci ve
akademisyenleri cekmeyi hedefleyerek egitim sistemlerinde girisimciligi 6zendiren,
mezunlarinin kendi sirketlerini kurmasini hedefleyen bir uygulama baslattilar. Bu
nedenle de is diinyas1 ile ortak bazi etkinlikleri {iniversite i¢inde yaparak, bu ikili
arasindaki isbirliginin artmasini sagladi. Is diinyas1 iiniversitelerin arastirmaci
giiciinii daha verimli kullanmanin 6nemini anladi. Devlet ise ekonomik biiylimenin

teknoloji tabanli olursa ¢ok daha hizli, iyi ve siirdiiriilebilir oldugunu fark etti.

Insanoglunun var oldugu dénemlerden beri mevcut olan girisimciligin giiniimiizdeki
Oonemi, farkli alanlarda, iyi egitim almis, donanimli kisilerce uygulanmaya
baslamasi, kiiresel gelismelerin de bir sonucu olarak ortaya ¢iktr. Ozellikle
ekonomik kriz donemlerinde iilkeler, kendilerine rekabetci iistiinliik saglayacak
yonlerini ortaya cikartmaya basladilar. Amerika Birlesik Devletleri, bu nedenle
girisimciligin tegvik edildigi tiirlerini de kapsayacak bigimde, iiniversitelerini 6ne
cikararak bu akimi baglatti. Daha sonrasinda, diger lilkelerde de hem girisimciligi
tesvik edici yenilik¢i egitim sistemleri uygulanmaya basladi hem de iiniversite-

sanayi-devlet igbirligi tesvik edildi.

Girisimci  universitelerin ~ ozelliklerini  belirleyen  unsurlar, uygulamadaki
farkliliklardan dolay1 tek bir sablon altinda toparlanamamakla birlikte genel olarak

su sekilde siralanabilir:

Strateji: Universitenin egitim programinda amaglar, misyon, vizyon gibi alt

bagliklarda girisimciligi hedefleyen egitim verilecegini belirtmesi,

Kaynaklar: Universitenin girisimcilik egitimine ayirdigi ve kendisi tarafindan

tiretilen kaynaklar ve bunlarin ¢esitliligi,

Kurumsal Altyapisi: 1) Kulucka merkezlerinin mevcudiyeti, 2) Bilginin ticarete
dontistiiriilmesi i¢in teknoloji transfer ofislerinin varligi, girisimci arastirma anlayis,
3) Disiplinler arasi ¢alismalarin yapilabilmesi, 4) Toplumla girisimcilik ve bilginin

115



aktarilmas1  konusunda etkilesim saglamak, 5) Ogrencilere girisimciligi

Ogretebilecek mentorlarin atanmasi,

Egitim: 1) Ogretici ve egitim bilimine dayali olmas1 2) Egitim programinin kapsami
3) Egitimsel kurulumu 4) Davranig, amag¢ ve egilimlerin girisimeci yonde olmasi.
Sadece yeterli sayida girisimcilik derslerin programda olmasi degil onlarin mantiksal

tutarlilig1 ve girisimci zihniyette olmasi,

Disa actlim: 1) Universitenin is diinyas1 ile baglar1 2) Dis paydaslar, mezunlar ve
toplumla entegrasyonu 3) Topluma bilgi transferi yapabilmesi ve bilginin
ticarilegsmesini tesvik etmesi 4) Uygulamadaki deneyimler, konuk egitmenler, is
diinyasina ziyaretler, hem O6grencileri hem de is sahiplerinin teknik ve is yapma

anlaminda destekleyen, deger yaratan aktivitelerin varligi,

Gelisim: 1) Ogrencilerin ve diger paydaslarin ihtiyaglarma cevap verme 2) Dahili ve
harici paydaslarla egitimde iyilestirme c¢alismalarinin sikligr 3) Kullanic1 odakl
tyilestirmelerin uygulanmasi programi 4) Girisimci egitim konusunda yetenekli,

donanimli insan kaynaklarina yatirim yapilmasi.

Bir {iiniversitede girisimcilik faaliyetlerini hizlandiran veya engelleyen unsurlar
arasinda, bireysel motivasyonlar, girisimci bilim adamlarmin is yapma potansiyeli,
dis kaynaklara ulasabilme ve iiniversitenin g¢evresi sayilabilir. Yukar1 saydigimiz
girisimei Universiteyi belirleyen unsurlarin girisimei Universitedeki yansimasi su

sekilde olmaktadir.

1) Bilginin ticarilesmesi: Ekonomik ve sosyal problemlerin ¢oziimiinde
girisimci diigiince yapisinin, davranis ve uygulamalarinin olugmasi,

2) Uluslararasi pazarda rekabet: Universitenin, kiiltiiriiniin, uygulamalarinin
ve egitim sisteminin uluslararasi rekabete gore uyarlanmasi,

3) Bilgi donme dolabinda bulunan, baska {liniversiteler, enstitiiler, 6zel sirketteki
Ar-Ge firmalari, finansgilar, servis saglayicilarla network saglamak: Tekno

girisimci sirketlerin kurulmasi, finansal altyapi, profesyonel destek saglayicilar,
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sirketlerin Ar-Ge boliimleri, teknoparklar, bilimsel arastirma ve egitim, 6zel AR-Ge
firmalari ile iletisim.

4) Disiplinler arasi transfer ve disiplinler {istii arastirmalar: Universitelerde
disiplinler aras1 mutabakat saglanmasi zor olsa da bilim ve sanayide yaraticilik ve
tasarimin bilesiminin desteklenmesi,

5) Iki yapih iiniversiteler: Bir yandan, en son teknolojiler konusunda ¢ogalan
arastirmalartyla, en akilli, yaratict 6grenci ve akademisyenler i¢in cazip olmaya
calisan bir yapi, diger yandan ¢ok genis kitlelere yaygin egitim veren diger yapinin
mevcudiyeti. Bu durumda girisimeci {niversiteler ¢ok kiiltiirlii organizasyonlar
sayilabilir.

6) Cok uluslu olduklarindan ortak dilleri Ingilizcedir.

7) Devlet uygulamalarina baghhklari azalmakla beraber, arastirma fonlarinin
politik olusumda verilmesi, akademik ozgiirliikk sayilmaz. Yeniligi desteklemede,
yaratict siire¢ler olusturmada ve topluluklara oOnciilik etmek, {iniversitelerin

girisimci tiniversite sistemindeki yansimalaridir.

Bu ozelliklerin bir iiniversitede olmasi, gercek anlamda uygulanmasi ve miktarinin
fazlaligi, o {iniversitenin Girisimci Universite olarak tanimlanmasini gerektirir. Bu
uygulamalar tniversitedeki o6grencilerden is diinyasina yabanci olanlar1 oraya
yakinlastirmak, bunun icin gereken ortami saglamak, uygulayarak 6grenmelerini
desteklemek igin yapilmaktadir. Ogretim iiyelerinin de sirket kurarak buluslarini
ticari alana tasimalarini tesvik etmekte, ayn1 zamanda farkli iiniversitelerde ders
vermelerini de desteklemektedir. Ozellikle Avrupa’da yapilan Yiiksekdgrenimde
Girisimci Egitim konulu c¢aligsmalar, konuyla ilgili OECD raporlart ve girisimcilik
egitimin bagarisini dlgme gayretleri, konunun karar vericilerin masasinda oldugunu

gostermektedir.

Stanford, UC Berkeley, MIT, Cambridge ve Oxford gibi girisimci iiniversitelerde,
tiniversitenin rolleri yukaridaki gelismeler 1s18inda sekillenmeye baslamistir. Ancak
girisimci egitimin tanimindaki farkliliklar da tartismalidir. Eger girisimei ile kendi
isini kuran kisi anlasiliyorsa, Ogrencilerin mezuniyet sonrast kendi firmalarini

kurmaya yoneltilmesi farkli bir girisimcilik egitimidir. Ayrica dogustan gelen bir
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ozellik olan bu tiir girisimcilik tipi egitimle 6gretilemez. Boyle dgrencilere ancak
aracilik yapilir. Ama girisimcilikle is firsatlarini yakalamak hedefleniyorsa o da
bagka bir girisimcilik egitimini gerektirir. Bu durumda 6grenciye, girisimcilik
yeteneklerine, Ozelliklerine, davraniglarina, gergek hayattaki girisimcilikle ilgili
sorunlarin ¢oziimiine, zorluklara ve firsatlara yonelik baska bir egitim verilir. Gallup
Arastirma Sirketi tarafindan 1994’te Amerika’da yapilan bir calismada lise
Ogrencilerinin %701 kendi sirketlerini kurmay1 hedeflediklerini,
girisimci/yoneticilerin ve 6grencilerin %96’siin iiniversitelerde verilen girisimeilik

egitiminin avantajli oldugunu soyledikleri belirtilmistir.

Girisimcilik basarisinin nasil dlgiilecegi konusu tartigmalidir. Avrupa komisyonunun
2014 yilinda, girisimcilik egitimi temali grubun hazirladigi raporda bazi énemli
hususlar bulunmaktadir. Raporda da belirtildigi iizere, girisimeci egitimlerin
degerlendirilmesi, oOl¢iimlenmesi i¢in gerekli donanima sahip egitmen yoktur.
Ayrica, birgok tlkedeki egitimler gergek hayattan kopuk ve gelenekseldir.
Girisimcilik egitimin gen¢ yasta verilmesi daha faydalidir ({iniversiteden
once).Avrupa’da yiiksek egitimdeki degisiklikler 1999°da imzalanan Bolonya
Deklerasyonu sonrasinda baslamis ve toplumun ihtiyaclarina yonelik egitim
yapilmasima 6zel 6nem verildigi belirtilmistir. Tiirkiye de bu deklarasyonu 2001
yilinda imzalamistir. Amerika’da ise 6zellikle 2008 yilindaki ekonomik kriz sonrasi
girisimciligin 6nemi daha iyi anlasilmis ve egitim sistemi 6zellikle bu yonde

ilerlemistir.

Universiteler artik is diinyasina, iilke ekonomilerine ve kendi yapilarindaki olumlu
degisikliklere ait durum tespiti yapma konusunda bir¢ok calisma baslatmistir.
Bunlardan en etkileyici olan1t MIT tarafindan 2009 yilinda hazirlanan ve 2011°de
revize edilen rapordur. Bu c¢alismada, MIT o&grencilerinin, mezunlarinin,
akademisyenlerinin yani kisaca MIT Universitesi tabanli olarak nitelenen kisilerin
kurduklar sirketlerin ekonomik biiytikliigii hesaplandiginda, diinyanin en biiyiik 11.

ekonomisine denk olmasi ¢ok carpicidir.

Uclii sarmal olarak nitelendirilen iiniversite-sanayi ve devlet unsurlari arasindaki

iligkiler, etkilesimler hem kendi iclerinde hem de birbirlerinin yapisinda
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degisikliklere ve yeni bakis agilarina sebep olmaktadir. Firmalarin entelektiiel
sermayeyi de artik bir deger olarak kabul etmeleri, akademisyenlerin temel arastirma
sonuclarint  kendilerinin uygulamaya aktarmasi, yeni bakis agisinin bu
etkilesimindeki belirleyicileri olarak ortaya konmaktadir.  Uglii sarmaldaki
unsurlardaki degisim 4 asamada ortaya ¢ikmaktadir: 1) Her unsurun kendi i¢indeki
degisimi: Teknoloji transferi i¢in kaynak arayisinda olan iiniversitelerin devletle
AR-Ge ¢alismalar1 yapmaya baslamasi, kendi i¢inde olan degisime Ornektir. 2) Bir
unsurun diger unsur iizerindeki etkisi: Devletin fikri miilkiyet haklarinin
korunmasi1 yoniinde {iniversite ile birlikte calisarak yeni kanun c¢ikartmasi bu
degisime drnektir. 3) Yeni bir iiclii network kurulmasi: Inovasyon sistemi i¢indeki
bosluklarin doldurulmasi igin iiniversite- sanayi- hiikiimet temsilcileri ile beyin
firtinas1 yapilmasi 4) Kendini yenileme etkisi: Yeni yapilarin, bolgesel olusumlarin
ortaya ¢ikmasi, akademisyenlerin desteklenmesi. Uglii sarmaldaki bu degisimler
sonucu ortaya ¢ikan unsurlardan birisi de “Acik Inovasyon” modelidir. Higbir firma
diinyanin en yetenekli, donanimli ¢alisanlarin1 bir araya getiremez. Bu nedenle,
firmalar drettikleri tiriiniin 6zelliklerini artirmak, toplumun ihtiyaglarint daha
uyumlu hale ¢ok cabuk bir sekilde getirmek zorundadir. Aksi halde rakibi bunu
ondan Once yapabilir. Bu durumda acik inovasyon uygulamasi ile farkli kesimlerden

aragtirmacilarla proje ¢alismalar1 ve igbirligi yaparak, tirtiniinii gelistirir.

Teknoparklar ve benzeri yapilar, bu iiclii unsurun isbirligi neticesinde ortaya
cikmistir. Teknoloji uygulamalarinin, AR-Ge caligmalarinin bir arada yapildigi,
firmalara hem danismanlik hizmeti, hem de buluslarini gelistirmek ve ticarilestirmek
konusunda destek saglayan, iilke ve bolge ekonomileri icin Onemli yapilardir.
Amerika’da Kuzey Karolina’da bulunan Arastirma Uggeni Parki (Research Triangle
Park), 200’den fazla firmada, 40.000’e yakin ileri teknoloji elemaninin ¢alistig1 bu
bolgede iiclii sarmalda yer alan tiim kesimlere girdilerde, isgiiciinde ve bilgi
konusunda biiylik oranda katki saglamaktadir. Ayni sekilde, Silikon vadisi olarak
adlandirilan bolge, Avrupa’da Cambridge bolgesindeki yapilanma, Belgika’daki
Leuven Teknoparki énemli Teknoloji merkezleri olarak sayilabilir. Ulkemizde ise

ODTU, Bilkent, Hacettepe, Istanbul Teknoparklari, TUBITAK Marmara Arastirma
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Merkezi ve bircok teknoloji gelistirme merkezleri hem iilke ekonomisine biiyiik

oranda katk1 saglamakta hem de iiniversite-sanayi isbirligini artirmaktadirlar.

Bilginin iiretilmesi, dagitilmas1 ve ticari olarak degerlendirilmesi siirecinde bilim
politikalar1 ve akademik verimlilikte ilgili politikalarda da degisiklikler olmaktadir.
Bunlar 1) Ulkelerin ulusal bilim politikalar1 degismekte, 2) Bu politikalarin bilginin
iretilmesi, dagitilmas1 ve ticari olarak degerlendirilmesi siirecinde etkileri
olmaktadir. Uglii yap1 icindeki unsurlar bu degisimden etkilenmekte ve bunun

sonucu olarak da iilke biitcesine katki saglamay1 hedeflemektedirler.

Arastirma sekillerinin temel, uygulamali ve esas arastirma seklinde tanimlarinin ve
uygulamadaki farkliliklarin ortaya ¢ikmasi, arastirmaci, AR-GE, arastirma gorevlisi
taniminin da yapilmasina ve masraflarin ayr1 ayr1 belirlenmesini gerektirmistir.
Temel (basic) arastirmalarda bir soruna ¢éziim aranirken, uygulamada sonug almak
oldukca zorken esas (fundamental) arastirma denilen modelde ticari bir beklenti
yokken bile sonug¢ bir bulus, yeni bir tasarim veya faydali model olabilmekte,
endistriyel gelisime katki saglayabilmekte ve parasal bir degere de
doniisebilmektedir. Bu durum bir firmanin arastirmasinin etkili ve ticari yonlerinin
oldugunu belirtmenin énemini ortaya ¢ikartmistir. Uriin tabanli firmalar iiriiniin tiim
faydali yonlerini ortaya cikartirken ticari tabanli olanlar yasal ve pazarlama

yeterliligine sahip ortaklik ve isbirligini tesvik etmektedir.

Arastirmalarin sonucu olarak ortaya cikan bilginin iiriin iizerinde uygulanmasi,
degisiklige yol agmasi ile olusan teknolojilerin transferi islemleri de girisimci
iiniversitelerin 6zellikleri arasindadir. Teknoloji transferleri yatay ve dikey olmak
iizere iki cesittir. Yatay transferde uygulamali aragtirma merkezinden AR-GE
merkezine, oradan da iiretim bolimiine ge¢mektedir. Lisans alimlari, know-how
anlagmalari, ortak girisimler, direk alimlar, bayilik verilmesi, anahtar teslimi {iretim,
danigmanlik servisi, iiretim ortakligi kurulmasi ve yurtdist uzmani alimi yatay
transferin igerdigi yontemler arasindadir. Yatay transferde teknoloji {irline gémiiliir,
ona ulasmak ve degistirmek bu nedenle zordur. Dikey transferde ise bir
organizasyon, yer veya ortamdan baska bir alana veya bdliime gecis vardir. Bircok

dikey transfer yontemi vardir. Sirketin kendi yiiriittiigli AR-GE faaliyetleri, projeleri
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tiniversiteler ve arastirma merkezleri ile ortak arastirmalar, proje isbirlikleri,
kiimelenmeler, benzer sirketlerde yer alma, yogun katilimin oldugu arastirmalarda
yer alma, endiistriyel yapilarda ve sistemlerde isbirlikleri. Yatay transferle
karsilastirinca daha avantajli oldugu goriiliir. Cilinkii teknolojiye ulagmak ve
degisiklik yapmak miimkiindiir. Teknoloji transferlerinin basaris1 patent

miiracaatlari, lisanslama ve akademisyenlerin sirket kurmalar ile de 6l¢iilmektedir.

Girisimci veya {giincii nesil Ttniversitelerdeki faaliyetlerden en Onemlileri
teknolojinin transferi ve bilginin ticarilesmesidir. Girisimei iiniversitelerde bilginin
ticarilesmesi, onun Tlgiincli kisilere transferi olarak tanimlanmaktadir. Bu
tiniversitelerin girisimcilik ve pazarlama ortak faaliyetleri ve 3 tiirli miisterileri
vardir. 1) Uygulamali ve saf bilim isteyen teknoloji tabanli biiyiik sirketler, 2)
Uriinlerin gelisilmesini isteyen iiretim firmalar1 3) Her tiirlii destege ihtiyaci olan
bilgi tabanli genc¢ sirketler. Universiteler iiriinlerini resmi olarak 2 sekilde

duyurabilirler:

1) Mevcut sirketle: iki sekilde anlasma yapabilirler. a) Sonug sorumlulugu
tasiyan siparis aragtirma veya satis, lisanslama {izerine ya da patentlenme
aragtirma anlagmasi. b) B) Sadece ¢abalama sorumlulugu gerektiren projeler.
Rekabetten once temel teknolojilerin sponsorlar tarafindan {iretilmesi ya da
gomilli arastirma da denilen arastirmacilarin ve is diinyasinin bir araya

geldigi arastirmalar (Cambridge 6rnegi).

2) Yeni sirket kurulmasi: ki cesit sirket vardir. a) Bilimsel arastirma sonucu
ortaya ¢ikan-akademisyen sirketleri b) Teknoloji dnciileri- eger iiniversitenin
Fikri Miilkiyet Haklar1 korumas: yoksa tekno Onciilerin yarattiklarindan

finansal fayda saglayamaz.

Bilginin ticarilesmesinin de bir¢ok yontemi vardir.

1- Damigmanlik: Firma ve akademisyen arasinda anlasma yapilmasidir
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2- Bilim Danisma Kurulu: Bir firmanin bilim danigma kurulunda yer almak
hem bilim adaminin kendine hem de arastirmasina finansal destek saglar.
3- Personel degisimi: Endiistriyel aragtirmaciyr tiniversite arastirmacisi ile yer
degistirmek
4- Arastirma kontrati: Yaridan fazla arastirmalar sozlesme tabanlidir. Verilen
destek akademisyenin danigsmanlik yapmasidir ayni zamanda.
5- Arastrma Konsorsiyumu: Birden fazla sirketin bir {iniversitedeki
aragtirmanin bir boliimiinii desteklemesi
6- Endiistriyel tiyelik programlar ile ortaya c¢ikan Ortak Arastirma Merkezi:
Yillik iiyelik aidat1 yapilmasi ile aragtirma sonuglarina ulagsma ayricaligi
7- Arastrma Merkezleri: Ozel teknoloji ve tasarimlara odakli ve sanayiden
destek alan merkezler
Ortak arastirmaya dayali bir bagka yontem daha vardir. Uzun dénemli ve kapsaml
olan Ortak arastirma ile kisa donemli daha az entegrasyon gerektiren sozlesmeli

arastirma arasinda fark vardir.

Universite arastirma sonuglarindan faydalanmanin, bilgiyi ticarilestirmenin bir bagka
yolu da akademisyenin sirket kurmasidir. Akademisyen sirketlerin tek bir
tanimlamasinin olmamasi, onlar hakkinda arastirma yapmayr zorlastirmaktadir.
Akademisyen girisimciler, teknoloji Onciileri, girisimei bilim adamlari, is sahibi
fakiilte tiyeleri gibi bir¢ok tanimlamalar vardir. Bu olusuma karsit c¢ikanlarin

kapitalist akademisyen gibi tanimlamalarda bulundugu goriilmektedir.

Universite-sanayi isgbirliginin ilk basladifi dénemlerden giiniimiize kadar gelen
stirecte, akademik diinyada bu isbirligine sicak bakmayan tiniversite yonetimleri ve
akademisyenler olmustur. Hatta Nobel odiillii bir Amerikali bilim adaminin
iiniversiteden gelen baski neticesinde kiirsiisiinii birakmak zorunda kalmasi ve
kurucusu oldugu firmaya gitmeye zorlanmasi ilging 6rnekler arasindadir. Girisimci
iiniversite modelinde, akademisyenlerin mesai saatlerinin beste bir oran1 olan sinir1
gecmemek kaydiyla ve yasal mevzuata dayali olarak, kendi sirketlerini kurmalarina,
yaptiklar1 arastirmalarin sonuglarin1 kendilerinin piyasaya siirlip finansal kazang
saglamalarina izin verilmektedir. Bu girisimin avantajlar1 arasinda akademisyenin,

drettigi Uriinlin veya bilimsel bilginin uygulamadaki karsiligini birebir gérmesi,
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aksayan taraflarina miidahale edebilmesini saglamaktadir. Ogrencilerine de gercek
hayat uygulamalar1 konusunda daha gercekei bilgiler verebilmektedir. Bu girisime
kars1 ¢ikanlar ise, akademisyenin bilimden uzaklasacagini, arastirmalarin devlet
veya sirketlerin istedigi sekilde yon degistirecegini, bunu da bilimsel arastirmada
Ozgiirlige ters  diisecegini  belirtmektedirler.  Ayrica, akademisyenlerin
tiniversitelerde komisyonlara katilma, 6grencilerin gelisimine atki saglayacak baska
sosyal projelerle ugrasma gibi sorumluluklar1 da bulunmaktadir. Ug faktdr akademik

sirketlerin artmasina neden olmustur:

1) Teknoloji transfer ofislerinde yoluyla fikri miilkiyet haklar1 sahipligi
2) Lisanslama veya akademik sirketler yoluyla bilginin ticarilesmesi iizerine
tiniversitelerin ve kamu arastirma merkezleri lizerinde artan baski1

3) Bilgi ag¢igimi kapatmak tizere ortaya ¢ikan fonlara ulagsmada kolaylik

Universitelerde akademisyenlerin oynadif1 rol her gegen giin artmakla beraber
Ozellikle girisimci Universite modelinde onlara daha fazla rol atfedilebilir.
Ogrencilerle, toplumla, is diinyas:1 ve iiniversite politikalarmin olusturulmasinda
daha fazla entegrasyonlar1 gerekebilir. Sanat dallarinda uzman akademisyenlerin
endiistrinin ihtiyaglarina gore daha yenilik¢i uygulamalara yonelmesi gibi bazi
akademisyenler ise sosyal medyay1 kullanarak toplumla iletisimi artirmada girisimci
roliinii ustlenebilmektedirler. Akademisyenlerin sirket kurmasinin faydalar1 soyle
siralanabilir: 1) Bilgiden yararlanma, 2) Ekonomik biiyiimeye katki, 3) Diger
kiiltiirden 6grenme (is diinyasi) , 4) Gelir yaratma. Ancak daha 6nce d belirttigimiz
lizere akademisyenlerin sirket kurmasina karsi koyan diisiinceler de mevcuttur.
Akademisyenin iiniversiteden ayrilabilecegi, = akademisyenler arasinda gelir
farkliliklarinin artacagi, bunun da huzursuzluk yaratacagi, sirkteler arasinda
akademisyenlerin kurduklarina devlet desteginin fazla olmasindan dolay: haksizlik
olabilecegi, objektiflikten ayrilabilecekleri, bilginin topluma agik olarak degil bir
sirketin biinyesinde muhafaza edilmesinin genel egilime ters olmasi gibi bir¢ok
karsit gorlis vardir. Ancak bu kiicik ama teknoloji yogun sirketlerde yeni
teknolojilerin ~ ortaya  c¢ikmasi, disiplinler aras1 ¢aligmanin  faydalari,

akademisyenlerin teknoloji transfer ofisleri ile calismalari neticesinde farkl
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iilkelerde uygulanan farkli yasal uygulamalar1 gérmeleri girisimci liniversite ruhuna
uygun goriilmektedir. Universitenin tanitim1 bu 6zel ¢alismalarla duyurulmaktadir.
Akademik sirketlerin yogun oldugu teknoloji kiimelenmeleri art1 sinerji yaratmakta

ve hem tiniversiteye hem de sanayiye biiyiik katki saglamaktadir.

Tiirkiye girisimcilik konusunda, Global Girisimcilik ve Kalkinma Enstitiisii
tarafindan yapilan ¢alismada su anda diinyada 25., bolgesinde ise 16. siradadir.
Tiirkiye’de tniversite- sanayi isbirligini artirmak i¢in ¢ok genis bir alan vardir.
Ozellikle, Kiigiik ve Orta Biitceli Isletmelerin (KOBI) Tiirk ekonomisine katkisi
oldukca fazladir ve girisimcilik alaninda biiyiik bir potansiyele sahiptir. Diinyadaki
gelisimler de istthdam ve i3 yaratma konusunda ozellikle teknoloji tabanl
KOBI’lerin gelecegin sirketleri oldugunu gostermektedir. Avrupa Birligi (AB)
iiniversite- sanayi isbirligi lilke raporunda Tirkiye’de bu alanda en Onemli
gelismeler 1) Girisimcilik 2) Ogrenci Dolasimi 3) Ar-Ge ¢alismalarinda isbirligi 4)
Bilginin ticarilesmesi alaninda yapilan calismalardir (en az gelismis olan alan).
Tiirkler, iiniversite-sanayi isbirliginden en ¢ok fayda saglayanlar1 sdyle siraliyorlar.

1) Ogrenciler, 2) Is diinyasi, 3) Yiiksekdgrenim Kurumu 4) Kisisel faydalananlar.

Tiirkiye’de, Ozellikle kapali ekonomiden daha liberal uygulamalara gecilen 1980
sonrasinda, Bilim, Sanayi ve Teknoloji Bakanligi, iiniversite-sanayi isbirligini
artirict yonde bircok calisma baslatmistir. KOBI’lerin desteklenmesi ve daha
inovasyon tabanli biiylimeleri i¢in birgok kurumsal c¢alisma baslatilmistir. Tiirkiye
Bilimsel ve Teknolojik Arastirma Kurumu, Teknoloji ve Yenilik Destek Programlari
Baskanligi (TEYDEB), Kiiciik ve Orta Olgekli Isletmeleri Gelistirme ve
Destekleme Idaresi Baskanligi (KOSGEB), Tiirkiye Teknoloji Gelistirme Vakfi gibi
kurumlar bu konuda calismalar yapmaktadir. Teknoloji Gelistirme Bolgeleri,
Teknoparklar, girisimciler, girisimcilik egitimleri ve girisimcilik devlet tarafindan
desteklenmektedir. Bircok harcama ve vergi muafiyetleri, arazi tahsisleri, kira
indirimleri saglanmaktadir. Konuyla ilgili tiniversitelerden de goriis alinarak yeni
komisyonlar kurulmaktadir. Ancak, bu kadar fazla destegin karsihg1 olarak
istenilen inovasyon tabanl, teknolojiye dayali ekonomik biiyiime
gerceklestirilememektedir. Bu konuda iyilestirme c¢alismalar1  stirekli

yapilmaktadir. Bilim, Sanayi ve Teknoloji Bakanlig1 tarafindan olduk¢a kapsamli
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olarak hazirlanan Kamu- Universite- Sanayi Isbirligi (KUSI-2014) taslak raporu

paydaglarin tartismasina acgilmistir.

Bakanligin 2012 yilindan beri uygulamaya koydugu Girisimei ve Yenilik¢i
Universite Endeksi, {iniversitelerin bu alanlara ydnelmesinde etkili olmus, bir
rekabet baslatmis ve bunun sonucu da yliksekdgrenimde uygulamada ortaya
c¢ikmistir. Son yillarda girisimcilik konusunun iiniversite miifredatina girmesi,
bazilarinda yan dal olarak sunulmasi, girisimcilik merkezlerinin artmasi, is diinyasi
ile ortak projeler iiretilmesi ve bunlarin devlet destegini almasi bu uygulamalardan
bazilaridir. Bakanlik 5 ana dalda ve 23 alt dalda galismalara atfettigi agirliklarla
Olciimleme yapmaktadir. Bunlar, Bilimsel ve Teknolojik Arastirma Yetkinligi
(%20), Fikri Miilkiyet Havuzu (%15), Isbirligi ve Etkilesim (%25), Girisimcilik ve
Yenilik¢ilik Kiiltiirii (%15) ve Ekonomik Katki ve Ticarilesme (%25) olarak

belirlenmistir.

Bilim, Sanayi ve Teknoloji Bakanlig: tarafindan diizenlenen, Girisimci ve Yenilik¢i
Universite Endeksi siralamasinda, Orta Dogu Teknik Universitesi (ODTU) 2014 ilk

siraya yerlesmistir.

ODTU 1956 yilinda kurulan bir devlet iiniversitesidir. Yaptig1 teknoloji tabanl
uluslararas1 arastirmalar, akademik kadrosu, iilke ekonomisine hem maddi olarak
hem de insan giicii bakimdan katkis1 sebebiyle Tiirkiye’nin bolgesinde ve diinyada
onde gelen {niversitelerindendir. Girisimcilik alanindaki vizyonu, yaptigi
etkinliklerle, miifredata koydugu derslerle, 6grenci ve akademisyenlerinin sirket
kurarak Ar-Ge projelerinde caligmalarini tesvik etmesiyle uygulamada kendini
gostermektedir. Universitenin kaynaklarmin bu alanda en verimli sekilde
kullanilmasini saglamaktadir. Girisimcilikle ve bilginin ekonomik degere kavusmasi
ilgili olarak biinyesinde Teknokent, Teknoloji Transfer Ofisi, Bilgi Transfer Ofisi,
kulucka merkezi cesitli yapilarin olmasi, miifredatinda girisimcilik derslerinin
bulunmasi, girisimcilikte yan dal yapilabilmesi, yurti¢i ve yurtdisi is diinyasi ile
entegrasyonunu siirdiirmesi, girisimcilikle ilgili aktivitelerde bulunmasi, ODTU niin

girisimci iiniversite olarak nitelendirilmesini saglamaktadir.
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Akademisyenlerin sirket kurmasi Tiirkiye’de bazi yasal diizenlemelerle uygulamaya
konulmustur. Universite yonetimini bilgilendirmek ve yasal olarak izinlerini almak
kaydi ile akademisyenler yaptiklari arastirmalarin sonuglarini ticarilestirmek
amaciyla teknoloji gelistirme bolgelerinde sirket kurabilir, kurulu bir sirkete ortak

olabilir, yonetiminde gorev alabilir.

Yukarida anlatilan girisimci Universitelerin 6zellikleri ve akademisyenlerin bilginin
ticarilestirilmesi amaciyla sirket kurmalarina iyi bir érnek ODTU Teknokent’te
kurulmus olan akademisyen sirketleridir. Buradaki akademisyen sirketlerinin
durumlarinin incelenmesi bize Tiirkiye’deki akademisyen sirketleri hakkinda bir

fikir verebilir.

ODTU Teknokent Yonetimi’nden aldigimiz izinle, galismamizla ilgili olan, bu
bolgede kurulmus akademisyen sirketlerine ait bilgiler bize verildi. Bilgiler Mart

2015 tarihi itibariyledir. Bu bilgilerin detay1 sdyledir:

Sirketlerin kurulus yillar, ODTU Teknokent’te faaliyete gecis yillari, sirket
sahiplerinin hangi {niversitelere mensup olduklari, akademik iinvanlari, elde
ettikleri gelirlerin 6zel sektdr, kamu ve yabanci iilkelere satisa gore ve AR-GE
faaliyeti kapsaminda dagilimlari. Elde ettigimiz bu bilgilerden ulagtigimiz sonuglar

su sekildedir:

ODTU Teknokent’te kurulmus toplam akademisyen sirketindin % 84’iinde
ODTU’lii akademisyenlerin ortaklig1 vardir. ODTU Teknokent yerleskesi Ankara’da
olmasina ragmen, Ankara disindaki {niversitelerin akademisyenleri tarafindan
ODTU Teknokent’te kurulan sirketler mevcuttur. ODTU’de mevcut olmayan Tip
Fakiiltesi akademisyenlerinin teknoloji gelistirmek amaciyla ODTU Teknokent’te
sirket kurduklar1 goriilmektedir. Akademisyenlerin 76%s1 ODTU mensubudur.
Kurulan sirketlerin %63’ su anda faaliyettedir. En cok akademik sirket ii¢
bolimden kurulmus bulunmaktadir. Bunlar, Elektrik Elektronik Miihendisligi,
Makine Miihendisligi ve Biyolojik Bilimler Boliimleridir. Akademik unvan olarak
en cok profesorlerin sirket ortakligi vardir. Arastirma gorevlileri ise, kendilerine
taninan yasal diizenleme sebebi ile 2012°den sonra sirket ortagi olarak ODTU
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Teknokent’te faaliyete ge¢mislerdir. Ancak, arastirma gorevlilerinin %67’s1 sirket

ortakligindan ayrilmiglardir.

ODTU Teknokent’te kurulmus ve ODTU’lii akademisyenlerin ortakligi bulunun
sirketlerde, sirket sayilarinda ve toplam ve ortalama gelirlerinde zaman i¢inde artig
vardir. Yurtdisi ve kamu gelirlerinde artis olmasina ragmen 06zel sektor gelirlerinde

azalma gozlemlenmistir. 2010 y1l1 bilgilerini 2014 bilgileri ile karsilagtirdigimizda:

Sirket sayilarinda %75, toplam gelirlerinde % 254, ortalama gelirlerinde ise %46
artis olmustur. Ortalama yurtdisi gelirler % 630, kamu gelirleri %835 artarken, 6zel

sektor gelirleri %82 azalmistir.

Yaptigimiz ¢calisma ODTU Teknokent’teki akademisyen firmalar1 hakkinda bizlere
bir fikir vermektedir. Genel olarak hem sirket sayilarinda, hem gelirlerinde artig
olmasi gelecek yillarda burada sirket kurmak isteyen akademisyenler icin bir temel
olusturabilir. ODTU hem nitelikli insan kaynagi hem de sundugu imkanlarla
teknoloji gelistirme konusunda kendini ispatlamis bir iiniversitedir. Ancak
yurtdisindaki teknoparklara baktigimizda, hem akademisyenlerin sirket kurma
acisindan daha istekli olduklar1 hem de daha fazla gelir yarattiklar1 sdylenebilir. Bu

da bize teknoloji odakli iilke biiylimesinde bir hedef olusturabilir.

Ulkemizde genelde teknokentlerde tiim sirketler temel alinarak, onlarin yarattiklar:
ekonomik degere bakilmaktadir. Oysa bizim yaptigimiz bu calisma akademisyenler
icin 6zeldir. Akademisyenlerin sirket kurma konusundaki onyargilari, bu ve benzeri
caligmalarla degisebilir. Basarili ornekleri gozlemlemek, yeni akademisyen

sirketlerinin de olusumunu hizlandirma yoniinde olumlu bir adim olacaktir.

Calismamizin sonunda su hususlar sdylenebilir: Diinyada ve de iilkemizde girisimci
tiniversiteler icin heniiz standart bir girisimci egitim modeli olusturulamamaistir.
Girigimci olarak tanimlanan iiniversitelerin basarilarinin Slgiimlenmesi oldukga
zordur. Yaptigimiz literatiir taramasinda, en basarili buldugumuz g¢alisma, MIT
tarafindan gercgeklestirilen, 6grencileri ve mezunlar1 da kapsayan ve zaman iginde

yarattiklar1 ekonomik degeri ortaya koyan calismadir. Bu tarz calismalar,
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tiniversitenin hem bolgesi hem de iilkesi acisindan girisimcilik potansiyelini ve
basarisin1 6lgmede ¢ok faydalidir. Girisimci tiniversitelere verilen rollerde de heniiz
bir standart olusmamustir. Ulkemizde, iiniversite-sanayi isbirligini destekleyen devlet
yardimlart oldukc¢a fazla olmasina ragmen, teknoloji yaratma konusunda yavas
ilerlegimiz sOylenebilir. Devletin, 06zellikle Bilim, Teknoloji ve Sanayi
Bakanligi’nin hem girisimci tiniversite sayisin1 hem de {liniversite-sanayi isbirligini
artirmaya yonelik oldukea ciddi ¢aligmalar yaptigini belirtmek gerekir. Diinyada, en
biiyiik ekonomiler arasina girmek igin, lilkemizde hem girisimcilige, hem de

girisimci egitime daha fazla onem verilmesi gerekmektedir.
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