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ABSTRACT

ACADEMIC ENTREPRENEURS:
MOTIVATIONAL ASPECTS, CHALLENGES AND SUCCESS CRITERIA IN
TECHNOLOGY DEVELOPMENT ZONES IN ANKARA

KONAC, ENVER HAKAN

M.S., Department of Science and Technology Policy Studies

Supervisor: Prof. Dr. M. Teoman Pamukcu

August 2018, 176 pages

Based on 23 replies received to an online questionnaire and 18 face-to-face interviews
with academic entrepreneurs (AEs) active on a number of university-based technology
development zones in Ankara, (i) motivational aspects of academics in starting their
own businesses, (ii) the challenges they subsequently face in their business
environment, and (iii) their success criteria as perceived by them were assessed. In light
of the information generated by the questionnaire and interviews, the validity of six
propositions was explored: (i) whether AEs would tend to have a hybrid persona
mixing pecuniary and nonpecuniary values but placing more weight on non-pecuniary
values (P1); (ii) whether the ultimate purpose of AEs differs from their non-academic
counterparts in the sense that creating societal benefit is more important for them than
profit-oriented business (P2); (iii) whether AEs are successful in building up sound
business/industry networks after engaging in entrepreneurial activities (P3); (iv)
whether developing products for a niche market enabled the AEs to reach their
commercialization goals (P4); (v) whether the entrepreneurial activities of AEs cause a
decline in their academic performances (P5), and finally (vi) whether the innovative



ideas of AEs originate primarily from their academic activities and knowledge (P6). P1,
P3 and P4 were supported by the findings, whereas P2, P5 and P6 were not supported.
Finally, policies for the government, industry actors and universities were

recommended.

Keywords: Academic entrepreneurs, motivations, challenges, success criteria, Turkey.
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AKADEMIK GIRISIMCILER:
ANKARA’DAKI TEKNOLOJI GELISTIRME BOLGELERINDE MOTIVASYON
FAKTORLERI, KARSILASILAN ZORLUKLAR VE BASARI KRITERLERI

KONAC, ENVER HAKAN

Yiiksek Lisans, Bilim ve Teknoloji Politikalar1 Caligmalar1 Bolimii

Tez Yoneticisi: Prof. Dr. M. Teoman Pamukcu

Agustos 2018, 176 sayfa

Ankara’daki bazi1 liniversitelerin teknoloji gelistirme bdlgelerinde faaliyet gostermekte
olan akademik girisimciler (AG’ler) arasindan 23 kisi tarafindan internet anketine
verilen cevaplar ve 18 yiiz yiize gOriisme sonucunda, (i) akademisyenlerin kendi
firmalarim1 kurma kararlarindaki motivasyon faktorleri, (ii) girisimcilik faaliyetleri
sirasinda karsilastiklart sorunlar, (iii) kendilerine doniik olarak algiladiklar1 basar
kriterleri arastirilmigtir. Anket ve yiz-yiize goriisme sonucunda elde edilen bilgiler
1s181nda, alt1 6nermenin gegerliligi incelenmistir: (i) AG’ler parasal ve parasal olmayan
degerlerin karisimindan olusan hibrit bir kisilik yapisina sahip olmakla beraber, parasal
olmayan ozellikleri daha agir basmaktadir (O1), (ii) toplumsal fayda yaratilmasmin,
girigimlerinin kar elde etmesinden daha Onemli oldugunu diisiinmeleri nedeniyle
AG’lerin amaglari, akademik olmayan girisimcilerden farklilik arz etmektedir (02),
(i11)) AG’ler girisimcilik faaliyetlerine basladiktan sonra saglam is/endiistri aglari
olusturmada basarilidirlar (O3), (iv) AG’lerin nis pazarlara sunulacak iiriinler
gelistirmeleri, ticarilestirme hedeflerine ulasmalarin1 saglamaktadir (O4), (v) AE’lerin

girisimcilik faaliyetleri akademik performanslarinda bir diisiise sebep olmaktadir (05),

Vi



ve (vi) AG’lerin {irlinlere doniik yenilikgi fikirler olusturmalari, birincil olarak
akademik bilgi birikimlerine dayanmaktadir (06). O1, O3 ve O4 elde edilen bulgularca
desteklenirken, 02, O5 ve 06 desteklenmemistir. Son olarak, hikimet, endustri

aktorleri ve Universitelere donik politika tavsiyelerinde bulunulmustur.

Anahtar Kelimeler: Akademik girisimciler, motivasyon, sorunlar, basar1 kriterleri,

Turkiye.
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CHAPTER 1

INTRODUCTION

Academic entrepreneurship in context of university-industry collaboration is a major
component of science and technology policies. The improvement of the scientific
knowledge base through conversion of academic ideas/know-how into marketable
products/services promotes market competition. Promoting academic entrepreneurship
as a component of university-industry collaboration has become a prominent factor in
the developed countries for the past decades. University-industry collaboration is
believed to lead to a higher innovation level and overall economic competitiveness.
Academic entrepreneurship, throughout its progress within the last 60 years, has taken
its roots from the US universities. Academicians in the US have since been carrying out
entrepreneurship activities in addition to their traditional roles of teaching and research.
Laboratory management, hiring researchers, developing projects for additional
resources are examples for these entrepreneurship activities. Academicians in the US
interact with the politicians and industry partners. Furthermore, they have the liberty to
be members of the management boards of private companies so that they can promote
their scientific disciplines and areas of research for commercial purposes (Cansiz,
2016). As the birthplace of academic entrepreneurship, the USA is famous as its well-
running university science parks, such as Stanford Research Park established in 1951,
Research Triangle Park established in 1959 and subsequent many others which
continuously make big contributions to the establishment of American national
innovation system (Kenney and Von Burg, 1999; Zou and Zhao, 2014). In the USA,
university science parks have become an essential component of national/regional
innovation systems through the cutting-edge knowledge spillover, the transfer of
academic research results to industrial practice, joint research contract and other



university-industry linkages (Su et al., 2015). Enactment of the Bayh-Dole Act’ in
1980 has led to a rapid increase in commercial knowledge transfers from U.S.
universities to firms through mechanisms such as licensing agreements, research joint

ventures and university-based startups (Allen et al., 2007).

In an attempt to take advantage of this potential, many universities in developed
countries have transformed themselves from a traditional university to a university with
strong ties to industry and one that supports the entrepreneurial activities of its
scientists (Krabel & Mueller, 2009). Given the fact that universities remain one of the
most important components of entrepreneurship ecosystem, research commercialization
emerges as a means to define a new term, namely “entrepreneurial university”. This
term is in fact a result of transition to a knowledge society and knowledge economy.
Bercovitz and Feldman (2008) stated that faculty members’ decisions to engage in
technology transfer activities point to their acceptance of the university’s initiative for
academic entrepreneurship. Etzkowitz (2003) states that in addition to the two
traditional roles of teaching and research, an entrepreneurial university has a ‘third
mission’ of direct contribution to industry and society, and that is the ability to translate
“knowledge produced within the university into economic and social utility”. In this
respect, the corporate work of academic entrepreneurs (AEs) surely reduce the time
required for the academic research results to reach the end-users and the national
technology market for the benefit of the society. On the other hand, Beyhan and Rickne
(2015) report that there are cases where scholars or universities oppose the idea of
being entrepreneurial, claiming that such direction is in opposition to the key functions
of a university. For example, the loss of time originally allocated for the traditional
academic roles of research and teaching led many academics argue that the role of the
university was not to do business, but to support business (Henrekson and Rosenberg,
2001).

! The Bayh-Dole Act or Patent and Trademark Law Amendments Act (Pub. L. 96-517, December 12,
1980) is United States legislation dealing with intellectual property arising from federal government-
funded research.



The innovative entrepreneurship in Turkey has started in 1980s and followed by the
entry of e-commerce and telecommunications entrepreneurs to the market in 1990s
alongside the rapid spread of internet and global mobile technologies. The period from
2000s onwards signifies a boost of cooperation with developed countries during which
the state has increased its support to the industry. Taking developed countries as
examples, Turkey also took the opportunity created by a shift to knowledge economy to
promote academic entrepreneurship by establishing business incubators, technology
development zones (TDZs) and technology transfer offices (TTOs) within the premises
of reputable universities. The National Act #4691 on Technology Development Zones
which went into effect in 2001 provided a legal framework for such set-up. The impact
of this regulation has become visible starting from 2003. Table 1 below shows the
cumulative number of TDZs and number of enterprises founded by AEs from 2003 to
2015 in Turkey. The number of active TDZs has increased from 3 in 2003 to 42 in
2015 whereas the number of enterprises founded or (co)-owned by AEs has increased
from 15 in 2003 to 656 in 2015.

Table 1. Indicators on academic entrepreneurship in Turkey (cumulative)

Active TDZs | e by ABS

2003 3 15

2004 6 22

2005 11 44

2006 14 100
2007 18 130
2008 18 151
2009 23 217
2010 28 279
2011 32 373
2012 34 497
2013 39 382
2014 42 542
2015 42 656

Source: Cansiz, M. (2016), “Tirkiye’de Akademik Girisimcilik”, T.C. Kalkinma Bakanlig1,
Sosyal Sektorler ve Koordinasyon Genel Miidiirliigii, Yayin No. 2692, Ankara, p. 110.



Ankara is a city with renowned universities as well as highly-developed technology-
based enterprises such as defense industry firms, software development firms and
machinery production firms all of which employ qualified human resources. For this
reason, Ankara remains the city that benefits the most from state research and
development (R&D) support and spends the most for R&D. Ankara is home to the
best-performing TDZs accommodating the highest number of AEs across the country.
Table 2 displays some important indicators pertaining to the five university-based
TDZs in Ankara by 2015. There are 888 private companies operating within these
university-based TDZs in Ankara, 140 of which are founded or (co)-owned by AEs. 5
out of 42 active university-based TDZs in Turkey, approximately 27 percent of the
companies, about 21 percent of enterprises founded or (co)-owned by AEs and 34
percent of total employees remain within the premises of university-based TDZs in
Ankara (Cansiz, 2016).

Table 2. Some indicators about university-based TDZs in Ankara

Number Number of enterprises
of Number of | Number of
Enterpr | Employees Patents foundedbor (co)-owned
ises y AEs
Bilkent 197 3281 58 25
Ankara 89 492 0 19
Gazi 111 844 9 27
Hacettepe 204 1698 17 18
METU 287 5120 89 51
Ankara Total 888 11435 173 140
Turkey Total 3325 33380 496 656
Share of Ankara (%) 26,7 34,3 34,9 21,3

Source: Cansiz, M. (2016), “Tiirkiye’de Akademik Girigsimcilik”, T.C. Kalkinma Bakanlig,
Sosyal Sektdrler ve Koordinasyon Genel Midiirliigii, Yaym No. 2692, Ankara, p. 29.

The national act (Act #4691) which regulates TDZs mandates that faculty members
may engage in private businesses as long as they do so within the boundaries of TDZs.
Today many faculty members in Turkey enjoy the business ecosystem at their
businesses within the TDZs. A report by the Ministry of Development of Turkey states
that the emergence of entrepreneurial universities ensured a faster transfer of know-

how accumulated at the universities to industry and society (Cansiz, 2016). The report

4



goes on to state that this has caused significant improvements in quantitative indicators
associated with universities (e.g. active TDZs, number of academic enterprises, number
of AEs) and that a similar improvement in qualitative indicators (e.g. innovation
capacity, technology development capability) is crucial for the country’s development.
According to the report, as of July 2015 there are a total of 3325 businesses operating
on the premises of TDZs nationwide. As shown in Table 1, approximately 20% of these
which correspond to a total of 656 have been founded by AEs. The number of AEs
would rise to around 1500 when the AE company partners who may have joined their
colleagues in their AE-founded businesses are included. One should note that Turkey
ranks 37" with a score of 44.5 among 137 countries included in the 2018 Global
Entrepreneurship Index which has been constructed according to entrepreneurial
performances as well as capacities, attitudes and aspirations (Acs et al., 2018). Parallel
to this standing, the number of TDZs as well as faculty members who engage in private
entrepreneurship still remain short when compared with those in developed countries
(Cansiz, 2016). Determinants of what leads an academician to found his/her own
business as well as the challenges experienced in this context are subjects of today’s
literature even in developed countries. Therefore, these issues should be tackled in
more detail in Turkey which is a developing country with only 2,2 billion US Dollars-
worth high-tech exports per annum which is equivalent to less than 1,4 percent of the

total exports of Turkey?®.

Understanding the motivational aspects of the AEs is important because only then one
can relate to the incentive system of the academic world and to the potentially changing
nature of knowledge production. These aspects affect how scientists perceive their role
in society, the legitimization of scientists to engage in commercial activities as well as
policies and strategies used by governments and university administrations (Beyhan
and Rickne, 2015). Identifying challenges faced by the AEs are also important in order
to understand the common problems faced by AEs with a view to solving them so that

university-industry linkages can be maintained seamlessly and benefits on the national

% The top country is the US with a score of 83.6.
® Calculated according to the Turkish Statistical Organization (TUIK) 2017 figures.
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economy and innovation system are realized in a shorter time and in a more efficient
manner. Lastly, the success criteria perceived by AEs themselves are important to
develop the appropriate strategies to render AEs more successful in their
commercialization efforts. Overall, the appropriate strategies and policy
recommendations, whether they deal with only one of the aspects explored in this thesis
or their combinations or all of them, would rely on a thorough analysis of motivations

to become an AE, challenges faced by AEs and their success criteria.

Krabel and Mueller (2009) pointed out that possible commercialization channels
included patenting, licensing, consulting and firm founding. Firm-founding is one of
the ways for the university researchers to transform know-how into an innovation. In
fact, the term ‘university researcher’ may include Ph.D. students in addition to the
university instructors who constitute the actual academic staff in universities.
Therefore, a Ph.D. student who (co)-owns a private enterprise may qualify to be
referred to as an AE. However, due to difficulties in acquiring information on Ph.D.
students who are also company owners/partners, the target population of this thesis had
to be narrowed down to university instructors (actual academic staff) who also run their
own businesses. In other words, the target population of this thesis is the Academic
Entrepreneurs (AEs), a term that is used henceforth to define university instructors who
also run their own businesses (university spin-off or independent firms) as a sole owner
or a company partner (i.e. firm founding by Krabel and Mueller’s definition). There has
to be a primary question reflecting the aim of this study and that would be "what are the
elements affecting the establishment and management of businesses run by university
scientists?" In this respect, this thesis focuses on the motivational aspects of
academicians in starting their own businesses, the challenges that they face in their
business environment as well as their success criteria. The behavioral patterns and
other factors driving these three elements (motivational factors, challenges faced and
success criteria) would very much affect the university and state policies aiming to
promote university-industry collaboration. Therefore, this thesis aims to make an
assessment of the three elements (motivation factors, challenges faced and success
criteria), explore the validity of a number of propositions based on this assessment and



finally come up with policy recommendations for the government, industry and the
universities. It is important to hear from the AEs themselves about what motivated
them into running their own businesses, the challenges they face as double-hatted
individuals and what drew their path to become successful business persons as well as
how all these relate to the university-industry collaboration. In so doing, the validity of
six propositions were explored in this thesis to understand whether or not the findings

support the following:

e AEs would tend to have a hybrid persona mixing the pecuniary rewards and
non-pecuniary values but with more weight on non-pecuniary values,

e the ultimate purpose of AEs differs from their non-academic counterparts in the
sense that creating societal benefit (i.e. to achieve something with the motive to
benefit people/society/humanity) is more important than making profit in the
former,

e AEs were successful in building up sound business/industry networks after
engaging in entrepreneurial activities,

e having developed products for a niche market enabled the AEs to reach their
commercialization goals,

e the entrepreneurial activities of AEs cause a decline in their academic
performances,

e the innovative product ideas of AEs originate primarily from their academic

activities and knowledge.

The study was initially planned to include AEs operating within the premises of the
Middle East Technical University (METU) - Technology Development Zone
(Teknokent) but subsequently supported by a small number of AEs from other
universities due to the low level of feedback to the online questionnaire created to
collect data. METU-Teknokent Inc., the administrative organization responsible for
managing the Teknokent was officially requested by METU-Science and Technology
Policy Studies Department (STPS) to inform the AEs of the present study and forward
to them the online questionnaire link. Unfortunately, a sufficient level of feedback was



never acquired, leaving the number of AEs who have completed the questionnaire at 23
even after little support from AEs operating on the premises of other university
technology development zones (namely Hacettepe University and Gazi University). A
total of 18 AEs were also interviewed face to face to acquire in-depth information
regarding their motivations and the challenges they face. The comprehensive online
questionnaire consisted of 60 questions pertaining to general information, motivation

factors, success criteria and challenges faced.

The next chapter (Chapter 2) will introduce the literature about the motivational aspects
of and challenges faced by AEs. This chapter will also provide a review of academic
entrepreneurship in general as well as of universities as key components of the
innovation system. The output of this chapter is expected not only to shed light on the
description, summary and critical evaluation of the literature covered therein in relation
to the findings displayed and propositions explored, but also to provide an overview of
sources researched in order to demonstrate how my findings fit within a larger field of
study. Following the description of the methodology adopted in this study in Chapter 3,
Chapter 4 will put forward and examine the main findings of this study in terms of
motivational aspects, success criteria and challenges faced and consequently reveal
which factors are more important for AEs. Chapter 5, the conclusion chapter will
review my findings and consequently cover a discussion of policy recommendations,

talk about the study’s limitations and set the basis for future work.

To my knowledge, there are no other studies that have been previously conducted in
Turkey on this topic. Beyhan and Rickne (2015) explored the motivations of academic
nanotechnology scientists to interact with industry and identified main motivations.
Cansiz (2016) explored the academic entrepreneurship in Turkey from the sociological
point of view by taking Bourdieu’s “practice theory” as the basis for its analysis and
further making a holistic analysis involving concepts such as habitus, field and capital.
I was unable to find a study which dealt with one or more of the three issues of interest
covered in this thesis, i.e. the motivational aspects of AEs in Turkey, the challenges
they face and their success criteria in general. While a few questions in the



questionnaire of Cansiz (2016) coincide with my questions, the questions asked in my
questionnaire and the answers designed to be scored and/or selected by AEs are unique
and differ a great deal. Finally, to the best of my knowledge, the six propositions
selected to be explored in connection to the AEs in this thesis have not been tackled
earlier in Turkey. These features in my opinion may satisfy the novelty aspect of this
thesis. This thesis is expected to contribute to the literature in terms of the three above-
mentioned issues and help policy makers come up with relevant and consistent policy

solutions.



CHAPTER 2

LITERATURE REVIEW

My thesis topic is a widely explored one worldwide. Many researchers dealt with a
wide range of sub-topics of academic entrepreneurship in their works. In this chapter, |
will try to discuss those which I think would be closely related to my thesis topic under

four sub-sections.

Firstly, 1 will try to provide a review of what academic entrepreneurship is. Secondly, I
will provide a review of how universities play the role of facilitator in spawning private
businesses. Thirdly, I will focus on the literature covering the motivations of AEs in
engaging commercialization activities. Lastly, | will put forward the literature
explaining the challenges that AEs have to face throughout the innovation system.
Before |1 go any further, I would like to point out that the definition of technology
transfer in this study is not the classic definition that envisages the transfer of
technology from a mother firm to its subsidiaries in another country, but rather is the

phases of knowledge transfer from the university to the industry by AEs.

2.1. What is academic entrepreneurship?

Academic entrepreneurship refers to activities carried out by universities to promote
commercialization activities on campus and in surrounding areas of the university
(Siegel and Wright, 2015). These surroundings may point to the technology
development zones which accommodate business incubators, TTOs, university spin-off
firms and other R&D firms which become functional on university campuses with the
approval of the university administrations. There are a number of suggestions for the
definition of AEs such as, “academicians who engage in entrepreneurship activities in
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addition to their academic work”, “entrepreneurs who start a business and occupy
themselves full-time with it in dedication to their scientific fields of interest” and
“individuals who manage their scientific business enterprise owing to their scientific
and business know-how” (Meyer, 2003, Dickson et al., 1998). A business venture (co)-
founded by a university student, technician or faculty member is the focus of academic
entrepreneurship as that venture could be considered a component of a well-organized
university-industry linkage (Doutriaux, 1987). Although academic entrepreneurship is a
multi-phased mechanism, the starting point is always a university researcher at faculty
or laboratory level. However, contributors to collaboration needed to perform activities
that fall under the definition of academic entrepreneurship may include many other
stakeholders including TTOs, faculty administrations, funding agencies and industry
firms (Wood, 2011). TTOs assist the AEs in their bureaucratic entanglements relating
to their commercialization and patenting activities. Funding agencies fund the projects,
albeit within certain limits, developed by the AEs and provide them with the short-term
capital they need. Industry firms are the members of the business/industry networks
that the AEs seek to establish throughout their entrepreneurial lives and are crucial for
possible business collaborations. Although “patenting, licensing, consulting and firm
founding” can be counted among the academic entrepreneurship activities (Krabel and
Mueller, 2009, Gulbrandsen, 2005), this thesis concentrates only on the firm-founding

dimension in context of the commercialization activities undertaken by AEs.

A study by Nyeko and Sing (2015) examined academic entrepreneurs under three
classifications, namely the academic entrepreneur; the entrepreneurial academic and the
academic-entrepreneur. Academic entrepreneurs are academic faculty members who
engage in the commercialization of academic intellectual property (Etzkowitz, 2004).
Their activities include external teaching, initiating the development of new degree
programs and conducting seminars and training events for academia and industry.
Entrepreneurial academics are managerial change agents in universities who make
use of external funding sources to establish research and teaching organizations outside
the walls of the university. They put together research teams which include graduates,
apply for research grants and conclude contracts with industry (Henrekson and
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Rosenberg, 2001). Their common undertakings include teaching, research-based
industry work, research-based consulting for industry through the academia as well as
administrative tasks (Perlman et al., 1998). They develop products or services with
commercialization potential, acquire research funding (grants) from governmental,
non-governmental or international organizations, jointly implement research projects
with industry and provide research-based assistance to small business owners.
Academic-entrepreneurs are faculty members who undertake commercial activities
outside the academic circle with or without the involvement of the university (Dickson
et al., 1998; D’Este and Patel, 2007). They have the option of quitting academia and
continuing with their business (Evans and Klosten, 2000). They contribute to
entrepreneurial activities by taking part in the formation of joint university-industry
ventures, collaboration schemes with industry to establish joint venture(s) privately,
formation of new spin-off companies, establishment of university incubators and/or
science parks, formation of university centers to realize commercialization activities

and founding of own company(s) (Nyeko and Sing, 2015).

In this thesis, my definition of AE corresponds to the latter, i.e. academic-
entrepreneur in words of Nyeko and Sing. This distinction is especially important in
terms of who holds the intellectual property rights pertaining to an output created by
the AE. Without taking into account academic-entrepreneurship in the sense of “firm-
founding’, we observe that the faculty member, as in the cases of academic
entrepreneur and entrepreneurial academic, continues to work for the university and the
ownership of intellectual property often lies, at least in part, with the university (Siegel
and Wright, 2015). However, after ‘firm-founding’, as in the case of the academic-
entrepreneur, any intellectual property rights that may accrue as a result of corporate
commercialization activities of the AE lie with the AE.

Meyers and Pruthi (2011) argue that academic entrepreneurship is valuable to
universities, students and various other stakeholders for the following reasons. It helps
universities enforce their innovation mission. It is a way for universities to demonstrate

that an economic value added and an impact is created beyond their walls. It leads to an
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increase in commercialization revenues and fills the technology transfer pipeline
beyond traditional technology-based ideas and inventions. It creates a competitive
advantage in attracting highly talented faculty and students as faculty members and
students may often tend to work at R&D companies where they can improve
themselves. It provides students with the knowledge, skills and abilities they need to
succeed by providing them on-the-job training, regardless of their career choice. It
satisfies a market need as there may be great demand for the product/service to be
offered by the AE’s company. It fosters creative thinking that would help explain how

universities should satisfy their multiple missions.

Faculty members and their academic attributes prove to be crucial in the progress of
academic entrepreneurship. The eminence of universities has a positive impact on the
commercialization tendencies, research capacity and academic entrepreneurship
activities of the universities. There is an argument asserting that higher quality
researchers are more likely to found firms to exploit their inventions than lower quality
researchers; and that on average, higher quality researchers are found in more
prominent universities. Tacit intellectual capital belongs to a small set of leading
researchers (Di Gregorio and Shane, 2003). As stated by Tijssen (2006), academic
entrepreneurship has three phases. The first phase is the application-driven — science-
oriented phase in which the entrepreneurship awareness in the university or the
industry perception of the researchers are augmented. Research competencies are
created, new ideas are increasingly focused on problem-oriented research and
commercialization potentials and industrial linkages are defined in this phase. This
phase is followed by the product-oriented - utility-driven phase. Prototype
implementation associated with the R&D work is undertaken in line with the customer
demands; business ideas and concepts are developed; maintenance and support
mechanisms are sought; administrative, financial and organizational capabilities and
strategies are strengthened. Third phase is the business-oriented — market-driven
phase during which market studies are conducted, business plans are drawn up,
intellectual property right issues are clarified and resolved and the first sales efforts
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yielding income generation are carried out. AEs can now focus on the sales of the
product henceforth.

In terms of involvement in the commercialization process, Etzkowitz (1998) describes
three types of entrepreneurial scientists: (i) the “hands-off” AEs who leave the
commercialization matters to the hands of the TTO, (ii) AEs as the “knowledgeable
participants” who are willing to play a significant role in participation to the
commercialization process, and (iii) the “seamless web”, i.e. the integration of campus
research groups with company research programs. All in all, AEs are actually a liminal
(in-between) group, i.e. on a boundary between the industry and academics rather than
inside both of them. This liminality with one leg in the academics and one leg in the
industry allows them to develop a flexible networking and commercialization process.
While a “seamless web” between university and industry is still far from realization,
liminal scientists achieve a very strong integration of entrepreneurship with teaching
activities. And even the most commercially oriented and financially motivated
entrepreneurial scientists are claimed to place their academic objectives over their

business objectives (Gulbrandsen, 2005).

The uncertain business environment requires AEs to develop certain competencies if
they want to successfully grow their nascent businesses. Penrose (1959) argued that
entrepreneurial ability should be considered separately and distinctly from other
resources like capital or human capital. Godfrey and Gregerson (1999) defined this
competency development process as “an entrepreneurial ability to identify, develop and
complete new combinations of existing asset bundles or new unmet opportunities.”
Firm-founding and successful management is closely associated with specific resources
and capabilities, such as intellectual human capital (Zucker et al., 1998), technological
resources (Heirman and Clarysse, 2004), academic characteristics (Di Gregorio and
Shane, 2003) and routines like teaching, research and publications (Lockett and Wright,
2005). Regarding the attributes that the AEs should possess, Rahim et al. (2015) stated
that competencies such as risk taking, bravery, sufficient knowledge, values, strategic
thinking and self-confidence were vital for successful entrepreneurship. They explained
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that high technical skills, scientific research excellence and superior academic
performance that were present in the faculty members manifested themselves in
successful entrepreneurship. In terms of success criteria, industrial working experience
in form of either previous employment in the industry or consultancy services for the
industry, research collaboration with industry (D’Este et al., 2010) and engagement
with real life applications (Arrow, 1962) would positively influence the ability of
academic researchers to accumulate tacit knowledge, exploit the commercial
opportunity of their research outcomes and face challenges in bringing the commercial

outcomes from lab to market.

Rasmussen et al. (2011) identified three competencies for venture creation that had to
be achieved through entrepreneurial experience and business network development.
Opportunity refinement, leveraging and championing. “Opportunity refinement
means discovering and distinguishing between opportunities in order to transform
scientific research into viable business concepts”. To enhance opportunity refinement
competency, AEs need to attract new employees with industrial experience who can
identify and interact with industrial partners. “Leveraging competency means that
AEs evolve their credibility and entrepreneurial experience to integrate the internal and
external resources by also receiving help from the university, TTO and public support
schemes”. Lastly, “championing competency means developing an ability to include
external champions as resource providers by convincing them to contribute to the
venture’s development”. Championing is related to the commitment or the leadership
role needed to sustain the venture start-up process. A sustainable championing
competency calls for internal champions in the entrepreneurial team and external
individuals or people who are higher in the organization. Champions positively
influence with their efforts the projects implemented by the venture. University
managers and experienced entrepreneurs who become chairman of a company are good
examples of such influential champions. Rasmussen et al. (2011) exemplify this as
“The Gamma chairman became an effective champion within the external environment,

albeit only after the inventor convinced him to join the venture.”
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The authors reached the following results: a) to develop an opportunity refinement
competency, venture teams with a high portion of AEs likely need additional industry
experience. AEs often do not recruit new team members to develop market related
competencies, b) ventures with a high proportion of AEs need additional support and
entrepreneurial experience to be able to develop a leveraging competency, and c)
ventures with a high proportion of AEs likely need additional champions* within the
university to be able to gain outside champions. The more complex the venture is, the

greater the need for the championing competency (Rasmussen et al., 2011).

2.2. Universities as key elements of the innovation system

There are two ways scientific knowledge can be transferred to industry. First is through
the channel of conference proceedings or journal articles presented or written by
scientists in a publicly available manner. The second is through commercialization
activities including patenting, licensing, joint research and consultancy with private
firms and firm founding. While factors like personality, motivation factors and
willingness to engage in commercial activities, overall economic situation and legal
conditions of the country can be listed as determinants of an AE’s decision to start up a
business, it is the characteristics of the university itself that paves the way for the
emergence of startups in technology development zones (Hesse, 2014). The foundation
for a university-based commercial activity is laid over a university’s knowledge and
technology arsenal. This arsenal depends to a great extent upon many other factors such
as the quality of teaching and research, internal regulations, cooperation schemes with
the industry and ability to attract financial resources. Teaching and research have been
the two typical missions of a traditional ‘ivory tower’ university. However, after the
1990s this started to change with new expectations regarding the role of the universities
within the system of knowledge economy. A third mission which involves academic

entrepreneurship has enabled many universities to get a broader source of funding from

* Academic researchers themselves might be important champions initially, especially with respect to
championing the technology, while persons with another background may be needed to champion the
commercial aspects in later stages. New champions had to be recruited to tackle the very different
challenges encountered later in the start-up process.
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non-governmental or public organizations, and subsequently become ‘entrepreneurial
universities’. Hence, universities are now in a prominent position to contribute to
competitiveness and economic development either by interacting with the industry or
by implementing other types of commercialization activities such as the establishment
of new firms (Gomez-Gras et al., 2007). This transformation of the role to include a
third mission for a university is referred to in the literature as “from ivory towers to
engines of economic growth” (D’Este & Perkmann, 2011). “In accepting this new task,
universities become part of a coherent system involving the interaction among industry,
government, innovation and economic progress” (Etzkowitz and Leydesdorff, 2000).
Academic entrepreneurship is not only an extension of teaching and research activities,
but at the same time possesses some other features such as the internalization of
technology transfer capabilities and taking a role traditionally played by industry. The
transition to the entrepreneurial university enhances traditional academic missions.
Teaching, the first academic mission, leads to a second academic mission of research
which paves the way for economic and social development as a third mission. The
contemporary entrepreneurial university ensures that academia takes a leading role of
production based on continuous organizational and technological innovation
(Etzkowitz, 2008).

Etzkowitz (2008) listed five norms of the entrepreneurial university and stated that the

optimal result would be reached when there was a balance between them.

e Capitalization: The creation and dissemination of knowledge serve the purpose
of using that knowledge and disciplinary advance; when the economic and
social development require capitalization of knowledge, there exists an
enhanced role for the university in society.

e Interdependence: There is an interaction between the entrepreneurial
university, industry and government; therefore an entrepreneurial university is

not an ivory tower isolated from society.
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e Independence: The entrepreneurial university is a relatively independent
organization; and it is not an entity that depends upon another institutional
structure.

e Hybridization: When the tensions between the principles of interdependence
and independence are resolved, an opportunity to realize both objectives
simultaneously is born which points to the formation of hybrid organizational
formats.

e Reflexivity: The changing conditions in the relationship between the university,
industry and government necessitate a renovation of the internal structure of the

university and that of industry and government.

Critics to this entrepreneurial university phenomenon voiced their fears that academic
science is being instrumentalized and even manipulated by industry and that
‘entrepreneurial science’ might have a detrimental effect on the long-term production
of scientific knowledge. They said that universities may become ‘knowledge
businesses’ that serve the interests of specific stakeholders rather than generating
public goods for national audiences. Other risks, they said, may also emerge such as a
shift from basic research towards more applied topics and less academic freedom,
lower levels of research productivity among academics and a slowing-down of open
knowledge diffusion (D’Este & Perkmann, 2011).

Encouraging faculty members to become economic entrepreneurs may not be the best
way to bolster university-industry collaboration. Instead, a collaboration scheme that
contributes to both industry applications and academic research should be enabled.
Such collaboration should allow channeling of academic input into commercial
solutions and promotion of new ideas and new research questions for university
research. “Announcements of the ‘entrepreneurial university’ may therefore be
premature and based on an overstated generalization of insights from the life sciences.”
(D’Este & Perkmann, 2011). In fact, the growth of polyvalent® research fields with

simultaneous theoretical, technological, and commercial potential is the reason why

% Having a number of different forms, purposes, aspects or principles.
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entrepreneurial universities that retain the classic features of the “ivory tower” research

universities have been emerging (Etzkowitz, 2008).

It is worth mentioning that the priorities and scope of university-industry collaboration

differ significantly between developed and developing countries, as shown in Table 3.

Table 3. Priorities for university-industry partnerships at different stages of

economic development along the three missions of universities

Most developed countries Least developed countries
. L e Curricula development
e Private participation in .
to improve

graduate programs

Teaching University | = . supervision of PhD

undergraduate and
graduate studies

students e Student internships
o Building absorptive
capacity to adopt and
Research consortia and long diffuse already existing
Research University term research partnerships to technologies
conduct frontier research. e Focus on appropriate

technologies to
respond to local needs

. . e Business incubation
Entrepreneurial *  Spin-off companies, patent services
P licensing

University e Entrepreneurship education ¢ Entrep_reneurshlp
education

Source: Guimon, J. (2013), “Promoting University-Industry Collaboration in Developing Countries”,
The Innovation Policy Platform, Policy Brief, World Bank, p. 3.

Guimon (2013) explains that the capacity of the universities in developing countries to
jointly undertake innovation projects with industry is undermined by the poor quality of
education and the lack of financing available to universities. This incapacity is
exacerbated in developing countries due to the very little experience of the universities
in industry collaboration schemes, managerial capacity issues, cultural and institutional
barriers. Existing collaboration in developing countries is limited to the recruitment of
university graduates by firms as employees, consultants or interns. When compared
with the developed countries, there is a much less likelihood of commerciliziation

channels such as emerging spin-offs or patents. Therefore, capacity-building measures
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aiming to overcome these obstacles and build effective university-industry linkages
require significant amount of time and sustained effort. University policies in
developing countries should seek to foster innovation and learning primarily in the
informal sector as it constitutes the main source of income for a larger proportion of the
population, but with the final purpose of ensuring a shift toward more formal,
innovative and inclusive business environment, which would ultimately spur economic

growth and employment (Guimon, 2013).

Not all university policies are highly supportive of the university spin-offs. The level of
support varies significantly according to university policies, variations in structures of
technology transfer offices and a wide diversity of formalizing the contractual relations
around this technology (Clarysse et al., 2005). “An entrepreneurial university is one
that welcomes a culture of entrepreneurship and installs an entrepreneurial mindset in
every graduate, no matter what their interests, dreams and values happen to be.” (Thorp
and Goldstein, 2010). Zhou (2007) states the three primary characteristics of an
entrepreneurial university as: (i) systematic acceptance of and support for
entrepreneurship activities; (ii) intermediary structures, such as a technology transfer
offices; (iii) a significant number of faculty members willing to form firms. Key
elements of the university ecosystem facilitating entrepreneurship include: (1) the rise
of institutions such as business incubators and science/technology/research parks in
support of technology transfer and entrepreneurship, (2) significant increase in the on-
campus entrepreneurship courses and programs (in multiple faculties/schools), (3)
establishment and growth of entrepreneurship centers, (4) a rise in the number of

“surrogate entrepreneurs”6

on campus to stimulate commercialization and start-up
creation, and (5) an increase in the support of entrepreneurial ecosystem by alumni
commercialization funds and student business plan competitions (Siegel and Wright,
2015). Similar motives were observed in a study conducted in South Africa, listing the
motives as the culture of entrepreneurship, university support for entrepreneurial

activities and passion for research and innovation (Tengeh and Rorwana, 2017).

® Universities have two options when they formulate policies to develop new technology-based start-ups.
One approach is to encourage faculty members to engage in this activity. Another avenue is to encourage
surrogate (external) entrepreneurs to assume a leadership role (Franklin et al., 2001).
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Another set of criteria for a sound entrepreneur university is as follows: (i) Top-down
vision, strategy and leadership of the university administration, (ii) a curriculum that is
stimulated by well-defined entrepreneurship learning objectives, (iii) robust internal
and external networks, (iv) innovation culture, and (v) experiential learning and

knowledge-transfer opportunities (Meyers & Pruthi, 2011).

AEs draw their stock of knowledge from the universities, thus universities offer direct
benefits to knowledge-based startup ventures and amplify the impact of available
resources. Depending on the robustness of this relationship, universities could play an
important role in promoting innovation and economic empowerment in both industrial
and developing economies. Especially in developed countries, universities play an
active role in the innovation process by actively enabling the technology transfer
process (O’Neal et al., 2012). Economic growth in developed economies is driven,
among others, by the commercialization of knowledge stock created by the universities
since firms often rely on academic research to carry out their innovative activities while
some industries need significant amount of academic research support in order to
generate innovative products/services (Mansfield, 1995, Jaffe, 1989, Cohen and
Levinthal, 1990). In line with this statement, Waakee & Van der Sijde (2002) explained
that potential global start-ups drew a significant amount of resources from universities
and that this statement was consistent with the fact that the emergence of global start-
ups is more common in high tech industries which massively accommodate knowledge

created by research activities of universities (e.g. biotechnology, nanotechnology, etc.).

There are two opposite beliefs regarding the type of environment an entrepreneurial
effort is initiated from. While some authors propose that the likelihood of starting up a
business necessitates a resource-rich environment, some state that entrepreneurial skills
like spotting opportunities and matching them with the right resources may still prevail
in extremely unpromising and resource-constrained environments. De Silva et al.
(2012) conclude that resource constraints did not totally inhibit entrepreneurial efforts
of the AEs in a resource-constrained environment because AEs were able to overcamo

various resource barriers. In extremely unpromising and resource-constrained

21



environments, entrepreneurial skills may play an important role in identifying
opportunities and matching these with available resources. Thus, there may be a
negative relationship between resource constraints and stimulation of entrepreneurial
behavior in such relatively resource-constrained environments. Those who had engaged
in a higher number of diverse activities were able to overcome resource barriers to a
greater extent by capitalizing on a relatively high level of synergistic effects generated
by knowledge and skills, input-output flows as well as social networks than those who
had engaged in a limited number of similar activities. De Silva et al. (2012) also
concluded that diversification by several AEs, i.e. taking up a greater number of
different activities, generated synergies between multiple academic entrepreneurial
activities and highlighted the importance for a university to have a team of different
academic entrepreneurs who complement each other. The means of technology transfer
from universities to society in Germany was examined and it was found that professors
conducting both basic research and research on how to apply their research findings
had a better success in raising industry funds. It was also found that specialized

research units obtained significantly more public grants (Hottenrott, 2012).

Participation of academcians in entrepreneurship is greatly influenced by the
environment at the university (Kenney and Goe, 2004). A number of studies have
stated that national and university policies need to provide consistent support to ensure
adequate university spin off emergence (Brint, 2005), given that governments and
universities adopt the right intellectual property policies (Wright et al., 2007) or
necessary steps are taken by university administrations in favor of resource allocation
for commercialization of research (Brint, 2005). Different departments within the same
university may display significantly different levels of entrepreneurial activity
(Bercovitz and Feldman, 2008). Rasmussen et al. (2014) compared the development of
entrepreneurial competencies within spin-offs based in different departments at the
same universities and observed significant differences in early venture performance.
Even small differences in the support received from department administration and
senior faculty members in favor of commercialization activities were found to have a

major impact on the development of the spin-off. The higher the level of support was,
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the better the entrepreneurial competencies were developed from external actors
outside the department and greater the ventures gained momentum. In contrast,
insufficient support from the department for commercialization activities severely
inhibited the evolution of spin-offs regardless of university level policies and practices.
The departmental support could be as follows: allowing the AEs to work on their
commercialization activities for 30-60 days per academic year, not displaying hostility
towards AEs, adopting friendly departmental regulations in favor of AEs so that they
can work closely with industry actors, strong ties between AEs and other faculty
members and providing further assistance when needed, forging new contracts with the

industry, providing lab space, technicians and sabbaticals to AEs, etc.

In a comprehensive study concerning the rise of university technology transfer and
academic entrepreneurship, Siegel (2011) provided a detailed review of key theoretical
and empirical literature as follows. The faculty quality and the ability of the university
and inventor(s) to assume equity in a startup rather than licensing royalty fees were
assessed to be the two key determinants of university-based startups (DiGregorio and
Shane, 2003). It was found that quality of the academicians, commercial capacity of the
university and the amount of federal science and engineering funding provided were
also significant determinants of university startup formation (O’Shea et al., 2005). In a
study conducted in the UK, Franklin et al. (2001) suggested that old universities with
well-established research reputations where the most suitable policies have been
adopted in favor of entrepreneurs generate the most startups. Lockett et al. (2003)
confirmed this result by concluding that universities with clear well-defined strategies
regarding the formation and management of spinouts generate the most startups.
Similarly, a study by Lockett and Wright (2005) suggested that universities wishing to
accommodate startups should make use of the broad commercial skills of well-
managed technology transfer offices. After qualitatively analyzing five European
universities that had outstanding performance in technology transfer, Clarke (1998)
concluded that the success of the universities was very much affected by the existence
of an entrepreneurial culture at those institutions. In a similar manner, Roberts (1991)
revealed that social norms and tacit approval of entrepreneurs at MIT proved critical in
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successful academic entrepreneurship at MIT. Audretsch (2000) examined the extent of
differences between AEs and other entrepreneurs and found that AEs tend to be older
and more scientifically experienced. To sum up, | can say that the right environment in
favor of entrepreneurial activities and existence of a sound enterprise infrastructure’
greatly contribute to the empowerment of university researchers to produce
technologically feasible and commercially viable innovations (Rahim et al., 2015).

2.3. Motivating forces behind academic entrepreneurship

A commercialization activity like licensing or patenting may be a profitable effort for
universities, research institutions or TTOs, hence these organizations might have a
monetary concern like additional income in mind while dealing with commercialization
activities. However, such a motive may not be prevalent for individual AEs. Whether
financial incentives, i.e. a raise in the income or receiving premium, really boost work
effort among researchers at universities or other research institutions is a long-debated
issue with mixed conclusions. Results of a study by Frey (1997) propose that financial
incentives have the potential to “crowd in” intrinsic® motivation and increase the work
effort if researchers perceive those financial incentives as supportive. However, an
opposite effect occurs if financial incentives are perceived as controlling, and this time
the intrinsic motivation is “‘crowded out’” eventually causing a decrease in the work
effort despite the increasing financial incentives. Here, supportive means an
acknowledgement of the employees’ work effort and their high intrinsic work
motivation whereas controlling means management decisions designed to control the
behaviors of employees. Andersen and Pallesen (2008) put Frey’s offer to test at 162
Danish research institutions (17 government research institutions and subunits of 10
universities) in order to observe how an increase in financial incentives affected the

number of publications. The perception of the employees as to how they see the

" Enterprise infrastructure encompasses a good intellectual property management system and an efficient
TTO.

® The term "intrinsic" is used to define the desirable return or reward that is gained as a result of the work
undertaken (academic entrepreneurship in particular) and it is linked to self-improvement, problem
solving and tacit academic/scientific knowledge rather than pecuniary rewards or acquirement of
prestige.
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financial incentives, i.e. supportive vs. controlling, was measured by a survey which
asked the employees whether they see the pay system and wage bonuses as an
appreciation of outstanding employee effort or a pat on the shoulder or a management
control device. Andersen and Pallesen found a positive correlation between the
financial incentives perceived as supportive and the number of publications. However,
not the perceived supportiveness per se but its combination with the strength of the
financial incentives led to the increase in publications. Like in Frey’s study, when the
incentives were perceived as controlling, stronger financial incentives to publish more

scientific work reduced the number of publications.

Agency theory assumes that pay policies should motivate scientists and their
departments to invent new technology and disclose such discoveries to their respective
TTOs (Markman et al., 2004). In contrast, it was reported by Colyvas et al. (2002) that
financial incentives were not effective in motivating academicians to commence
invention-producing research projects. Markman et al. (2004) found a negative relation
between monetary incentives given to scientists who had successfully-licensed
inventions and the number of new licenses granted by young ventures as well as the
number of startups. Similarly, sharing revenues with (paying royalties to) scientists’
departments is significantly yet negatively related to the number of incubators. Finally,
another hypothesis, which predicted a positive relationship between salary of TTO
personnel and entrepreneurial activity, was supported; TTO salary was significantly
and positively related to the number of equity licenses and to the number of new
ventures, but not to the number of university business incubators. The results
surprisingly show that incentives to scientists and to their departments are negatively

related to entrepreneurial activity.

Lam (2011) proposed that individuals could be extrinsically or intrinsically motivated
to different degrees in their pursuit of a commercial activity. He broke the motivational
aspects into three concepts; ‘gold’ (for financial rewards), ‘ribbon’ (for
reputational/career rewards) and ‘puzzle’ (for intrinsic satisfaction). According to this
study, ‘gold’, while undermining the reputational-based reward system can be the
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choice of some AEs whereas ribbon is the most common choice among scientists as it
enables the scientists to gain vast recognition and prestige from peers and usually
allows them to enjoy additional rewards such as higher salary and more research funds.
Puzzle is considered a reflection of the Mertonian world of scientific research, where
the reward system in science is mainly based on recognition and esteem awarded by the
scientific community to those who make genuine contributions to the knowledge stock
of science. On the other hand, some AEs who fall within the ‘puzzle’ category are
intrinsically motivated to advance knowledge, and they also derive immense
satisfaction from engaging in challenging and creative activities. Lam (2011) found that
the great majority of the scientists were motivated by the rewards of the ‘ribbon’, using
commercial activities as a means to generate resources for their research while the
‘gold’ which puts the emphasis on pecuniary rewards, although not completely

irrelevant, is seen as important by a much smaller proportion of the scientists.

The findings of Lam’s (2011) study suggest that policies designed to promote research
commercialization often favor financial incentives tied to successful exploitation of
ideas. If this is the case, academics motivated by a complex mix of extrinsic and
intrinsic rewards can benefit little from policy initiatives focusing narrowly on
providing financial rewards. Moreover, the diverse values and motives underlying
scientists’ commercial pursuits would mandate a differentiated approach if the policy is
desired to be effective (Lam, 2011).

Clarysse et al. (2011) constructed four hypotheses to test whether the entrepreneurial
capacities of AEs, past entrepreneurial experiences, living in an environment where
academic entrepreneurship is stimulated and starting a career after the creation of a
central TTO at the university influence positively entrepreneurial pursuits. After
defining “opportunity recognition capacity” as “the capability to identify a chance to
combine resources in a way that might generate a profit”, they concluded that such
entrepreneurial capacity was the single most important variable explaining

entrepreneurs’ engagement in commercial activities. Authors also stated that the role of

26



the TTOs in increasing the entrepreneurial activities of academics appears to be rather

limited, or even non-existent.

Bercovitz and Feldman (2008) examined the backgrounds and work environments of
academicians and followed their engagement with academic entrepreneurship. After
constructing eight hypotheses, they reached a number of results regarding the
relationship between organizational change and the tendency to follow the change.
They found that individuals were more likely to pursue commercialization activities if
they have been trained at institutions that had been active in technology transfer. They
also concluded that the longer the time that had elapsed since graduate training, the less
likely the individual was to accept commercialization norms. They found that when the
chair of the department was active in the technology transfer, other members of the
department were also likely to participate, but only for symbolic reasons. Lastly, they
came to the conclusion that that technology transfer behavior was directed by the

experience of those who have already undertaken technology transfer activities.

Beyhan and Rickne (2015) explored the motivations of academic nanotechnology
scientists to interact with industry and identified three main motivations for them: 1) to
increase resources for academic research; 2) to learn from firms; 3) to commercialize
research results. They found that the importance of motivations differed according to
the forms of commercial activity. While consulting was motivated by
commercialization, research-based interactions were driven by aims to -either
commercialize or to learn from firms. Finding new financial resources for academic
research was also a strong impetus for informal interactions. In short, entrepreneurial
(monetary) and traditional (non-monetary) motivations co-exist in certain contexts; and
nanoscientists displayed hybridized motivations mixing entrepreneurial motivations

with more traditional ones.

Jain et al. (2009) observed that scientists did not give up their academic role identity
when they were involved in entrepreneurial undertakings. Just like in Beyhan and
Rickne (2015), scientists adopted a “hybrid role identity that comprised a focal
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academic self and a secondary commercial persona”. Their findings suggested that
university scientists took steps to preserve their academic role identity even when they
participated in the technology transfer process. Therefore, the role identities of
scientists ranged from a pure scientist of the Mertonian world to pure entrepreneur who

had a commercial mindset.

The same study defined two terms, ‘delegating’ and ‘buffering’, which constituted two
key mechanisms that AEs put into play in order to mitigate the negative effects of
identity interference. Delegating means that scientists focus on establishing appropriate
links with other individuals — in our out of the university — who possess skills required
to commercialize their technologies. Examples for delegating are hiring business
people to manage the business tasks, perhaps CEO to manage the company or seeking
the assistance of the TTO to commercialize in-house technologies. Buffering means
that scientists take steps to protect their academic role identity and make sure that
norms typically associated with commercialization do not influence their cherished
values. Buffering is best described by the notion *“academics come first”, hence
prioritizing the university work rather than the commercial activity. Giving up on an
entrepreneurial project to save more time and resources for academic work or speaking
up in public about a new technology in opposition to patenting concerns are good

examples for buffering (Jain et al. 2009).

After testing eight hypotheses they have constructed, Krabel and Mueller (2009) stated
that there was a positive relationship between patenting activity and entrepreneurship
among the Max Planck Institute scientists. They also indicated that scientists with close
ties to industry possessed a strong entrepreneurial perspective. They went on to indicate
that scientists who had already collaborated in the past with private companies in
research projects were more perceptive to entrepreneurial opportunities including
starting up a business. They further stated scientists who had past career experience in
firm founding and business ownership had a tendency to pursue entrepreneurial
activities again. Another result they reached was that commercialization activities of
colleagues working in the same research field influenced their decision to start a
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business. Finally, they stated that the personal attitude towards commercialization
activities might influence the decision to pursue entrepreneurial activities. In addition
to these positive relationships, the authors found two negative links not in favor of
taking up commercial activities. Firstly, scientists who strongly agreed that science was
a public good to be freely available to anyone were significantly less likely to engage in
entrepreneurship. Secondly, past work experience in the private sector as an employee

or a consultant did not seem to be important for pursuing commercialization activities.

According to Mosey and Wright (2007), AEs with prior business ownership experience
can build broader social networks and are more effective in developing network ties.
AEs with less experience in business ownership, however, encounter structural holes
between their scientific research networks and industry networks. Structural holes are
obstacles that constrain the development of nascent and novice entrepreneurs. For
example, nascent entrepreneurs appeared unable to engage with industry actors to
match their nascent technologies to a market need. Moreover, entrepreneurs’ ability to
gain entrepreneurial commitment, opportunity recognition, venture credibility and
venture reorientation appear to be constrained by structural holes between faculty
members and financiers and professional managers. The authors also found an
association between the nature of social capital and the academic discipline base. It is
easier for novice entrepreneurs from engineering and the material sciences to build
network ties than those from biological sciences. Finally, they reported that AEs
appeared distinctive from their non-academician commercial sector peers in terms of
the relationships with research colleagues but this also differed according to business
ownership experience: less experienced entrepreneurs valued them as potential role
models while experienced entrepreneurs valued them as potential sources of

technological opportunities.

Goktepe-Hulten and Mahagaonkar (2010) found that expectation of financial benefits
was not related with the patenting activities of scientists without industrial cooperation;
on the contrary their patenting and disclosures activities were correlated with their

expectation to gain/increase reputation through commercial activities. Increase in
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reputation may in turn increase the possibility to gain academic promotion, financial
benefits through industrial collaboration etc., rather than the immediate personal
financial gains. The scientists think that patenting can benefit the firm® but not the
individual himself/herself, therefore a non-cooperating scientist’s expectation for
greater income lies elsewhere. However, the scientists involved in industrial
cooperation seem to be driven by the firm in context and its motives, i.e. by financial

gains.

D’Este and Perkmann (2011) presented results from a large scale survey of physical
and engineering faculty members at UK universities and found that the main purpose of
academics in engaging with industry was to support their academic research activities.
Commercialization ranked as the least important motivation while research-related
reasons dominated. They also found that the academics’ motivations differed
depending on the channel of engagement. While patenting (especially in life sciences)
and spin-off founding were motivated by commercialization, collaboration was
dominated by research-related motivations, including learning from industry and fund-
raising. After identifying four main motivations as “commercialization (commercial
exploitation of technology or knowledge); learning (informing academic research
through engagement with industry); access to funding (complementing public research
monies with funding from industry); and access to in-kind resources (using industry-
provided equipment, materials and data for research)”, they found that most academics
engage with industry in order to further their own research, either through learning or
through access to funds and other resources. In addition, commercialization on average
was ranked lowest by their survey respondents. Academics motivated by learning
frequently engaged in joint research, contract research and consulting, while
motivations related to commercialization of research led to engagement in activities
such as patenting, spin-offs and consulting. Lastly, they came to the conclusion that the
nature of academic researchers’ interactions with industry is complex and the vision of

entrepreneurial university is far from neatly capturing these interactions.

° Companies draw benefits from patents in terms of investment, firm growth, resource use and
knowledge sharing.
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2.4. Challenges faced by AEs

In transferring their research know-how into the commercialization phase, AEs may
have to face challenges beyond those faced by non-academic entrepreneurs. The
academic entrepreneurship process may be inhibited by a lack of business experience
and commercial skills among academics (Vohora et al., 2004). Faculty members may
skillfully innovate within the research domain but this skill may not be sufficient for
identifying opportunities within the commercial context (Lockett et al., 2003). An AE’s
field of research and the extent to which the TTO supports the AE’s commercialization
efforts directly affects the magnitude of these challenges. Challenges may be due to
lack of finance or time and they may contradict with the AE’s support of open science
(Bonte, 2011). AEs may have difficulties in raising social capital due to remaining
within the walls of a university which is traditionally a noncommercial environment.
(Mustar et al., 2006; Nicolaou & Birley, 2003). As such, AEs may not have developed
the capability to move from scientific networks to commercial networks (VVohora et al.,
2004).

Jain et al. (2009) mentioned some challenges reported by the scientists included in the
study. One concern was that a scientist was a scientist and had no time for tasks such as
patenting and licensing as these tasks interfered with an AE’s teaching and research
efforts. Another concern was about the hurdles related to delays in dissemination of
results, an issue that is bolstered by the secrecy agreements signed with TTOs,
something that did not fit well into the Mertonian world. Another challenge raised was
that the scientists did not know how to create markets to take their products to success.
Concerns about the administrative side of commercial pursuit, such as project
management, decent documentation, a need to have well-defined procedures were also
raised by the AEs. According to Jain et al. (2009), the challenges that academics face in
adopting a hybrid role identity manifest themselves at multiple levels between being
the focal academic self on one end and developing a secondary commercial persona on
the other. Pragmatically, this duality necessitates that the AEs allocate time and effort
across a larger set of activities. Normatively, this causes dilemmas about what
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constitutes appropriate professional conduct. Functionally, it requires the development
of new abilities and skills more relevant to the new role. For example, one challenge
reported is the interference of the time required by patenting and licensing work with
the AE’s research and teaching efforts. Another challenge is the hurdles concerning the
delay in the dissemination of results. For example, the TTO asks AEs to maintain
secrecy regarding their discovery to ensure patent protection and avert scientific
findings from being prematurely disclosed in conferences. Moreover, attributes and
skills required for commercialization effort, such as financial skills or ability to create
markets may not be required for carrying out academic activities (Jain et al., 2009).
Examination of the key challenges that had to be faced by the nascent AEs at the
Massachusetts Institute of Technology (MIT) revealed a number of significant results.
One result is that research-based ventures first have to demonstrate that the technology
development is complete prior to the commercialization phase. However, AEs spend
years in the research phase, therefore the challenges can be exacerbated if these nascent
AEs are perceived as typical high-technology startups. Identification of a clear business
opportunity in order to trespass into a technology-based phase poses another challenge
because that opportunity may not yet be clearly visible for the nascent AE. Especially if
the entrepreneurial pursuit is curiosity-driven, the AEs may develop an idea for which
somebody else would assume the commercialization effort, which means that there is
no dedication to the technology-based phase. Each phase requires different focus of the
nascent AEs, thus transition from the research-based phase to the technology-based
phase is the utmost challenge. Furthermore, the findings also indicate that nascent AEs
may find themselves stuck in the research-based phase if they fail to identify a clear
entrepreneurial opportunity and do not act to reconfigure themselves as per the

requirements of the transition process (Lubynsky, 2013).

Current challenges of academic startups were listed in another study as lack of
commitment towards internationalization, lack of managerial experience and skills and
lack of resources for the internationalization (Gémez-Gras et al., 2007). Since
technological innovations reduce the cost of international collaboration, hence facilitate

international activities, creating a global vision emerges as a target to be achieved by
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AEs. Without such vision, AEs may not be able to recognize and exploit international
business opportunities as they have little or no management experience although they
have massive research-based experience. However, taking up international activities
requires knowledge of international markets and an international network which may
not be reached by AEs at the early stage of the firm. Furthermore, global academic
startups have to deal with the lack of resources, such as time, money and credibility.
Especially in terms of finances, high R&D expenditures accrued by the startup may not
often be offset by only a small domestic market especially when the product life-cycle
is short (McDougall and Oviatt, 1996). Therefore, AEs need to develop a network of
foreign collaborators and to do that they need to travel a lot which requires both money
and time in an environment already dedicated to academic work (Gomez-Gras et al.,
2007).

Nyeko and Sing (2015) tackled the challenges faced by academic-entrepreneurs and
reported that academics perception of the original purpose of university existence,
legislative and policy issues and lack of organizational-owned resources for
entrepreneurial ventures were the major challenges faced by academic-entrepreneurs.
The loss of time originally allocated for the traditional academic roles of research and
teaching led many academics argue that the role of the university was not to do
business, but to support business (Henrekson and Rosenberg, 2001). Different
legislative systems and policies across the nations can hinder cross border academic-
entrepreneurship by preventing the AEs from moving temporarily between private and

public sectors to develop their discoveries (McDougall and Oviatt, 1996).

The three competencies, opportunity refinement, leveraging and championing, |
discussed in Section 2.1. with reference to Rasmussen et al. (2011) actually constitute
distinctive challenges for AEs. Opportunity refinement competency, defined as
discovering and distinguishing between opportunities seems to be a challenge for AEs
since this competency is less likely to be present in AE firm founders but it is open to
development through iteration with industry partners and customers. Moreover, a lack
of leveraging competency in form of not being able to access resources from industrial
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partners and communicate to external investors is also a challenge for AEs. But again
AEs can acquire this from actors both internal and external to the university. Lastly,
having a championing competency constitutes a challenge for the AE, because gaining
external champions residing within industrial partners or other resource providers may
be particularly difficult for AEs who lack entrepreneurial experience (Rasmussen et al.,
2011).

2.5. A wrap up of the literature review

In Chapter 2, | first tried to provide a review of what academic entrepreneurship is.
Secondly, | provided a review of how universities play the role of facilitator in
spawning private businesses. Thirdly, | focused on the literature covering the
motivations of AEs in engaging commercialization activities. Lastly, | put forward the
literature explaining the challenges that AEs had to face throughout the innovation
system. | will now try to wrap up the main assumptions and findings covered in this

chapter.
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Table 4. A wrap-up of the literature review

Definition of AE

Academic entrepreneurship refers to activities carried out by
universities to promote commercialization on campus and in
surrounding regions of the university (Siegel and Wright,
2015).

Meyer, 2003, Dickson et al., 1998

AEs are:
e academicians who engage in entrepreneurship activities in
addition to their academic work
e entrepreneurs who start a business and occupy themselves
full-time with it in dedication to their scientific fields of
interest
¢ individuals who manage their scientific business enterprise
owing to their scientific and business know-how.

Scope of academic
entrepreneurship

Krabel and Mueller (2009), Gulbrandsen (2005)
Patenting, Licensing, Consulting, Firm founding

Types of AEs

Nyeko and Sing, 2015
Academic entrepreneurs are academic faculty members who
engage in the commercialization of academic intellectual

property.

Entrepreneurial academics are managerial change agents in
universities who establish research and teaching enterprises
outside the walls of the university by utilizing external funding
sources.

Academic-entrepreneurs are faculty members who undertake
commercial activities outside the academic circle with or
without the involvement of the university.

Etzkowit, 1998
The “hands-off” AEs leave the commercialization matters to
the hands of the TTO.

AEs as the “knowledgeable participants” who are willing to
play a significant role in participation to the commercialization
process.

The “seamless web”, i.e. the integration of campus research
groups with company research programs.

Liminality: AEs are actually a liminal (in-between) group, i.e.
at a boundary between the industry and academics rather than
inside both of them. This allows them to develop a flexible
networking and commercialization process.
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Table 4. Cont’d

Phases of academic
entrepreneurship

Tijssen, 2006

Application-driven—science-oriented phase in which the
entrepreneurship awareness in the university or the industry
perception of the researchers are augmented.

Product-oriented-utility-driven phase. Prototype
implementation associated with the R&D work is undertaken in
line with the customer demands; business ideas and concepts
are developed; maintenance and support mechanisms are
sought; administrative, financial and organizational capabilities
and strategies are strengthened.

Business-oriented—market-driven phase during which market
studies are conducted, business plans are drawn up, intellectual
property right issues are clarified and resolved and the first
sales efforts yielding income generation are carried out.

Competencies of AEs

Rasmussen et al., 2011

Opportunity refinement: Discovering and distinguishing
between opportunities in order to transform scientific research
into viable business concepts by attracting new employees with
industrial experience who can identify and interact with
industrial partners.

Leveraging competency: AEs evolve their credibility and
entrepreneurial experience to integrate the internal and external
resources by also receiving help from the university, TTO and
public support schemes.

Championing competency: Developing an ability to include
external champions as resource providers by convincing them
to contribute to the venture’s development.

Competency development process is ‘an entrepreneurial ability
to identify, develop and complete new combinations of existing
asset bundles or new unmet opportunities (Godfrey and
Gregerson, 1999).

Firm-founding and successful management is closely associated
with specific resources and capabilities, such as:
o intellectual human capital (Zucker et al., 1998),
o technological resources (Heirman and Clarysse, 2004),
e academic characteristics (Di Gregorio and Shane, 2003)
e routines like teaching, research and publications (Lockett
and Wright, 2005).

Rahim et al. (2015): Risk taking, bravery, sufficient
knowledge, values, strategic thinking and self-confidence.
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Table 4. Cont’d

Universities as key
elements of the
innovation system

Today universities have three missions:
e Teaching
e Research
e Entrepreneurship

The third mission ensures competitiveness and economic
development either by interacting with the industry or by
implementing other types of commercialization activities such
as the establishment of new firms (Gomez-Gras et al.).

This transformation of the role to include a third mission for a
university is referred to in the literature as “from ivory towers
to engines of economic growth” (D’Este & Perkmann, 2011).
Priorities and scope of university-industry collaboration differ
significantly between developed and developing countries
(Guimon, 2013).

Most developed Least developed
countries countries
e Curricula
e Private development to
participation in improve
Teaching graduate undergraduate
University programs and graduate
e Joint supervision studies
of PhD students | e Student
internships
e Building
absorptive
capacity to adopt
Research consortia and diffuse
Research and long term _ already ex_isting
University research partner_shlps technologies
to conduct frontier e Focuson
research. appropriate
technologies to
respond to local
needs
e Spin-off e Business
Entrepreneurial compan_ies, _ incu_bation
University patent licensing services
e Entrepreneurship | e Entrepreneurshiy
education education
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Table 4. Cont’d

Universities as key
elements of the
innovation system

D’Este & Perkmann, 2011)

Critics to this entrepreneurial university phenomenon:

e Academic science is being instrumentalized and even
manipulated by industry

e ‘Entrepreneurial science’ might have a detrimental effect on
the long-term production of scientific knowledge.

e Universities may become ‘knowledge businesses’ that serve
the interests of specific stakeholders rather than generating
public goods for national audiences.

e Other risks may also emerge such as a shift from basic research
towards more applied topics and less academic freedom, lower
levels of research productivity among academics and a
slowing-down of open knowledge diffusion.

Announcements of the ‘entrepreneurial university” may be
premature and based on an overstated generalization of insights
from the life sciences (D’Este & Perkmann, 2011).

In fact, the growth of polyvalent research fields with simultaneous
theoretical, technological, and commercial potential is the reason
why entrepreneurial universities that retain the classic features of
the “ivory tower” research universities have been emerging
(Etzkowitz, 2008).

The entrepreneurial university is a contemporary phenomenon
where academia takes a leading role of production based on
continuous  organizational and technological innovation
(Etzkowitz, 2008).

Etzkowitz (2008) listed five norms of the entrepreneurial
university and stated that the optimal result would be reached
when there was a balance between them.
e Capitalization
Interdependence
Independence
Hybridization
Reflexivity

In accepting this new task, universities become part of a coherent
system involving the interaction among industry, government,
innovation and economic progress (Etzkowitz and Leydesdorff,
2000).
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Table 4. Cont’d

Universities as key
elements of the
innovation system

An entrepreneurial university is one that welcomes a culture of
entrepreneurship and installs an entrepreneurial mindset in every
graduate, ‘no matter what their interests, dreams and values
happen to be’ (Thorp and Goldstein, 2010).

Zhou (2007) state the three primary characteristics of an
entrepreneurial university as:
e systematic acceptance of and support for entrepreneurship

activities

e intermediary structures, such as a technology transfer
offices

e a significant number of faculty members willing to form
firms

Siegel and Wright, 2015
Key elements of the university ecosystem facilitating
entrepreneurship include:

e the rise of institutions such as business incubators and
science/technology/research parks in support of technology
transfer and entrepreneurship,

e significant increase in the on-campus entrepreneurship

courses and programs (in multiple faculties/schools)

establishment and growth of entrepreneurship centers,

a rise in the number of “surrogate entrepreneurs” on campus

to stimulate commercialization and start-up creation,

e an increase in the support of entrepreneurial ecosystem by
alumni commercialization funds and student business plan
competitions.

Meyers & Pruthi, 2011

A set of criteria for a sound entrepreneur university:

e Top-down vision, strategy and leadership of the university
administration

o clearly defined entrepreneurship learning objectives that
drive the curriculum

e robust internal and external networks

e aculture of innovation; and

e experiential learning and knowledge-transfer opportunities

De Silva et al. (2012): Resource constraints did not totally
inhibit entrepreneurial efforts of the AEs in a resource-
constrained environment because AES overcame various
resource barriers.

Franklin et al. (2001): Old universities with well-established
research reputations where the most suitable policies have been
adopted in favor of entrepreneurs generate the most startups.
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Table 4. Cont’d

Motivating forces
behind academic
entrepreneurship

Frey (1997)

e Financial incentives have the potential to *“crowd in”
intrinsic motivation and increase the work effort if
researchers perceive those financial incentives as
supportive.

e An opposite effect occurs if financial incentives are
perceived as controlling, and this time the intrinsic
motivation is ‘‘crowded out’” eventually causing a
decrease in the work effort despite the increasing financial
incentives.

Andersen and Pallesen (2008)

e A positive correlation between the financial incentives
perceived as supportive and the number of publications.

e However, not the perceived supportiveness per se but its
combination with the strength of the financial incentives led
to the increase in publications.

e When the incentives are perceived as controlling, stronger
financial incentives to publish more scientific work reduce
the number of publications.

Markman et al. (2004)

e A negative relation between monetary incentives given to
scientists who had successfully licensed inventions and the
number of new licenses granted by young ventures as well
as the number of startups.

e Sharing revenues with scientists’ departments is negatively
related to the number of incubators.

e TTO salary was positively related to the number of equity
licenses and to the number of new ventures, but not to the
number of university business incubators.

Lam (2011): Rewards for motivation:

‘ribbon’: using commercial activities as a means to generate
resources for their research.

‘gold’: putting the emphasis on pecuniary rewards, although
not completely irrelevant, is seen as important by a much
smaller proportion of the scientists.

‘puzzle’: intrinsic satisfaction, problem solving.

The great majority of the scientists were motivated by the
rewards of the ‘ribbon’. “‘Gold’ is seen as important by a much
smaller proportion of the scientists. Policies designed to
promote research commercialization often favor financial
incentives tied to successful exploitation of ideas. If this is the
case, academics motivated by a complex mix of extrinsic and
intrinsic rewards can benefit little from policy initiatives
focusing on providing financial rewards.
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Table 4. Cont’d

Motivating forces
behind academic
entrepreneurship

Clarysse et al. (2011)

e “Opportunity recognition capacity”: The capability to
identify a chance to combine resources in a way that might
generate a profit

e Such entrepreneurial capacity is the single most important
variable explaining entrepreneurs’ engagement in
commercial activities.

e The role of the TTOs in increasing the entrepreneurial
activities of academics appears to be rather limited, or even
non-existent.

Bercovitz and Feldman (2008)

e Individuals are more likely to pursue commercialization
activities if they have been trained at institutions that had
been active in technology transfer.

e The longer the time that had elapsed since graduate training,
the less likely the individual was to accept
commercialization norms.

e When the chair of the department is active in the technology
transfer, other members of the department are also likely to
participate, but only for symbolic reasons.

e Technology transfer behavior is directed by the experience
of those who have already undertaken technology transfer
activities.

Beyhan and Rickne (2015)

Identified three main motivations for motivations of academic
nanotechnology scientists to interact with industry:

e toincrease resources for academic research;

e to learn from firms

e to commercialize research results.

Entrepreneurial (monetary) and traditional (non-monetary)
motivations co-exist in certain contexts; and nanoscientists
hybridized entrepreneurial motivations with more traditional
ones.

Jain et al. (2009)

Delegating: Scientists establish appropriate interfaces with
other actors whom they view as possessing skills related to
commercializing their technologies. Examples for delegating
are hiring business people to manage the business side, perhaps
even a CEO to run the company or seeking more involvement
from the TTO to commercialize in-house technologies.
Buffering: Scientists take steps to protect their academic role
identity and preserve certain cherished values from the
influence of norms typically associated with

commercialization.
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Table 4. Cont’d

Motivating forces
behind academic
entrepreneurship

Krabel and Mueller (2009)

There is a positive relationship between patenting activity
and entrepreneurship among the Max Planck Institute
scientists.

Scientists with close ties to industry firms possessed a strong
entrepreneurial perspective.

Scientists who had already collaborated in the past with
private companies in research projects were more alert to
entrepreneurial opportunities including starting up a
business.

Past career experience in firm founding and business
ownership signaled scientists’ tendency to engage in
entrepreneurial pursuit again.

Commercialization activities of colleagues working in the
same research field influenced their decision to start a
business.

The personal attitude towards commercialization activities
might influence entrepreneurial action.

Scientists who strongly agreed that science was a public
good to be freely available to anyone were significantly less
likely to engage in entrepreneurship.

Past work experience in the private sector as an employee or
a consultant did not seem to be important for pursuing
commercialization activities.

Mosey and Wright (2007)

AEs with prior business ownership experience can build
broader social networks and are more effective in developing
network ties.

AEs with less experience in business ownership, however,
encounter structural holes between their scientific research
networks and industry networks.

D’Este and Perkmann (2011)

Main purpose of academics in engaging with industry is to
support their academic research activities.
Commercialization ranked as the least important motivation
while research-related reasons dominated.

The nature of academic researchers’ interactions with
industry is complex and the vision of entrepreneurial
university is far from neatly capturing these interactions.
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Table 4. Cont’d

Challenges faced by
AEs

Lack of business experience and commercial skills among
academics (Vohora et al., 2004).

Faculty members may skillfully innovate within the research
domain but this skill may not be sufficient for identifying
opportunities within the commercial context (Lockett et al.,
2003).

Challenges may be due to lack of finance or time and they may
contradict with the AE’s support of open science (Bdnte, 2011).

AEs may have difficulties in raising social capital due to
remaining within the walls of a university which is traditionally a
noncommercial environment. (Mustar et al., 2006; Nicolaou &
Birley, 2003).

As such, AEs may not have developed the capability to move from
scientific networks to commercial networks (Vohora et al., 2004).

Jain et al. (2009)

e A scientist is a scientist and has no time for tasks such as
patenting and licensing as they interfere with teaching and
research efforts.

e There are hurdles related to delays in dissemination of results,
an issue that is bolstered by the secrecy agreements signed with
TTOs,

e Scientist did not know how to create markets to take his/her
products to success.

Lack of commitment towards internationalization, lack of
managerial experience and skills and lack of resources for the
internationalization (Gomez-Gras et al., 2007).

Lubynsky, 2013

e Research-based ventures first have to demonstrate that the
technology development is complete prior to the
commercialization phase.

o However, AEs spend years in the research phase, therefore the
challenges can be exacerbated if these nascent AEs are
perceived as typical high-technology startups.

e AEs may find themselves stuck in the research-based phase if
they fail to identify a clear entrepreneurial opportunity and do
not act to reconfigure themselves as per the requirements of the
transition process.
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Table 4. Cont’d

Challenges faced by
AEs

Global academic startups have to deal with the lack of resources,
such as time, money and credibility. Especially in terms of
finances, high R&D expenditures accrued by the startup may not
often be offset by only a small domestic market especially when
the product life-cycle is short (McDougall and Oviatt, 1996).

Academics perception of the original purpose of university
existence, legislative and policy issues and lack of organizational-
owned resources for entrepreneurial ventures are the major
challenges faced by academic-entrepreneurs (Nyeko and Sing,
2015).

Different legislative systems and policies across the nations can
hinder cross border academic-entrepreneurship by preventing the
AEs from moving temporarily between private and public sectors
to develop their discoveries (McDougall and Oviatt, 1996).

Rasmussen et al., 2011

e Opportunity refinement competency: Discovering and
distinguishing between opportunities seems to be a challenge
for AEs since this competency is less likely to be present in AE
firm founders but it is open to development through iteration
with industry partners and customers.

e A lack of leveraging competency: Not being able to access
resources from industrial partners and communicate to external
investors is also a challenge for AEs. But again AEs can
acquire this from actors both internal and external to the
university.

e Championing competency constitutes a challenge for the AE,
because gaining external champions residing within industrial
partners or other resource providers may be particularly
difficult for AEs who lack entrepreneurial experience.
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CHAPTER 3
METHODOLOGY
3.1. The sequence of work carried out

A sequence of activities carried out within the scope of this thesis is summarized in the
below figure:

Literature Review

Determination of 60 questionnaire questions based on the literature review

Constructing and testing the online questionnaire

Correspondence with the management of TDZs

Correspondence with AEs

Continual contact with AEs and face-to-face interviews

Writing, review and modifications

Figure 1. The sequence of work carried out

A thorough literature review provided the basis to construct the questions for the online
questionnaire. 60 questions were selected and the online questionnaire to be answered

anonymously was constructed on the online survey system “surveey.com”. Before the
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questionnaire was casted for open access of the AEs, it was tested for validity,
functionality and possible errors. The validity test was performed by three individuals.
The first one was myself. The second person was an electronics engineer with a Ph.D.
degree who worked for an R&D company. The third individual was one of the AEs
who was among the respondents of the questionnaire and also was one of the
interviewees. This pilot test phase made sure that there were not any errors in the
questionnaire and that it functioned properly and generated proper result files. The

content of the online questionnaire can be seen in Appendix 1.

The next phase comprised writing an official letter from the Chair of the Science and
Technology Policy Studies (STPS) to the administrations of five prominent technology
development zones, namely, Ankara University Teknokent Inc., Bilkent University
Teknopark Inc., Gazi University Teknopark Inc., Hacettepe University Teknokent Inc.,
and Middle East Technical University (METU) Teknokent Inc. The letters can be
found in Appendix 2. The TDZ administrations were requested to forward the online
questionnaire link to the AEs active on their respective premises and send me the
names and contact details of the AEs so that | could visit them for face-to-face
interviews. Reminder e-mails were also sent to the TDZ administrations following a
period of one month after the letters were sent out. The METU Teknokent Inc. kindly
wrote an e-mail to the AEs active on its premises and informed them of my request.
The METU Teknokent Inc. also provided me with the names and details of a total of 76
AEs operating on its premises after signing and submitting to it a confidentiality
agreement which can be found in Appendix 3. It later turned out that the TDZ
administrations other than that of METU have not forwarded the STPS letter to the AEs
active on their premises despite all the reminding efforts. This led to a very small
number of AEs to fill out the online questionnaire. A total of only 23 replies were
received. Most of these were from the METU Teknokent and after personal efforts a
few were provided by AEs active at other TDZs. The number of AEs who have
accepted my face-to-face interview request was even less. After contacting the AEs
present on the list provided by the METU Teknokent Inc. and some other that | have
found with my personal efforts from other TDZs, | was able to visit a total of 18 AEs
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who have accepted my interview request. A single case design analysis method was
adopted in the analysis of the results obtained. The findings obtained from both the
questionnaire and face-to-face interviews were used to make an analysis of the
motivational aspects of AEs, the challenges they face, their success criteria and finally

come up with reasonable policy recommendations in this regard.

3.2. Research design

The primary question reflecting the aim of this study can be summarized as "what are
the elements affecting the establishment and management of businesses run by
university scientists?" In this respect, this thesis focuses on the motivational aspects of
academicians in starting their own businesses, the challenges that they face in their
business environment as well as their success criteria. The behavioral patterns and
other factors driving these three elements (motivational factors, challenges faced and
success criteria) would very much affect the university and government policies aiming
to promote university-industry collaboration. In so doing, the validity of six
propositions were explored in this thesis and consequently policies for the government,

industry actors and universities were announced.

For this reason, the research design of this thesis was initially intended to be
“Conclusive Research”, because this study aims to generate findings that are
practically useful in reaching conclusions or decision-making. Moreover, research
objectives and data requirements in Conclusive Research are clearly defined.
Conclusive research design usually involves the application of quantitative methods of
data collection and data analysis. Moreover, conclusive studies tend to be deductive in
nature and research objectives in these types of studies are achieved via testing
hypotheses. When the features of Conclusive Research are compared with the

characteristics of this thesis, the following information comes about.

47



Table 5. Comparison between conclusive research and the characteristics of this
thesis

Factor Conclusive Research This Thesis
Objectives To test hypotheses and | Partially valid: Initial
relationships. objective was to test
hypotheses but ended
up exploring

propositions due to
insufficient sample size.

Characteristics e Information needs are @ Valid.
clearly defined.
e Research  process is o Valid
formal and structured.

e Large representative o Not valid.
sample. e Valid for the
e Data analysis is | questionnaire findings.
quantitative.
Findings Conclusive. Valid.
Outcome Findings used as input to | Valid.

decision-making.

While many aspects of Conclusive Research are valid for this thesis, one important
requirement is missing. A large representative sample could not be attained. Despite
lack of such requirement, the research design of this thesis in my opinion may be
considered to be in line with the Conclusive Research method.

3.3. Research method

A comprehensive online questionnaire and face-to-face interviews have been used in
this thesis as data collection tools. The sampling method used in the thesis falls under
the “non-probability sampling” (also known as non-random sampling) method where
not all members of the population has a chance to participate in the study. This is
contrary to probability sampling, where each member of the population has a known,

non-zero chance of being selected to participate in the study.

Necessity for non-probability sampling can be explained in a way that for some studies
it is not feasible to draw a random probability-based sample of the population due to
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time and/or cost considerations or simply because it is not possible to constitute the

desired sample due to the inexistence of a sample frame or to the refusal to answer of

potential sampling units. In these cases, sample group members have to be selected on

the basis of accessibility or personal judgment of the researcher. Therefore, the

majority of non-probability sampling techniques include an element of subjective

judgement. Non-probability sampling is the most helpful for exploratory stages of

studies such as a pilot survey. However, disadvantages of non-probability sampling

include the following all of which are true for this thesis:

Unknown proportion of the entire population is not included in the sample
group i.e. lack of representation of the entire population,

Lower level of generalization of research findings compared to probability
sampling,

Difficulties in estimating sampling variability and identifying possible bias.

3.3.1. The questionnaire

The online questionnaire consists of the following types of 60 questions:

Multiple choice questions: Respondents are offered a set of answers they have
to choose from.

Dichotomous Questions: This type of questions gives two options to
respondents — yes or no, to choose from.

Scaling Questions. Also referred to as ranking questions, they present an option
for respondents to rank the available answers to the questions on the scale of

given range of values (e.g. from 1 to 10).

The sampling method used in the online casting of the questionnaire falls under the

“quota sampling” method which is a non-probability sampling and can be defined as a

sampling method of gathering representative data from a group. Application of quota

sampling ensures that sample group represents certain characteristics of the population
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chosen by the researcher. Quota sampling can be divided into two groups: controlled
and uncontrolled. Controlled quota sampling involves introduction of certain
restrictions in order to limit researcher’s choice of samples. Uncontrolled quota
sampling, on the other hand, allows the researcher to freely choose sample group
members according to his/her will. Therefore, the sampling method in the application

of the online questionnaire is “uncontrolled quota sampling”.

The structured questionnaire which contained 60 questions comprised four main
sections, namely questions about personal information on AEs, questions inquiring
their motivations, questions inquiring the challenges they face and questions designed
to understand their success criteria throughout their entrepreneur lives. The three
comprehensive questions, the first being “What were the motivational determinants that
caused you to take on entrepreneurship activities?”, the second “What are the main
challenges that you have encountered throughout your entrepreneurship?” and the third
“What are your success criteria in context of your firm activities?” were structured to
have multiple answers to score (13 answers for the first question, 15 answers for the
second question and 13 answers for the third question). For each of the three mentioned
questions, AEs were asked to score each answer as follows: 1 point if the answer is
“Not effective” in contributing to the question asked, 2 points for “Very little
effective”, 3 points for “Little effective”, 4 points for “Quite effective”, and 5 points for
“Very effective”. In other words, the voting was based on a scoring system from 1 to 5
points. The evaluation of the replies aimed to understand which factors contributed the
most to the three above-mentioned questions. Then, | calculated the descriptive
statistics which put forward the percentages of each score that corresponded to each
contributing factor. To clarify this method, let us focus on 2 of the 13 answers given to
the question “What were the motivational determinants that caused you to take on
entrepreneurship activities?” The two sample answers are “to utilize the academic
know-how that | have acquired throughout my academic life in business” and “to lead

to an increase in my income.”
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To utilize the academic know-how that | have acquired

throughout my academic life in business

Cumulative
Frequency Percent | Walid Percent Percent
Valid | 1,00 1 43 43 43
2.00 2 87 8,7 13,0 78,3%
3,00 2 8.7 8,7 217
4,00 8 348
500 10 435
Total 23 100,0 100,0
To lead to an increase in my income
Cumulative
Frequency  Percent | Walid Percent Percent
Valid | 1,00 6 26,1 26,1 26,1 &
2,00 4 17,4 17,4 43,5 43,4%
3,00 3 130 13,0 56
4,00 ] 39,1
5,00 1 43
Total 23 1000 100,0

Figure 2. Sample screenshot displaying the calculation of the percentages of
“effective” contributing factors to the question “What were the motivational
determinants that caused you to take on entrepreneurship activities?”

To utilize the academic know-how that | have acquired throughout my
academic life in business: Note that out of 23 AEs who responded to the
questionnaire, 10 AEs voted “Very effective” (5 points, 43,5%), 8 AEs voted
“Quite effective (4 points, 34,8%)”, 2 AEs voted “Little effective (3 points,
8,7%)”, 2 AEs voted “Very little effective (2 points, 8,7%)” and 1 AE voted
“Not effective (1 point, 4,3%)” for “utilizing the academic know-how that |
have acquired throughout my academic life in business” as a motivational
determinant that caused them to take on entrepreneurship activities.

To lead to an increase in my income: Also note that out of 23 AEs who
responded to the questionnaire, 1 AE voted “Very effective” (5 points, 4,3%), 9
AEs voted “Quite effective (4 points, 39,1%)”, 3 AEs voted “Little effective (3
points, 13,0%)”, 4 AEs voted “Very little effective (2 points, 17,4%)” and 6
AEs voted “Not effective (1 point, 26,1%)” for “leading to an increase in my
income” as a motivational determinant that caused them to take on

entrepreneurship activities.
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Then I ignored the AEs who have scored from 1 to 3 to disregard factors which did not
have a significant effect on the question asked and took into account the AEs who have
scored only “Quite effective” (4 points) and “Very effective” (5 points). This revealed
the sum of percentages of AEs who assigned either 4 points or 5 points to contributing
factors. For example, | concluded that 78,3% (43,5% + 34,8%) of AEs who responded
to the questionnaire thought that utilizing the academic know-how acquired throughout
academic life in business” had a major effect on their decisions to pursue
entrepreneurship activities. In contrast, only 43,4% (4,3% + 39,1%) of AEs voted in
favor of leading to an increase in income as a motivational factor to pursue
entrepreneurship activities. Lastly, after calculating the percentages of all contributing
factors to the three comprehensive questions mentioned earlier as per the above-

explained method, I simply ranked the contributing factors.

In addition, some questions were constructed on a Likert Scale with five response
levels which are “I strongly disagree”, “I disagree”, “l am indecisive”, “I agree” and “I
strongly agree”. A number of further questions were structured to be answered on
“Yes” or “No” basis. While some of the questions asked were independent from other
questions, some questions were designed to verify other questions asked earlier. In
other words, | occasionally tried to cross-check the validity of answers via multiple

questions.

With a large sample size, it would have been possible to run a factor analysis which
describes variability among observed, correlated variables in terms of a potentially
lower number of unobserved variables called factors. Factor analysis could have been
used to determine whether motivations, challenges and success variables grouped
together on significant factors. Having identified the main motivating factors, a binary
logistic regression could have been conducted to examine the relative importance of the
top three motivating factors for AEs’ engagement in commercial activities. Moreover, a
Probit Analysis could have been conducted to analyze the relationship between a
stimulus (dose) and the quantal (all or nothing) response. All these detailed analyses
would also have allowed me to prove the statistical significance in the associations
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between variables. However, the small sample size (n = 23) prevented the construction
of a statistical model and further statistical analysis. For this reason, | had no choice but
to obtain only the descriptive statistics in order to come up with logical results.
Therefore, the evaluation of the questionnaire results was done in light of the

descriptive statistics.

3.3.2. Face-to-face interviews

Structured interviews consist of a series of pre-determined questions that all
interviewees answer in the same order. Data analysis usually tends to be more
straightforward because researcher can compare and contrast different answers given to
the same questions. Face-to-face interviews in this thesis consisted of structured

interviews.

The sampling method used for face-to-face interviews falls under the *“convenience
sampling” (also known as availability sampling) method which is a specific type of
non-probability sampling method that relies on data collection from population
members who are conveniently available to participate in study.

Convenience sampling is a type of sampling where the first available primary data
source will be used for the research without additional requirements. In other words,
this sampling method involves getting participants wherever you can find them and
typically wherever is convenient. In convenience sampling, no inclusion criteria
identified prior to the selection of subjects. All subjects are invited to participate.
Convenience sampling offers simplicity of sampling and the ease of research, is helpful
for pilot studies and for hypothesis generation, and facilitates data collection in short

duration of time.

It is important to hear from the AEs themselves about what motivated them into
running their own businesses, the challenges they face as double-hatted individuals,
what drew their path to become successful business persons, how all these relate to the
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university-industry collaboration in order to develop the right strategies to render the
AEs more successful in their commercialization efforts. Questionnaire results enable
the researcher to reach statistical results but in-depth interviews are still necessary to
look into the ins and outs of the subject researched and learn different perspectives
spelled out by the interviewees. For this reason, face-to-face interview is an important

component of any work involving a case analysis.

When | first decided on the topic of this thesis, it was my intention to make an
embedded multiple-case design analysis with multiple units of analysis and construct
and test a number of hypotheses with the involvement of dozens of companies on the
premises of five TDZs. The insufficient return from the TDZ administrations and AEs
limited the face-to-face interviews to 18 only. The time allocated to each interview
varied between 30-60 minutes depending on the availability of time for AEs, the extent
of information they wished to share with me and their mood on the day of the
interview. While some AEs were very enthusiastic to talk, some preferred to provide
only basic and little information in response to the questions asked. AEs who refused
the interview had their own reasons. Mostly, their excuse was their intensive work
schedule but some AEs just did not have the habit of responding positively to interview
requests. There were a number of them who openly told me that they did not want to be
involved in any kind of interview. Some were on sabbatical leave, hence were unable to

meet me. Some did not even bother to reply and ignored my efforts to contact them.

In the end, | picked the single case design analysis as my method which was based on a
single unit of analysis involving a limited number of companies active at the premises
of METU TDZ supported by only a few from other TDZs, namely, Hacettepe and Gazi.
I made interviews with 18 AEs and took notes during the interviews which comprised
open-ended questions and further discussion on them. I finally classified the statements

according to their headings and subject of interest.
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CHAPTER 4

FINDINGS FROM THE QUESTIONNAIRE AND THE INTERVIEWS

In this Chapter, I will put forward and examine, in light of the results obtained from the
questionnaire and face-to-face interviews, the main findings of this study in terms of
motivational aspects of AEs, the challenges they face and their success criteria. | will
also try to relate my findings to the work of authors covered in Chapter 2 (Literature
Review). Section 4.1. will examine the findings obtained from the evaluation of the
questionnaire, hence provide a quantitative perspective and Section 4.2. will look into
the interviews from a qualitative point of view. The findings reported in this chapter

will be useful in designing policy recommendations later in this thesis.

4.1. Findings from the questionnaire

Some demographic characteristics of the 23 AEs who have replied to the online

questionnaire are given in Table 6 below.
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Table 6. Characteristics of the 23 AEs who have replied to the questionnaire

Years of Year the
Department at Current Gender Service at Firm -I;‘Ii:)rgnti:e
the University Academic Title the was
Located
Department | Founded

Civil Engineering | Professor Male 21-25 2014 METU
Chemistry Professor Male 36 -40 2012 METU
Pharmacy Professor Female 21-25 2015 Hacettepe
Pharmacy Professor Male 36 - 40 2000 Hacettepe
Electric-Electronic | c\,ctor (Ph.D.) | Male 1-5 2001 | METU+
Engineering Hacettepe
Computer Assist. Prof. Male 6- 10 1999 |METU*
Engineering Hacettepe
Aer(_)spac_e Professor Male 16 - 20 2014 METU
Engineering
Mec_hanlt_:al Assist. Prof. Male 1-5 2014 Hacettepe
Engineering
Mec_hann_:al Professor Male 36 - 40 2010 METU
Engineering
Civil Engineering | Professor Male 11-15 2001 METU
Aerospace Assoc. Prof. Male 6- 10 2007 | METU
Engineering
Electric-Electronic | b gosor Male 36 - 40 2011 | METU
Engineering
EIec_tnc-I_EIectronlc Professor Male 36 - 40 1993 METU
Engineering
Food Engineering | Professor Male 36 - 40 2003 METU
Med!c!ne (Internal Professor Male 21-25 2010 Gazi U.
Medicine)
Mechanical Assist. Prof. Male 6-10 2012 | METU
Engineering
Med!c!ne (Internal Professor Male 21-25 2006 METU
Medicine)
Informatics Assoc. Prof. Female 6-10 2012 Hacettepe
Informatics Assoc. Prof. Male 11-15 1997 METU +

Hacettepe
Computer
Educatlpn and Professor Male 16 - 20 2006 METU
Instructional
Technology
Computer Gazi U. +
Engineering Professor Male 16 - 20 2006 METU
EIec_tnc-I_EIectronlc Professor Male 16 - 20 2013 METU
Engineering
Information Assoc. Prof. Male 6-10 2011 | METU
Systems
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4.1.1. Towards a hybrid persona with more emphasis on non-pecuniary values

Hybrid persona can be defined as a person who has mixed desires in his/her
entrepreneurial undertakings, i.e. he/she is motivated by both pecuniary and non-
pecuniary factors and may lean more towards one of the sides as he/she desires. Non-
pecuniary aspects can be linked to problem solving and utilization of tacit
academic/scientific knowledge for self-improvement rather than pecuniary rewards or
acquirement of prestige. At this point, it might the right time to construct the first two

propositions. Let the first two propositions be:

P1. AEs would tend to have a hybrid persona mixing the pecuniary and non-

pecuniary values but with more weight on non-pecuniary values.

P2: The ultimate purpose of AEs differs from their non-academic counterparts in
the sense that creating societal benefit is more important than making profit in the

former.

Motivational determinants that caused AEs to take on entrepreneurship activities are
listed in Table 7 below which shows the ranking of the motivational factors and
percentages of AEs who have scored them on a scale of 1-5 points. The replies to
questionnaire revealed that four motivational factors among all others came forward as
the primary motivations of becoming an AE: a) easily commercialize academic
research findings (91,3%), b) utilizing academic/scientific know-how in commercial
activities (78,3%), c) pure intellectual curiosity: more research through problem solving

(65,2%), and d) self-improvement through acquiring new skills (60,8%).
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Table 7. Motivational determinants that caused AEs to take on entrepreneurship
activities

. A Percentages
Ranking Motivation of AES

To easily commercialize and disseminate my

1 M . . 91,3%
research findings and/or inventions.
To utilize the academic know-how that | have

2 . S ) 78,3%
acquired throughout my academic life in business.

3 Pure_ intellectual curiosity: R&D via problem 65.2%
solving.

4 To improve myself by gaining new skills. 60,8%

5 Create an opportunlty to transfer technology and 52.2%
know-how from outside.

6 To establish ties with business/ industry networks. 52,1%

7 To lead to an increase in my income. 43,4%
To have control over my research findings and/or

8 . . o . 34,7%
inventions via intellectual property rights.

9 To create additional funding for my academic work. 30,4%

10 To be my own boss. 30,4%

11 To create a business that I can sell to others in the 26.1%
future.

12 To boost my prestige/fame in the scientific society. 17,4%

13 To provide job opportunities for my family 4,3%
members.

Source: Based on the results obtained from the questionnaire completed by 23 AEs.

As discussed in Chapter 2, Lam (2011) has offered three motivational classifications
for AEs, namely, ‘ribbon’: using commercial activities as a means to generate
resources for their research and gaining vast recognition and prestige from peers;
‘gold’: putting the emphasis on pecuniary rewards, and ‘puzzle’: intrinsic satisfaction.
Evaluating my findings in context of Lam’s definition of motivations would return the

following interpretations as displayed in Table 8.
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Table 8. Comparison of Lam (2011)’s motivational classification and my findings
on motivational factors for AEs

Lam’s motivational My findings in context of Lam’s definition
classification
Ribbon

To create additional funding for academic work, 30,4%

To boost prestige/fame in the scientific society, 17,4%

Gold (extrinsic)

To lead to an increase in income, 43,4%

Between Gold and |e To utilize the academic know-how acquired throughout

Puzzle academic life in business, 78,3%

Puzzle (intrinsic) ¢ Pure intellectual curiosity: R&D via problem solving, 65,2%

o Self-improvement by gaining new skills, 60,8%

Source: Lam (2011) and findings from the questionnaire.

An extrinsic ‘gold” factor in Lam’s (2011) words which is “increasing income” is not
the factor that has received the lowest number of votes from the AEs included in this
thesis, but with 43,4% of the AEs voting in its favor, it did not emerge as a prominent
one either. | can say that an increase in income remains a secondary motivational factor
among others. As far as Lam’s ‘ribbon’ is concerned, creating additional funding for
academic work and boosting prestige/fame in the scientific society received 30,4% and
17,4% of the votes respectively. Therefore, ‘ribbon’ does not seem to be a significant
motivation for AEs who replied to my questionnaire. On the other hand, most of the
AEs voted for factors which fall into Lam’s ‘puzzle’ classification. Utilizing the
academic know-how acquired throughout academic life in business has both “gold’ and
‘puzzle’ characteristics and was favored by 78,3% of AEs. AEs may utilize their tacit
academic know-how in business for two reasons. Firstly, they may be curious about
how their tacit knowledge would be put into use for public benefit. This is the ‘puzzle’
side. Secondly, AEs may be in pursuit of monetary gains when they utilize their
academic know-how in business. This is the ‘gold’ side. Therefore, utilizing the
academic know-how acquired throughout academic life in business can be attributed to

both pecuniary and non-pecuniary motivation factors. Finally, pure intellectual
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curiosity: R&D via problem solving was favored by 65,2% of AEs, and self-
improvement by gaining new skills was favored by 60,8% of AEs (Table 8).

Lam (2011) has found that the great majority of the scientists were motivated by the
rewards of the ‘ribbon’, using commercial activities as a means to generate resources
for their research while the ‘gold” which put the emphasis on pecuniary rewards,
although not completely irrelevant, was seen as important by a much smaller
proportion of the scientists. My findings share a common with those of Lam in terms of
‘gold’ since | also found that leading to an increase in income did not emerge as a
prominent motivational factor. However, my findings are not in agreement with those
of Lam in terms of ‘ribbon’ since the motivational factors that fall under the definition
of ‘ribbon’ were evaluated as insignificant by AEs included in this thesis. Keeping in
mind that utilizing the academic know-how acquired throughout academic life in
business can be attributed to both pecuniary and non-pecuniary motivation factors, it
can be concluded that a majority of AEs who replied to my questionnaire favored
motivational factors that fall under Lam’s definition of ‘puzzle’. These results point to
a “hybrid-type persona” of the AEs in terms of their motivations but that which heavily
leans towards non-pecuniary factors. The least important motivational factor was found
to be creating job opportunities for family members with 4,3% of AEs voting in its

favor.

My results are commensurate with those of Beyhan and Rickne (2015) whose study
revealed that while 88% of nanoscientists mentioned that testing the academic research
findings in practice was important for interaction with industry, 70% of the respondents
mentioned that motivations related to commercialization of research outcomes were
important. My findings also suggest that utilizing the academic know-how acquired
throughout academic life in business was favored by 78,3% of AEs, whereas easily
commercializing and disseminating research findings and/or inventions was favored by
91,3% of AEs and listed as the top motivational factor. These motivations influence
positively and significantly the propensity of AEs to interact with industry through
research-based interactions. Even the top motivating factor, which is -easily
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commercializing academic research findings, albeit being an pecuniary factor, depends
heavily on the academic know-how of the AE, therefore it should also be considered a

research-based interaction.

D’Este and Perkmann (2011) have explained that the main purpose of academics in
engaging with industry is to support their academic research activities and that
commercialization ranked as the least important motivation while research-related
reasons dominated. My findings are in disagreement with the conclusions of D’Este
and Perkmann because | found that creating additional funding for academic work was
favored by only 30,4% of AEs and easily commercializing and disseminating research

findings and/or inventions was favored by 91,3% of AEs.

The hybrid nature of motivations was further assessed by two questions. The first
question was whether the AEs should focus on the societal benefits of their
entrepreneurship activities rather than seeking profit. The second question was whether
even in a business environment where income accruing from entrepreneurial activities
was the main determinant, the public utility to be entailed by their product/service was
more important than the profit it would bring along. The results are interesting in the
sense that the answers given to these two questions point to different directions. Only
39,1% of the respondents replied positively to the first question, while 47,8% replied
negatively and 13% were indecisive. However, 60,8% replied positively to the second
question, while 26% replied negatively and 13% were again indecisive.

In response to the question whether the faculty members should be able to engage in
entrepreneurship activities in any form they wish to do or whether a faculty member’s
entrepreneurship should be confined to making an invention and patenting it, 87% of
the respondents favored the former. In other words, inventing and patenting a product,
a pecuniary motive, seems to be less important than undertaking research activities as
the AEs deemed appropriate, a non-pecuniary motive. When the AEs were asked
whether the R&D findings should be freely accessible and commerciable by everyone
or whether to the contrary should be protected by intellectual property rights (IPR),
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91,3% of the respondents chose the latter. This finding supports Krabel and Mueller
(2009) who have concluded that scientists who strongly agreed that science was a
public good to be freely available to anyone were significantly less likely to engage in
entrepreneurship. Favoring the protection by IPR versus free access to know-how
means that while the mindset of the AEs may lean towards a societal utility concern
after a certain point in the life cycle of the firm, AEs do not want their know-how to be
freely exploited by others even if such exploitation may entail a greater societal benefit
in the future. Jain et al. (2009) have reported that there are hurdles related to delays in
dissemination of results, an issue that is bolstered by the secrecy agreements signed
with TTOs. When asked about whether the AEs would feel the need to protect the
know-how which has accumulated as a result of their entrepreneurial activities at the
cost of refraining from sharing their findings at scientific congresses, interestingly,
52,2% of AEs were not sure about their course of conduct because they thought that
such a decision would vary according to the product/service in question. 26,1% stated
that when they have to choose between IPR protection and presentation of findings at
scientific events prior to obtaining a patent, they would surely chose the latter and
present their findings. However, none of the AEs interviewed brought up the issue of

secrecy agreements signed with TTOs as mentioned by Jain et al. (2009).

Speaking of the IPR, while only 39,1% of the respondents have applied for at least one
patent or utility model prior to their entrepreneurship endeavor, this rate increased to
47,8% after the AEs started their own businesses. However, only 43,5% reported that at
least one of their applications were approved and a patent was granted by the national
patent authority. My findings do not present a parallel to those of Krabel and Mueller
(2009) who have found a positive relationship between patenting activity and

entrepreneurship among the Max Planck Institute scientists.

Results supporting the notion that AEs seem to be interested in research-based
interactions rather than business-based activities are bolstered by another finding.
73,9% of the AEs said that if they had to choose between staying as an academician

and a business person one day, they would go for the former while 17% were
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indecisive and 8,7% voted for the latter. This is in agreement with Jain et al. (2009)
who have defined "buffering™ as steps taken by scientists to protect their academic role
identity and to make sure that norms typically associated with commercialization do

not influence their cherished values.

In light of the information covered in this section, the proposition suggesting that AEs
would tend to have a hybrid persona mixing the pecuniary and non-pecuniary values
but with more weight on non-pecuniary values (P1) seems to be justified and supported
by the findings. However, the proposition which suggests that the ultimate purpose of
AEs differs from their non-academic counterparts in the sense that creating societal

benefit is more important than making profit (P2) is not supported.

4.1.2. Challenges faced

When we come to the challenges faced by the AEs throughout their entrepreneurial
lives, my findings suggest the top four challenges as follows: a) access to capital
required for the commercialization to succeed (78,2% for short-term capital and 69,6%
for long-term capital), b) the cumbersome state bureaucracy (60,8%), c) lack of
experience in finance, management and marketing (I am a scientist, not a business
person) (47,8%), and d) inability to reach the commercialization/ dissemination targets
set (39,1%). The respondents seem to be not affected by the challenge defined as the
inability to transfer academic know-how into business activities (zero votes, thus no
affect at all). Table 9 below shows the rankings and AE percentages pertaining to the

challenges faced by the AEs who responded to the online questionnaire.

63



Table 9. Challenges faced by the AEs throughout their entrepreneurial activities

Percentages
Ranking Challenge Faced of AEs

1 Access to short-term capital. 78,2%
Access to long-term capital. 69,6%

2 Cumbersome state bureaucracy. 60,8%

3 Lack of experience in finance, management and 47,8%
marketing (I am a scientist, not a business person).

4 Inability to reach the commercialization/ 39.1%
dissemination targets set.

5 Problems borne by the overall economic situation in 39.1%
the country.

6 Problems related to the personnel hired. 30,4%

7 Problems stemming from patent and licensing 21,7%
procedures.

8 Negative reactions received from academics from 21.7%
departments other than my own.

9 Having not sufficiently developed business/industry 17.4%
networks

10 Negative reactions received from academics from 17.3%
my department.
The need to protect the know-how which has

1 accumulated as a result of entrepreneurial activities 17,3%
at the cost of refraining from sharing findings at
scientific congresses.

12 Too much competition in the firm’s field of 8,7%
operation.

13 Insufficient assistance from the TTO. 4,3%

14 Decline in the efficacy and output of the work 4,3%
undertaken at the university.

15 Inability to transfer academic know-how to Null
business.

Source: Based on the results obtained from the questionnaire completed by 23 AEs.
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4.1.2.1. Financial problems

McDougall and Oviatt (1996) have stated that academic startups have to deal with the
lack of resources including money and that especially in terms of finances, high R&D
expenditures accrued by the startup may not often be offset by only a small domestic
market especially when the product life-cycle is short. Bonte (2011) has agreed with
this opinion by pointing out that challenges may be due to lack of finance or time and
they may contradict with the AE’s support of open science. According to Rasmussen et
al. (2011), a lack of leveraging competency in form of not being able to access
resources from industrial partners and communicate to external investors is also a
challenge for AEs but AEs can acquire this from actors both internal and external to the
university. As can be seen in Table 9, evaluation of the questionnaire has revealed that
access to capital is the top challenge faced by AEs. Short-term capital generally refers
to the capital needed to design, implement, test and validate the product whereas long-
term capital refers to the capital needed to commercialize and disseminate the product
in the market. Short-term capital and long-term capital can also be considered
requirement for funding in the short-term and in the long-term respectively. Short-term
funding is most of the times provided by the Small and Medium-sized Enterprise
Development and Support Administration (KOSGEB), Directorates of Scientific
Research Projects (BAP) of universities and the Scientific and Technological Research
Council of Turkey (TUBITAK) when financing is sought by submitting a project
proposal. An entrepreneur needs funding when he/she initiates a project to develop a
product. Short-term funding is necessary to cover the costs accrued throughout a

project life cycle. They are as follows:

e personnel costs (salaries and insurance premium of employees),

e cost of devices, machinery and equipment required to design, implement and
test the product developed,

e travel costs required for the project partners to pay visits to each other for
consultation purposes,

e consulting costs if there is a need to obtain consultancy from an outside source,
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e sub-contracting costs if there is a need to assign a part of the job to another
organization,

e other costs required to acquire consumables and early dissemination tools.

On the other hand, long-term financial challenges point to the fact that there exists a
lack of investment opportunities that prevents the firms from undertaking mass
production activities following the completion of the development and test phases.
Long-term funding, therefore, is necessary to initiate and sustain the mass production
phase and the costs accrued may be massive due to a need for a production facility,
workshop, machinery or laboratory equipment. This calls for a well-designed
investment scheme that drives its funding from own-funding of the AE’s company, the
government or business angels or a combination of these sources. Obviously, the long-
term investment plan must be a profitable one for the enterprise to survive. If the
product is software or a technical method which does not require mass production, then

smaller long-term costs are accrued.

4.1.2.2. Lack of experience in business and marketing issues

According to Vohora et al. (2004), lack of business experience and commercial skills
among academics is a major challenge in taking up entrepreneurial activities. Jain et al.
(2009) has suggested that a scientist is a scientist and has no time for tasks such as
patenting and licensing as they interfere with teaching and research efforts. Scoring by
47,8% of the AEs who replied to my questionnaire placed the lack of experience in
finance, management and marketing (I am a scientist, not a business person) as the
third challenge faced by the AEs. Almost half of the AEs stated that they had
inadequate administrative and financial skills required to run their businesses. They try
to solve this drawback either by developing their own competencies in this respect or
by hiring employees to take care of such tasks. As discussed in Chapter 2, Clarysse et
al. (2011) has stated that “opportunity recognition capacity” was the capability to
identify a chance to combine resources in a way that might generate a profit and that

such entrepreneurial capacity was the single most important variable explaining
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entrepreneurs’ engagement in commercial activities. According to Rasmussen et al.
(2011), “opportunity refinement” competency, defined as discovering and
distinguishing between opportunities seems to be a challenge for AEs since this
competency is less likely to be present in AE firm founders but it is open to
development through iteration with industry partners and customers. When asked about
how the AEs defined themselves in terms of identifying innovative ideas and
opportunities to found a new business, 21,7% reported that they were not interested in
such competencies and that they only cared about the scientific research-associated side
of the business. In contrast to this statement, 52,2% said that they possessed the
competency to identify opportunities directed towards founding a new business,
whereas 69,6% said that they possessed the capacity to identify potential products and
services that would later become commerciable. In other words, 69,6% of AEs have
stated that they did have the “opportunity recognition capacity” as defined by Clarysse
et al. (2011). This finding does not seem to be in support of the concern raised by
Lockett et al. (2003) suggesting that faculty members may skillfully innovate within
the research domain but this skill may not be sufficient for identifying opportunities
within the commercial context. My findings also show that AEs included in this study
did not fail to identify a clear entrepreneurial opportunity and act to reconfigure
themselves accordingly and that AEs did not find themselves stuck in the research-

based phase as voiced by Lubynsky (2013).

While startups tend towards the competency development option, firms which are able
to grow to a certain level tend towards hiring expert personnel. Jain et al. (2009) have
explained “delegating” as scientists’ efforts to focus on establishing appropriate links
with other individuals — in our out of the university — who possess skills required to
commercialize their technologies. Examples for delegating are hiring business people
to manage the business tasks, perhaps a CEO to manage the company. In this thesis,
52,2% of the AEs hired expert personnel to manage the financial and administrative

affairs.
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Krabel and Mueller (2009) have stated that past career experience in firm founding and
business ownership signaled scientists’ tendency to engage in entrepreneurial pursuit
again. This is because the past entrepreneurship experience may be expected to have a
positive effect on developing financial and administrative skills. Mosey and Wright
(2007) have stated that AEs with prior business ownership experience could build
broader social networks and were more effective in developing network ties. However,
only 26,1% of the respondent AEs who replied to my questionnaire had
entrepreneurship experience in the past, i.e. they took part in a private business as
either a founder or a partner. According to Krabel and Mueller (2009), past work
experience in the private sector as an employee or a consultant did not seem to be
important for pursuing commercialization activities. My results indicate that 52,2% of
the respondents had a previous private sector experience, hence hired by a private
business in capacity of employer or consultant. Krabel and Mueller (2009) have also
found that scientists with close ties to industry firms possessed a strong entrepreneurial
perspective and that scientists who had already collaborated in the past with private
companies in research projects were more alert to entrepreneurial opportunities
including starting up a business. In line with this finding, my findings also suggest that
95,7% of the respondents stated that they have undertaken in collaboration with private
industry partners various scientific or business projects/partnerships in the past.
However, the insufficient number of respondents renders it impossible to construct an
association between past entrepreneurship experience and current administrative and

financial experience.

4.1.3. Success criteria of the AEs from their own perspectives

It is worth mentioning that it would be a better idea to make an assessment of the above
challenges by also considering the perception of the success criteria as seen by the AEs.
Actually, making a comparison between motivational aspects, challenges and success
criteria could be a good idea to make a correct assessment of the overall situation by
taking into account the interaction between them.
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The AEs included in the study were asked about the relative importance of several
factors in their success, i.e. what criteria determined their success (i.e. when did AEs
believe or estimate that they were successful). As displayed in Table 10 below, the top
four success criteria turned out to be as follows: a) the capacity to utilize the academic
know-how in private business activities (82,6%), b) introduction of innovative products
to the market or the fact that the products concerned have not been previously offered
in the market by other suppliers (73,9%), ¢) advantages of being located on a university
technology development zone (69,6%), d) having developed sufficient
business/industry collaborations/networks (69,5%). Lastly, the least important factor
for the AEs in their success was found to be their marketing efforts/activities. Table 10
below shows the rankings and AE percentages pertaining to the success criteria of the

AEs who responded to the online questionnaire.
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Table 10. Success criteria of the AEs throughout their entrepreneurial activities

Percentages
Ranking Success Criterion of AEs

1 The capacity to utilize the academic know-how in 82.6%
private business activities.
Introduction of innovative products to the market or

2 the fact that the products concerned have not been 73,9%
previously offered in the market by other suppliers.

3 Advantages of being located on a university 69,6%
technology development zone.

4 Having developed adequate links to and 69,5%
collaborations with industry /business networks.

5 Right choice of personnel in the firm. 60,9%

6 Mee'tlng the target in commercializing products/ 52.2%
Services.

7 Competitive pricing of products/ services 47,8%
introduced to the market.

8 New publications emerging as a result of the 47,8%
research results reached during the firm work.

9 Obtaining at least one patent for the output created 39.1%
in the firm.

10 Past private sector work experience. 34,7%

11 Easy access to finances. 30,4%

12 Competence in administrative and financial issues. 17,4%

13 Successful marketing strategies. 13,0%

Source: Based on the results obtained from the questionnaire completed by 23 AEs.

When we take a look at the comparison of motivations, challenges and success criteria

interlinked to each other, we obtain Figure 3 below.
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Figure 3. An overview of the motivations, challenges and success criteria
interlinked to each other
Source: Based on the results obtained from the questionnaire completed by 23 AEs.

While the commercialization purpose ranked top and received votes from 91,3% of
AEs for motivational factors, 39,1% of AEs seem to have experienced problems in
reaching commercialization/dissemination targets. Furthermore, 52,2% of AEs
considered themselves successful (sixth ranking among all success criteria) in terms of
meeting the targets in commercializing products/services, which seems to indicate that
almost half of the AEs do not perceive their commercialization activities as success and
that commercializing the products/services continues to be a challenge. Moreover,
65,2% of the respondents agreed that founding a firm helped them commercialize their
academic research-based findings. It would be logical to conclude that the top

motivational priority of the AEs is far from satisfaction.
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Utilizing the academic know-how acquired throughout academic life is the second
ranking cause of motivation with votes from 78,3% of AEs. Let us remember here from
the previous section that the inability to transfer academic know-how into business
activities was the challenge not affecting the AEs at all (0). Also, the capacity to utilize
the academic know-how in private business activities is the top success criterion (82,6
%). Therefore the emergence of the academic know-how in commercialization
activities as the most prominent success criterion is very much in agreement with both
the least important challenge and the second top cause of motivation. The purpose of
utilizing the academic know-how in business has been to a great extent fulfilled.
Expectedly, when asked whether being an academician positively affected their
entrepreneurship success, 87% of the respondents agreed while the remaining were

indecisive, i.e. there were no disagreements to this proposal.

Before proceeding any further, 1 will construct the third proposition at this point as it
will directly involve one of the interactions between motivations, challenges and

success criteria.

P3: AEs were successful in building up sound business/industry networks after

engaging in entrepreneurial activities.

Vohora et al. (2004) has suggested that AEs may not have developed the capability to
move from scientific networks to commercial networks. According to my findings,
establishing ties with business/industry networks received 52,1% of the votes and
ranked sixth among the motivational factors. On the other hand, having not sufficiently
developed business/industry networks received a vote percentage of only 17,4% and
ranked ninth among the challenges faced by the AEs. With 69,5% of the votes, the
result showing that sufficient business/industry collaborations/networks played a role in
the perception of business success of the AEs ranked fourth among the success criteria
and partially concurred the previous result. Regardless of to what extent AEs see the
establishment of industry networks as success, questionnaire results state that 82,6% of
AEs were able to develop Dbusiness/industry networks throughout their
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entrepreneurship. However, the results also show that there is still room for
improvement although this was not a priority for the AEs when they first started their

businesses.

Therefore, my third proposition suggesting that AEs were successful in building up
sound business/industry networks after engaging in entrepreneurial activities (P3)

seems to be satisfied, hence supported by the findings.

Having control over research findings and/or inventions through IPRs seems to be a
lesser cause of motivation and a minor challenge for the AEs but still 39,1% of the
votes indicate that some of them consider obtaining a patent for the output created in
the firm a success. As mentioned in Section 4.1., while only 39,1% of the respondents
have applied for at least one patent or utility model prior to their entrepreneurship
endeavor, this rate increased to 47,8% after the AEs started their own businesses.
However, only 43,5% reported that at least one of their applications were approved and
a patent was granted by the national patent authority. More on the patenting issue can

be read in Section 4.1.

Figure 3 showed the relationship between certain motivations, challenges and success
criteria. However, the present study also revealed the relationship between more
challenges and success criteria without the involvement of related motivational aspects.
These can be seen in Figure 4 below. The results indicate that the challenges faced are
in a way reiterated by the success criteria as the votes received for both headings are in

agreement with each other.

73



Access to short-term
capital (78.2%).

Access to long-term

capital (69.6%)

/Lack of experience i\

finance, management

and marketing (I am
a scientist, not a
business person)

\ (47.8%) J

S

Problems related to
the personnel hired
(30.4%).

—
SR
Too much
competition in the
firm’s field of
operation (8.7%)

N—
N
Insufficient

assistance from the
TTO (4.3%)

~—

Decline 1 the
efficacy and output
of the work
undertaken at the

university (4,3%)

111111

S

Easy access to
finances (30.4%)

N—
¢~ Competencein

admimstrative and
financial 1ssues
(17.4%)

Successful marketing

\_strategies (13.0%). _/

Right choice of
personnel in the firm

(60.9%).
e
{ Intraduction of products that '\

have not been previously offered
m the marlet by other suppliers
(73,9%),

Competitive pricimg of products
services miroduced to the

‘market (47 8%).

4 N
Advantages of being
located on a
umversity technology
development zone

(69.6%).

New publications
emerging as a result
of the research results
reached dunng the
firm work (47.8%)

Figure 4. An overview of other challenges and success criteria
interlinked to each other
Source: Based on the results obtained from the questionnaire completed by 23 AEs.

Access to short/long-term funding that was looked into in detail in Section 4.1.2.1 is
the top challenge for the AEs. A reiteration of this finding is that easy access to capital
expectedly received only 30,4% of the votes and constituted only the eleventh success
criterion. Similarly, the lack of experience in finance, management and marketing
found in Section 4.2.3 as the third ranking challenge was confirmed by the results
indicating that competence in administrative and financial issues (17,4%) and

successful marketing strategies (13%) became the two least voted success criteria.
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Another confirmation is that the problems related to the personnel hired turned out to
be the sixth ranking challenge and the right choice of the personnel ranked fifth among

the success criteria.

Too much competition in the firm’s field of operation received only 8,7% of the votes
to emerge as an unimportant challenge. Expectedly, introduction of innovative products
to the market or the fact that the products concerned have not been previously offered
in the market by other suppliers is the second top success criterion (73,9%), whereas
competitive pricing of products/services introduced to the market ranked seventh in the
success criteria (47,8%). Moreover, 60,9% of the AEs reported that their product or
intended output subject to commercialization has not been presented to the market by
other suppliers so they would be the first to market the product/service in question. The
majority of the AEs interviewed seem to have directed their R&D work towards niche
markets. It may be the right time to construct the fourth proposition now.

P4: Having developed products for a niche market enabled the AEs to reach their

commercialization goals.

It is usually the common sense to think that companies that delve into the niche market
have a better chance of marketing their products, especially if they have adopted the
right pricing policies. In other words, a situation where the intended output subject to
commercialization has not been offered to the market by other suppliers previously
may be expected to be the basis for a good commercialization outcome. In this study,
64,2% of the AEs who have reported that their output subject to commercialization has
not been previously offered to the market by other suppliers, have also reported that
founding a firm has helped them commercialize their academic findings. In light of this
information, we can conclude that the fourth proposition suggesting that having
developed products for a niche market enabled the AEs to reach their

commercialization goals (P4) is supported by the findings.
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With 4,3% of the votes received, not being able to receive sufficient assistance from the
TTO was one of the two least important challenges for the AEs. Expectedly,
advantages of being located on a university technology development zone, on the other
hand, constituted the third ranking success criterion (69,6%). Therefore the AEs mostly
enjoyed the advantages of their location and indeed received sufficient assistance from
the TTO when they needed. Furthermore, 65,2% of the AEs stated that being located
on a university development zone helped them with their commercial success, but only
39,1% agreed that they have received sufficient assistance from the TTO. However, a
large share (39,1%) of the AEs remained indecisive as regards to the assistance
received from the TTO. In fact the votes in favor of the TTOs could have been higher
but as per the statements of the AEs, they did not have to work with the TTO or did not
need to ask for help, they rather did things all by themselves without the need to solve
issues with the help of the TTO. This pushed the percentages to a lower place on the

overall ranking.

Another least voted challenge that received 4,3% of the votes and ranked fourteenth is
the decline in the efficacy and work undertaken at the university. Therefore, it may be
the right time to make my fifth proposition as:

P5: Entrepreneurial activities of AEs cause a decline in their academic

performances.

In contrast to Henrekson and Rosenberg (2001) who have argued that the loss of time
originally allocated for the traditional academic roles of research and teaching led many
academics argue that the role of the university was not to do business, but to support
business, in this thesis, a decrease in academic performance due to loss of time does not
seem to be a significant challenge for the AEs. 87% of the AEs reported that after
engaging in entrepreneurial activities, there has been no decline in their efficiencies in
connection to their academic performances at their departments. 65,2% of the
respondents stated that they were able to make use of their commercialization activities
to create input for their academic work. Running a business may enable AEs to
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improve their academic responsibilities such as teaching and research. This
improvement is somehow utilized as input for university activities and often manifests
itself in a number of forms such as direct transfer of know-how to university projects,
new masters/doctorate thesis topics for graduate students hired, contribution to lecture
content and publication of new scientific articles. An example for this input among
others is the publication of new scientific articles. 47,8% of AEs place the emergence
of new publications as a result of the research results reached during the firm work as
the eight success criterion. 47,8% of the respondents reported that at least one article
(co)-authored by them which tackled issues of interest to the entrepreneurial activities
has been published in journals listed under the Science Citation Index (SCI). This ratio

dropped to 21,7% for articles published in national journals.
In light of the above findings, it seems like the fifth proposition (P5) suggesting that the

entrepreneurial activities of AEs cause a decline in their academic performances is not

retained.
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4.2. Findings from the interview

Some demographic characteristics of the 18 AEs who have accepted my interview

request are given in Table 11.

Table 11. Demographic characteristics of the 18 AEs who have been interviewed

AE # Depart_ment_ at the Curr_ent_ Gender TDZ the firm is
University Academic Title Located
AE1 Civil Engineering Professor Male METU
AE2 Elnegcitr::;-rlizr!(;ctronlc Professor Male METU
AE3 Pharmacy Professor Female | Hacettepe
AE4 Mechanical Engineering Assist. Prof. Male METU
AES Informatics Assoc. Prof. Male METU + Hacettepe
AE6 Pharmacy Professor Male Hacettepe
AE7 Aerospace Engineering Assoc. Prof. Male METU
AES8 Chemistry Professor Male METU
AE9 Elnegcitr::;-rlizr!(;ctronlc Professor Male METU
AE10 | Mechanical Engineering Professor Male METU
AE1l | Mechanical Engineering Assist. Prof. Male Hacettepe
AE12 | Aerospace Engineering Professor Male METU
AE13 | Civil Engineering Professor Male METU
AE14 | Computer Engineering Professor Male Gazi U. + METU
AE16 | Food Engineering Professor Male METU
AELT mig:g:gz)(lnternal Professor Male Gazi U.
AE18 | Statistics Professor Male METU

Source: 18 AEs interviewed.

The quotations from the AEs interviewed will henceforth be referenced according to
the first column of Table 11.
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4.2.1. Towards a hybrid persona with more emphasis on non-pecuniary values

As explained later in this study, acquirement of short to long term funding required to
develop a product and then find ways to sell it in the market is a major challenge for
AEs. In line with this fact, a majority of the AEs stated against the argument that they
should focus more on societal benefits rather than seeking profits. A common argument
repeated by many AEs interviewed was that there shall be no distinction between the
notions of “sole profit” and “sole societal benefits’, that profit is essential but only after
some time it can turn into societal benefit and that societal benefit without profit in the
first place is a utopia. Another argument meaning exactly the same as the mentioned
one was, “If you have created something that would entail societal benefit at the end of
the day, you surely must have made a profit out of it too” (AE1). As specified by the
interviewed AEs, profit emerges as not something to pursue relentlessly but as a natural
component of the everyday business life, hence in no way in contradiction with the

desire to acquire societal benefits.

Keeping the profit-making purpose in mind, a majority of the AEs interviewed voted in
favor of the argument that in a business environment where money was the main
determinant, the public utility to be entailed by their product/service was more
important than the sole profit it would bring along. This does not exclude the
requirement for funding but reinforces the notion that after the company develops the
capability to sustain itself, the purpose of profit-making becomes secondary to societal
benefits. “I am a professor with grandchildren. | think | have already passed the point
where | should be seeking an increase in my income. | do this simply because | have
the opportunity to put my knowledge to test in the industry and see the fruits it bears”
said AE2 in support of this argument. AE3 enthusiastically said:

No, it is not all for money. What | achieved was my dream ever since | have
submitted my doctorate thesis. | have been working on this for 15 years. |
first wanted to cooperate with the faculty but | experienced resistance. One
day I found another colleague working on a similar subject for her doctorate
thesis and that was it. We became partners and everything proceeded well.
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In general, startups have difficulties in transferring their prototypes to the market which
emerges as a major obstacle in securing funding. These obstacles will be presented in
the forthcoming section but one thing is worth mentioning here. The AEs managing the
startups mostly emphasize the lack of investors and investment opportunities needed
for the commercialization effort and how this prevents them from making money. Their
general attitude in their own words can be summarized as “What money? There are
things in my mind which | want to solve. It is like a dream that 1 am trying to make
come true. | earn almost nothing from all this effort” (AE3, AE4, AED).

Further results also indicate that the overview of the AEs included in this study leans
towards a hybrid persona with more emphasis on non-pecuniary values. The
interviewed AESs seem to present a hybrid persona as regards to their approach to
academic entrepreneurship. AE6 who has spent most of his life undertaking basic and
applied research activities with the aim of creating societal utility categorized scientists
under three classifications: a) Scientists who perform science for title and fame, as seen
mostly in developing countries, b) scientists who perform science for science, c)
scientists who perform science for economic activity (commercialization). He said that
if there was no science for economic activity in a country, that country could not
achieve economic development. He further stated that countries where science was
done for prestige and fame in addition to profit-making constituted scientific input for
countries where science was done solely for economic activity. AE6 said “in
undertaking my R&D efforts and seeking ways and means to find commercialization
channels for their dissemination, | have always made sure that the name of my country

preceded my name.” hammering out his non-pecuniary intentions.

There exists reluctance among the AEs in terms of filing an application for patents.
This is mainly due to the fact that many of the firms included in this study are software
development companies. When asked about why they have not yet filed any patents for
any of their products, the common answer is that they are a software company and
software cannot be patented. AE7 for example has not attempted to patent its software
solutions for two reasons. Firstly, he thought a software product was not eligible to be
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protected by a patent because intellectual property in form of copyrights already
provided sufficient protection of software solutions. Secondly, according to the AE7,
software differed from other “patentable” products such as electro-mechanic devices
and novel engineering methodologies in the sense that software developers do not
design the executable software's physical structure but merely provide the functional
terms. It is not the purpose of this thesis to look into whether these statements are
entirely true or not, but this kind of reply stood out as a legitimate answer among the

software development companies.

AES5 pointed out that as a modest scientist and academician, he preferred to focus on
the IT procedures which included not only the design, coding and test phases of
projects that needed to be taken care of in the firm but the core methodological lectures
as well. Interestingly, he taught the members of the project development and software
development teams a number of academic course subjects such as Object-Oriented
Analysis and Design, Iterative Incremental Development, Software Engineering
Standards, Unified Modeling Language application, etc. “I take the work environment
as some kind of an academy and not as some place that you come to finish your work
for salary only” said AE5, hammering out his intentions towards non-pecuniary values.

AES8 explained his discontent towards being too money-centric. He said that many
Turkish company owners/managers visit Silicon Valley in the United States and learn
the procedures and mechanisms prevalent in the U.S. business environment. One such
procedure he said was selling the company after bringing it up to a point where the
company was making profits. The motive underlying such move he said was to make
lots of money without thinking too much about what would come next in the future.
While such behavioral pattern may seem logical in the U.S., local imitation of
mechanisms prevalent in a foreign business environment may not end up with good
results. “Why would a Turkish professor sell his company to become rich? Yes, his
income from the university is limited, but he may choose to continue with the company
and create new research avenues for both himself and the university?” said AE2

implying that he gives priority to non-pecuniary values.
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73,9% of the AEs said that if they had to choose between staying as an academician
and a business person one day, they would go for the former. AE9 supports this result
by saying that “l became an entrepreneur because | was an academician in the first
place. 1 never thought about leaving the university to become a businessman.” AE10
concurs this statement by saying “I owe everything that I did in this private business to
my department and my position as an academician.” However, there is a flip side to the
coin for a few AEs. The Turkish academic environment is a rough world. There exists
the problem of extended waiting periods before being promoted to an associate
professor or later a full professor grade. A research assistant may have to wait for years
before being granted the title of assistant professor without knowing when he/she will
be assigned this title. This situation also affects the income received and can become
discouraging at times eventually leading to a psychological disengagement from the
university. It is my understanding that AEs who are below the associate professor grade
and have been waiting for years to be granted their new higher-grade titles may tend to

lean towards pecuniary values. AE11 puts it well by saying:

I have studied so hard days and nights to be granted my rightfully deserved
position but | regret that 1 do not know if this will ever happen. But | have
this business now which pays me better than the university, so it has become
an option for me if I have to choose between academics and private business
one day.

Therefore, two factors, namely extremely long waiting periods before being promoted
to a higher academic position and a business with reasonable financial returns, together
may push an AE towards adopting a money-centric persona.

Similar to the findings from the questionnaire, interview results also concur that the
proposition suggesting that AEs would tend to have a hybrid persona mixing the
pecuniary and non-pecuniary values but with more weight on non-pecuniary values
(P1) can be justified. Again similar to the findings from the questionnaire, interview
results fail to support the proposition which suggests that the ultimate purpose of AEs
differs from their non-academic counterparts in the sense that creating societal benefit

iIs more important than making profit (P2). In short, although AEs think that a great

82



deal of thought should be given to the creation of societal benefits, profits and societal
benefit are complementary to each other and that yielding societal benefit automatically
points to profit-making. While AEs admit that societal benefit is more important than
financial rewards, it should not be the purpose of an entrepreneur to seek societal

benefits without making profits.

4.2.2. Challenges faced

4.2.2.1. Financial problems

Regarding the difficulties encountered in accessing short-to-long term capital AE6
explains that despite the high potential to commercialize certain useful products, his
company was not able to succeed in its marketing efforts. AE6 attributed this a great
deal to the investment environment in Turkey and he had lots to say about this. He said
his responsibility as a scientist was to invent new products for public benefit but he
could not mass-produce the outcome without external financing. “There are several
financing platforms to support basic research but almost none to support production in
this country.” he complained. He named three existing opportunities in this respect.
First is the Industrial Application Support Program of KOSGEB, second is the
Technology Development Foundation of Turkey (TTGV) and the third is the support
from the Undersecretariat of Defense Industries (SSM). TTGV, under the Advanced
Technology Projects Support Program (ITEP), provides up to three-million US dollars-
worth loan given that the company also slates an equal amount for financing of
production activities. SSM provides front payment with zero interest for defense R&D.
“All three support schemes have their setbacks for companies like us.” he emphasized.
“The KOSGEB support is little, TTGV support requires equal amount of self-financing
which we do not have and SSM support is irrelevant for us.” he reproached. “And they
all take it back!” he exclaimed hoping for a more effective support mechanism by the

state and/or an increase in the venture capital provided by business angels in the future.
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AE11 pointed out that Technology Transfer Offices (TTOs) were of great importance
in this setting because they eased the matching process between the know-how owner
(academic entrepreneur) and the capital owner (investor). At this point, he offered
something interesting. He stated that it would be a more effective setting if KOSGEB
only supported the start-ups for 2-3 years and some of its remaining responsibilities
were transferred to the TTOs. For example, the TTO and not KOSGEB should be the
authorized body to finance Industrial Application Support Programs and all companies
operating in TDZs could benefit from this setting. As the owners of a startups, AE4 and
AE13 agreed on the fact that the period of one year for which KOSGEB provides
support was too short. Although AE13 explained that he would not have become an
entrepreneur if he had not received techno-entrepreneur support from KOSGEB, he
wished that the support has continued for one more year. “Only one year to develop

something with a serious R&D effort is not enough.” he complained.

Regarding the main issues and challenges in the innovation process, AE12 defined the
insufficient support mechanisms as the main culprit in creating financial resources. He
said that the R&D process was a long one but the investors in Turkey did not have the
patience to wait. “The investors are very money-centric. The R&D timelines are too
long for them. They want you to be in the right place, at the right time, with the right
solution already available to serve them.” he explained with discontent. AE12 further
explained that large enterprises received massive support from the state and this
allowed them to use sub-contractors to complete a portion of the task. At this point, he
recommended that a mechanism that would ensure the matching of large firms with the
right start-ups be constructed.“TUBITAK strongly encourages collaboration between
the industry and the universities. A similar matching mechanism would be ideal
between the large companies and the start-ups, especially those managed by
academicians.” he offered. He further expressed that adoption of such scheme could

create the short-term financial support which the start-ups desperately needed.

Another opinion voived by AE8 was that even large companies sometimes tended to
underpay their sub-contractors which meant that the start-up might have to make
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spending from its own pocket. Therefore, due to the invisibility of the start-ups in the
market plus price-cutting strategies adopted by many large companies in many cases,
income generated by a start-up would be spent for the personnel costs and there would
be no profits. A recommendation that emerged at this point was that, instead of
providing grants, state could fully finance the development projects of start-ups. “State
may transfer the funds to the start-up rather than the university.” AE8 offered.

In terms of short-term capital, problems tied to financing also occur during the
management of projects financed by local or international project platforms. Project
funding authorities (TUBITAK, European Commission, etc.) curb the project budgets
without any reasonable justifications. This causes unexpected situations in the project
cycle and untoward situations from the purchase of equipment needed for the project to
personnel issues. Problems with TUBITAK are not limited to the curbing of the project
budgets only. Almost all AEs who have submitted projects to TUBITAK for funding
have reported that the referees assigned by TUBITAK for passing or failing a project in
the first place sometimes become an obstacle standing in the way of funding. Many
AEs stated that the referees appointed by the authorities sometimes lack the knowledge
and experience needed to evaluate the projects. AE5 for example, sensed a change in
the attitudes of some of the referees recently assigned by TUBITAK to evaluate the
project proposals despite the company’s positive relations with TUBITAK ever since

the company’s inception. AE5 explained in astonishment:

They happened to give us hard time a couple of times, but not from an
academic perspective. One referee assigned to our project on obstetrics
informatics said that what we were trying to do was interfering with God’s
business and he was not happy at all with the project theme. We try to
explain our projects to them in detail with no avail sometimes (AE5).

AE14 expressed that as project owners, they also scored the reviewers and that he gave
the highest scores to reviewers who have presented their knowledge through tough
logical discussions and good questions. “This is how you end up with a perfect project

outcome at the end of the day.” he said. Many AEs interviewed go on to complain that
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the European Commission often declines project proposals as they do not want
anything less than perfect (AE3, AE5, AE6, AE8, AE11l, AE13).

Startup companies often lack the financial resources to finish a project that they have
started. Furthermore, office rents on certain TDZs (e.g. METU-Teknokent) are too high
and AEs expect the office rents to be reduced in the future. AE11 proposes that the
startups should be provided with free-of-charge consultancy and mentorship to be
delivered by renowned businessmen. He adds that if there is a cost to be accrued in this
regard, TUBITAK may be asked to finance this effort. He explained that the existing
funding mechanisms are directed towards the development phase but not towards the
production phase. The solution he offered was that in order to overcome the difficulties
in reaching short-term capital, small-scale assembly workshops could be established
within TDZs with minimum equipment such as a turning machine, 3D printer, etc.
Such mechanism could be realized with support from KOSGEB or TUBITAK. Another
AE agrees with this and says:

There used to be a repair/maintenance center at METU once to repair
broken equipment. Today the broken equipment is sent to other countries
for repairs. It is too much waste. Recently founded universities procure
million-dollar worth equipment just to sit on the work bench (AE9).

In accordance with the previous interview results, an AE complains that they developed
a prototype but were never able to produce it in numbers due to the high production
costs. They asked for production support from TUBITAK but did not receive an
answer. “Everyone expects us to carry out the production phase ourselves, yet they do
not know how we can do it” is the common argument among the interviewed AEs
(AEG6, AE8, AE11). Such argument is especially valid for companies which produce
machines, equipment and pharma products rather than software solutions. AE15 said
that although he shook hands with people at the OSTIM*® Organized Industry Area for
mass production, they could not get along with it because it was not clear if they would
be able to sell the products after producing them.

 The OSTIM Industrial Zone is a large industrial park in Ankara benefiting small and medium
enterprises (SMEs).
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Support for capital is a must but we did not have it. It is not a good idea for
firms like us to produce in numbers and try to sell it in the market. It is
better to build your own production facility but you need a lot of money for
that (AE11).

As far as the pharmaceutical industry is concerned, AE6 fully explained why drugs
developed in Turkey could not be brought into the market due to lack of investments.
The AE once in the past has come up with the idea to locally produce a new low-cost
flu prevention medicine which would stand as a rival to Roche’s Tamiflu. If realized,
this could have been a major breakthrough and an invaluable source of income for the
Turkish pharmaceutical industry. It did not materialize. The causes of not proceeding
with the project are multi-faceted. The AE said that all major pharmaceutical
companies were managed by marketing people. He further explained that R&D
departments, while assuming the most crucial and difficult task within pharmaceutical
companies, were often left in the dark and that marketing people had the highest wages
whereas R&D people had the lowest wages. “If a researcher develops a new drug, there
IS no way to bring it to the market unless the marketing manager gives a green light to
invest in its promotion.” AE6 explained and added that this was exactly where the state
had to step in to maintain the balance. The modality for such intervention, he offered,
would be by establishing autonomous regulatory organizations and putting in charge

the right people with the merit.

4.2.2.2. State bureaucracy

State bureaucracy is the second top problem challenging the AEs. There are several
channels through which state may negatively affect the entrepreneurial activity.
Problems stem from unreasonably long government procurement processes,
bureaucratic entanglements, and modification of project requirements. “The latter is the
worst as the new requirements do not appear in the original contract, they are added
later on, hence requires a new system design, implementation and test phase” says
AE12. Another important problem arises due to unreasonable timelines. “They issue a
system requirements document to be satisfied three months later! This is nonsense!”

complains AE12. This seems to be a common issue faced by most AEs.
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Government’s demands for modifications at latter stages of projects can be
troubling. We may have to keep project personnel that we had earlier
arranged for the normal project cycle waiting due to the shifts in work
packages. This further causes delays in the payments and we may have to
face certain loss (AE14).

At this point, AE12 mentions something that constitutes the core of problems
experienced throughout procurement contracts, namely the ‘non-existence of
capabilities in some intermediate enabling technologies.” Intermediate enabling
technologies are crucial technologies that are needed to produce key sub-systems that
would later be integrated to the other components of the product. The end-product
would not be complete without them. An example is the new generation Turkish fighter
aircraft that the government hopes to fly by 2023. There are a bunch of intermediate
enabling technologies to master while building a full-fledged fighter aircraft and the
Turkish industry lacks some of them. “The question is whether we should get our hands
on every little technological detail of each sub-component or just pick a number of
them and master only those.” hammers out AE12 hoping for the latter.

KOSGEB has organized a coordination meeting where the government’s 2023 Goals
were discussed in context of R&D projects. According to AE12, the lack of
coordination between TUBITAK and KOSGEB was so obvious. He said “there is no
technology roadmap, no detailed long-term planning. There is nothing about how to
handle intermediate enabling technologies which do not exist at all. Somebody has to
start an investment scheme to cover these technologies.” He emphasized the
importance of establishing and supporting new firms that would focus on intermediate
enabling technologies. He added that these new firms could become the backbone of
state-of-the-art technologies required by many sectors in Turkey. In his own words, it is
ridiculous to assign each and every task to a single major entity (e.g. Aselsan) which is
already occupied by dozens of ongoing projects. “We definitely need more start-ups to

take over a part of the task and share the burden.” AE12 said.

According to AE5, bureaucratic instability is one of the most pressing issues in the

commercialization phase. The majority of his company’s customer base consists of
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government health institutions (e.g. Turkish Red Crescent and state hospitals).
However, personnel rotation, irrational and mostly subjective decisions by key decision
makers in the state organizations remain as obstacles before the effectiveness of the
company’s innovative capacity. “One day an undersecretary promises to go along with
your business plan, the other day there is someone else sitting in his chair, who is
totally unaware of the project.” AE5 supported his statement. “Of course, the decision-
making process at the ministries often takes ages and we sometimes have to wait for
over a year before getting anything started.” he complained. Furthermore, state
organizations’ reluctance to work with companies outside their business networks
causes isolation of firms which would in fact successfully meet the project
requirements. In many occasions, state organizations tend to opt for the ‘direct

211

procurement from outside’ ™ method rather than the open tender method.

If a state organization is already acquainted with a company, i.e. if it has
successfully collaborated with that company in a past project, it often
prefers to receive services from it in a future work too. They consider the
other candidates disturbance even if you give them a modest price offer.
Such behavior destroys the chances of startups which are in need of new
projects.

pointed out AE15 in disappointment. AE14 agreed by saying that “under such
circumstances, they call us and ask us to make a partnership with the firm they have in
mind.” AE8 repeated the same concern and said “We once agreed to form a consortium
but the doors were suddenly shut on our faces after some time.” Apart from the other
interviewees, AE11l experienced some difficulties as regards to the customs
bureaucracy in Turkey. He said that although he had an expert in charge of clearing
materials from the customs, he sometimes experienced problems in clearing even
samples from the customs. He explained in disappointment that one of his samples was
still under customs custody after four months and that the papers needed for clearance

were communicated to him by the officials only in instaliments rather than at once.

1 “Direct procurement from outside” refers to a procurement scheme where a state organization skips
the usual tender process and instead hand-picks a private supplier to procure products or services.
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AE5 explained that during the course of a turn-key infrastructure construction project
under the coordination of a reputable state university, the university’s insistence to take
over a part of the work resulted in a poorly constructed dysfunctional facility.
Reluctance to ease paperwork, delays in approvals, signing of documents and payments
stemming from the state university have also been detrimental to the company’s work
plan. Speaking of bureaucratic entanglements in state universities, some unexpected
situations sometimes cause undesired changes in time schedules of the R&D processes.

For example, AE4 says:

Sometimes the duration allowed for Scientific Research Projects (known as
BAP in Turkish academic circles) of universities turn out to be less than it
should be. They think a certain research project could be completed within
24 months but in fact it may require 40 months.

A further challenge reported by AE16 was that the university administration has not
approved the request of AEs for sabbatical leave and offered leave without pay instead.
The justification was that the AEs have owned their respective companies. A major
challenge that AE17 had to face was that the field of his company’s operation has not
been defined under the national TDZ legislation. This has caused him to deal with lots

of bureaucratic work before finding a space on the Technopark premises.

They thought that my work in the field of
pharmacoeconomics/pharmacovigilance would not constitute an R&D
effort. 1 had to explain to them that what | intended to do was really
important and that it involved a great deal of R&D work in a respectable
field (AE17).

Another challenge is the requirement by the TDZ administrations to scan faces of the
R&D personnel twice a day so that they can prove that they were in the office
supposedly undertaking R&D activities. As AE18 explains:

R&D is a life style, hence does not have to be undertaken in the office
environment. Face recognition system which counts the hours spent in the
office in this respect is illogical.” AE5 agrees and says “we have system
support and maintenance personnel who have to work out of office, at our
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customers’ sites. It is a big hassle for them to come here and have their faces
scanned twice a day.

Although AEs are in favor of state support, their wish is not without limitations. As
much as they voice their support to the involvement of the state in regulating loan
credits for R&D activities and the production phase that would follow as well as
establishment of a favorable environment for a sound system of innovation, many AEs
are equally against the management of this chain of events by the state. AE6 believed
that the state should be only a regulator and an inspector, and not an omnipotent
administrator meddling in all stages of the production and procurement process. AE6

explains:

An advanced innovation effort necessitates an advanced R&D
infrastructure. Something that looks simple from outside may actually
require lots and lots of work and time. All we need is a good investment and
loan environment that seems charming to entrepreneurs. If the conditions
are set right, we can even assume the mass-production task ourselves.

4.2.2.3. Lack of experience in business and marketing issues

However, as the business life necessitates, all AEs interviewed reported that they had a
sworn-in certified public accountant that they worked with. “Yes, | had to develop
myself in financial issues too. | learned as much as | could about all these accounting
ledgers and financial sheets and procedures. | attended one or two workshops to get a
grip on how to handle a project budget.” expressed AE3, while AE14 said that neither
he nor the other company partners were keen on dealing with the administrative and
financial affairs of the company so they decided to employ expert personnel to take
care of such issues. Most startup AEs reported that although they did not know
anything about the accounting methods, they formulated their own Excel tables to keep
track of finances. “This is more than enough for the time being, the rest is handled by
the sworn-in accountant consultant.” AE3 and AE4 pointed out. As far as the projects
funded by national and international funding agencies are concerned, their financial
draw-up and monitoring are often done by graduate level students employed in the

firm. While some of these students are hired on project basis, some end up becoming

91



permanent full-time employees of companies run by AEs. Administrative and financial
issues can sometimes become overwhelming. AE4 expressed his concern about the
administrative paper work that he had to deal with after establishing his firm. “We are
only two persons here and | have lots of work to do as an academician and a
businessman” he said and added that the administrative burden of such endeavor was
so immense that he has had to relinquish his authority to sign for the company to his
colleague. Similar mishaps are lived in business development activities too. AE5
pointed out that the company had no marketing procedures or a dedicated marketing

team.

Our sales efforts mainly depend upon industry networks, personal or
institutional references and personal visits paid by the General Manager to
the parties concerned.” he said. “I really don’t have what it takes to be an
entrepreneur. 1 am more of an academic type. | just cannot become profit-
oriented. All these financial things and marketing efforts are not meant for
me. If you are like me, you can either quit the business or let others do it for
you (AE15).

This statement was agreed by AE5 who said that he never dealt with such competencies
in his life, thus left all financial and administrative tasks to the hands of other company

partners.

AEs who are able to develop their own financial and administrative competencies may
actually be expected to owe this primarily to their past industry experiences. “Without
my past experiences in other companies, | would not have had the courage to start this
business.” AE11 and AE17 said while the latter pointed out that his earlier duty as a
clinical manager in a private firm encouraged him to found his own company and that

without such experience he would hesitate to become an entrepreneur himself.

4.2.2.4. Inability to reach the commercialization targets set (non-financial issues)

As shown in Table 9, inability to reach the commercialization targets is the fourth top
challenge faced by the AEs. The causes underlying the challenges in reaching the

commercialization targets are many. The commercialization challenge is a multi-
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faceted one comprising both financial and non-financial issues. The financial aspects
relating to this challenge have been covered in Section 4.1.2.1 as they firmly stepped
forward in the replies to the questionnaire. Financial challenges mainly mean that there
exists a lack of investment opportunities that prevents the firms from undertaking mass
production activities following the completion of the development and test phases.
Therefore this section will dwell on the non-financial components of the
commercialization challenge which can be summarized as customer-centric problems
and the customer tendency towards foreign commaodities as well as the small size of the

firms which prevent them from developing commerciable products in the short-term.

The customer-centric reasons of the commercialization challenge stem from the fact
that customers simply underestimate or do not understand the benefits of an innovative
product. According to the AEs, such viewpoint suggests that using the product would
bear no significant benefits to justify its adoption as an everyday tool. Instead, they
either do not use the product at all or end up purchasing the product from a foreign
supplier with a renowned brand name. The voice raised by many AEs interviewed point
to the fact that building up a common sense with the customer is often a difficult task.
AEs expect the customer to understand and come to terms with their detailed,
comprehensive and technical knowledge regarding the product/service you offer, but
most of the times, the customer cannot think at the entrepreneur’s level. It may be so
hard to explain to the potential customers why purchasing a product would serve their
best interests. They may not grasp the future benefits with the snap of a finger. AES5,
AE11 and AE16 believed that the low awareness level of the potential customers was a
huge problem in the commercialization process. AE5 for example said that there was a
belief in the society based on the false assumption that using an automated system
would bring no advantages to the procedures run in an organization. AE5 explains:

We have developed a comprehensive IT tool for effective and efficient farm
and herd management. Also consider that there are no other similar software
solutions on the market in Turkey, so this was a niche market too. But the
farm owners mostly think they are better off with their old school methods
than with using a sophisticated software system. They could not grasp how
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an IT system supported by decision support tools would boost their
efficiency. They think their money is not worth it.

The hardest challenge in the innovation process in another AE’s words is the
difficulties in speaking the same language with the customer. “The end-users are not
engineers. Their definition of a requirement is subjective whereas our definitions are
based on objective engineering rules and algorithms.” AE11 says and goes on saying
“They say they need ‘this’ or ‘that’ and it takes a lot of effort to figure out what “this’
or ‘that’ really means. Besides, what they require may not be something commerciable,
in that case that product would not materialize.” AE2, AE11l, AE16 and AE17
complained that definition of innovation remained different across various actors in the
industry and said that it was important to reach a clear and comprehensible agreement
on its definition. “Otherwise”, AE11 continued, “the industry does not know what to
request from the AE and the nascent AE does not know what to supply the industry
with.” AE2 explained that while design, implementation and validation phases were
undertaken by R&D companies, they often had to hand over the task of
commercialization to other companies. He then talked about the diversification
problem. “There are certain standards that we have to comply with. There are two guys
whose shoe sizes are 38 and 44 but you provide both with a 40-size, this is something
which does not satisfy the customer.” AE2 pointed out and added that digitizing

everything did not always yield good results in terms of commercialization.

As | pointed out before, customers may sometimes end up purchasing the product from
a foreign supplier with a renowned brand name rather than purchasing it from a
national supplier. This is a common complaint raised by many AEs interviewed. From
several AEs’ viewpoint, this mishap regarding the commerciability of innovative
products lied with the narrow-minded customers who always sought foreign brands
even though the foreign products concerned were inferior in quality to those developed
by Turkish firms. “They would go and buy a product bearing the brand name of a
German company.” AE8 explained in frustration. “There is this tendency to think that
foreign systems are always top-notch which is a really big problem hampering the

growth of startups.” says AEA4.
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Customers want the product to be tested over and over for an undefined
period. They do not want to implement it themselves. After some time they
say that they prefer to buy a foreign brand. This actually is a waste of time
and money for them as they have to pay enormous support and maintenance
fees to foreign companies (AE4).

A good example of the local customers’ choice of foreign over national services was

described by AE5 as follows:

We had a financial and administrative tasks software efficiently used in the
Ministry of Foreign Affairs and the embassies attached to it. After using it
for some time they decided to get a similar software tool developed by
Microsoft. There were no technical glitches or price issues involved.

AEG expressed that this unpleasant situation partially stemmed from Turkish Standards
Institute (TSE)’s procrastination in publishing updated lists of standards for many
commodities. “If TSE had the habit of updating and publishing the standards for
commodities on regular basis, people would realize that many products of Turkish

companies did meet the highest standards.” he explained.

In line with the questionnaire results which have supported the fourth proposition
suggesting that having developed products for a niche market enabled the AEs to reach
their commercialization goals (P4), a majority of the AEs interviewed provided
information in support of this proposition. A further cause of the failure to easily
commercialize new products is the small size of R&D firms. An example is a start-up
aviation company managed by AE12 that enjoyed the benefits of having delved into a
niche market by attracting the attention of end-users from different sectors. The
company has been approached by many potential customers who sought innovative
solutions like geometric molds that would minimize icing, water-repellant materials,
materials that generate heat when deformed, etc. However, these demands were saved
for future as the start-up company was not yet ready to satisfy all these demands at
once. Just like many other AEs interviewed in this study, AE4 who is the owner of
another startup explained that although he was on the right track to develop a
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sufficiently big industry network, his company lacked the resources to satisfy all
demands that came from the customers. AE4 expressed his case by saying:

| want the company to grow but income-generating business connections
can only be made in the long term. I do not have a problem with that though
as we are only two people at the company right now and we at this point in
time might not be able to respond to all demands coming from many
customers simultaneously. Better grow slow but healthy than fast and
uncontrolled.

4.2.3. Success criteria of the AEs from their own perspectives

AEs to a great extent owe their ability to carry out the company works to their
academic domain and the tacit academic know-how inherited in them. AEs establish
businesses that operate in their respective academic disciplines and utilize their tacit
academic knowledge in creating new products or providing services. An example
among many others is that AE6’s R&D work and the know-how that has accumulated
as a result have enabled the production and commercialization of a drug called
‘Sultamicillin’. AE9 has an additional academic source for the work undertaken at the
firm: Graduate and doctorate dissertations. “I apply some of the students’ findings to
my company work and results may be surprising.” he explains. He thinks that this is a
win-win situation for both the AE and the graduate/doctorate students, hence the
faculty. Interaction with students enabled him to come up with new applicable industry
ideas. The general consensus among the interviewed AEs is that they would not have

become entrepreneurs without being academicians in the first place.

Let us recall that the questionnaire results have supported the third proposition
suggesting that AEs were successful in building up sound business/industry networks
after engaging in entrepreneurial activities (P3). As to how the AEs built up their
business/industry networks, the replies were mostly common in terms of method. As
the business development efforts mainly depend upon industry and business networks,
the AEs had a lot to say about this issue. Many AEs explained that networking links
were established through various channels such as international EU projects,
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participation to events (workshops, meetings, fairs, etc.), information casted on
company web site, and self-introductory business development efforts. AE16 stated
that every time a new company or organization operating in the related field was
detected, he either paid a visit to their offices or contacted them via e-mail.
Furthermore, a company has become a member of the Defense Industries Cluster,
another has become a member of the Defense Industry Manufacturers Association.
Such memberships helped the companies in attaining their sales goals. A company was
involved in an EU project in capacity of a sub-contractor. The task distribution within
certain projects enabled the AEs to gain access to the knowledge created throughout the
project lifetime. In this context, several AEs likened this incoming knowledge to
technology transfer and stated that this was the only knowledge transfer they have had
from external resources which pointed to the network created due to the project
partnership. These methods have been put into use by almost all AEs interviewed.
However, according AE4, personal efforts are not enough and business/industry
networks should be supported by systematic tools. AE4 explained how a leading tractor
manufacturer came to his company in search of a vibration test it needed but expressed
concern by saying “They have found me via a personal reference. Why should they
find me via personal contacts? They should be able to locate me within a well-
constructed electronic database just by entering the right key words (e.g. vibration
test).” As an AE becomes more experienced and renowned in private business life, it
becomes easier for him/her to build up on the business/industry networks. AE17, for
example, is in continuous contact with about 30 pharmaceutical companies already and
aims to increase the number of customers through face-to-face contacts at scientific
congresses or seminars. Being an academician helped him develop a serious chain of
business network on national and international level. “Having been acquainted with me
at scientific events, they sometimes contact me for a consulting work they need.” says
AEL17, hinting at the power of business networks. Similarly, the president of an auto
test center (AE2) who is considered an authority in the automotive industry enjoys the
benefits of a sound network. The center is renowned not only in the automotive sector
but also in the defense industry. Owing to the high level recognition, the center most of

the times does not have to bother to carry out business development activities because
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the customers directly contact the center when they need a service in the center’s area
of operability. The center often attends auto/industry fairs and AE2 is often invited to
deliver speeches in seminars and congresses. Operating in a niche market is also an
advantage in developing networks. “We are the only expert company in seismic
isolation in Turkey. Therefore, all potential solution seekers find us themselves. They
even get directed by the ministry” says AE13. Another method in building up
business/industry networks is hiring an expert with vast knowledge of the industry. A
military rehab mechanics company owned by AE11 has hired a retired colonel as a
business developer consultant who was responsible for all market introduction
activities. AE11 was able to set up a sound network for his business owing to the
military consultant. The network enabled him to learn the ‘do’s and ‘don’t’s in the

industry and pinpoint potential sales targets.

The problems with the personnel often stem from the fact that the rotation rates of
qualified personnel are quite high. AE5 says “The bad thing is when the employee
rotation frequency is high and these people quit, I happen to have low spirits about
teaching everything all over again when a newbie starts, say a month later.” AE14
states that their biggest issue was human resources, i.e. finding the right people for the
right projects and says “Our graduates are often hasty to go and work at private
companies outside and even overseas so we have hard time finding personnel for the
university projects.” He added that they should be able to attract students or graduates
who prefer to go to foreign countries. AE11 agrees with this statement and points out
that the real bottleneck is in finding qualified supporting engineers but he has found a
solution to the problem. “I employ engineers before they graduate from university and
give them profit partnership in addition to their salaries. In this way, they do not leave.”
(AE11).

For example, AE1, AE7 and AE18 have received only little assistance from the TTO.
This is not because the TTO was incapable of responding to the company’s requests,
but simply because the company, just like many other AEs interviewed, did not need
assistance from the TTO. While the owners of several firms stated that the TTO’s
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assistance was not so crucial to their activities, some of them added that they sought
support from the TTO on various issues such as rules and regulations, patent
applications, network contacts, tax issues, other legal issues and supportive information
which would otherwise require a lot of paper work. This finding is in agreement with
that of Clarysse et al. (2011) who have stated that the role of TTOs in increasing the
entrepreneurial activities of academics appears to be rather limited, or even non-
existent. “Teknokent Inc. and TTO are very meticulous and they spot even the tiniest
material mistake that we may make and immediately take corrective action” explains
AE12. TTOs seem to better benefit some firms which initiated patent procedures for
their products. In this respect, AE3 emphasized the role of the TTO in obtaining
patents. “We worked with the TTO throughout the whole period. They have a patent
office. At the end of the day, TTO owns 20% share of the patent and assumes all costs
and reporting work. They also work with an expert patent organization.” (AE3).

However, such exemplary cooperation may not always be the case.

I made a patent application but the TTO was newly established then so I did
not receive much help from them. The TTO did not have a patent pool and
refrained from helping me out. Instead | trained a research assistant on this
complicated patent process and we do things ourselves now (AE15).

AE18 admits that TDZs were stages to development of top-notch R&D outcomes
especially in developed countries. He continued to explain that as the related national
law on TDZs grants the faculty members many opportunities in undertaking their
corporate work and commercialization efforts in Turkey, it remains an important
milestone in boosting the national innovation level. If a faculty member is not
associated with hence subject to the national law on TDZs (i.e. if he/she is just a faculty
member but not a company owner/partner), he/she may not get the monetary reward of
an academic R&D work which constitutes the basis for a commercialized product.

Let us once again recall that the findings from the questionnaire have not supported my
fifth proposition suggesting that the entrepreneurial activities of AEs cause a decline in
their academic performances (P5). The interview results are in agreement with the
findings from the questionnaire. For the majority of the AEs interviewed, the research

activities conducted at the company and the academic background needed to undertake
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them are very much nested one within the other. AE12 who works in the field of
aviation has opened a graduate level course specifically on icing. He is now the
academic advisor to two graduate students as well as a doctorate student, the latter also
working at TUSAS. He has also utilized the know-how gained at the company in a
SANTEZ™ project managed by the university. A total of four scientific articles were
published in reputable journals and over 20 scientific proceedings/communiques were
presented as a result of the research work conducted at the company. This is an

example of how the university can benefit from the work of an AE.

This flow of information from the AE to the faculty enabled AE7 to assume the role of
thesis advisor for more graduate/doctorate students, but also resulted in an increase in
the number of publications he (co)-authored. “Sometimes the university administration
may worry that entrepreneurship would cause a decline in our academic performance,
but this worked just the other way round for me.” he expressed with confidence. AE4
stated that as far as his work was concerned, there was no ‘holding back’ in terms of
know-how creation between his tasks as an academician and his work as an
entrepreneur. Referring to his double-hatted position, “The two are the components of a
single whole and they complement each other.” he pointed out and went on to say that
he incorporated a software module that was developed at his company for vehicle
vibration testing purposes to a SANTEZ project managed by the university. “I share my
corporate know-how with the university. There are no secrets.” (AE4). He pointed out
that academic entrepreneurs carry their universities to a higher position in
entrepreneurship rankings and that this was something that university administrations
really liked. AE14 informed that there existed almost 100% overlap in the work
undertaken at the company and the domain of the academic work carried out at the
university. He explained that the results of the work done at the company have a
definite impact on the courses delivered at the university; hence the company’s
activities did contribute to the academic and scientific standing of the university. Most

of the other AEs expressed similar attitudes towards the spillover effects of the

12 SANTEZ (Industry Theses) Technoentrepreneurship Program was earlier administered by the Ministry
of Science, Industry and Technology but administration of the program was transferred to TUBITAK by
2017.
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corporate work on the faculty. Several AEs pointed out that the findings and results that
emerged as a result of company work were transferred to the university and used in

university projects.

Questionnaire results have indicated that 95,7% of the AEs have hired graduate and
doctorate students as employees. AE7 and AE14 pointed out that masters and
doctorates students played an important role in this setting as the university activities
and those of the company shared a common domain which ended up in a bidirectional*®

knowledge transfer.

This also allowed for better student success at the university as well as input for
graduate level theses. AE2 defines this interaction between the firms and the faculty as
beneficial and inevitable and goes on to say “Publication of articles bearing the names
of graduate students working for me is an invaluable award and a decent motivation for
them.” However, a return of benefits to the university may not always be the case.
AE17 has kept his company work apart from his work at his university. He refrained
from using the know-how created in the firm in university projects or academic
publications. He said that the university’s attitude towards
pharmacoeconomics/pharmacovigilance was that of an all-knowing being, shutting
down all other ideas. However, he is employing medical school graduate students as
part-time project personnel for a number of projects. AE11’s undertakings have also
not been reflected on the university activities in form of university projects, post-
graduate theses or new publications. AE11 believes this is because the company is only
start-up and an impact on the university activities would take some time to materialize.
“There is one student currently writing a thesis in relation to the company activities
though.” he says and hopes for more in the future.

13 Both from the company to the university and from the university to the company.
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4.2.4. Where do product ideas originate from?

A typical development process in a product’s lifecycle involves several stages such as
the research work, design phase, implementation and test phases, verification and
modification phase and lastly the commercialization and dissemination phase.
However, preceding all these phases comes the emergence of the original idea.
Development of a product cannot be realized before someone comes up with the idea to
produce something in the first place. The emergence of ideas may come from various
sources but when we are dealing with AEs, one could think that unlike the non-
academic entrepreneurs, the product ideas of AEs would originate from their academic
activities and knowledge rather than market needs and customer demands, mainly
because the primary concern of AEs is to utilize their academic know-how in the

industry. For this reason, our sixth proposition will be:

P6: The innovative product ideas of AEs originate primarily from their academic

activities and knowledge.

There are not any questions regarding this issue in the online questionnaire. Therefore
all related information was obtained from the interviews. The replies given by the AEs
to the question “how do the original ideas for products/services come about?” are

summarized below.

A common opinion voiced by many interviewees was that the ideas for new products
often came from the customers and not from within the company. Customers asked for
customized solutions tailored to their needs and the company gave them what they
needed. AE10 explains that although he closely followed the related important
developments in the sector and in academia, the main source of innovation in the
company remained to be the end-users. “The end-users are very much interested in
customized products that would satisfy their needs.” he said and added that the design
work was implemented in accordance with these requirements. Therefore,

notwithstanding that it is sometimes hard for AEs to agree on the definition and
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characteristics of the potential product as discussed in Section 4.2.2.4, the main source
of innovation continued to be the customers. As for the development and consequent
dissemination of a highly-commerciable new product or service, AE12 says that they
have not given a thought to this issue. “We did not dwell on an innovative product or
method which would have a very high potential of sales in the market because such
strategy would not fit a software company which is only a couple of years old.”
(AE12).

Besides, the company, AE12 says, currently responds to the needs of the defense
industry which prevents it from coming up with an innovative product with high sales
potential. This indicates that unlike his counterparts in developed countries, AE12 does
not give priority to the development and sales of highly profitable products but instead

prefers to stay confined within the perimeter drawn by the defense industry customers.

Several AEs displayed hybrid characteristics in terms of coming up with new product
ideas. In other words, the customer demands, other industry actors and their own
academic background all played a role in determining what product to work on. For
example, the sources of innovative ideas for AE17 were various such as himself,
demands from customers and developments in pharmacovigilance and drug interactions
on international level. Similarly, other AEs talked about multiple factors as new ideas
for future projects. Drivers for new ideas could be the academic literature closely
followed by the company staff, the customers’ flexible and customized demands as
well as monitoring of the rivals’ activities. Other sources for innovative ideas for AEs
are information obtained within the industry networks, fairs, public open tenders as
well as their own decisions to implement products which have not been previously
offered in niche markets. Several AEs stated that a number of projects they managed in
the faculty were then transferred to their respective companies and became products.
AED5 said that the company has made use of various valuable sources to come up with
innovation ideas. These he explained were scientific/technical experts working in the
related field, academicians from the related departments of the universities who would
assume the role of scientific consultants in projects, project calls of funding agencies,
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customers in search of a customized product as well as the company’s General
Manager, a medical doctor who has assumed the role of company’s dedicated business
developer. The role of company employees in creating ideas however was not
significant. Another noteworthy source was the government officials, especially those
at the Ministry of Health; given that the company’s primary area of operation is the
health sector.

While his company’s new innovative ideas were shaped by the customer demands,
AE4 had an additional source: Graduate and doctorate dissertations. “I apply some of
the students’ findings to my company work and results may be surprising.” he said.
AE4 thought that this was a win-win situation for both the academic entrepreneur and
the graduate/doctorate students, hence the faculty. Interaction with students enabled
him to come up with new applicable industry ideas and in return he could offer new
topics for the dissertations of more students.

AEG had a lot to say about this. According to him, not all product ideas originated from
a specific customer and products could also emerge as original ideas of the AE. He

explained how he came up with some ideas as follows:

You observe what is needed by people and then you start brainstorming
about how to meet their needs. You discuss it with academic people around
you and decide to continue with your plans. You do the literature search,
check the existing patents, sort out what cannot be done in the process, and
then you go ahead with the design phase (AES).

AESG stated that the idea for innovation often resided in two individuals. The first is the
company manager who may develop an idea while looking into customer demands
during the market analysis phase. The second is the researcher. He then went on to
define what an ‘innovator researcher’ should mean. In his opinion, he/she had to be
someone who has performed science either for science or for commercialization, and

not for title and fame; only then he/she should be considered an ‘innovative researcher’.
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When this innovative researcher transforms into a company manager, he/she
becomes the ultimate source of innovation that can be disseminated.” he
stated but “unfortunately the possibility for such transition is quite low in
our country. The best innovator is the one who is capable of detecting
deficiencies and drawbacks in existing patents, hence careful examination of
patents is the way to go for an innovative researcher (AEG).

When we turn to our sample of 18 interviewees, the following results were obtained:

Table 12. Sources of ideas for innovative products

Idea for an
innovative
product

Quantity and
percentage of
AEs

Involvement of
academic
background in
the decision

Sources of ideas

Customer-shaped
only

6
33,3%

End-users

Depends upon
multiple factors

12
66,6%

27,7%

Non-academic
end-users,
industry networks,
fairs,
developments in the
sector,
tenders,
project calls,
rivals’ activities,
niche market
opportunities
non-academic
experts

Academic

masters/  doctorate
theses,

university projects,
academic literature,
colleagues at the
faculty,

academic know-how

/ tacit knowledge

Source: Based on the results obtained from the interview of 18 AEs.
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Table 12 shows that 6 AEs reported that their ideas for innovative ideas were shaped by
the customers (end-users) only, whereas 12 reported that their ideas depended upon
multiple factors. Of these 12 AEs, only 5 reported that there was a certain level of
academic background involvement in their decision to come up with new products.
Therefore, out of a total of 18 AEs interviewed, only 27,7% have reported that their
innovative product ideas originate from academic know-how and background. In light
of these findings, it seems like the sixth proposition (P6) suggesting that the innovative
product ideas of AEs originate primarily from their academic activities and knowledge
is not supported by the findings. This result seems to be somewhat in contradiction
with our previous findings suggesting that (i) the respondents seem not to be affected
by the challenge defined as the inability to transfer academic know-how into business
activities (zero votes) (please see Table 9), and (ii) 82,6% of AEs were able to utilize
their academic know-how in entrepreneurial activities and they perceived this ability as
a success criterion on their part (please see Table 9). However, the explanation to this
contradiction could be that a majority of AEs are able to utilize their academic
background in the design and implementation phase of the product (which AEs think is
a success), rather than coming up with the idea of developing it in the first place. AEs
may have dreams about developing a new innovative product but their dreams may not
always come true because the product in mind of an AE may not be sought by
‘irrational’ customers, hence it may not be profitable to initiate a lengthy research,
development and commercialization work for it. Furthermore, let us recall that when
asked about how the AEs defined themselves in terms of identifying innovative ideas
and opportunities to found a new business, 21,7% reported that they were not interested
in such competencies and that they only cared about the scientific research-associated

side of the business.

4.3. Wrap-up of findings

Before | conclude this chapter, it would be a good idea to summarize the results that 1
have reached through evaluation of the questionnaire and the interviews with AEs.

Analysis of replies to the questionnaire points to four main motivations for becoming
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an AE: a) easy commercialization of academic research findings (91.3%), b) utilization
of scientific experience in commercial activities (78.3%), c) pure intellectual curiosity:
more research through problem solving (65.2%), and d) self-improvement through
acquiring new skills (60.8%). In light of the interviews, Proposition 1 stating that AEs
would tend to have a hybrid persona mixing the pecuniary and non- pecuniary values
but with more weight on non-pecuniary values is supported by the findings.
Proposition 2 which suggests that the ultimate purpose of AEs differs from their non-
academic counterparts in the sense that creating societal benefit is more important than
making profit is not retained. In short, although AEs think that a great deal of thought
should be given to the creation of societal benefits, profits and societal benefit are
complementary to each other and that yielding societal benefit automatically points to
profit-making. While AEs admit that societal benefit is more important than financial
rewards, it should not be the purpose of an entrepreneur to seek societal benefits
without making profits.

As to the challenges faced by the AEs throughout the innovation process, our findings
suggest the following top four challenges: a) access to capital required for the
commercialization to succeed (78.2% for short-term capital and 69.6% for long-term
capital), b) cumbersome state bureaucracy (60.8%), c) lack of experience in finance,
management and marketing (I am a scientist, not a business person) (47.8%), and d)
inability to reach the commercialization/ dissemination targets set (39.1%). The
respondents seem not to be affected by the challenge defined as the inability to transfer

academic know-how into business activities.

AEs were asked about the relative importance of various factors in their success, i.e.
what criteria determined their success. The top four success criteria turned out to be as
follows: a) the capacity to utilize the academic know-how in private business activities
(82.6%), b) introduction of innovative products to the market or the fact that these
products have not been previously introduced to the market by other suppliers (73.9%),
c) advantages of being located on a university technology development zone (69.6%),
and d) developing sufficient business/industry collaborations networks (69.5%). Lastly,
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the least important factor for the AEs in their success was found to be their marketing
efforts. Proposition 3 stating that AEs were successful in building up sound
business/industry networks after engaging in entrepreneurial activities was supported
by the findings. Proposition 4 stating that having developed products for a niche
market enabled the AEs to reach their commercialization goals was also supported.
Proposition 5 suggesting that the entrepreneurial activities of AEs cause a decline in
their academic performances is not supported by the findings. Finally, Proposition 6
stating that the innovative product ideas of AEs originate primarily from their academic
activities and knowledge was also not supported. All findings obtained through
assessment of the questionnaire have been supported by the statements of AEs which

have been noted during face-to-face interviews.
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CHAPTER S

CONCLUSION

5.1. Novelty

The aim of this thesis is to determine the elements affecting the establishment and
management of businesses run by university scientists referred to as academic
entrepreneurs (AEs). In so doing, the study focuses on the motivational aspects of
academicians in starting their own businesses, the challenges that they subsequently
face in their business environments as well as their subjective success criteria. The
behavioral patterns and other factors driving these three elements (motivational factors,
challenges faced and success criteria) may affect the university and state policies
aiming to promote university-industry collaboration. Therefore, the present study aims
to assess these three elements (motivational factors, challenges faced and success
criteria), explore a number of propositions based on this assessment to see whether they
are supported by the findings and finally come up with policy recommendations for the

state organizations, industry, TTOs and universities.

There are many studies conducted in developed countries tackling many characteristics
of AEs. Some of these have been mentioned in Chapter 2 — Literature Review.
However, the number of studies conducted in Turkey about this topic is really scarce.
Although there are few other studies conducted in Turkey as regards to the AEs, this
thesis differs from them in terms of a number of characteristics. Beyhan and Rickne
(2015) explored the motivations of academic nanotechnology scientists to interact with
industry and identified three main motivations. Cansiz (2016) explored the academic

entrepreneurship in Turkey from the sociological point of view by taking Bourdieu’s
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“practice theory” as the basis for its analysis and further making a holistic analysis

involving concepts such as habitus, field and capital.

I was unable to find a study which dealt with one or more of the three issues of interest
covered in this thesis, i.e. the motivational aspects of AEs in Turkey, the challenges
they face and their success criteria in general. While a few questions in the
questionnaire of Cansiz (2016) coincide with my questions, the questions asked in my
questionnaire and the answers designed to be scored and/or selected by AEs are unique
and differ a great deal. Finally, to the best of my knowledge, the six propositions
selected to be explored in connection to the AEs in this thesis have not been tackled
earlier in Turkey. These features in my opinion may satisfy the novelty aspect of this
thesis. This thesis is expected to contribute to the literature in terms of the three above-
mentioned issues and help policy makers come up with relevant and consistent policy

solutions.

In the rest of this chapter, | will put forward policy recommendations relating to the
motivational factors and challenges faced which have been assessed in previous

chapters.

5.2. Policy recommendations about the motivational factors

In terms of motivational aspects, | have found that the top four factors for AEs are to
easily commercialize and disseminate research findings and/or inventions; to utilize the
academic know-how acquired throughout academic life; pure intellectual curiosity;
R&D via problem solving; and self-improvement by gaining new skills. Observing the
hybrid nature of motivations combining pecuniary and non-pecuniary factors, but
leaning towards non-pecuniary factors implies that motivations influence positively and
significantly the propensity of AEs to interact with industry through research-based
interactions. Even the top motivating factor, which is to easily commercialize academic
research findings, albeit being a pecuniary motivation, depends heavily on the
academic know-how of the AE, therefore it should also be considered a research-based
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interaction. In accordance with the non-pecuniary nature of motivations, majority of the
AEs stated that even in a business environment where income was the main
determinant, the public benefits to be entailed by their product/service was more
important than the sole profit it would bring along. In response to the question whether
the faculty members should be able to engage in entrepreneurship activities in any form
they wish to do or whether a faculty member’s entrepreneurship should be confined to
making an invention and patenting it, a majority of the respondents favored the former.
In other words, inventing and patenting a product, a pecuniary motive, seems to be less
important than undertaking research activities as the AEs deemed appropriate, a non-
pecuniary motive. Non-pecuniary motives were clearly visible in the statements given
by the AEs during the interviews as well. Expectedly, findings supporting the
assumption that AEs seem to be interested in research-based interactions rather than
business-based activities are bolstered by another finding. Majority of the AEs said that
if they had to choose between staying as an academician and becoming a business
person one day, they would go for the former. This is in agreement with Jain et al.
(2009) who have defined "buffering” as steps taken by scientists to protect their
academic role identity and to make sure that norms typically associated with
commercialization do not influence their cherished values. My proposition stating that
AEs would tend to have a hybrid persona mixing the pecuniary and non-pecuniary
values but with more weight on non-pecuniary values seems to be justified and
supported by the findings. However, the proposition which suggested that the ultimate
purpose of AEs differed from their non-academic counterparts in the sense that creating
societal benefit was more important than making profit seems not to be retained. This is
because while AEs admitted that societal benefit was more important than financial
rewards, they also pointed out that it should not be the purpose of an entrepreneur to

seek societal benefits without making profits.

As far as the policy recommendations are concerned, given the hybrid nature of AE
motivations, in my opinion policies that would favor the pecuniary characteristics only
would bear little fruit. As AEs are heavily motivated by non-pecuniary factors, it would
be natural to think that university policies to be developed to promote academic
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entrepreneurship should target the non-pecuniary persona of the AEs, rather than
promoting financial rewards only. For one thing, policies adopted by university and
TDZ administrations should be designed to ease the lives of the AEs, not make them
any harder. Today sabbatical leave is not granted to AEs simply because they have
their own companies. Universities should reconsider this issue and grant the AEs their
right to sabbatical leave. Sometimes the duration allowed for Scientific Research
Projects (known as BAP in Turkish academic circles) of universities turn out to be less
than it should be. A research and development work may require 40 months but when
the BAP Directorate fixes the project duration to 24 months, desirable project outcomes
cannot be achieved. A more meticulous and reasonable approach should be adopted in
setting the project timelines. All approval processes during the firm-founding stage
involving lots of paper work should be fastened and a more convenient approach
should be adopted. Successful commercialization efforts of the AEs should be
announced across the university bulletins. Adoption of “AE of the year” practice,
handing out letters of appreciation and plaques should become common practices of the
university administrations. Universities should encourage academic publications
tackling issues related to company activities as well as patents by assigning more
scores to them. Most importantly, successful commercialization results should be
rewarded by better academic performance scores. This is especially important for AEs
below the grade of associate professor as they have to achieve certain academic
thresholds to be promoted. They may have been waiting for years to be granted their
new higher-grade titles and such situation may cause them to lean towards pecuniary

values, hence disengagement from the university.

Another major obstacle is that the national legislation on TDZs has its own definition
and domain of R&D activities and some very important fields of operation, such as the
pharmaceutical industry, have been left outside this defined domain. This causes AEs
operating in such areas to deal with lots of annoying bureaucratic work before finding a
space on the TDZ premises. Therefore, the TDZ legislation should be revised to
encompass all important scientific disciplines under the definition of R&D. A broader
coverage of different technology fields should be included in the TDZ legislation.
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Another challenge is the requirement by the TDZ administrations to scan faces of the
R&D personnel twice a day so that they can prove that they were in the office
supposedly undertaking R&D activities. Such practice does not make sense especially
for the support/maintenance personnel of the firms because they mostly work outside to

deliver support to customers. There is a need to amend this practice.

5.3. Policy recommendations mitigating the effects of challenges

5.3.1. Policy recommendations regarding financial challenges

The challenges affecting the AEs the most were found to be access to short-to-long-
term capital required for the commercialization to succeed; the cumbersome state
bureaucracy; lack of experience in finance, management and marketing (I am a
scientist, not a business person); and inability to reach the commercialization/
dissemination targets set. It turned out that the reasons for not being able to access short

and long term capital differed in nature.

The sources of short-term capital has most of the times been KOSGEB and TUBITAK.
However, KOSGEB support is little and covers only one year of the development
phase. The support from TUBITAK is subject to irrational budget cuts and may
occasionally be failed by evaluator referees for no good reason. Problems arising from
the inability to access long-term capital, on the other hand, mainly result from the
incapacity to commercialize/disseminate the product upon completion of the
development phase. In other words, AEs often experience serious problems in passing

to the mass production phase due to the lack of funding.
Policy recommendations should be designed in a way to mitigate the effects of

challenges. Here is a support mechanism which may be convenient for the AEs in

accessing both the short-term and the long-term capital:
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The support from KOSGEB should last two years instead of one in order to
enable a more meticulous development phase. Because as the AEs spell out,
only one year to develop something that involves intensive R&D effort is not
enough.

After the completion of the two years under KOSGEB supervision, firms
may move to the TDZ premises to have their own offices. Starting at this
point, TTOs should play a more proactive role in dealing with the R&D
companies. An example is small-scale assembly workshops that could be
established within TDZs with minimum equipment such as a turning
machine, 3D printer, etc. Such a mechanism which could be realized by
TTOs with additional support from KOSGEB would help the companies
overcome their short-term production needs.

The device/equipment repair/maintenance facility at the METU campus
should be reestablished. This facility should be responsible for repairing and
calibrating the equipment used by the AEs. At present, the broken devices
and equipment are sent out to other countries and this necessitates massive
financial resources. Similar facilities could be established on other TDZs as
well.

At this point, TTOs should build their database of companies managed by
AEs. These databases should contain the area of operation and contact details
of the AEs so that when industry partners are interested in implementing a
related project, they can conveniently contact the AEs listed in the database.
In parallel to the previous point, KOSGEB should start a matching effort
between the AEs and large companies that operate in the same field. That
would enable the large companies to pinpoint startups that they might want
to work with in possible projects.

The government should encourage and take measures to establish a “business
angels” modality which works fine in many developed countries. The
business angels could contribute to the venture capital of startups and support
them in their development and production efforts. In this context, startups

should be provided with free-of-charge consultancy and mentorship to be
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delivered by renowned businessmen. If there is a cost to be accrued in this
regard, KOSGEB may be asked to finance this effort.

Office rents on certain TDZs (e.g. METU-Teknokent) are too high and AEs
expect the office rents to be reduced in the future. The office rents could be
reduced for the benefit of AEs only.

A more convenient credit and loan scheme should be arranged for the
startups managed by AEs. Such plan should cover not only the development
phase but also the production phase.

Referees assigned by TUBITAK for passing or failing a project sometimes
become an obstacle standing in the way of funding. Many AEs stated that the
referees appointed by the authorities sometimes lack the knowledge and
experience needed to evaluate the projects. Therefore, TUBITAK should be
more selective in enlarging the pool of referees. Scientists with merit and

high scientific profile should be included in the pool.

5.3.2. Policy recommendations regarding cumbersome state bureaucracy

Cumbersome state bureaucracy is the second top challenge faced by AEs included in

this thesis. Policy recommendations pertaining to state bureaucracy are listed below:

Most importantly, management of the development and production phases by
the state is not really necessary. The state should be only a regulator and an
inspector, and not an omnipotent administrator meddling in all stages of the
production and procurement process. For example, as mentioned before if a
researcher develops a new drug, there is no way to bring it to the market
unless the marketing manager gives a green light to invest in its promotion.
This is exactly where the state has to step in to maintain the balance. The
modality for such intervention would be by establishing autonomous
regulatory organizations and putting in charge the right people with the

merit.
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Throughout the project cycle of sophisticated and lengthy projects involving
intermediate enabling technologies which are crucially needed to produce
key sub-systems that would later be integrated to the main outcome, the
government organizations should optimally decide whether to try to produce
every little technological detail of each sub component or just pick a few of
them and master only those. Depending on the project concerned, the
benefits of the latter may outweigh the benefits of the former or vice versa.
The government should also structure an investment scheme to produce the
crucial intermediate enabling technologies.

Again throughout the project cycle of complicated and lengthy projects, the
government should not put the whole burden on a renowned single entity but
instead find ways to include the startups in the development process. Firms
managed by AEs should take the priority under such circumstances.

There exists no broad and detailed technology roadmap or detailed long-term
planning in Turkey. There are hundreds of guidelines, workshops,
coordination meetings, speeches but they all fall short in providing a
concrete roadmap. According to the AEs interviewed, university-industry
cooperation in Turkey is yet in its crawling phase. Some think that
technology advancement is not in our genes or we are just in the process of
learning it. All those overestimated coordination meetings are most of the
time a loss of time. What we need is solid steps to be taken. One cannot
promote innovation by spelling out wishes and desires, the government must
pave the way first. The national plans should be based on concrete steps, not
advises like “we should promote local input share in projects by increasing
local input.”

Government organizations should strictly recommend university-industry
collaboration at the onset of an R&D project. For instance, the
Undersecretariat of Defense Industries is an exemplary state organization in
this respect, that it is very sensitive about this process. Such a mechanism has

to be up and running for other sectors too.
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e Just like universities, state organizations should do their best to evade

troubling bureaucracy and paper work.

5.3.3. Policy recommendations on other challenges

Let me remind that lack of experience in finance, management and marketing (I am a
scientist, not a business person) was the third challenge faced by the AEs. Almost half
of the AEs stated that they had inadequate administrative and financial skills required
to run their businesses. They try to solve this drawback by either developing their own
competencies in this respect or hiring employees to take care of such tasks. Every
entrepreneur must have a certain level of basic accounting and book keeping
competency. This is especially true for startup owners who are not in a position to hire
expert personnel to take care of finances. This is where the TTOs can walk into the
picture. Periodic workshops and training events on financial issues for the benefit of

AEs would be very helpful in providing them with basic finance tools.

Last but not least, inability to reach the commercialization targets was found to be the
fourth top challenge faced by the AEs. In fact, this setback is greatly affected by all the
factors that were mentioned earlier, from financial issues to cumbersome bureaucratic
practices which have been already explained. However, there remain two more steps
that could be taken by the governments on ministerial level. State organizations’
reluctance to work with companies outside their business networks leads to isolation of
firms which would in fact successfully meet the project requirements. In many
occasions, state organizations tend to opt for the ‘direct procurement from outside’
method rather than the open tender method. If a state organization is already acquainted
with a company, i.e. if it has successfully collaborated with that company in a past
project, it often prefers to receive services from it in a future work too. They consider
other candidates as disturbance or trouble-makers even if they offer a modest price.
Such behavioral pattern is detrimental to the companies left outside the loop. State

organizations should try to opt for the open tender method or find other ways not to
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isolate other R&D firms. Although forming project consortiums is sometimes a

remedy, it does not always play out right.

It would be a crucial assistance if the government increased the number of project
funding schemes to allow for the commercialization of project outcomes. An
exemplary project platform that enables commercialization is Central Finance and
Contracts Unit (CFCU) attached to the Undersecreteriat of Treasury of Turkey. What
differs CFCU from other project platforms is that after a long tender process, it grants
the winner-consortium European Union funds for commercialization purposes. The
project scheme stipulates that the outcome of the project be put in use in a state
organization. There is a beneficiary state organization in this project scheme (e.g. a
ministry) and the winners of such tenders must make sure a system developed earlier is
fully installed and operational at the beneficiary’s attached centers. For example, if the
beneficiary is the Ministry of Health, a medical system developed is installed and
becomes operational at the hospitals attached to the ministry. The training necessary to
use the system is also delivered by the project consortium to the end users. This is a
commercialization mechanism rather than a system development platform. However,
not the consortium member organizations but the CFCU determines the tender topic;
therefore AEs should closely monitor the CFCU web site to see if there is a topic that
would match their areas of activities. Similar schemes and/or platforms that aim at

commercialization should be made effective by the government.

The role of TUBITAK in this regard should be considered in context of a policy
change. Forcing innovation across sectors may be another means to transform the
society. For example, the Turkish animal livestock raising industry manages itself in an
old fashioned manner. There are not any smart herd and farm management software
solutions and associated electronic devices used by the farm owners/managers. If one
day the government declares that the electronic monitoring of farming processes are
mandatory and provides incentives to the farm owners who use these electronic tools,
this would inevitably lead to better commercialization activities by R&D companies.
This is just an example from a single industry. Similar adoption of policies in many
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sectors would definitely have positive spillover effects in terms of commercialization
on the manufacturers including the AEs.

Figure 5 below displays a wrap-up of the policy recommendations discussed in detail in
Chapter 5.
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Policy
recommendations
supporting the
motivational aspects

hUniversities q

Policy
recommendations

regarding ﬁuancialhlﬁlﬂ

challenges

Policy
recommendations
regarding
cumbersome state
bureaucracy

Hli!fl' Ur[:imi/utiurlh*

Policy
recommendations
regarding other
challenges faced

ﬁTOS, State Organizatimﬁ‘I

Allow AFs to exercise their nght to sabbatical
leave

More reasonable timelines in BAP projects that
would allow for high quality outcomes

Less paper work, faster bureaucratic process
Encouragement activities like «AE of the Years,
announcements in unversity bulletins,
presentation of appreciation letters and plagues to
successful AEs

Higher academic scores for AEs, conveniences in
promotion process

KOSGEB, TDZs, TTOs, .
ITAK, State Organizations

Two-year support by KOSGEB 1nstead of one
Setting up small-scale workshops withm TDZs to
meet mummum production needs

Reestablishment of the device/machine repair/
maintenance facility on the METU campus
Publicly accessible TTO databases displaying
details of AEs

Matehing by KOSGEB and TUBITAK, between
AEs and other enterprises for project based
collaboration

Business angels modality. free-of-charge
consultancy and mentorship by businessmen
Reduction of office rents at TDZs

Low-interest credit and loan schemes for the mass-
production phase

More selectivity by TUBITAK in assigning project
referees

State should be a regulator. not an admimstrator
the innovation process, reorganization of regulatory
agencies for efficient functionality

Decision on intermediate enabling technologies
(develop all or just some?)

In large projects, dividing the tasks into sub-tasks
and assigning parts to AFs rather than assigning the
whole job to a single large enterprise

Drawing a short-term and long-term technology
roadmap with concrete steps

Enforce university-mdustry collaboration at the
onset of R&D projects

Less paper work, faster bureaucratic process

A broader R&D scope covermg a ligher number of
research and technology fields should be included
in the TDZ legslation

Orgamzation of traming events by TTOs on
challenges faced by AEs (especially on financial
1551es)

Working with different technology firms instead of
working with the same firms within the business
network all the time: prefer open tender process
instead of the «direct procurement from outsides
method»

Increase the number of funding programs for
commercialization purposes or establish new
agencies with that purpose

Ministental action to enforce certain orgamizations
to adopt certain innovative products/services
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5.4. Future Work

As mentioned in Chapter 3, the limited number of AEs which replied to the online
questionnaire and accepted my interview request is the biggest problem of this thesis.
Small sample size not only prevented a thorough statistical analysis like a factor
analysis or probit analysis, it also directed the case study towards a single case design
analysis instead of a multiple-case design analysis. However, the results that | received
from both the questionnaire and the interviews are in agreement and revealed consistent
conclusions. It seems like | was able to reach prevalent results which | tried to interpret
properly. | take solace in hoping that if the sample size was much larger (>100), the
results to be obtained would converge towards my present findings. | explored six

propositions and came up with the following results:

Table 13. Review of Propositions

P1: AEs would tend to have a hybrid persona mixing the | Supported by
monetary and non-monetary values but with more weight on non- | findings.
pecuniary values.

P2: The ultimate purpose of AEs differs from their non-academic | Not supported
counterparts in the sense that creating societal benefit is more | by findings.
important than making profit in the former.

P3: AEs were successful in building up sound business/industry | Supported by
networks after engaging in entrepreneurial activities. findings.

P4: Having developed products for a niche market enabled the | Supported by
AEs to reach their commercialization goals. findings.

P5: Entrepreneurial activities of AEs cause a decline in their | Not supported
academic performances. by findings.
P6: The innovative product ideas of AEs originate primarily from | Not supported
their academic activities and knowledge. by findings.

As discussed earlier in this thesis, academic entrepreneurship encompasses activities
such as firm-founding, consulting services, patenting and licensing. Patenting and
licensing are important parts of academic entrepreneurship in developed countries,
especially in the U.S. My findings regarding IPR issues in general or patenting and
licensing activities in particular, however, led me to believe that patenting and licensing

may not be as important for Turkish AEs as they are for their peers in the U.S. When
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AEs were asked whether the R&D findings should be freely accessible and
commerciable by everyone or whether to the contrary should be protected by IPR,
91,3% of the respondents voted in favor of the latter, but some other replies received
from AEs point to the fact that patenting and licensing may not be primary concerns for
Turkish AEs.

e When the AEs were asked whether the R&D findings should be freely
accessible and commerciable by everyone or whether to the contrary should be
protected by IPR, 91,3% of the respondents chose the latter,

e When asked about whether the AEs would feel the need to protect the know-
how which has accumulated as a result of their entrepreneurial activities at the
cost of refraining from sharing their findings at scientific congresses,
interestingly, 52,2% of AEs were not sure about their course of conduct because
they thought that such a decision would vary according to the product/service in
question,

e 26,1% stated that when they have to choose between IPR protection and
presentation of findings at scientific events prior to obtaining a patent, they
would surely chose the latter and present their findings,

e While only 39,1% of the respondents have applied for at least one patent or
utility model prior to their entrepreneurship endeavor, this rate increased to
47,8% after the AEs started their own businesses. However, only 43,5%
reported that at least one of their applications were approved and a patent was
granted by the national patent authority,

e Only 21,7% of AEs reported that they have granted licensing rights to other

parties at least once throughout their entrepreneurship lives.

For these reasons, an in-depth analysis of IPR issues was not tackled in this thesis. In
fact, IPR is a huge topic on its own; hence it was never the aim of this thesis to look
into this subject. Future studies to be conducted on AEs in Turkey, however, may put
the IPR at the heart of the research and provide detailed information on patenting and
licensing activities carried out by Turkish AEs.
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Again, the small sample size which led to a lack of a thorough statistical analysis that
would generate statistically significant results prevented me to construct and test
hypotheses which require a proper sample procedure. Instead, | had to make a number
of propositions and explore whether or not my findings supported them. For this
reason, future large-sample studies may consider converting the above-listed
propositions into hypotheses and test them by using the right statistical procedures.
Moreover, there are so many other hypotheses to come up with regarding the
motivations, challenges and success criteria of AEs. For the above-mentioned reasons,
a possible future work on this subject should include a greater sample size, preferably
nearly equal number of AEs' from different TDZs so that the conceptual and
behavioral differences among different TDZs and their host universities can also be

displayed.

14 See Table 2 on page 4 to see the details of distribution of AEs among the five university-based TDZs
in Ankara.
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APPENDICES

APPENDIX A: Online Questionnaire Content (Turkish)

1-Litfen galistiginiz tiniversiteyi seginiz.

2-Liitfen tiniversitede ¢alistiginiz ana bilim dalini seginiz.

3-Liitfen su andaki akademik unvaninizi seg¢iniz.

4-L itfen cinsiyetinizi seginiz.

5-Kag yildir bu boliimde galismaktasiniz?

6-Calistiginmiz iiniversite yonetiminin, 6gretim tiyelerinin | Olumsuz
girisimcilik faaliyetlerine karsi olan tutumu sizce Notr
nasildir? Olumlu
7-Calistiginiz boliim/ana bilim dalindaki akademik Olumsuz
personel sizin girisimcilik faaliyetinizi nasil Notr
kargilamakta? Olumlu
8-Calistiginiz boliim/ana bilim dalinda sizden baska Evet
girisimcilik faaliyetinde bulunan ¢alisma arkadasiniz var | Hayir

mi? Bilmiyorum

9-Liitfen kurucusu ve/veya ortagi oldugunuz firmanin
faaliyet alanini seginiz.

10-Liitfen firmanin kurulus yilin1 se¢iniz.

11-Firmadaki ¢aligan sayisi

12-Firma faaliyetleri kapsaminda sizin kisisel ortalama
haftalik ¢alisma saatiniz.

13-Firmanizin finansman kaynaklar1 nelerdir?

Proje fon otoritelerinden
(TUBITAK, Avrupa
Komisyonu, Kalkinma
Ajanslari, vb.) elde edilen
finansman

Uriin satist

Bakim — Destek
Danigsmanlik Hizmetleri

Distributorluk

Diger

14-Liitfen firmaniz ve varsa subelerinin konuslu oldugu
teknoloji gelistirme bolge(ler)ini se¢iniz.
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15-Firmanizi bir Ar-Ge firmasi olarak Evet

tanimlayabilir misiniz? Hayir
L R Evet

16-Bu sizin ilk girisimcilik faaliyetiniz mi? Hayir

17-Daha once 6zel sektor firmalarinda c¢aligan Evet

olarak gorev aldiniz mi1? Hayir

18-Akademik ¢alisma hayatimiz boyunca hi¢ 6zel | Evet

sektor firmalariyla ortaklasa Ar-Ge, altyapi,

bilimsel proje yaptiniz veya yiiriittiiniiz mii? Hayir

19-Akademik ¢alisma hayatiniz boyunca 6zel Evet

sektor firmalariyla is ortakligi, bilimsel ¢alisma

ortaklig1 ve buna benzer baglantilar gelistirme Hayir

imkénina sahip oldunuz mu?

20-Su anda kurucusu/ortagi oldugunuz firma Evet

faaliyetleriniz baglamadan 6nce, hi¢ patent/faydali

model bagvurusunda bulundunuz mu? Hayir

21-Su anda kurucusu/ortagi oldugunuz firma Evet

faaliyetleriniz baglamadan 6nce, hi¢ patent/faydali
model sahibi oldugunuz bir iirliin/yéntem igin bagka
kisilere lisans hakki verdiniz mi?

Hayir

22-Ticarilestirme/yayginlastirma faaliyetleri, sizin | Evet
arastirma/gelistirme alaniniza giren konularda
oldukgea sik rastlanan bir husus mudur? Hayir

23-Sizin arastirma alaniniza diisen konularda, Ar-
Ge faaliyetleri sonucunda elde edilen bilgiler kamu
yarar1 i¢in herkese iicretsiz agik m1 olmalidir?

Evet, Ar-Ge sonuglari herkese ticretsiz
acik olmal1 ve baskalarinca da
ticarilestirilebilmelidir.

Hayir, kendi Ar-Ge sonuglarimi fikri
miilkiyet haklar1 kapsaminda koruma
altina almak isterim.

24-Yeni bir is kurmaya doniik firsatlar1 ve
yenilikgei fikirleri belirleme konusunda kendinizi
nasil tanimlarsiniz?

Kendim sonradan o isi kurmak i¢in
caba sarf etmeyecek olsam bile, yeni
bir firma kurmaya doniik firsatlari
gOriir ve tanimlarim.

Kendim sonradan o ticarilestirme
faaliyeti konusunda caba sarf
etmeyecek olsam bile, yeni triin ve
hizmetlere doniisecek firsatlari
kolayca goriir ve tanimlarim.

Kar getirebilecek is kurmaya doniik
firsatlar1 ve yenilikei fikirleri
tanimlama konusuyla ilgilenmiyorum;
beni daha ¢ok igin bilim ve arastirma
yonu ilgilendiriyor.
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25-Akademik girisimciler ile ilgili olarak agagidaki
segeneklerden hangisi sizin fikrinizi yansitiyor?

Bir akademisyen icin
girisimcilik, sadece bulus
yapmak ve o bulusu
patentlemeyi icermelidir.
Bunun digindaki tiim
faaliyetler bilim yapmaktan
uzaklagmak anlamina gelir.

Akademisyenler de
dilediklerince girisimcilik
faaliyetlerinde bulunabilirler.
Bu durum onlar bilimden

uzaklastirmaz.
Kesinlikle inaniyorum
26-Akademisyenlerin teknoloji transferi stirecinde rol Inantyorum
alabilecek potansiyel anahtar aktérler olduklarina inaniyor | Kararsizim
musunuz? Inanmiyorum

Kesinlikle inanmiyorum

Kesinlikle inantyorum

27-Akademisyenlerin (iniversite-sanayi isbirligi siirecinde | Inanryorum
rol alabilecek potansiyel anahtar aktorler olduklarina Kararsizim
inantyor musunuz? [nanmiyorum
Kesinlikle inanmiyorum
Kesinlikle dogru
_— . e . Dogru
28-Universite-Sanayi isbirligi ulusal diizeyde Ar-Ge
. C : N - Kararsizim
faaliyetlerinin iyilestirilmesinde ¢ok 6nemlidir.
Yanlis
Kesinlikle yanlig
Kesinlikle katiliyorum
29-Akademik girisimciler, kdr amac1 giitmek yerine, Katiliyorum
girisimcilik ¢abalarinin toplumsal faydalari {izerine Kararsizim
odaklanmalidirlar. Katilmiyorum

Kesinlikle katilmiyorum

30-Akademik girisimcilerin sirketleri, tiniversitelerde
yapilan salt bilimsel aragtirma sonuglarinin, toplumun
yararina doniik nihai kullanima alinmasi igin gereken
siireyi azaltmakta ve arastirma sonuglarinin daha kisa

siirede ulusal pazara ¢ikmasina yardimei olmaktadirlar.

Kesinlikle katiliyorum
Katiliyorum

Kararsizim
Katilmiyorum
Kesinlikle katilmiyorum
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31-Bir akademisyen olarak sizi girisimcilige
yonlendiren etkenler neler oldu? Liutfen 1-5
arasi derecelendiriniz.

1- Etkisiz / 2- Cok az etkili / 3- Az etkili /
4- Epey etkili / 5- Cok etkili

Kendi kendimin patronu olmak

Akademik kariyerim boyunca elde
ettigim bilimsel birikimi is hayatinda
kullanmak

Gelirimde artis saglamak

Fikri mulkiyet haklar1 araciliiyla kendi
arastirma sonuglarim ve buluslarim
tizerinde kontrol sahibi olmak

Ailemdeki bireylere is imkan1 saglamak

Yeni yetenekler kazanmak suretiyle
kendi kendimi gelistirmek

Ileride bagkalarina devredebilecegim bir
1§ yaratmak

Kendi arastirma sonuglarimi veya
buluslarimi kolayca ticarilestirmek ve
yayginlastirmak

Bilimsel topluluk igerisindeki itibarimi
artirmak

Akademik ¢aligmalarim i¢in ek
finansman kaynagi yaratmak

Katiksiz entelektiiel merak: Problem
¢ozmek suretiyle arastirma-gelistirme
yapmak

Networks: Arastirma ve sanayi aglar ile
baglarimi gelistirmek

Bilgi ve/veya teknoloji transferi igin
olanak saglamak
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32-Girigimcilik kariyeriniz boyunca

karsilastiginiz en 6nemli/ciddi engeller nelerdir?

Ltfen 1-5 aras1 derecelendiriniz.
1- Etkisiz / 2- Cok az etkili / 3- Az etkili /
4- Epey etkili / 5- Cok etkili

Kisa donem sermayeye ulasma
konusunda sorunlar

Uzun doénem sermaye birikimi
olusturulmasi konusunda sorunlar

Devlet biirokrasisi ve hantallig

Calistigim Universitede kendi
bélumimden olmayan
akademisyenlerden aldigim olumsuz
tepkiler

Calistigim iiniversitede kendi
bolimiimdeki ¢alisma arkadaslarimdan
aldigim olumsuz tepkiler

Universitedeki is verimimde ve is
¢iktimda disiis

Isletme, muhasebe ve pazarlama
konusundaki tecriibesizligim (ben bilim
insaniyim, isletmeci degilim)

TTO’dan yeterli yardim alamamis olmam

Bekledigim {iriin ticarilestirme hedefine
varamamis olmam

Sirketimin faaliyet alaninda ¢ok fazla
rekabet olmasi

Aragstirma/ig/sanayi baglantilarimi
yeterince geligtirememis olmam

Uzun ve karmasik siirecler nedeniyle
patent veya lisanslar hakkinda ortaya
¢ikan zorluklar

Ekonominin gidisat ile ilgili sorunlar

Uriin/yéntemlerimi fikri miilkiyet haklart
ile koruma altina almamdan dolay1,
arastirma sonuglarimi bilimsel
toplantilarda sunamamam

Sirkete aldigim personel ile alakali
sorunlar

Akademik birikimimi bu ise
yansitamamig olmam
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33-Firma faaliyetleri kapsaminda basari kriterleriniz neler
oldu? Lutfen 1-5 arasi derecelendiriniz.

1- Etkisiz / 2- Cok az etkili / 3- Az etkili / 4- Epey etkili /
5- Cok etkili

Idari/mali konulardaki
yeterliligim

Bir akademisyen olmam
nedeniyle akademik mesleki
birikimimi 6zel isimde
basartyla kullanabilmis olmam

Faaliyetlerimi finanse edecek
fonlara kolay erigim

Bu firmamdan 6nce elde etmis
oldugum ge¢mis 6zel sektor
calisma deneyimi

Pazarlama yontemlerimin
basarili olmasi

Networks: Arastirma ve
is/sanayi gevreleriyle yeterli
baglanti ve igbirligimin olmasi

Pazara sundugumuz
uriin/hizmetlerin rekabetci
fiyatlara sahip olmasi

Firmamin bir liniversite
teknoloji gelistirme alaninda
konuslu olmasinin sagladigi
avantajlar

Firmamda ortaya ¢ikan
aragtirma sonuglarim sayesinde
yeni bilimsel makalelerimin
yaymlanmis olmasi

Uriin ticarilestirme hedefine
varmis olmam

Firmamda ortaya ¢ikan
urdin/yéntem/hizmetler icin en
az bir patent/faydali model
alabilmis olmam

Firmam icin uygun personel
se¢imi yapmig olmam

Firmamizca pazara sunulan
urtin/hizmetlerin yenilikgi
olmas1 ve benzerlerinin bagka
rakip firmalarca pazara
sunulmamasi
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34-Sahibi/ortag1 oldugum firmanin faaliyetlerine
baktigimda, firmami genel olarak basarili goriiyorum.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

35-Bir is yeri sahibi/ortagi olarak, is yeri kaynakli stres
hayatimin bir pargasi oldu.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

36-Yakin ¢evrem (aile ve arkadas) girisimcilik atilimimi
olumlu karsiladi.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

37-Universitede boliimdeki calisma arkadaslarim
girisimcilik atilimimi olumlu karsiladilar.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

38-Girigimcilik kariyerim aile yagantimi olumsuz yonde
etkiledi.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

39-Girisimcilik kariyerim bos zaman/ hobi /dinlenme igin
kendime ayirdigim zamanda azalisa sebep oldu.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

40-Akademisyen olmam, girisimcilik bagarim iizerinde
kayda deger olumlu etki yapmadi.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

41-Firma faaliyetleri kapsaminda akademik nitelikli
calismalarima kaynak/girdi iiretmede basarili oldum.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

42-Firmam sayesinde akademik nitelikli ¢alisma
sonug¢larimi/bulgularimi
ticarilestirebildim/yayginlastirabildim.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum
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43-Girisimcilik kariyerim sirasinda arastirma ve sanayi
baglantilari/igbirlikleri gelistirdim.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

44-Girisimcilik kariyerim sirasinda yurt disindan sirketime
teknoloji transferi yaptim.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

45-Firmada yiiritiilen ¢aligmalarin bir sonucu olarak en az
bir patent/faydali model bagsvurusunda bulundum.

Evet

Hayir
46-Firmada yiiritiilen ¢aligmalarin bir sonucu olarak en az | Evet
bir patent/faydali model bagvurum olumlu sonuglandi ve
patent/faydali model aldim. Hayir
47-Girisimcilik kariyerim boyunca iirtiin/hizmetlerim i¢in Evet
diger taraflara en az bir kez lisans hakki verdim.
Hayir
Kesinlikle katilmiyorum
48-Firmamin Universite teknoloji gelistirme bolgesinde Katilmiyorum
konusglu olmasi, firma hedeflerine ulagmamda bana Kararsizim
yardimci oldu. Katiliyorum

Kesinlikle katiliyorum

49-Firmamin faaliyete gectigi andan itibaren Teknoloji
Transfer Ofisi'nden yeterli yardim aldim.

Kesinlikle katilmiyorum
Katilmiyorum
Kararsizim

Katiliyorum

Kesinlikle katiliyorum

50-Firma faaliyetleri sonucunda ortaya ¢ikan aragtirma
sonuglarini i¢eren ve yazarlari arasinda oldugum en az bir

Evet

bilimsel makale SCI'ya kayith uluslararas1 dergi(ler)de Hayir
yayinlandi.

51-Firma faaliyetleri sonucunda ortaya c¢ikan aragtirma Evet
sonuglarini i¢eren ve yazarlari arasinda oldugum en az bir

bilimsel makale SCI'ya kayitli ulusal dergi(ler)de Hayir

yayinlandi.

52-Firma islerimin yogunlugu nedeniyle lniversitedeki
verimliligim ve is ¢iktimda diisiis meydana geldi.

Evet, artik {iniversitedeki
islerime eskisi kadar vakit
ayirmakta zorlaniyorum

Hayir, tiniversitedeki islerimi

de aynen ayni verimlilikte
strdirayorum
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53-Firmamdaki ¢aligmalar sonucunda ortaya ¢ikan
iriin/yontemleri ve/veya bunlarla ilgili bilimsel bulgulari,
fikri mulkiyet haklar1 kapsaminda koruma altina alma
ihtiyac1 nedeniyle, bilimsel seminer/kongre bildirisi olarak
sunmadim.

Evet, fikri miilkiyet haklari,
bulgularin bilimsel
aktivitelerde teblig edilmesine
engeldir ve ben de buna
uyarim

Hayir, boyle bir ikileme
diistigiimde, fikri mulkiyeti
umursamam ve bilimsel
seminer/kongre tebliglerine
daha ¢cok dnem veririm.

Emin degilim, kararim
elimdeki
urun/yontem/bulguya gore

degisecektir
TR . - oo Evet
54-Firsat olarak gordiigiim birgok proje veya iiriin gesitli
sebeplerle sonuglandirilamadi.
Hayir

55-Firmaniz ile ulusal pazara sundugunuz iiriin/hizmetler,
sahip olduklar 6zellikleriyle halihazirda baska firmalarca
da pazara sunulmus durumda mi1? Rekabet durumu nedir?

Evet, ayn1 6zelliklere sahip
tm Grdn/hizmetlerimizi
ulusal pazara sunan firma(lar)
mevcut

Hayir, firmamiz ile
sundugumuz {iriin/hizmetler
ile aym1 6zelliklere sahip
benzer urtin/hizmetler
ulkemizde yok

Uriin/hizmete gore durum
degisiyor, sundugumuz kimi
urtin/hizmetlerimiz
bagkalarinca da sunuluyor
ancak ulusal pazara sunmus
oldugumuz en az bir yenilik¢i
urtin/hizmetimiz mevcut

Kesinlikle katilmiyorum

56-Bir giin akademisyen ve is adami/kadini rollerimden Katlmiyorum
o . o . Kararsizim

birini se¢gmek zorunda kalsam, akademisyenligi secerim.
Katiliyorum
Kesinlikle katiliyorum

57-Firmadaki idari/mali islerin yiiriitiilmesi i¢in bu konuda Evet

uzman personeli ise aldim.
Hayir
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58-Firmamiz kurumsallagma siirecini tamamladi veya kisa
stirede tamamlayacak.

Evet, kurumsallagma
konusuna 6énem verdim ve bu
konudaki adimlar1
(ortaklarimla beraber) attim

Hayir, firmamiz i¢in
kurumsallagsmaya gerek
olmadigina inantyorum

59-Sirketteki arastirma-gelistirme isleri i¢in gerek
gordiigiimde yiiksek lisans/doktora 6grencilerini ise aldim.

Evet

Hayir

Kesinlikle katilmiyorum
60-Ticari hayatin sartlarini biliyorum ama sirket isi bile Katilmiyorum
olsa, benim i¢in {irlinlimiin/hizmetimin saglayacagi Kararsizim
toplumsal fayda, getirecegi kardan daha 6nemlidir. Katiliyorum

Kesinlikle katiliyorum

61-Anket igerisinde kapsanmamus olabilecek fakat sizin
belirtmek istediginiz hususlari bu alanda yazabilirsiniz.
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APPENDIX B: Online Questionnaire Content (English)

1-Please select the university you work at.

2-Your department

3-Your current academic title.

4-Your gender.

5-Years served at the department.

6-How would you define the university administration’s Negative
attitude towards the entrepreneurial activities undertaken Neutral
by academicians? Positive
7- How would you define the attitude of other acedemics at “:g?:;Ye
your department towards your entrepreneurial activities? -
Positive
8-Are there any other academicians engaging in LES
entrepreneurial activities at your department? ,
I don’t know

9-Please select your firm’s area of operation.

10-Your company’s inception date.

11-Number of employees in the firm.

12-Your weekly average hours of work devoted to
company work.

13-What are your firm’s sources of income?

Project grant/funding
platforms (TUBITAK,
European Commission,
Development Agencies, etc.)
Product/services sales
Maintenance/Support services

Consulting services

Distributorship

Other
14-Please select the technology development zone(s) your
firm is located.
15-Can you define your firm as an R&D firm? ;\(lgs
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16-Is this your first entrepreneurial attempt?

Yes

No
17-Have you ever been employed in private sector Yes
companies? No
18-Have you ever undertaken with private sector Yes
companies any joint R&D, infrastructure, scientific
projects throughout your academic life? No
19-Have you ever formed any business or scientific Yes

partnerships with private sector companies throughout your

academic life? No
20-Have you ever applied for any patents/utility models Yes
prior to starting your entrepreneurial activities with your

current firm? No
21- Have you ever granted licensing to any parties priorto | Yes
starting your entrepreneurial activities with your current

firm? No
22-Are commercialization activities common in your area | Yes
of research/operation? No

23-Should the outcome of the R&D work in your area of
research publicly accessible free-of-charge by everyone for
public benefit?

Yes, R&D outcomes should
be accessible to everyone
free-of-charge and
commerciable by others.

No, I prefer to protect my
R&D outcomes with IPR.

24-How would you evaluate yourself in terms of
identifying opportunities to establish a business and
picking innovative ideas?

I would identify opportunities
to establish a new business
even if | may not later pursue
such action.

I would easily identify
opportunities that would later
turn into new
products/services, even if |
may not later pursue such
action.

I do not care about identifying
opportunities to establish new
profitable businesses or
innovative commercial ideas.
| care about the scientific
research dimension.
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25-Which of the following best matches your idea of AEs?

Faculty members’
entrepreneurship should be
confined to making an
invention and patenting it
only. Commercialization
activities other than that mean
distancing oneself from
making science.

Faculty members should be
able to engage in
entrepreneurship activities in
any form they wish to do.
Such behavior does not
distance them from making
science.

26-Academicins are potential key actors who would take
part in the technology transfer process.

Strongly agree
Agree

Undecided
Disagree
Strongly disagree

27- Academicins are potential key actors who would take
part in the university-industry collaboration.

Strongly agree
Agree

Undecided
Disagree
Strongly disagree

28-University-Industry collaboration is crucial in
improving R&D activities on national level.

Strongly agree
Agree

Undecided
Disagree
Strongly disagree

29-Academicians should focus on public benefits of
entrepreneurial activities rather than seeking profits.

Strongly agree
Agree

Undecided
Disagree
Strongly disagree

30- Corporate work of academic entrepreneurs reduces the
time required for the academic research results to reach the
end-users and the national technology market for the
benefit of the society.

Strongly agree
Agree

Undecided
Disagree
Strongly disagree
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31- What were the motivational determinants that caused
you to take on private entrepreneurship activities? Please
score from 1 to 5.

1- Not effective / 2- Very little effective / 3- Little effective
/ 4- Quite effective / 5- Very effective

To be my own boss.

To utilize the academic know-
how that I have acquired
throughout my academic life in
business.

To lead to an increase in my
income.

To have control over my
research findings and/or
inventions via intellectual
property rights.

To provide job opportunities for
my family members.

To improve myself by gaining
new skills.

To create a business that | can
sell to others in the future.

To easily commercialize and
disseminate my research findings
and/or inventions.

To boost my prestige/fame in the
scientific society.

To create additional funding for
my academic work.

Pure intellectual curiosity: R&D
via problem solving.

To establish ties with business/
industry networks.

Create an opportunity to transfer
technology and knnow-how from
outside.
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32- What are the main challenges that you have
encountered throughout your entrepreneurship?
Please score from 1 to 5.

1- Not effective / 2- Very little effective /

3- Little effective / 4- Quite effective / 5- Very
effective

Access to short-term capital.
Access to long-term capital.
Cumbersome state bureaucracy.

Negative reactions received from
academics from departments other than my
own.

Negative reactions received from
academics from my department.

Decline in the efficacy and output of the
work that | undertake at the university.

Lack of experience in finance, management
and marketing (I am a scientist, not a
business person)

Insufficient assistance from the TTO.

Inability to reach the
commercialization/dissemination targets
set.

Too much competition in my firm’s field of
operation.

Having not sufficiently developed
business/industry networks

Problems stemming from patent and
licensing procedures.

Problems borne by the overall economic
situation in the country.

The fact that | feel the need to protect the
know-how which has accumulated as a
result of my entrepreneurial activities at the
cost of refraining from sharing my findings
at scientific congresses.

Problems related to the personnel hired.

Inability to transfer my academic know-
how to business.

146




33- What are your success criteria in context of your firm
activities? Please score from 1 to 5.

1- Not effective / 2- Very little effective / 3- Little effective
/ 4- Quite effective / 5- Very effective

Competence in administrative
and financial issues.

The capacity to utilize the
academic know-how in private
business activities.

Easy access to finances.

Past private sector work
experience.

Successful marketing strategies.

Having developed adequate links
to and collaborations with
industry /business networks.

Competitive pricing of products/
services introduced to the
market.

Advantages of being located on a
university technology
development zone.

New publications emerging as a
result of the research results
reached during the firm work.

Meeting the target in
commercializing
products/services.

Obtaining at least one patent for
the output created in the firm.

Right choice of personnel in the
firm.

Introduction of innovative
products to the market or the fact
that the products concerned have
not been previously offered in
the market by other suppliers.
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34-Considering the activities undertaken so far, | find my
company successful.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

35-As an enterprise owner, | experience work-related stress
as a part of my life.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

36-The attitude of my close circle of family and friends
towards my entrepreneurial move was positive.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

37- The attitude of my colleagues at my university
department towards my entrepreneurial move was positive.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

38-My entrepreneurial career negatively affected my
family life.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

39- My entrepreneurial career caused a decline in the time |
spent for leisure/hobbies/rest.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

40-Being an academician did not have a significant impact
on my commerciliziation success.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

41-My entrepreneurial activities enabled me to create
resources/input for my academic research.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

42-My entrepreneurial activities enabled me to
commercialize/disseminate my academic research findings.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree
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43- My entrepreneurial activities enabled me to develop
business/industry collaborations.

Strongly disagree
Disagree
Undecided

Agree

Strongly agree

Strongly disagree

44-1 transferred technology from foreign countries during Blns(?gg?;e q
my entrepreneurial activities. Agree
Strongly agree
45-1 applied for at least one patent/utility model as a result Yes
of the activities carried out in the firm. No
46-At least one of my patent/utility model applications was Yes
approved by authorities. No
47-1 granted licensing rights to other parties at least once Yes
during my entrepreneurial career. No
Strongly disagree
48-The location of the firm on the premises of a technology Blns(?gg?;e d
development zone helped me reach my company goals. Agree

Strongly agree

Strongly disagree

49-1 obtained sufficient assistance from the TTO during my Dlsagrge
. Undecided
entrepreneurial career.
Agree
Strongly agree
50-At least one scientific article (co)-authored by me Yes
tackling outcomes obtained as a result of company
activities was published in an international journal under No
SCI.
51- At least one scientific article (co)-authored by me Yes
tackling outcomes obtained as a result of company
activities was published in a national journal under SCI. No

52-There was a reduction in my academic efficiency and
work output at the university due to the intensive work
schedule at the company.

Yes, | cannot spare as much
time for my academic work at
the university as | did in the
past.

No, I continue my academic
responsibilities at the
university with the same
efficiency.
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53-1 did not present my company’s products/services and
associated findings at scientific seminars/congresses due to
my concerns about future IPR protection.

Yes, IPR prevents the
research findings from being
disclosed at scientific events
and I comply with this
principle.

No, if | face such dilemma, |
would not care about the IPR
and present my findings at
scientific events.

I am not sure, my decision
would depend upon the
product/service/finding in

guestion.
. . Yes
54-Some projects that | saw as promising were not
successfully completed due to various reasons. No
Yes,

55-Have the products/services presented to the market by
your firm been previously presented to the national market
by other companies? What is the competition like?

products/services/findings
bearing the same
chracteristics as ours have
been presented to the national
market by other companies.

No, there are not any similar
products/services presented to
the market in our country.

It depends. While some of our
products/services have been
presented to the market by
other suppliers, we have at
least one innovative
product/service presented to
the national market.

Strongly disagree

56-1f one day | have to choose between my roles as an Disagree

academician and a business person, | would go for Undecided

academics. Agree
Strongly agree

57-1 hired expert personnel to manage administrative and Yes

financial affairs. No
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Yes, this is an important issue
and we took the necessary
steps in that direction.

58-Our company has completed its corporate
organizational structure or it will do so in the short-term. No, I do not think there is a
need for corporate
organizational structuring at
this point in time.

59-1 hired masters/PhD students for the research work at Yes
the company. No
60-1 am aware of the circumstances surrounding business SDtirs(;n?L)é disagree
life but the societal benefit to be born by the grs

. o . Undecided
products/services created by my firm is more important Aqree
than the profit they would bring along. g

Strongly agree

61-Please write about other issues (if any) that you may
wish to bring to my attention.
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APPENDIX C: Official Letters From the Department Head of the STPS to the
Administrations of Five Prominent TDZs in Ankara

SOSYAL BILIMLER ENSTITOSD . ORTA DOGU TEKNIK UNIVERSITESI
GRADUATE SCHOOL OF SOCIAL SCIENCES / MIDDLE EAST TECHNICAL UNIVERSITY

BiLiM VE TEKHOLDJI POLITIKASI GALISMALARL
SCIEMCE AND TECHNOLOGY POLICY STUDIES

DUMLUPINAR BULVARI
06800 GANKATA/ANKARA
T: +90 312 210 38 10

ODTU TEKNOKENT A.S. YONETIMI
GENEL MUDURLUK MAKAMINA

26.10.2015

ODTU Sosyal Bilimler Enstitiisii Bilim ve Teknoloji Politikas1 Calismalar Anabilim
Dali Yiiksek Lisans Programi dgrencimiz Enver Hakan Konag “Girisimei Akademisyenler:
Ankara’daki Teknoloji Geligtirme Bolgelerinde Motivasyon Nedenleri, Kargilagilan Zorluklar
ve Basan1 Kriterleri” bashikli tez galismasim yiiriitmektedir. Anketin hedef kitlesi, hem bir
tiniversitede Ggretim (iyesi, hem de {iniversite teknoloji gelistirme bolgelerinde faaliyet
gostermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarimzdir. Tez galismasi,
internet {izerinden erisilebilecek bir ankete katuhm ve Ogrencimizle yiiz yiize goriisme
safhalarini kapsayacaktir,

Yapilacak ¢alisma tamamen anonim nitelikte olacak, hocalarimizin ve sirketlerinin
adlan calisma igerisinde kesinlikle gegmeyecektir. Ayrica anket ve yiiz yiize gériismeler,
sirketlerin rakamsal bilgilerini (ciro, hasilat, gider, vb.) igermeyecektir. Anket yapilacak
kisilere ve sirketlere dair higbir bilgi kesinlikle tiglincil taraflarla paylagilmayacaktir. Bu
baglamda asagidaki hususlarda ODTU Teknokent Yénetiminin destek ve yénlendirmesine
ihtiyag dogmustur:

1. Hem bir tiniversitede &gretim {iyesi, hem de ODTU Teknokent biinyesinde faaliyet
gistermekte olan sirket sahibi veya sirket ortafn olan degerli hocalarimizin ad-
soyadlar, 8gretim tyesi olduklari iiniversite ve ana bilim dali ile sirketlerinin adlar ve
e-posta adreslerini igeren girket iletisim bilgilerini igeren listenin tarafimiza asafida
yazili olan e-posta adresleri izerinden iletilmesi

2. Asagida verilen anket adresinin internet tzerinden doldurulmasi amaciyla, ilgili
dgretim fiyelerine génderilerek anketi doldurmalarinin istenmesi

igin geregini arz ederim. Destefiniz i¢in tesekkiirlerimizi sunarim.

Saygilarimla,

Prof. Dr. Teoman Pamukgu
ODTU Bilim ve Teknoloji
Politikas: Anabilim Dali
Baskam
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GRADUATE SCHOOL OF SDCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BIiLIM VE TEKNOLDJI POLITIKASI CALISMALARI

SCIENCE AND TECHNOLOGY POLICY STUDIES

SOSYAL BiLIMLER ENSTITUSD (EL ORTA DDGU TEKNiK ONIVERSITESI
/

DUMLUPINAR BULVARI
06800 GANKAYA/ANKARA
T:+90 3122103810
F:+90 312 21079 93
stps@melu.2du tr
WwWw.Stps. metu.edu.tr

Anket linki: (Caliymanin amaci anketin girig sayfasinda okunabilir).
http://www.surveey.com/SurveyStart.aspx?lang=1& surv=d69fc42h99¢240d2b7d 1030a864c2cc6

iletisim Bilgilerimiz:

Prof. Dr. Teoman Pamukg¢u: pamukcu@metu.edu.ir

ODTU TEKPOL, MM Binasi, 220 ODTU 06800 Cankaya, Ankara
Cep tel: 05 INNG_—

Enver Hakan Konag: hakankonac@ gmail.com
Cep tel: 05
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SDSYAL BILIMLER ENSTITOSD ORTA DOGU TEKNIK UNIVERSITESI
GRADUATE SCHOOL OF SOCIAL SCIENCES MIDDLE EAST TECHMNICAL UNIVERSITY

BiLIM VE TEKNOLOJi POLITIKASI GALISMALARI
SCIENCE AND TECHNOLOGY POLICY STUDIES

DUMLUPINAR BULVARI
06800 CANKAYA/ANKARA
T:+90 3122103810

F: +90 312 210 79 93
stps@metu.edu.tr

www stps.metu.edu.tr

HACETTEPE TEKNOKENT A.S. YONETiMi
GENEL MUDURLUK MAKAMINA

26.10.2015

ODTU Sosyal Bilimler Enstitiisii Bilim ve Teknoloji Politikas1 Calismalart Anabilim
Dali Yiiksek Lisans Programi 6grencimiz Enver Hakan Konag “Girigimci Akademisyenler:
Ankara’daki Teknoloji Gelistirme Bélgelerinde Motivasyon Nedenleri, Karsilasilan Zorluklar
ve Bagar1 Kriterleri” baglikli tez ¢aligmasini yiiriitmektedir. Anketin hedef kitlesi, hem bir
Universitede 6fretim liyesi, hem de {iniversite teknoloji gelistirme bolgelerinde faaliyet
gdstermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarimizdir. Tez ¢aligmasi,
internet tizerinden erigilebilecek bir ankete katilim ve &grencimizle yliz ylize goriisme
sathalarini kapsayacakiir.

Yapilacak galisma tamamen anonim nitelikte olacak, hocalarmizin ve sirketlerinin
adlar ¢aligma igerisinde kesinlikle gegmeyecektir. Ayrica anket ve yiiz yiize gériismeler,
sirketlerin rakamsal bilgilerini (ciro, hasilat, gider, vb.) icermeyecektir. Anket yapilacak
kigilere ve girketlere dair highir bilgi kesinlikle igiincii taraflarla paylasilmayacaktir. Bu
baglamda asagidaki hususlarda Hacettepe Teknokent Yénetiminin destek ve yonlendirmesine
ihtiya¢ dogmustur:

1. Hem bir tiniversitede 6gretim tiyesi, hem de Hacettepe Teknokent biinyesinde faaliyet
gostermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarimizin ad-
soyadlari, 63retim tiyesi olduklar iiniversite ve ana bilim dali ile sirketlerinin adlar: ve
e-posta adreslerini igeren girket iletisim bilgilerini igeren listenin tarafimiza agagida
yazili olan e-posta adresleri tizerinden iletilmesi

2. Asagida verilen anket adresinin internet iizerinden doldurulmas: amaciyla, ilgili
Ogretim {iyelerine gdnderilerek anketi doldurmalarinin istenmesi

icin geregini arz ederim. Desteginiz i¢in tesekkiirlerimizi sunarim.

T Bore—,

Prof. Dr. Teoman Pamukeu
ODTU Bilim ve Teknoloji
Politikas: Anabilim Dah
Bagkam

Saygilarimla,
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GRADUATE SCHOOL OF SDCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BIiLIM VE TEKNOLDJI POLITIKASI CALISMALARI

SCIENCE AND TECHNOLOGY POLICY STUDIES

SOSYAL BiLIMLER ENSTITUSD (EL ORTA DDGU TEKNiK ONIVERSITESI
/

DUMLUPINAR BULVARI
06800 GANKAYA/ANKARA
T:+90 3122103810
F:+90 312 21079 93
stps@melu.2du tr
WwWw.Stps. metu.edu.tr

Anket linki: (Caliymanin amaci anketin girig sayfasinda okunabilir).
http://www.surveey.com/SurveyStart.aspx?lang=1& surv=d69fc42h99¢240d2b7d 1030a864c2cc6

iletisim Bilgilerimiz:

Prof. Dr. Teoman Pamukg¢u: pamukcu@metu.edu.ir

ODTU TEKPOL, MM Binasi, 220 ODTU 06800 Cankaya, Ankara
Cep tel: 05 INNG_—

Enver Hakan Konag: hakankonac@ gmail.com
Cep tel: 05
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SOSYAL BILIMLER ENSTITUIS( (D ORTA DOGU TEKNIK UNIVERSITESI

GRADUATE SCHOOL OF SOCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BiLiM VE TEKNOLOJ| POLITIKAS| CALISMALARI

SCIENCE AND TECHNOLDGY POLICY STUDIES

DUMLUPINAR BULVARI
06800 CANKAYA/ANKARA
T:+90 31221038 10
122107993
@metu.edu tr
www.stps.metu.edu.tr

GAZi UNIVERSITESI TEKNOPARK YONETIMI
GENEL MUDURLUK MAKAMINA

26.10.2015

ODTU Sosyal Bilimler Enstitiisti Bilim ve Teknoloji Politikas1 Calismalart Anabilim
Dali Yiiksek Lisans Programi 6grencimiz Enver Hakan Konag¢ “Girigimei Akademisyenler:
Ankara’daki Teknoloji Gelistirme Bolgelerinde Motivasyon Nedenleri, Kargilagilan Zorluklar
ve Basar1 Kriterleri” bashikh tez ¢alismasini yiiriitmektedir. Anketin hedef kitlesi, hem bir
iiniversitede &gretim iiyesi, hem de iiniversite teknoloji gelistirme bolgelerinde faaliyet
gostermekte olan girket sahibi veya girket ortadi olan degerli hocalarimizdir. Tez galismasi,
internet iizerinden erisilebilecek bir ankete katilm ve &grencimizle yiiz yilize goriisme
safhalarini kapsayacaktir.

Yapilacak calisma tamamen anonim nitelikte olacak, hocalarimizin ve sirketlerinin
adlan galigma igerisinde kesinlikle gegmeyecektir. Ayrica anket ve yiiz ylize goriigmeler,
sirketlerin rakamsal bilgilerini (ciro, hasilat, gider, vb.) igermeyecektir. Anket yapilacak
kisilere ve sirketlere dair higbir bilgi kesinlikle iigiincti taraflarla paylasilmayacakur. Bu
baglamda asagidaki hususlarda Gazi Teknopark Y@onetiminin destek ve yonlendirmesine
ihtiyag dogmustur:

1. Hem bir iiniversitede dgretim iiyesi, hem de Gazi Teknopark biinyesinde faaliyet
gostermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarmizin ad-
soyadlari, 8gretim tiyesi olduklari iiniversite ve ana bilim dali ile girketlerinin adlan ve
e-posta adreslerini igeren sirket iletisim bilgilerini igeren listenin tarafimiza asagida
yazili olan e-posta adresleri lizerinden iletilmesi

2. Asapida verilen anket adresinin internet tizerinden doldurulmasi amaciyla, ilgili
Sgretim iiyelerine gonderilerek anketi doldurmalarimin istenmesi

i¢in geregini arz ederim. Desteginiz i¢in tegekkiirlerimizi sunarim.
Saygilarimla,
of Dr-Teoman Pamukgu
ODTU Bilim ve Teknoloji

Politikas1 Anabilim Dali
Bagkam

156



GRADUATE SCHOOL OF SDCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BIiLIM VE TEKNOLDJI POLITIKASI CALISMALARI

SCIENCE AND TECHNOLOGY POLICY STUDIES

SOSYAL BiLIMLER ENSTITUSD (EL ORTA DDGU TEKNiK ONIVERSITESI
/

DUMLUPINAR BULVARI
06800 GANKAYA/ANKARA
T:+90 3122103810
F:+90 312 21079 93
stps@melu.2du tr
WwWw.Stps. metu.edu.tr

Anket linki: (Caliymanin amaci anketin girig sayfasinda okunabilir).
http://www.surveey.com/SurveyStart.aspx?lang=1& surv=d69fc42h99¢240d2b7d 1030a864c2cc6

iletisim Bilgilerimiz:

Prof. Dr. Teoman Pamukg¢u: pamukcu@metu.edu.ir

ODTU TEKPOL, MM Binasi, 220 ODTU 06800 Cankaya, Ankara
Cep tel: 05 INNG_—

Enver Hakan Konag: hakankonac@ gmail.com
Cep tel: 05
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SOSYAL BILIMLER ENSTITUSU (D ORTA DOGU TEKNIK UNIVERSITESI

GRADUATE SCHOOL OF SOCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BiLiM VE TEKNOLDJi POLITIKASI CALISMALARI
SCIENCE AND TECHNOLOGY POLICY STUDIES

DUMLUFRINAR BULVARI
06800 CANKAYA/ANKARA
T: 490 312 210 38 10

F: +90 312 210 79 93
stps@metu.edu.tr
www.stps.metu.edu.tr

BILKENT UNIVERSITESI CYBERPARK YONETIMI
GENEL MUDURLUK MAKAMINA

26.10.2015

ODTU Sosyal Bilimler Enstitiisii Bilim ve Teknoloji Politikasi Calismalar71 Anabilim
Dali Yiiksek Lisans Programu égrencimiz Enver Hakan Konag “Girigimei Akademisyenler:
Ankara’daki Teknoloji Gelistirme Bolgelerinde Motivasyon Nedenleri, Kargilasilan Zorluklar
ve Bagari Kriterleri” baslikli tez ¢alismasint yiiriitmektedir. Anketin hedef kitlesi, hem bir
tniversitede &gretim tliyesi, hem de iiniversite teknoloji geligtirme bélgelerinde faaliyet
gostermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarimizdir. Tez galigmasi,
internet lizerinden erisilebilecek bir ankete katilm ve &prencimizle yliz ylize gériisme
safhalarim kapsayacaktir.

Yapilacak ¢alisma tamamen anonim nitelikte olacak. hocalarmmizin ve sirketlerinin
adlari galigma igerisinde kesinlikle gegmeyecektir. Ayrica anket ve yiz ylize gériismeler,
sirketlerin rakamsal bilgilerini (ciro, hasilat, gider, vb.) icermeyecektir. Anket yapilacak kisilere
ve sirketlere dair hicbir bilgi kesinlikle iigiincii taraflarla paylasilmayacaktir. Bu baglamda
agagidaki hususlarda Bilkent Cyberpark Yonetiminin destek ve yonlendirmesine ihtiyag
dogmustur:

1. Hem bir tiniversitede 6gretim tiyesi, hem de Bilkent Cyberpark biinyesinde faaliyet
gostermekie olan sirket sahibi veya sirket ortagi olan degerli hocalarimizin ad-soyadlari,
Gretim dlyesi olduklar wniversite ve ana bilim dali ile sirketlerinin adlar ve e-posta
adreslerini igeren girket iletigim bilgilerini igeren listenin tarafimiza asagida yazih olan
e-posta adresleri iizerinden iletilmesi

2. Asagida verilen anket adresinin internet tizerinden doldurulmasi amaciyla, ilgili 6gretim
tiyelerine gonderilerek anketi doldurmalarinin istenmesi

igin geregini arz ederim. Desteginiz i¢in tesekkiirlerimizi sunarim.

Saygilarimla, ; ; 2;

Prof. Dr. Teoman Pamukgu
ODTU Bilim ve Teknoloji
Politikast Anabilim Dali
Baskam
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GRADUATE SCHOOL OF SDCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BIiLIM VE TEKNOLDJI POLITIKASI CALISMALARI

SCIENCE AND TECHNOLOGY POLICY STUDIES

SOSYAL BiLIMLER ENSTITUSD (EL ORTA DDGU TEKNiK ONIVERSITESI
/

DUMLUPINAR BULVARI
06800 GANKAYA/ANKARA
T:+90 3122103810
F:+90 312 21079 93
stps@melu.2du tr
WwWw.Stps. metu.edu.tr

Anket linki: (Caliymanin amaci anketin girig sayfasinda okunabilir).
http://www.surveey.com/SurveyStart.aspx?lang=1& surv=d69fc42h99¢240d2b7d 1030a864c2cc6

iletisim Bilgilerimiz:

Prof. Dr. Teoman Pamukg¢u: pamukcu@metu.edu.ir

ODTU TEKPOL, MM Binasi, 220 ODTU 06800 Cankaya, Ankara
Cep tel: 05 INNG_—

Enver Hakan Konag: hakankonac@ gmail.com
Cep tel: 05
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SOSYAL BILIMLER ENSTITUS( (D ORTA DOGU TEKNiK UNIVERSITESI

GRADUATE SCHOOL OF SOCIAL SCIENCES MIDDLE EAST TECHNICAL UNIVERSITY
BiLiM VE TEKNOLOJi POLITIKAS| CALISMALARI

SCIENCE AND TECHNOLDGY POLICY STUDIES

DUMLUPINAR BULVARI
06800 CANKAYA/ANKARA
T. 4803122103810

F: +90 312 210 7993
stps@metu.edu.tr
www.stps.metu.edu.tr

ANKARA UNIVERSITESI TEKNOKENT YONETIMI
GENEL MUDURLUK MAKAMINA

26.10.2015

ODTU Sosyal Bilimler Enstitiisii Bilim ve Teknoloji Politikas1 Caligmalart Anabilim
Dali Yiiksek Lisans Programi 6grencimiz Enver Hakan Konag¢ “Girisimei Akademisyenler:
Ankara’daki Teknoloji Gelistirme Bélgelerinde Motivasyon Nedenleri, Kargilagilan Zorluklar
ve Basari Kriterleri” baslhikh tez ¢alismasm yiiriitmektedir. Anketin hedef kitlesi, hem bir
iiniversitede ogretim iiyesi, hem de tiiniversite teknoloji gelistirme bolgelerinde faaliyet
gostermekte olan sirket sahibi veya sirket ortagi olan degerli hocalarimizdir. Tez galigmasi,
internet ilzerinden erigilebilecek bir ankete katthm ve 6@rencimizle yiiz ylize gorlisme
safhalarini kapsayacaktir.

Yapilacak galigma tamamen anonim nitelikte olacak, hocalarimzin ve sirketlerinin
adlar1 ¢alisma igerisinde kesinlikle gegmeyecektir. Ayrica anket ve yliz ylize goriismeler,
sirketlerin rakamsal bilgilerini (ciro, hasilat, gider, vb.) igermeyecektir. Anket yapilacak
kisilere ve sirketlere dair higbir bilgi kesinlikle tiglincli taraflarla paylasilmayacaktir. Bu
baglamda asagidaki hususlarda Ankara Universitesi Teknokent Yénetiminin destek ve
yonlendirmesine ihtiya¢ dogmustur:

1. Hem bir {iniversitede o&gretim iivesi, hem de Ankara Universitesi Teknokent
biinyesinde faaliyet gdstermekte olan sirket sahibi veya sirket ortagi olan degerli
hocalarimizin ad-soyadlari, dgretim iiyesi olduklan tiniversite ve ana bilim dal ile
sirketlerinin adlar1 ve e-posta adreslerini iceren sirket iletisim bilgilerini i¢eren listenin
tarafimiza asagida yazil olan e-posta adresleri {izerinden iletilmesi

2. Asagida verilen anket adresinin internet iizerinden doldurulmasi amaciyla, ilgili
dgretim tiyelerine génderilerek anketi doldurmalarinin istenmesi

icin geregini arz ederim. Desteginiz igin tesekkiirlerimizi sunarim.

e

Prof. Dr. Teoman Pamukg¢u
ODTU Bilim ve Teknoloji
Politikas1 Anabilim Dah
Baskam

Saygilarimla,
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APPENDIX D: Confidentiality Agreement with METU - Teknokent Inc.

ODTU-TEKNOKENT

FuturMaker”

27/10/2015

BiLGI TALEBI GIZLILIK ANLASMASI

Kurumunuzdan, ODTU Teknokent ile ilgili temin ettigim her tiirlii bilgiyi;

1. Y. Lisans / Doktora tez ¢alismalari veya benzeri aragtirmalar i¢in kaynak belirtmek suretiyle

ve sadece egitim amaciyla kullanacagimi,

2. Kurumunuzdan almis oldugum bilgileri kullanarak hazirlamis  oldugum g¢alismayi

tamamladiktan sonra elektronik ortamda kurumunuz ile paylagsacagimi,

3. Kurumunuzdan edinmis oldugum her turlii bilgivi vukanda belirtilen maddeler haricinde

higbir amag ile kullanmayacagimu,

4. Yukarida belirtilen maddelere avkiri bir durumun olmasi halinde her tiirlii islemin hakkimda

yapilabilecegini ve bu iglemlere itiraz hakkimin olmadigim

kabul ve taahhiit ederim.
Ad Soyad Enver Hakan Konag
T.C. No ]
Telefon Numarasi (GSM) +90 s
E — Posta Adresi hakankonac(@gmail.com
Universite ODTU
Boliim Bilim ve Teknoloji Politika Caligmalart

Cahsmammn Tiirii
(Y. Lisans / Doktora Tezi, vb.)

Yiiksek Lisans Tezi

absmamn Ad1 irigimei emisyenler: ara’daki Teknoloji

L Ad “Girigimei Akademi ler: Ankara’daki Teknoloji
Gelistirme Bolgelerinde Motivasyon Nedenleri,
Kargilagilan Zorluklar ve Bagar Kriterleri”

imza
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APPENDIX E: TURKISH SUMMARY / TURKCE OZET

AKADEMIK GIRISIMCILER:
ANKARA’DAKI TEKNOLOJI GELISTIRME BOLGELERINDE MOTIVASYON
FAKTORLERI, KARSILASILAN ZORLUKLAR VE BASARI KRITERLERI

Universite-sanayi isbirligi cercevesinde ele alinan akademik girisimcilik, bilim ve
teknoloji politikalarinin  6nemli bir bilesenidir. Akademik bilgi ve fikirlerin,
ticarilestirilebilir iiriin veya hizmetlere doniistiiriilmesi yoluyla, bilimsel bilgi tabaninin
iyilestirilmesi, piyasada rekabeti artiran bir faktordiir. Universite-sanayi isbirliginin bir
bileseni olarak akademik girisimciligin desteklenmesi, gectigimiz birkag on yilda,
gelismis iilkelerde &ne ¢ikan bir etken olmustur. Universite-sanayi isbirliginin daha
yiiksek seviyede yenilik¢ilige ve ekonomik rekabet yetenegine olanak tanidigina
inanilmaktadir. Akademik girisimcilik, 60 yillik gelisimi boyunca kdoklerini ABD
iiniversitelerinden almistir.  ABD’deki akademisyenler yillardir iiniversitelerdeki
geleneksel Ogretim ve arastirma gorevlerine ilaveten girisimcilik faaliyetlerinde
bulunmaktadirlar. Laboratuvar yonetimi, arastirmacilarin buralarda ise alinmasi, ek
kaynak i¢in projelerin gelistirilmesi bu girisimcilik faaliyetlerine ornek olarak
verilebilir. ABD’de akademisyenler, yillardir politikacilarla ve sanayi ortaklariyla
etkilesim icinde bulunmaktadirlar. Ayrica, 6zel sirketlerin yonetim kurullarinda yer
alarak, bilimsel disiplinlerini ve arastirma alanlarini, ticari amagclar i¢in kullanma
ozgiirliigiine sahiptirler (Cansiz, 2016). Akademik girisimciligin dogum yeri olan ABD,
Amerikan ulusal inovasyon sistemine biiylik ve siirekli katkilar1 olan, iyi organize
edilmis, 1951°de kurulan Stanford Arastirma Parki, 1959°da kurulan Research Triangle
Park ve bunlan izleyen bircok benzerleri gibi {iniversite bilim parklari ile tnlidiir
(Kenney ve Von Burg, 1999; Zou ve Zhao, 2014). ABD’de, {iniversite bilim parklari,
ileri teknoloji yayilimina etkileri, akademik arastirma sonuglarinin sanayiye
uygulanmasi, ortak arastirma sdzlesmeleri ve diger iiniversite-sanayi etkilesim yollart
vasitasiyla, ulusal/bolgesel inovasyon sistemlerinin temel bilesenleri olmuslardir (Su ve

arkadaslari, 2015). 1980 yilinda Bayh-Dole Yasasi’nin yiiriirliige girmesi ile de lisans
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anlagmalari, ortak arastirma girisimleri ve universite-konuslu yeni firmalarin kurulmasi
yollartyla, ABD finiversitelerinden 6zel firmalara ticari bilgi transferinde hizli bir artig

meydana gelmistir (Allen ve arkadaslari, 2007).

Boyle bir potansiyelin avantajlarindan yararlanmak {izere, gelismis iilkelerdeki bir¢cok
tiniversite, geleneksel tiiniversite modelinden sanayi ile gii¢lii baglart olan ve
akademisyenlerinin  girisimcilik faaliyetlerini  destekleyen iiniversite modeline
geemislerdir (Krabel ve Mueller, 2009). Universitelerin girisimcilik ekosisteminin en
onemli bilesenlerinden oldugu gercegi 1s1ginda, arastirmalarin ticarilestirilmesi
kavrami, yeni bir terimi tanimlamak iizere kullanilmaya basglanmistir: “Girisimci
Universite”. Bu terim aslinda bilgi toplumuna ve bilgi ekonomisine gegisin bir
sonucudur. Bercovitz ve Feldman (2008), akademisyenlerin teknoloji transferi
faaliyetlerinde bulunma kararlarinin, aslen {iniversitelerin akademik girisimeilik
insiyatiflerini kabul ettikleri anlamina geldigini belirtmektedir. Etzkowitz (2003)’e
gore, girisimci lniversite, geleneksel 0gretim ve arastirma gorevlerine ek olarak,
ticlinci bir géreve daha sahiptir: Universitede retilen bilgiyi, ekonomik ve sosyal
faydaya dontistirme yetenegi ile sanayi ve topluma direk katki. Bu baglamda,
akademik girisimcilerin (AG’ler) ticari faaliyetlerinin, akademik arastirma sonuglarinin
toplum yararmma donlik olarak ulusal teknoloji pazarina ve son kullanicilara
ulastirilmasi i¢in gerekli olan zaman kisalttigina siiphe yoktur. Diger yandan Beyhan
ve Rickne (2015), bazi akademisyen ve iiniversitelerin, akademik girisimciligin
tiniversitelerin temel gorevleri ile bagdagmadigi diisiincesiyle, akademik girisimcilige
karsit goriis bildirdikleri durumlar olduguna dikkat ¢ekmislerdir. Ornegin, akademik
girisimcilik faaliyetleri nedeniyle 6gretim ve arastirma gorevlerinde meydana gelen
zaman kaybi, bircok akademisyenin, tiniversitelerin roliiniin ticari is yapmak degil,
ticari igleri desteklemek oldugu seklinde argiiman gelistirmelerine sebep olmustur

(Henrekson and Rosenberg, 2001).

Turkiye’de inovasyona dayali girisimcilik 1980°lerde baslamis ve 1990’larda internet
ve kiiresel mobil teknolojilerin hizli yayilimi esliginde e-ticaret ve telekomunikasyon

alanindaki girisimcilerin pazara girmeleri ile devam etmistir. 2000°’li yillar boyunca bir
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yandan gelismis iilkelerle isbirligi artarken, bir yandan da devlet sanayiye olan
destegini artirmistir. Gelismis {lilkeleri 6rnek alan Tiirkiye, bilgi ekonomisine gegis
cabalar1 ile dogan firsati, taninmig {niversitelerin biinyesinde girisim kulucka
merkezleri, teknoloji gelistirme bolgeleri (TGB) ve teknoloji transfer ofisleri (TTO)
kurmak suretiyle akademik girisimciligi destekleyerek kullanmistir. 2001 yilinda
yirtirliige giren 4691 sayili Teknoloji Gelistirme Bolgeleri Yasasi, bu tiir bir
dizenlemenin yasal ¢ergevesini olusturmustur. Yasanin etkileri 2003 yilindan itibaren
goriilmeye baslanmistir. Asagidaki tablo, 2003-2015 yillar1 arasinda kiimulatif olarak
Tiirkiye’deki TGB ve AG’lerce kurulan isletme sayisini gostermektedir. TGB sayisi
2003 yilinda sadece 3 iken, 2015 yilinda 42 olmustur. AG’lerce kurulan igletme sayisi
ise 2003-2015 yillart arasinda 15°den 656’ya yiikselmistir.

Tablo 1. Tiirkiye’de akademik girisimcilik ile ilgili indikatorler (kimulatif)

. AG’lerce
Akst;;;l;?B Kurulan Isletme
Sayisi

2003 3 15

2004 6 22

2005 11 44

2006 14 100
2007 18 130
2008 18 151
2009 23 217
2010 28 279
2011 32 373
2012 34 497
2013 39 382
2014 42 542
2015 42 656

Kaynak: Cansiz, M. (2016), “Tiirkiye’de Akademik Girisimcilik”, T.C. Kalkinma Bakanligi,
Sosyal Sektorler ve Koordinasyon Genel Miidiirliigii, Yaymn No. 2692, Ankara, p. 110.

Ankara, Tiirkiye’nin 6nde gelen iiniversitelerinin yani sira, savunma sanayi, yazilim
gelistirme ve makine imalati gibi kalifiye eleman c¢alistiran yiliksek teknoloji

girisimlerinin bulundugu bir kenttir. Bu nedenle Ankara, devlet Ar-Ge deste§inden en
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cok yararlanan ve en ¢ok Ar-Ge harcamasi yapan kent olma durumundadir. Ankara
ayni zamanda performanslar1 en yiiksek diizeyde olan ve en fazla sayida AG’nin aktif
olarak bulundugu TGB’lere ev sahipligi yapmaktadir. Asagidaki tablo, 2015 yili
itibartyla Ankara’daki bes tiniversite konuslu TGB’lere iligskin bazi1 6nemli indikatorleri
gostermektedir. Bu iiniversite konuslu TGB’lerde toplam 888 0Ozel isletme faaliyet
gostermektedir ve bunlarin icinden 140 isletme AG’lere aittir veya ortaklar1 arasinda
AG’ler bulunmaktadir. Tiirkiye’deki 42 aktif {iniversite konugslu TGB’nin 5’1,
TGB’lerde faaliyet gosteren sirketlerin yaklasik %27°si, AG’lerce kurulan sirketlerin
yaklagik %21°1 ve toplam calisanlarin yaklasik %34°{i, Ankara’daki tiniversite konuslu
TGB’lerde faaliyettedir (Cansiz, 2016).

Tablo 2. Ankara’daki iiniversite konuslu TGB’lere doniik baz indikatorler

AG’lerce
Isletme Sayis1 | Calisan Sayis1 | Patent Sayis1 | Kurulan Isletme
Sayisi
Bilkent 197 3281 58 25
Ankara 89 492 0 19
Gazi 111 844 9 27
Hacettepe 204 1698 17 18
METU 287 5120 89 51
Ankara 888 11435 173 140
Toplam
Turkiye 3325 33380 496 656
Toplam
Ankara’nin
D (%) 26,7 34,3 34,9 21,3

Kaynak: Cansiz, M. (2016), “Tiirkiye’de Akademik Girisimcilik”, T.C. Kalkinma Bakanligi, Sosyal
Sektorler ve Koordinasyon Genel Midirliigli, Yayin No. 2692, Ankara, p. 29.

TGB’leri diizenleyen 4691 sayili kanun, liniversitelerde gorevli akademisyenlerin, TGB
smirlari igerisinde kalmak sartiyla 6zel girisimcilik faaliyetlerinde bulunabileceklerini
ifade etmektedir. Glnimuizde Turkiye’deki bircok akademisyen, TGB binyesindeki
sirketlerinde, i3 ekosistemine dahil olmuslardir. T.C. Kalkinma Bakanliginca
yayimlanan bir rapor, Tirkiye’de girisimeci iniversitelerin ortaya c¢ikisinin,
tiniversitelerde olugturulan bilgi birikiminin daha hizli bir sekilde sanayiye ve topluma

aktarildigini ifade etmektedir (Cansiz, 2016). Ayni rapor, bu durumun, iiniversitelerle
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ilgili kantitatif indikatorlerde (6rnegin, aktif TGB sayisi, akademik girisim sayisi, AG
sayis1) Onemli iyilesmelere yol acgtigin1 ve kalitatif indikatorlerde (6rnegin inovasyon
kapasitesi, teknoloji gelistirme kapasitesi) gézlemlenecek benzer iyilesmelerin, iilkenin
kalkinmasinda hayati 6neme sahip oldugunu bildirmektedir. Rapora gore Temmuz
2015 itibariyla Tiirkiye’deki TGB’lerde toplam 3325 sirket faaliyet halindedir.
Bunlarin yaklasik 9%20’sine tekabiil eden 656 isletme AG’ler tarafindan kurulmustur.
AG sayisiin, sirket ortaklariin da hesaba katilmasiyla beraber yaklasik 1500
civarinda olabileceg§i tahmin edilmektedir. Tiirkiye 2018 Global Girisimcilik
Endeksinde 137 iilke igerisinde 44,5 puanla 37inci sirada® bulunmaktadir (Acs ve
arkadaslari, 2018). Bu siralamaya paralel sekilde, gerek Tiirkiye’deki TGB sayisinin,
gerek ise girisimcilik faaliyetleri yiiriitmekte olan akademisyen sayisinin, gelismis
ilkelerdekine gore alt siralarda oldugu asikardir (Cansiz, 2016). Bir akademisyeni
kendi girisimini kurmaya iten etkenler ve bu siirecte karsilasilan zorluklar bugilin
gelismis iilkelerde bile literatiirde irdelenen konulardir. Dolayisiyla bu konularin, yillik
2,2 milyar ABD dolan tutarindaki ileri teknoloji ihracatinin, toplam yillik ihracat
icindeki payinin %]1,4’ten’® az oldugu Tirkiye gibi gelismekte olan bir {ilkede de

detayli olarak incelenmesi yararli olacaktir.

AG’lerin kendi girisimlerini bagslatmalarindaki motivasyon etkenlerini anlamak
onemlidir ¢iinkii ancak bu sekilde akademik diinyadaki tesvik sistemi ve bilgi
dretiminin siirekli degisen dogasi ile baglantilar kurulabilir. Tim bu hususlar,
tiniversitelerde gorevli bilim insanlarinin toplumdaki rollerini nasil algiladiklarini,
akademisyenlerin ticarilestirmeye doniik faaliyetlerinin mesrulastirilmasi1 konusunu ve
hiklimet organlar1 ve {iniversite yonetimlerinin uyguladiklar1 ilke ve stratejileri
etkileme potansiyeline sahiptir (Beyhan and Rickne, 2015). Ticarilestirme siirecinde
AG’lerce karsilagilan zorluklar1 anlamak da 6nem arz etmektedir, ¢linkii ancak bu
sekilde iiniversite-sanayi baglantilarin1 pliriizsiiz bir sekilde korumaya ve ulusal

ekonomi ve inovasyon sistemi tizerindeki faydalar1 daha kisa zamanda ve daha verimli

15 ABD, 83,6 puanla ilk siradadir.

16 Tiirkiye Istatistik Kurumu (TUIK) 2017 verilerine gore hesaplanmuistir.
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bir sekilde elde etmeye yonelik ¢oziimler iretilebilir. Son olarak, AG’lerin
ticarilestirme faaliyetlerinde daha basarili hale getirilmesine doniik Onlemlerin
aliabilmesi i¢cin AG’lerin kendilerini ne kadar basarili gordiiklerini gdsteren basari
kriterlerini anlamak da 6nem arz etmektedir. Bu tezde incelenmis olan bu faktdrlerden
sadece birini veya kombinasyonlarini veya hepsini dikkate alan gecerli strateji ve
politika tavsiyelerinin olusturulabilmesi, motivasyon, karsilagilan zorluklar ve basari

kriterlerinin titiz bir analizinin yapilmasi ile miimkiindiir.

Krabel ve Mueller (2009), patentleme, lisanslama ve firma kurma faaliyetlerinin olasi
ticarilestirme  yollarin1  olusturdugunu  belirtmistir. Firma kurma, {iniversite
aragtirmacilarinin, akademik bilgi birikimlerini inovasyona doniistiirme yollarindan
biridir. Bu tezdeki hedef popiilasyon olan AG’ler, gerek firmalarinin tek sahipleri
olarak gerek ise firma ortagi (iiniversitenin yan kurulusu veya bagimsiz sirket) olarak
kendi ticari iglerini yiirliitmekte olan {iniversitelerde gorevli akademisyenleri
tanimlamaktadir (bir diger ifadeyle Krabel ve Mueller’in tanimiyla firma kurmus olan
AG’leri). Bu tezin amacini en iyi sekilde ifade edecek bir ana baslik belirtmek
gerekirse, bu “iiniversite bilim insanlar1 tarafindan idare edilmekte olan girisimlerin
kurulus ve yonetimini etkileyen faktorler nelerdir?” olur. Bu baglamda, bu tez (i)
akademisyenlerin kendi firmalarin1 kurma kararlarindaki motivasyon faktorleri, (ii)
girisimcilik faaliyetleri sirasinda karsilastiklar1 sorunlar, (iii) kendilerine doniik olarak
algiladiklar1 basar1 kriterleri konular1 iizerinde yogunlagsmaktadir. Bu ii¢ hususu
yonlendiren davramigsal kalip ve diger faktorler, iiniversite-sanayi isbirligini
iyilestirmeyi amaclayan tiiniversite ve hlkimet politikalari {izerinde onemli etkiye
sahiptir. Bu nedenle, bu tezde yukaridaki ii¢ konunun degerlendirilmesi paralelinde, alt1
Oneri olusturularak, tezdeki bulgular tarafindan desteklenip desteklenmedikleri
incelenecek ve nihayetinde hukiumet, sanayi aktorleri ve Universitelere dondk bir dizi
politika tavsiyelerinde bulunulacaktir. AG’lerin kendi girisimlerini kurmalarindaki
motivasyon faktorleri, girisimcilik faaliyetleri sirasinda karsilastiklar1 sorunlar ve
kendilerine doniik olarak algiladiklar1 basar1 kriterlerini, iki ayr1 faaliyeti ayn1 anda

yuritmekte olan AG’lerin kendilerinden 6grenmek, iiniversite-sanayi isbirligi ile
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baglantinin kurulmasi bakimindan biiylik 6nem arz etmektedir. Tezde olusturulan alt1

oneri sunlardir:

e AQG’ler parasal ve parasal olmayan degerlerin karisimindan olusan hibrit bir
kisilik yapisina sahip olmakla beraber, parasal olmayan 6zellikleri daha agir
basmaktadir (O1),

e toplumsal fayda yaratilmasinin, girisimlerinin kar elde etmesinden daha 6nemli
oldugunu diistinmeleri nedeniyle AG’lerin amaglari, akademik olmayan
girisimcilerden farklilik arz etmektedir (02),

e AG’ler girisimcilik faaliyetlerine basladiktan sonra saglam ig/endiistri aglari
olusturmada basarilidirlar (03),

e AG’lerin nis pazarlara sunulacak Triinler gelistirmeleri, ticarilestirme
hedeflerine ulasmalarimi saglamaktadir (O4),

e AF’lerin girisimcilik faaliyetleri akademik performanslarinda bir diislise sebep
olmaktadir (O5),

e AG’lerin friinlere doniik yenilik¢i fikirler olusturmalari, birincil olarak

akademik bilgi birikimlerine dayanmaktadir (O6).

Boliim 2’de, genis bir literatiir taramas1 kapsaminda, akademik girisimciligin tanimu,
inovasyon sisteminin anahtar bilesenleri olarak iiniversiteler, akademisyenlerin kendi
firmalarin1 kurma kararlarindaki motivasyon faktorleri ve girisimcilik faaliyetleri
sirasinda karsilastiklar1 sorunlar1 incelemis olan yayinlarin bir derlemesi yapilmistir. Bu
b6limde sunulan bilgilerin, sadece bu tezde elde edilen bulgular ve bu baglamda
incelenen Oneriler ile literatiirdeki tanim, 6zet ve kritik degerlendirmeler arasindaki
baglantiy1 kurmasi1 degil, ayn1 zamanda tezde elde edilen bulgularin, daha genis
kapsamda diinyada yapilan aragtirmalarla nasil bagdastigin1 ortaya koymasi
beklenmektedir. Bolim 3, tez kapsamindaki arastirmalarim sirasinda kullanmig
oldugum yontemleri aciklamaktadir. Bolim 4’te akademisyenlerin kendi firmalarini
kurma Kkararlarindaki motivasyon faktorleri, girisimcilik faaliyetleri sirasinda
karsilagtiklar1 sorunlar ve kendilerine doniik olarak algiladiklar1 basar1 kriterleri

konularinda elde edilen arastirma sonuglari incelenmistir ve hangilerinin AG’ler i¢in
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daha 6nemli oldugu ortaya konulmaktadir. Son olarak sonu¢ boliimiinii olusturan
Boliim 5’te, elde edilen bulgular1 gézden gegirilmekte, hiiklimet, Universite yonetimleri
ve sanayi aktorlerine doniik bir dizi politika Onerisinde bulunulmakta, ¢alismanin
kisitlar tizerinde durulmakta ve gelecekte bu konuda yapilabilecek calismalara yonelik

temel olusturulmaktadir.

Tirkiye’de AG’ler lizerine yapilan ¢alismalar gercekten az sayidadir. Bu az sayidaki
calismalar da, bu tezde incelenen konulardan bircok yonden ayrilmaktadir. Ornegin
Beyhan ve Rickne (2015), nanoteknoloji alaninda faaliyet gdsteren akademiklerin,
sanayi ile etkilesimlerindeki motivasyonlarini incelemis ve ii¢ temel motivasyon
tanimlamistir. Cansiz (2016) ise Tiirkiye’deki akademik girisimciligi, Bourdieu’nun
“Uygulama Teorisi” temelinde sosyolojik agidan incelemis ve habitus, kapital ve alan
gibi kavramlar1 igeren biitiinciil bir analiz gerceklestirmistir. Bildigim kadariyla, bu
tezin ana arastirma konusunu olusturan {i¢ husus hakkinda, yani Turkiye’deki
akademisyenlerin kendi firmalarini kurma kararlarindaki motivasyon faktorleri,
girisimcilik faaliyetleri sirasinda karsilastiklar1 sorunlar ve kendilerine doniik olarak
algiladiklar1 bagsar1 kriterleri konularindan herhangi biri hakkinda yapilmis bir diger
calisma mevcut degildir. Ayrica, anket sirasinda sorulan sorular ve sorulara verilen
cevaplar daha once Tiirkiye’de benzer bir calismada kullanilmamistir. AG’ler ile ilgili
olarak olusturulmus olan alt1 6neri de daha 6nceki ¢alismalarda olusturulan Oneri veya
hipotezlerden farklidir. Tiim bu Ozellikler, benim fikrime gore, tezin 0zglinliik
gereksinimini karsilayabilecek niteliktedir. Bu tez, yukarida bahsedilen ii¢ konu
hakkinda literatiire katki yapmayir amaglamakta ve politika belirlemeden sorumlu

otoritelere uygun politika ¢oziimleri olusturmada yardimci olmay1 hedeflemektedir.

Bu tez kapsaminda yapilan calismalarin, onceleri sadece Orta Dogu Teknik
Universitesi (ODTU) — Teknokent biinyesinde faaliyet gostermekte olan AG’lerin
katilmas1 planlanmis, ancak veri toplama amaciyla internet ortaminda olusturulan 60
sorudan olusan kapsamli ankete katilimin arzu edilen seviyenin altinda gerceklesmesi
nedeniyle, diger iiniversitelerin TGB’lerinde faaliyet gostermekte olan az sayidaki AG

de calismaya dahil edilmisti. ODTU — Bilim ve Teknoloji Politikalar1 Calismalart
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Anabilim Dali Baskanliginca ODTU Teknokent A.S. Yonetimi’ne resmi bir yazi
yazilarak, Teknokent’te faaliyet gostermekte olan AG’leri tez konusu hakkinda
bilgilendirmesi ve anketi cevaplamalar1 icin, teze ait internet baglantisimi AG’lere
bildirmesi rica edilmistir. Daha sonra diger dort iiniversite TGB bagkanliklarina
(Bilkent, Ankara, Hacettepe, Gazi) da ayni yazi gonderilmistir. Ne yazik ki, diger
universite TGB’lerinde (Hacettepe Universitesi ve Gazi Universitesi) faaliyette olan az
sayidaki AG’nin katilimindan sonra bile arzu edilen cevap sayisina ulasilamamis ve
anket sadece 23 AG’nin katilimi ile sonuclandirilmistir. ODTU Teknokent A.S. ile
yapilan gizlilik anlasmasi kapsaminda ODTU Teknokent biinyesinde faaliyet
gostermekte olan toplam 76 AG’nin bilgileri tarafima iletilmis ve bu bilgiler
kullanilarak AG’ler ile iletisime gecilerek yliz-yiize goriisme talebim iletilmistir. YUz
ylize goriisme talebimi kabul eden toplam 18 AG ile konu hakkinda daha kapsamli ve
detayli bilgi edinilmesi amaciyla miilakat yapilmistir. Tezde tek vaka tasarim analizi

yontemi kullanilmigtir.

Ankete verilen cevaplarin analizi sonucunda, akademisyenlerin kendi firmalarin1 kurma
kararlarindaki motivasyon faktorleri arasindan dort faktor 6n plana c¢ikmustir: a)
akademik arastirma bulgularinin ticarilestirilmesi (91,3%), b) bilimsel bilgi birikiminin
ticarilestirme faaliyetlerinde kullanilmasi (78,3%), c) entelektiiel merak, problem
¢ozme yoluyla daha ¢ok arastirma yapmak (65,2%), ve d) yeni becerilerin elde
edilmesiyle kendini gelistirme (60,8%). Gerek anket sonuclarinin, gerek ise yliz yiize
goriismeler sonucu elde edilen bilgilerin degerlendirilmesi sonucunda, “AG’ler parasal
ve parasal olmayan degerlerin karisimindan olusan hibrit bir kisilik yapisina sahip
olmakla beraber, parasal olmayan 6zellikleri daha agir basmaktadir” seklindeki Oneri
1 (O1), tezde elde edilen bulgularca desteklenmektedir. “Toplumsal fayda
yaratilmasinin, girisimlerinin sadece kar elde etmesinden daha onemli oldugunu
diisiinmeleri nedeniyle AG’lerin amaglari, akademik olmayan girisimcilerden farklilik
arz etmektedir” seklindeki Oneri 2 (O2) ise tezde elde edilen bulgularca
desteklenmemektedir. AG’ler, toplumsal fayda yaratilmasi konusuna biiyilk Gnem
vermekle beraber, kar elde etme amaci ile toplumsal fayda yaratilmasini birbirlerini

tamamlayan unsurlar olarak gormekte ve toplumsal fayda yaratilmasinin, kar elde
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etmeyi diglamadigini, aksine i¢inde barindirdigini diisiinmektedirler. AG’ler toplumsal
fayday1 parasal odilden daha onemli olarak gormekle beraber, kar gudisit olmadan
toplumsal fayda aramanin bir girisimcinin amacit olmamasi1 gerektigini ifade

etmektedirler.

Girisimcilik faaliyetleri sirasinda AG’lerin karsilastiklar: sorunlar incelendiginde, yine
dort 6nemli zorluk 6n plana ¢ikmaktadir: a) ticarilestirme faaliyetinin basariya ulasmasi
icin gerekli olan fonlara (sermaye) erisim (78,2% kisa donem fon, 69,6% kisa donem
fon), b) hantal devlet biirokrasisi (60,8%), c) finans, isletme ve pazarlama konularinda
tecriibesizlik (ben bir bilim insaniyim, is insan1 degilim) (47,8%), ve d) ticarilestirme
hedeflerine ulasamama (39,1%). Diger yandan, akademik bilgi birikiminin girisimeilik
faaliyetlerinde kullanilamamasi olarak tanimlanabilecek zorlugun, katilime1 AG’ler igin

gecerli olmadigi sonucuna ulagilmistir.

AG’lere kendilerine dontik olarak algiladiklar1 basari kriterlerinin neler oldugu, bir
diger ifadeyle basarilarin1 hangi kriterlerin etkiledigi sorulmustur. On plana ¢ikan ilk
dort basari kriteri sunlardir: a) akademik bilgi birikiminin girisimcilik faaliyetlerinde
kullanilabilme kapasitesi (82,6%), b) Daha once baska girisimlerce pazara sunulmamis
olan yenilikgi iriinlerin pazara sunulabilmesi (73,9%), c) Universite konuslu bir TGB
binyesinde faaliyet gostermekten kaynaklanan avantajlar, ve d) yeterli is/sanayi
isbirligi aglar1 gelistirebilmek (69,5%). Pazarlama faaliyetleri ise AG’lerin basari
kriterleri arasinda en son sirada yer almistir. “AG’ler girisimcilik faaliyetlerine
basladiktan sonra saglam is/endiistri aglar1 olusturmada basarilhidirlar” olarak
olusturulan Oneri 3 (O3) tezde elde edilen bulgularca desteklenmektedir. “AG’lerin
nig pazarlara sunulacak iiriinler gelistirmeleri, ticarilestirme hedeflerine ulasmalarini
saglamaktadir” seklindeki Oneri 4 (O4) de tezde elde edilen bulgularca
desteklenmektedir. “AE’lerin girisimcilik faaliyetleri akademik performanslarinda bir
diisiise sebep olmaktadir” seklindeki Oneri 6 (O6) tezde elde edilen bulgularca
desteklenmemektedir. Son olarak, “AG’lerin drinlere donuk yenilikgi fikirler
olusturmalar1, birincil olarak akademik bilgi birikimlerine dayanmaktadir” seklindeki

Oneri 6 (O6) tezde elde edilen bulgularca desteklenmemektedir. Anketin
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degerlendirilmesi sonucunda olusan bulgular, AG’lerle yapilan yiiz yilize goriismelerle

desteklenmistir.

Son olarak, tezde yapilan analizlere dayali olarak, hikiimet organlari, sanayi aktorleri

ve liniversite yonetimlerine doniik olarak sunmus oldugum politika Onerileri asagidaki

gibidir:
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kontrolinde veritabanlar
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e Devletin inovasyon sirecinde yonetici olarak degil.
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vol haritast ¢cizilmesi

e Ar-Ge projelen daha baslamadan tinversite-sanayi
1gbirhigim zorunlu kilmak

*  Kagt/evrak 1smde azalma. daha hizli birokratik
siireg

¢ Daha fazla sayida aragtirma ve teknolop alanlanm
kapsayacak daha gems kapsamh bir Ar-Ge
tanimunin TGB mevzuatina dahul edilmes:

e Mih konular bagta olmak iizere, kargilagilan
zorluklar hakkinda TTO caligtay ve egitim
programlan diizenlenmesi

Karsilagilan diger s Her zaman 15 afindaki gingimler verme, farkl
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zorluklara doniik (@uemtr0'lor, Bakanlklormmlllp 1, yerine. agik ihale usuliint tercih etmek
politika nerileri e Ticarilestirmeve donik proje fonlama
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devlet tarafindan venilikei tirim/hizmetleri
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Daha once de belirtildigi lizere, anketi cevaplayan ve yiiz yiize gorliisme talebimi kabul
eden kisith AG sayisi, bu tezin aragtirma sathasindaki en biiyiik sorunu olusturmustur.

Yetersiz Orneklem biiyiikliigii, faktor analizi veya probit analizi gibi kapsamli bir
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istatistiksel analiz yapilmasina engel olmakla kalmamis, ayni zamanda, arastirmanin
coklu vaka tasarim analizi yerine, tek vaka tasarim analizi yontemi ile yapilmasina
neden olmustur. Bununla beraber, anketten ve yiiz ylize goriismelerden ulastigim
sonuclar birbiriyle uyumludur ve tutarli sonuglar sunmaktadirlar. Bu ¢alismada gegerli
sayilabilecek sonuglara ulasabilmis ve sonuglari dogru bir sekilde yorumlayabilmis gibi
goriiniiyorum. Orneklem biiyiikliigiiniin yeterli olmas1 durumunda (>100) ulasilacak
sonuglarin, benim bu tezdeki bulgularima dogru yonelebilecegini umut ederek teselli

bulmaktayim.

Orneklemin yeterli biiyiikliikkte olmamasi1 ve bunun beraberinde getirdigi istatistiksel
olarak anlamli sonuglar verecek istatistiksel analiz eksikligi, uygun istatistiksel siire¢
gerektiren hipotez kurma ve test etme islemini yapmama engel teskil etmistir. Bunun
yerine, bu tezde bazi Onermelerde bulunma ve tezde elde edilen bulgularin bu
onermeleri destekleyip desteklemediklerini inceleme yoluna gidilmistir. Bu nedenle,
gelecekte AG’ler iizerine yapilacak calismalar, bu tezde olusturulan Gnerileri daha
blylk o6rneklemler (zerinden hipoteze doniistiirerek, dogru istatistiksel siiregler
dogrultusunda test etmeyi amaglayabilirler. Ancak, motivasyonlar, karsilagilan
zorluklar ve basari kriterleriyle ilgili olarak baska bir¢ok hipotez de olusturularak test
edilebilir. Bu nedenle, gelecekteki calismalar, bir yandan daha biiyiik 6rneklemleri
dikkate alirken, bir yandan da farkli {iniversite TGB’lerinde faaliyet gostermekte olan
AGQG’ler arasindan birbirine yakin sayida AG’yi arastirma konusuna dahil edebilmelidir.
Boylece, farkli TGB ve lniversitelere yonelik kavramsal ve davranigsal farklar da

ortaya konabilecektir.
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