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ABSTRACT  
Academic entrepreneurship is defined as entrepreneurial activities engaged by faculty in order to commercialize research results and 
deliver societal and economic benefits. It is closely related to the “Entrepreneurial University” which extends the mission of universities 
beyond teaching and research. Higher education institutions and their affiliated faculty members in sciences and engineering disciplines 
are important actors of innovation ecosystems. This study investigates academic entrepreneurial intentions distinguished by soft level 
intentions (industry collaboration) and hard level intentions (spin-off formation). The data was collected between December 2015, and 
March 2016 from a national online survey of Turkish academics in science and engineering faculties at approximately 90 universities of 
which 402 full responses were gathered. Major methodology included multivariate analysis technique namely as Structural Equation 
Modelling. Within the scope of this study, the constructs of academic entrepreneurship intentions were created and applied 
comprehensively in sciences and engineering disciplines in Turkey for the first time.  
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1. INTRODUCTION  

Academic entrepreneurship is the knowledge phenomenon of the new economy in which scientific excellence is 
transformed into commercialized assets for societal and economic benefits. Economic value created at universities is the 
focus of economic development policies; universities are recognized as the regional engines of innovation and growth 
providing new technologies and business ventures (Laukkanen, 2003). Sciences and engineering disciplines form knowledge 
intensive industries and it requires a closer integration of university and industry with the aim of using specific high 
technology-capital intensive infrastructures and graduate level credentials of human capital from higher education 
institutions. Firms have emerged usually through the licensing option however the new paradigm of entrepreneurial 
universities and entrepreneur academics bring a new dimension to the industry. The emergence of knowledge-intensive 
entrepreneurship is dependent on the active involvement of scientists in this respect (Jain, George, & Maltarich, 2009). 
Many corporations in technology business had their origins as TLO start-ups including Genentech in biotechnology, Cirrus 
Logic in semiconductors, and Lycos in internet search engines representing an important mechanism for technology 
transfer transformed into economic activity (Di Gregorio & Shane, 2003).  

2. LITERATURE REVIEW  

2.1. Definitions of Academic Entrepreneur  

Academic entrepreneur can narrowly be defined as the faculty at a university who creates a new organization and bring his 
or her innovation/invention/solution to market as a commercial opportunity (see Table 1). Spin-off activity at universities in 
the form of business ventures based on academic research (Shane, 2004) is a concept which came out with the systematic 
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analysis of MIT model by Roberts (1991). Actually “spinoff behavior is a reflection of individial actions and therefore is 
largely due to personality, ability, and willingness of the individual to engage successfully in entrepreneurial 
behavior.”(O'Shea, Allen, O'Gorman, & Roche, 2004, p. 16). Samson and Gurdon (1993) defines academic entrepreneur as a 
lecturer or researcher affiliated with a university while pursuing a role in a start-up venture. 

Table 1: Definitions of Academic Entrepreneur 

Louis et al, 
1989 

where academic entrepreneurship is defined as “the attempt to increase individual or institutional 
profit, influence, or prestige through the development and marketing of research ideas or research 
based products 

Roberts, 1991 the founding of a new company by a researcher who previously worked at a laboratory or academic 
department where the technology originated 

Samsom and 
Gurdon 
(1993) 

an academic whose primary occupation, prior to playing a role in a venture start-up, and possibly 
concurrent with that process, was that of a lecturer or researcher affiliated with a Higher Education 
Institute. 

Radosevich 
(1995) 

inventor–entrepreneurs who are or were laboratory employees and who actively seek to 
commercialize their own inventions,  

surrogate–entrepreneurs who are not the inventors but who acquire rights to the federally–sponsored 
technology. 

Dickson et al, 
1998 

Academic entrepreneur with entrepreneurial aspirations in addition to academic work; the 
entrepreneurial scientist who is full time involved in a business venture dedicating to scientific 
interests, scientific entrepreneurs who are involved in a firm both dedicated to business and scientific 
interests. 

Etzkowitz, 
1998 

the entrepreneurial scientist more broadly as someone with “an entrepreneurial perspective in which 
results are scanned for their commercial as well as intellectual potential” 

Shane, 2004 A new company founded to exploit a piece of intellectual property created in an academic institution 

Murray, 2004 Entrepreneurial activities by academics are complex and can vary in “the range from limited 
interaction, through extensive research collaboration at formal and informal levels, to scientists as 
fully-fledge entrepreneurial founders 

Perkmann 
and Walsh 
(2007) 

Development and commercial exploitation of technologies pursued by academic inventors through a 
company they (partly) own (spin-off companies).  

Jain et al., 
2009 

Any form of technology transfer which has some potential commercial benefit can be defined as 
academic entrepreneurship. 

Gurau et al., 
2012 

 academic manager/entrepreneur mainly responsible for founding/leading the venture and 
day to day management,  

 academic project manager responsible for spesific scientific projects in existing firms and  

 academic scientific advisor of one or more firms, namely as the most senior one relative to 
the previous roles, mainly responsible for scientific advice and mapping opportunities. 

Abreu and 
Grinevich, 
2013 

In addition to previous, Non commercial activities This category includes providing informal advice, 
giving public lectures, organising exhibitions, and publishing books for a general audience. 

Perkmann et 
al, 2013 

a sub-output of “academic engagement” which is wider than commercial exploitation of a spesific 
technology. 
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Dickson and others claimed in 1998 (Gurău, Dana, & Lasch, 2012; Lundqvist & Williams Middleton, 2013) that academic 
entrepreneurs possess three different profiles: academic entrepreneur with entrepreneurial endeavors in addition to 
academic work; the entrepreneurial scientist who is full time involved in a business venture dedicating to scientific 
interests, scientific entrepreneurs who is involved in a firm both dedicated to business and scientific interests. Gurău et al. 
(2012) in their study, identified three main categories of academic entrepreneurship based on the level of involvement in 
managerial and scientific roles; academic manager/entrepreneur mainly responsible for founding/leading the venture and  
day to day management, academic project manager responsible for spesific scientific projects in existing firms and 
academic scientific advisor of one or more firms, namely as the most senior one relative to the previous roles, mainly 
responsible for scientific advice and mapping opportunities. All roles network with scientific and business community. 

Klofsten and Jones-Evans (2000) defined the academic entrepreneurship activities, in addition to teaching and research 
roles of faculty, as following: large scale science projects obtained through public grants or industry support; contracted 
research for external organizations, sales of consulting for scientific or technological expertise; patenting and licensing 
research results to industry; formation of new firms exploiting university research; teaching to non-university based 
individuals and organizations; commercial sales of products developed in the university; provision of testing and calibration 
facilities to non-university based individuals and organizations. This broad definition extends the role of academic 
entrepreneurship to a new level not limited to firm formation. Louis, Blumenthal, Gluck, and Stoto (1989) also defined 
academic entrepreneurship in a similar form: large-scale science obtained through funds, consulting for knowledge, 
soliciting funds from industry, patenting and firm formation. Philpott, Dooley, O'Reilly, and Lupton (2011) defined the forms 
of academic entrepreneurship as following adopting from Jones-Evans and Louis et al.: creation of a technology park, spin-
off formation, patenting and licensing, contract research, industry training courses, consulting, grantsmanship, publishing 
academic results, producing highly qualified graduates in contrast to Samsom and Gurdon (1993) limited definition of taking 
role in a venture start-up.  

The process model of academic entrepreneurship by Wood (2011) argues whether academic entrepreneurship is initiated 
by the efforts of a technology transfer office (TTO), concluding only if the faculty are actively interested in 
commercialization or they have to do so by the policies. Academic entrepreneurship can be traced back to formation of 
research laboratories to obtaining funding for future research in a resource limited environment. Louis et al. (1989) had 
referred to patenting as an interest in commercial applications of research however academic entrepreneurship is not 
necessarily quantifiable and it can occur at many levels (Rasmussen, Moen, & Gulbrandsen, 2006). Knockaert, Foo, Erikson, 
and Cools (2015) referred to academic entrepreneurship in a broader sense including the overall patenting and licensing 
activity and university industry collaboration. Perkmann et al. (2013) defined academic entrepreneurship as a sub-output of 
“academic engagement” which is wider than commercial exploitation of a spesific technology. One can claim that academic 
engagement is correlated with scientific productivity yet it is a question whether engagement is an antecedent of 
commercialization behaviour. 

We can define the “academic entrepreneur” as a faculty at a university who brings his or her innovation/invention/solution 
to market or society as a commercial or non-commercial opportunity. Academic entrepreneurship is one of the channels 
through which scientific knowledge reaches the market. The “Entrepreneurial scientist” discovers the frontiers of 
knowledge and transfer them into commercial gains, societal benefits as well as intangible benefits such as recognition and 
prestige. “Entrepreneurial scientist”

1
 (Etzkowitz, 2013) can be attached to the notion of academic entrepreneurship as the 

potential entrepreneur may engage in wealth creation and prestige seeking behavior while transferring the polyvalent
2
 

knowledge and science into practical and financial business (Etzkowitz, 2013; Etzkowitz & Viale, 2010). 

In broader sense, as Abreu and Grinevich (2013) suggested, academic entrepreneurship should be extended to the overall 
set of activities beyond licensing, patents and spinoffs. However spinouts are more common in life sciences due to the 
nature of product development with the long time horizon of market entry. In social sciences consultancy and contract 
research are more common. They have conceptually framed academic entrepreneurial activities as; formal commercial 
activities including licensing and spinoffs, informal commercial activities beyond patent including consultancy, contract 
research, joint research projects; non-commercial activities providing informal advice, giving public lectures, organizing 
exhibitions, and publishing books for general audience.  

Academic entrepreneurial styles can be adopted according to different degrees of involvement developed by Etzkowitz 
(2013):  

 Direct interest in the formation of a spin-off firm and leading role. 

                                                           
1 “Seeking tangible rewards as well as prestige – weaving knowledge, money and power into a single framework – entrepreneurial 
scientists are creating a new and potent element in the ethos of science.” (Etzkowitz, 2013) 
2 Etzkowitz and Viale (2010) explains polyvalent nature of knowledge being both theoritical and practical, both publishable and patentable 
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 Interest in commercialization of discoveries and supporting role as a member of scientific advisory board. 

 Indirect interest in economic implications of research and handing over the role to technology transfer offices. 

 No interest in firm formation but supporting firm formation for advancement in research. 

2.2 Academic Entrepreneurial Intentions  

With regards to the Theory of Planned Behavior by Ajzen (1991) and Armitage and Conner (2001), the best predictive 
determinant of entrepreneurial activity is the “entrepreneurial intention”. Within the scope of academic entrepreneurship, 
academic entrepreneurial intention can be defined as the intention for getting involved in entrepreneurial activities 
including formal commercial activities, informal commercial activities, and on-commercial activities adressed by Abreu and 
Grinevich (2013) (see Figure 1).  

Figure 1: Academic Entrepreneurship Activities, Adopted from Abreu, M., & Grinevich, V. (2013). The nature of 
academic entrepreneurship in the UK: Widening the focus on entrepreneurial activities.  

 

Research Policy, 42(2), 408-422. doi: 10.1016/j.respol.2012.10.005 

The available measurement constructs for entrepreneurial intentions include Entrepreneurial Decision Scale (Chen, Greene, 
& Crick, 1998),  Entrepreneurial Intentions Scale (Krueger, Reilly, & Carsrud, 2000), Individual Entrepreneurial Intent Scale 
(Thompson, 2009), and Entrepreneurship Intentions Questionnaire (Liñán & Chen, 2009). Although those constructs are 
sufficient for analyzing adults’ and students’ intentions for entrepreneurship, the notion of academic entrepreneurial 
intentions require a narrow focus on specific activities such as intellectual property creation within the context of 
universities. Academic entrepreneurial intentions have been analyzed by Prodan and Drnovsek (2010) previously. However, 
the construct did not again provide the necessary narrow focus to target faculty. The most promising novel contribution 
was provided by the study of Huyghe and Knockaert (2014) (see Table 2). 

Table 2:  Academic Entrepreneurial Intentions 

Huyghe 
and 
Knockaert 
(2014) 

How likely is it that, in the foreseeable future,  

You will engage in the founding of a university spin-off?,  

You will engage in the establishment of a company based upon an idea and/or technology developed at the 
university?, and  

You will participate in the founding of a firm to commercialize your research? 

You will apply for a patent resulting from your 

research at the university?,  
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You will license some of your technological developments to the industry?, and  

You will become the owner of intellectual property rights (patent, copyright, trademark,…)? 

 You will engage in collaborative research with industry? and  

You will engage in contract research or consulting activities with industry? 

 

Aiming to offer a comprehensive measurement construct for academic entrepreneurial intentions within Turkish setting, 
adopted version of Huyghe and Knockaert was used and additionally, the soft side of the academic entrepreneurial 
activities such as publishing, placement of students in the industry, attendance to scientific meetings, and training in the 
industry was included as adressed by De Silva (2012).  

3. DATA AND METHODOLOGY 

As a second generation multi-variate analysis technique, Structural Equation Modelling method was adopted for the 
purpose of this study which relies on theory based testing of a measurement model including multiple variables (Hair, Black, 
Babin, & Anderson, 2010). Exploratory factor analysis results have also been provided in order to assess construct and 
factor reliability.Based on currently available literature, and previous research, it was decided to develop a new construct 
for the purpose of the specific research study based on the scale development principles and steps suggested by Karakoç 
and Dönmez (2014) (Figure 2).   

Figure 2: Principles of Scale Development 

 

Entrepreneurial intent constructs in entrepreneurship studies focus on self-efficacy, entrepreneurial and proactiveness 
abilities of general adults however a more specific construct needs to be designed for targeting academics of whom 
entrepreneurial activity is more different than entrepreneurial trajections of adult careers. In order to be responsive to the 
objectives of this specific research, a more comprehensive sets of items were generated based on several constructs and 
theory used in previous studies. Initial item generation has been completed based on those constructs and theoretical 
foundations. 

Questionnaires in the form of measurement instruments have been developed following the effective questionnaire 
development procedures adressed by Peterson (2000).Secondly, expert feedback has been retrieved from following 
respondents and relevant adjustments have been made on items accordingly: 

-PhD Candidate with MBA in Knowledge and Innovation Management 

-Professor of Entrepreneurship 

-Professor of Entrepreneurial Finance 

-Top Executive at Technology Transfer function 

1 
• Conduct Literature Review 

2 
• Identify Measurement Scale 

3 
• Design Questionnaire 

4 
• Expert Feedback 

5 
• Respondent Feedback and Pilot Test  
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Following expert feedback, respondent reviews have been conducted by actual respondents for item evaluation in terms of 
objectivity, ethical considerations, relevance and cognitive penetrability. The questionnaire scale was designed on likert 
type scale

3
 in order to measure probability of action towards the topic of interest with graded responses on each 

statement. 

Based on suggested adjustments, final versions of the constructs have been used in web survey tool. Web-based survey 
method has been adopted as the respondent profile is qualified in terms of education and familiarity with technology. 
Furthermore, internet based surveys provide decreased costs, and faster response rates (Reynolds, 2006). 

4. FINDINGS AND DISCUSSIONS 

4.1 Exploratory Factor Analysis 

Based on the analysis with the field data, final results for KMO and Barlett’ s test showed that the construct is appropriate 
for conducting exploratory factor analysis. The analysis resulted in three dimensions explaining 64.20% of total variance 
with cronbach alpha reliability of ,910 for all items (Table 3). Principle components analysis has been conducted and factor 
based reliability analysis are shown below (Table 4). 

Table 3: KMO and Bartlett’ s Test 

KMO Barlett’ s Sig. Dimensions Variance Explained Cronbach’ s Alpha 

,893 2262,880 ,000 
 Soft Entrepreneurial 

Intentions 

 Hard Entrepreneurial 
Intentions 

64,20% ,910 

Table 4: Factor Loadings from Principal Component Factor Analysis with Varimax Rotation for a Two-Factor Solution for 
Academic Entrepreneurial Intentions Questionnaire (n=404) 

 Soft Entrepreneurial Intentions 
α=0,882 

Hard Entrepreneurial Intentions 
 α=0,875 

109 0,789  

111 0,785  

108 0,760  

113 0,745  

110 0,726  

112 0,688  

103  0,861 

104  0,847 

102  0,806 

106  0,622 

105  0,621 

107  0,511 

                                                           
3 A Likert scale is a summated rating scale used for measuring attitudes. The method was developed by Rensis Likert in 1932. 

Items 

Factors 
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Note. Loadings <0.40 are omitted. 

4.2 Face and Content Validity 

As one of the sources of validity evidence (Cook & Beckman, 2006), face and content validity is related to the construct’ s 
ability to measure the intended topic. Starting from item generation, every step must be taken carefully in order to prove 
the construct’ s face and content validity. As in similar studies (Axler, 2015; Kilian, Schubert, & Bjørn-Andersen, 2015), in-
depth review of literature, pre-tests with experts and respondents, and relevant modifications ensured face and content 
validity of the constructs. 

4.3 Goodness of Fit 

Hair et al. (2010) framed the rules of thumb for structural equation modelling starting with measurement model 
specifications. In order to test structural model hypotheses, goodness of fit indices of measurement model constructs 
should meet criteria values. As Hair et al. (2010) suggested fundamental measures of goodness of fit indices may represent 
chi-Square, degree of freedom, statistical significance of chi square, RMSEA as one type of absolute indices; Normed Fit 
Index (NFI), Tucker Lewis Index (TFI), Comparitive Fit Index (CFI), or Relative non-centrality index (RNI) as one type of 
incremenal fit indices, and Adjusted Goodness of fit index (AGFI) or Parsimony Normed Fit İndex (PNFI) as part of parsimony 
fit indices. They claimed that reporting chi square, degrees of freedom, RMSEA, CFI or TLI, provide sufficient evidence to 
prove a model’ s acceptability. Var 112 loaded below 0,50 threshold value and was eliminated. Variables 103 and 102 were 
eliminated due to cognitive bias potential with extreme covariation between error terms. Final model showed goodness of 
fit with no more than three modifications (Table 5). 

Table 5: Goodness of Fit Indices for Academic Entrepreneurial Intentions Construct 

Models χ² df χ²/ df RMSEA CFI sig 

Basic Model 535,381 53 10,102 ,150 ,839 ,000 

Model 1 (var 112 
eliminated) 

487,641 43 11,340 ,160 ,845 ,000 

Model 2 (var 103 
eliminated) 

195,329 34 5,745 ,109 ,933 ,000 

Model 3 (Var 102 
eliminated) 

89,841 26 3,455 ,078 ,971 ,000 

4.4 Convergent Validity  

As a means of testing construct validity, additional to confirmatory factor analysis with goodness of fit (GOF) indices, factor 
loadings, composite reliability

4
 (CR) and average variance extracted

5
 (AVE) are reported  for convergent validity (Fornell & 

Larcker, 1981). Results for analyses were reported below.  

Table 6: Factor Loadings, AVE and CR 

Construct Items Factor Loading (>0.50) AVE 
(>0.45) 

CR 
(>0.70) 

Soft Entrepreneurial Intentions var110 0,663 0,62 0.890 

var113 0,733 

var108 0,879 

var111 0,759 

var109 0,884 

Hard Entrepreneurial Intentions var107 0,732 0,62 0.865 

var105 0,849 

var106 0,929 

var104 0,604 

4.5 Discriminant Validity 

Fornell and Larcker (1981) reported that discriminate validity exists when the level of square root of AVE is greater than the 
intercorrelations between constructs. Hair et al. (2010) suggested that intercorrelations between the constructs below 0.90 

                                                           
4 The automated formula on the link was used for composite reliability calculations using factor loadings of the AMOS output: 
http://www.thestatisticalmind.com/calculators/comprel/comprel.htm  
5 AVE was calculated based on the Formula; total of square factor loadings divided by number of items of the latent variable. 

http://www.thestatisticalmind.com/calculators/comprel/comprel.htm
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value indicate no multicollinearity. In absence of sufficient discriminant validity and in the presence of multi-collinearity 
issues, some scholars suggested (Cohen, Cohen, West, & Aiken, 2013; Farrell, 2010) that excluding collinear variables from 
the model is a solution for enhancing model’ s validity. Results are reported below for the constructs.  

Table 7: Discriminant Validity 

 Soft Entrepreneurial 
Intentions 

Hard Entrepreneurial 
Intentions 

Soft Entrepreneurial Intentions √AVE 0,78  

Hard Entrepreneurial Intentions 0,708 √AVE 0,78 

Note. *Diagonal elements report the square root AVE and other matrix entries report the correlation estimation between them. 

5. CONCLUSION 

Within the scope of this study, the constructs of academic entrepreneurship intentions were created and applied 
comprehensively in sciences and engineering disciplines in Turkey for the first time. The results have shown that academic 
entrepreneurial intentions can be analyzed on soft and hard levels. Soft academic entrepreneurial intentions include a wide 
range of activities such as publishing and research collaboration with industry. Hard academic entrepreneurial intentions 
are based on spin-off formation or co-foundation. The construct can be used for analyzing science and engineering faculty’ s 
entrepreneurial intentions at entrepreneurial university settings for further research. 
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