
 

Technological entrepreneurship : technology transfer from
academia to new firms
Citation for published version (APA):
Prodan, I. (2007). Technological entrepreneurship : technology transfer from academia to new firms. [Phd Thesis
3 (Research TU/e / Graduation NOT TU/e), University of Ljubljana]. Universitiy of Ljubljana, Faculty of
Economics.

Document status and date:
Published: 01/01/2007

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 23. May. 2023

https://research.tue.nl/en/publications/84dbaee1-97b5-4f9d-8a4a-60a62a584c91


UNIVERSITY OF LJUBLJANA 

FACULTY OF ECONOMICS 

 

 

 

 

 

 

IGOR PRODAN 

 

 

TECHNOLOGICAL ENTREPRENEURSHIP: TECHNOLOGY 

TRANSFER FROM ACADEMIA TO NEW FIRMS 

 

 

 

DOCTORAL DISSERTATION 

 

 

 

 

 

 

LJUBLJANA, 2007 





 

i 

TABLE OF CONTENTS 

1. INTRODUCTION............................................................................................................... 1 

1.1. Statement of the problem and purpose of this study ............................................ 2 

1.2. Scientific contributions of this study.................................................................... 4 

1.3. Goals of this study ................................................................................................ 5 

1.4. Research questions ............................................................................................... 6 

1.5. Structure of the study............................................................................................ 7 

2. THEORETICAL MODEL OF TECHNOLOGICAL ENTREPRENEURSHIP............................... 9 

2.1. Introduction .......................................................................................................... 9 

2.2. Definition of new technology-based firm........................................................... 10 

2.3. Definition of technological entrepreneurship..................................................... 11 

2.4. Importance of technological entrepreneurship ................................................... 12 

2.5. Stakeholders of technological entrepreneurship................................................. 14 

2.5.1. The technological entrepreneur............................................................... 16 

2.5.2. Universities ............................................................................................. 17 

2.5.2.1. Clusters ..................................................................................... 19 

2.5.2.2. Technological parks.................................................................. 20 

2.5.3. Corporations ............................................................................................ 21 

2.5.4. Financial capital ...................................................................................... 22 

2.5.5. Market/Customers ................................................................................... 24 

2.5.5.1. Marketing of high-tech products............................................... 25 

2.5.5.2. Internationalization of new technology-based firms................. 27 

2.5.6. The government ...................................................................................... 27 

2.5.7. Consultants .............................................................................................. 28 

2.6. Conclusions ........................................................................................................ 29 

3. TECHNOLOGY TRANSFER FROM ACADEMIA TO NEW FIRMS ....................................... 31 

3.1. Definitions .......................................................................................................... 31 

3.1.1. Technology.............................................................................................. 31 

3.1.2. Technology transfer ................................................................................ 32 

3.1.3. Spin-off ................................................................................................... 35 



 

ii 

3.2. Models of technology transfer process............................................................... 38 

3.3. Technology transfer mechanisms....................................................................... 43 

3.4. Technology transfer from academia to spin-offs ............................................... 45 

3.4.1. Academic Spin-offs ................................................................................ 47 

3.4.2. Importance of academic spin-offs........................................................... 49 

3.5. Conclusions ........................................................................................................ 51 

4. FRAMEWORK FOR STUDYING TECHNOLOGY TRANSFER FROM ACADEMIA TO 

NEW FIRMS.................................................................................................................... 53 

4.1. Dependent variables ........................................................................................... 56 

4.1.1. Academic’s intention to become an entrepreneur................................... 56 

4.1.2. Academic’s entrepreneurial engagement................................................ 61 

4.2. Independent variables......................................................................................... 63 

4.2.1. Entrepreneurial self-efficacy................................................................... 63 

4.2.2. Motivational factors ................................................................................ 66 

4.2.3. Personal networks ................................................................................... 69 

4.2.4. Type of research...................................................................................... 71 

4.2.5. Number of years spent at the academic institution ................................. 72 

4.2.6. Patents ..................................................................................................... 73 

4.2.7. Cooperation with the industry................................................................. 74 

4.2.8. Scientific publications............................................................................. 77 

4.2.9. Perceived role models ............................................................................. 78 

4.2.10. Perceived support from the academic institution.................................... 80 

4.3. Control variables ................................................................................................ 81 

5. RESEARCH HYPOTHESES.............................................................................................. 82 

5.1. The leading thesis............................................................................................... 82 

5.2. Hypotheses concerning those independent variables that influence 

academic-entrepreneurial behavior also through different mediators................ 83 

5.2.1. Cooperation with the industry and type of research ............................... 83 

5.2.2. Cooperation with the industry and patents.............................................. 84 

5.2.3. Personal networks and entrepreneurial self-efficacy .............................. 84 

5.2.4. Perceived role models and entrepreneurial self-efficacy ........................ 84 



 

iii 

5.3. Hypotheses concerning those independent variables that have a direct 

influence on academic-entrepreneurial behavior................................................ 85 

5.3.1. Entrepreneurial self-efficacy and academic-entrepreneurial behavior.... 85 

5.3.2. Motivational factors and academic-entrepreneurial behavior................. 86 

5.3.3. Personal networks and academic-entrepreneurial behavior .................... 88 

5.3.4. Type of research and academic-entrepreneurial behavior....................... 88 

5.3.5. Number of years spent at the academic institution and academic-

entrepreneurial behavior.......................................................................... 89 

5.3.6. Patents and academic-entrepreneurial behavior...................................... 90 

5.3.7. Cooperation with the industry and academic-entrepreneurial 

behavior................................................................................................... 90 

5.3.8. Scientific publications and academic-entrepreneurial behavior.............. 91 

5.3.9. Perceived role models and academic-entrepreneurial behavior.............. 92 

5.3.10. Perceived support from the academic institution and academic-

entrepreneurial behavior.......................................................................... 92 

5.4. Summary of the research hypotheses ................................................................. 93 

6. METHODOLOGY............................................................................................................ 96 

6.1. Sampling and data collection process................................................................. 96 

6.1.1. Sampling ................................................................................................. 96 

6.1.1.1. University of Ljubljana ............................................................. 97 

6.1.1.2. Eindhoven University of Technology ........................................ 98 

6.1.1.3. University of Cambridge........................................................... 99 

6.1.1.4. The sample for the survey ......................................................... 99 

6.1.2. Questionnaire development, pre-testing, translation and back 

translation, and data collection.............................................................. 102 

6.1.2.1. Questionnaire development..................................................... 103 

6.1.2.2. Pre-testing............................................................................... 104 

6.1.2.3. Translation and back translation............................................ 106 

6.1.2.4. Data collection........................................................................ 106 

6.2. Measures........................................................................................................... 108 

6.2.1. Dependent variables .............................................................................. 108 

6.2.1.1. Academic’s intention to become an entrepreneur (AIBE) ...... 108 

6.2.1.2. Academic’s entrepreneurial engagement (AEE)..................... 109 



 

iv 

6.2.2. Independent variables ........................................................................... 110 

6.2.2.1. Entrepreneurial self-efficacy (ESE)........................................ 111 

6.2.2.2. Motivational factors (MF) ...................................................... 111 

6.2.2.3. Personal networks (PN).......................................................... 112 

6.2.2.4. Type of research (TR) ............................................................. 112 

6.2.2.5. Number of years spent at the academic institution (NYSAI) .. 113 

6.2.2.6. Patents (P) .............................................................................. 113 

6.2.2.7. Cooperation with the industry (CWI) ..................................... 113 

6.2.2.8. Scientific publications (SP)..................................................... 113 

6.2.2.9. Perceived role models (PRM)................................................. 114 

6.2.2.10. Perceived support from the academic institution (PSAI) ....... 114 

6.2.3. Control variable: academic institution (AI) .......................................... 114 

6.3. Data analyses.................................................................................................... 115 

7. RESULTS ..................................................................................................................... 119 

7.1. Response rate, non-response bias, missing data, paper-versus-internet-

version bias, and sample characteristics........................................................... 119 

7.1.1. Response rate ........................................................................................ 119 

7.1.2. Non-response bias................................................................................. 122 

7.1.3. Missing data .......................................................................................... 123 

7.1.4. Paper versus internet version ................................................................ 125 

7.1.5. Sample characteristics........................................................................... 126 

7.2. Empirical evaluation of the measurement scales ............................................. 129 

7.2.1. Exploratory and confirmatory factor analysis....................................... 129 

7.2.1.1. Academic’s intention to become an entrepreneur .................. 129 

7.2.1.2. Entrepreneurial self-efficacy .................................................. 131 

7.2.2. Reliability.............................................................................................. 136 

7.3. Testing the model of technology transfer from academia to new firms from 

the academic’s point of view (Model 1)........................................................... 138 

7.3.1. Testing Model 1 using the Total sample (academic institution as a 

control variable) .................................................................................... 138 

7.3.2. Testing Model 1 using multi-sample analysis for the three sub-

samples (Slovenian, Dutch, and British)............................................... 146 



 

v 

7.4. Testing the model of technology transfer from academia to new firms from 

the academic-entrepreneur’s point of view (Model 2) ..................................... 156 

8. CONCLUSIONS............................................................................................................. 165 

9. IMPLICATIONS, LIMITATIONS AND FUTURE RESEARCH OPPORTUNITIES.................. 174 

9.1. Implications for theory of this doctoral dissertation......................................... 174 

9.2. Methodological contributions........................................................................... 176 

9.3. Implications for future practice ........................................................................ 179 

9.4. Implications for future technology transfer to Zasavje region ......................... 181 

9.5. Limitations and future research opportunities .................................................. 183 

10. LITERATURE ............................................................................................................... 186 

11. SOURCES ..................................................................................................................... 218 

12. APPENDICES................................................................................................................ 220 

 

 

 



 

vi 

LIST OF FIGURES 
 

Figure 1: Structure of the doctoral dissertation.............................................................. 8 

Figure 2: The overall conceptual model of technological entrepreneurship................ 15 

Figure 3: Part of the overall conceptual model of technological entrepreneurship 

that will be the focus of the empirical test.................................................... 30 

Figure 4: Technology transfer process......................................................................... 39 

Figure 5: A process of technology transfer from a university to a firm or 

entrepreneur. ................................................................................................. 40 

Figure 6: Organizational and managerial issues in the university-industry 

technology transfer process .......................................................................... 41 

Figure 7: A process model of university technology transfer. ..................................... 42 

Figure 8: The global process of valorization by spin-off............................................. 45 

Figure 9: Framework for studying technology transfer from academia to new 

firms from the academic/academic-entrepreneur’s point of view ................ 55 

Figure 10: Bird’s contexts of intentionality ................................................................... 58 

Figure 11: Valid response rates after each contact (divided between responses by 

postal mail and through the internet) for the three different universities ... 121 

Figure 12: Results of the second-order confirmatory factor analysis for the Total 

sample of academics without their own company...................................... 135 

Figure 13: Results of the second-order confirmatory factor analysis for the Total 

sample of academic-entrepreneurs ............................................................. 136 

Figure 14: The model of technology transfer from academia to new firms from the 

academic’s point of view (standardized solution) ...................................... 139 

Figure 15: The model of technology transfer from academia to new firms from the 

academic-entrepreneur’s point of view (standardized solution)................. 159 

 



 

vii 

LIST OF TABLES 
 

Table 1: Comparative performance of new technology-based firms and top 500 

companies from Europe and USA ................................................................ 13 

Table 2: Commercial outcomes of research by life science faculty members 

according to type of outcome in % ............................................................... 75 

Table 3: Summary of the research hypotheses for a model with dependent 

variable academic’s intention to become an entrepreneur (hypotheses 

with suffix “a”) ............................................................................................. 94 

Table 4: Summary of the research hypotheses for a model with dependent 

variable academic’s entrepreneurial engagement (hypotheses with 

suffix “b”) ..................................................................................................... 95 

Table 5: Comparison of University of Ljubljana, Eindhoven University of 

Technology, and University of Cambridge................................................... 97 

Table 6: The sample for the survey........................................................................... 102 

Table 7: Response rates from academics from different departments (faculties)..... 120 

Table 8: Number of questionnaires received until first and after the second 

follow-up..................................................................................................... 122 

Table 9: Number of cases (questionnaires) with missing data and missing range 

for individual cases ..................................................................................... 124 

Table 10: Number of questionnaires received by postal mail and through the 

internet ........................................................................................................ 125 

Table 11: Respondents’ personal characteristics ........................................................ 127 

Table 12: Percentage of academic-entrepreneurs versus other academics ................. 128 

Table 13: Factor loadings for exploratory factor analysis for academic’s intention 

to become an entrepreneur construct (for all samples) ............................... 130 

Table 14: Summary of confirmatory factor analysis fit statistics ............................... 130 

Table 15: The entrepreneurial self-efficacy (ESE) dimension’s item factor 

loadings (Total sample of academics without their own company) ........... 132 

Table 16: The entrepreneurial self-efficacy (ESE) dimension’s item factor 

loadings (Total sample of academic-entrepreneurs) ................................... 133 

Table 17: Summary of confirmatory factor analysis fit statistics ............................... 134 

Table 18: Cronbach’s alpha of all measures for all samples....................................... 137 



 

viii 

Table 19: Structural equations for the model of technology transfer from 

academia to new firms from the academic’s point of view (standardized 

coefficients; Total sample of academics without their own company) ...... 140 

Table 20: Predictor of type of research for the Slovenian, Dutch, and British sub-

samples (unstandardized and standardized coefficients)............................ 147 

Table 21: Predictor of patents for the Slovenian, Dutch, and British sub-samples 

(unstandardized and standardized coefficients).......................................... 147 

Table 22: Predictors of entrepreneurial self-efficacy for the Slovenian, Dutch, and 

British sub-samples (unstandardized and standardized coefficients) ......... 148 

Table 23: Predictors of academic’s entrepreneurial intention for the Slovenian, 

Dutch, and British sub-samples (unstandardized and standardized 

coefficients) ................................................................................................ 149 

Table 24: Partial model of technology transfer from academia to new firms: direct 

effect of motivational factors on academic’s entrepreneurial 

engagement (standardized coefficients) ..................................................... 157 

Table 25: Structural equations for the model of technology transfer from 

academia to new firms from the academic-entrepreneur’s point of view 

(standardized coefficients).......................................................................... 160 

Table 26: Summary of hypotheses-related findings: hypotheses with dependent 

variable academic’s intention to become an entrepreneur (AIBE); 

hypotheses with suffix “a.”......................................................................... 171 

Table 27: Summary of hypotheses-related findings: hypotheses with dependent 

variable academic’s entrepreneurial engagement (AEE); hypotheses 

with suffix “b.” ........................................................................................... 172 

 

 



 

ix 

LIST OF ABBREVIATIONS 
 

95CI ...................... 95% Confidence interval 

AEE ...................... Academic’s entrepreneurial engagement 

AI .......................... Academic institution 

AIBE..................... Academic’s intention to become an entrepreneur 

ANOVA................ Analysis of variance 

AUTM .................. Association of university technology managers 

CEO ...................... Chief executive officer 

CFI ........................ Comparative fit index 

CLUSTER ............ Consortium linking universities of science and technology for 

education and research 

CRADA ................ Corporate research and development agreements 

CWI ...................... Cooperation with the industry 

DF ......................... Degrees of freedom 

ERLS .................... Elliptical reweighted least square 

ESE ....................... Entrepreneurial self-efficacy 

ESE-INO............... Entrepreneurial self-efficacy – Innovation 

ESE-MAN ............ Entrepreneurial self-efficacy – Management 

ESE-MAR............. Entrepreneurial self-efficacy – Marketing 

ESE-TOTAL......... Total entrepreneurial self-efficacy (second order factor) 

EU......................... European Union 

FTE ....................... Full time equivalent 

GEM ..................... Global entrepreneurship monitor 

GFI........................ Goodness of fit index 

GLOBALSTART . New concepts to stimulate global start-ups through a university spin-off 

programme), 

INDICOM............. Direct indicators for commercialization of research and technology 

IP........................... Intellectual property 

IPL ........................ Intellectual property licenses 

IPO........................ Initial public offering 

KMO..................... Kaiser-Meyer-Olkin 

MBA ..................... Master of business administration 



 

x 

MF01-MF10......... Motivational factors (MF01: dissatisfaction with the academic 

environment; MF02: a desire for independence; MF03: a desire for safe 

and permanent employment; MF04: a desire for taking on and meeting 

broader responsibilities; MF05: a desire for wealth; MF06: a desire to 

bring technology into practice; MF07: a desire to disseminate findings 

through the scientific literature; MF08: a desire to do something others 

could not; MF09: a desire to pursue technological perfection; MF10: a 

desire to secure additional research funding) 

MIT....................... Massachusetts Institute of Technology 

ML........................ Maximum likelihood 

NFI ....................... Normed fit index 

NNFI..................... Non-normed fit index 

NTBF.................... New technology based firm 

NYSAI.................. Number of years spent at the academic institution 

OECD................... Organisation for economic co-operation and development 

P............................ Patents 

PAXIS .................. The pilot action of excellence on innovative start-ups  

PDEng .................. Professional doctorate in engineering 

PDF....................... Portable document format 

PhD....................... Doctor of philosophy 

PN......................... Personal networks 

PRIME.................. Policies for research and innovation in the move towards the European 

research area 

PRM ..................... Perceived role models 

PROTON.............. Pan-European network of technology transfer offices and companies 

affiliated to universities and other public research organizations 

PSAI ..................... Perceived support from the academic institution 

R&D ..................... Research and development 

RMSEA ................ Root mean square error of approximation 

SEM...................... Structural equation modeling 

SME...................... Small and medium enterprises 

SP ......................... Scientific publications 

SPSS..................... Statistical package for social science 

SRMR................... Standardized root mean square residual 



 

xi 

T............................ Target coefficient 

TR ......................... Type of research 

TTO ...................... Technology transfer office 

TU/e ...................... Eindhoven University of Technology 

UITT ..................... University/Industry technology transfer 

UK ........................ United Kingdom 

USA ...................... United States of America 

UTTO ................... University technology transfer office 

WFO ..................... Work for others 

ZEW ..................... Zentrum für Europäische Wirtschaftsforschung (Centre for European 

economic research) 

 





 

1 

1. INTRODUCTION 

What do Cosylab, a Slovenian information technology company, SupraPolix, a Dutch 

chemical company, Light Blue Optics, a British supplier of miniature 

laser projection devices, and world-renowned companies such as American 

Superconductor Corporation have in common? All of these firms were founded by 

academics to exploit their technological inventions produced in academic institutions. 

Topics such as technological entrepreneurship, technology transfer from academia, and 

academic spin-offs, have lately been gaining more and more attention in research, as well 

as in public policy community. 

 

Academic spin-offs are an important means of technology transfer from academic 

organizations, an important facilitation of economic activity (Roberts and Malone 1996; Di 

Gregorio and Shane 2003; Nicolaou and Birley 2003a), a mechanism for creating jobs and 

new wealth (Steffensen, et al. 2000; Perez Perez and Sanchez 2003; Walter, et al. 2006), a 

key dimension in industry science links (Debackere and Veugelers 2005), an important 

means of regions’ economic development (Mian 1997; Nicolaou and Birley 2003a), and an 

important mechanism for introducing new commercial products to the marketplace 

(Pressman and AUTM Survey Statistics and Metrics Committee 2002). For example, 

Carayannis, et al. (1998) quote a Bank of Boston survey (BankBoston 1997) that observed 

that the Massachusetts Institute of Technology (MIT) had spun off approximately 4,000 

companies, employing 1.1 million people and generating annual worldwide sales of US$ 

232 billion. Furthermore, Mustar (1997) reported that 200 academic spin-offs from France 

that he has studied created 3,500 jobs.  

 

Politicians in the European Union also recognized the importance of technology transfer 

from academia and the establishment of spin-offs. Therefore, European Union funds 

projects, such as PROTON (Pan-European network of technology transfer offices and 

companies affiliated with universities and other public research organizations), PAXIS 

(The pilot action of excellence on innovative start-ups), GLOBALSTART (New concepts 

to stimulate global start-ups through a university spin-off program), PRIME (Policies for 

research and innovation in the move towards the European research area), and INDICOM 

(Direct indicators for commercialization of research and technology) that are examining 
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issues concerning technology transfer from academia and the establishment of academic 

spin-offs (Lockett, et al. 2005). Policymakers in many developed countries have also 

responded to the importance of academic spin-offs by erecting infrastructures intended to 

facilitate the commercialization of scientific research output (Goldfarb and Henrekson 

2003). For example, to stimulate the commercialization of university-based research and 

promote spin-offs, the UK government established the £50 million University Challenge 

Seed Fund, which provides venture capital funding for university-based spin-offs and, 

based on a project called Science Enterprise Challenge, created 12 government-sponsored 

science enterprise centers at several UK universities that provide educational, training, and 

financial services to would-be academic and graduate entrepreneurs (Wright, et al. 2004; 

Lockett, et al. 2005).  

 

1.1. Statement of the problem and purpose of this study 

Although it is evident that spin-offs are an important means of technology transfer from 

academic institutions, and that policymakers at different levels (academic institution, 

region, country, and European Union) support spin-offs, this research field is not well 

investigated empirically. Therefore many practitioners rely on their personal experiences 

with technology transfer and on different success stories, which cannot always be 

replicated. Additionally, despite the recent increase in university-based technology transfer 

research, only a small number of studies have focused attention exclusively on spin-offs 

(Nicolaou and Birley 2003b:1702). This research gap is surprising, given the fact that spin-

offs can provide significantly higher revenues to universities than licensing (Bray and Lee 

2000). The existing literature about spin-offs has also been mainly atheoretical and non-

cumulative in that most writers have developed conceptual models that are not empirically 

tested or make conclusions based on case studies (Nicolaou and Birley 2003b). The 

literature review thus indicates a serious lack of large-sample empirical studies designed to 

investigate the academic spin-off phenomenon. A few exceptions are large-sample 

empirical studies, which focused on different macro-level factors that influence the process 

of creating a new company to exploit an academic invention (e.g. Chiesa and Piccaluga 

2000; Franklin, et al. 2001; Shane 2001b; O'Shea, et al. 2005; Powers and McDougall 

2005). 
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To fill this literature gap, this research will specifically focus (1) on technology transfer 

from academia to new firms, and not on all technology transfer mechanisms, and (2) on 

micro-level or, in other words, individual-level factors that influence the process of 

creating a new company to exploit an academic invention, and not on macro-level factors 

that influence the process of creating a new company to exploit an academic invention. 

Given the dissertation research budget limitations, it is not possible to study both micro- 

and macro-level factors in a large-sample empirical study, because that kind of research 

should include at least 501 different academic institutions with at least 1002 responses, 

which means that the sample size should include at least 5,000 respondents. 

 

To fill the literature gap and to help practitioners and policymakers promote technology 

transfer from academia to new firms, factors affecting the establishment of a new firm 

based on academic research (both the key facilitators as well as the key barriers) have to be 

identified. Research in this field, together with other research on technology transfer from 

academia, can form the grounds for stimulating technology transfer from academia to 

industry. In this manner, knowledge gained in academia can be better exploited for 

commercial purposes. 

 

The purposes of this study are thus (1) to position technology transfer from academia in a 

wider research area of technological entrepreneurship, (2) to develop a model of 

technology transfer from academic institutions to new firms from the academic/academic-

entrepreneur’s point of view, (3) to test this model using a large sample and thus determine 

which factors, from the individual point of view, affect the establishment of a new firm 

based on academic research, and (4) to establish if there are differences among academic 

institutions in the importance of individual-level factors related to the establishment of a 

new firm based on academic research. For the purpose of this doctoral dissertation, these 

                                                 
1 Based on the presumption that five different independent variables are used to capture the macro-level 
factors, a minimum of 50 different academic institutions should be included to ensure that there are at least 
10 observations for each estimated parameter. As explained by Hair, et al. (1998:604), there is a minimum of 
five observations for each estimated parameter, although it is most appropriate to have 10 observations for 
each estimated parameter. 
2 Based on presumption that 10 different independent variables are used to capture the micro-level factors, a 
minimum of 100 different academics at each academic institution should be included to ensure that there are 
at least 10 observations for each estimated parameter. 
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differences will be studied on the case of the University of Ljubljana, Eindhoven 

University of Technology, and the University of Cambridge. 

 

1.2. Scientific contributions of this study 

There are several scientific contributions of this doctoral dissertation.  

 

Firstly, the conceptual model of technological entrepreneurship will be developed. The 

model of technological entrepreneurship, which identifies the key major stakeholders of 

technological entrepreneurship (technological entrepreneur, universities, corporations, 

financial capital, market/customers, government, and consultants), will help scholars to 

form a foundation for their future research related to technological entrepreneurship. The 

model will also be developed to present the complexity of the issues relating to 

technological entrepreneurship and to position technology transfer from academia to new 

firms in a wider research area of technological entrepreneurship. 

 

Secondly, the model of technology transfer from academic institutions to new firms from 

the academic/academic-entrepreneur’s point of view will be developed. This model will be 

based on an in-depth literature review on entrepreneurship, small business management, 

psychology of entrepreneurs, technology transfer, academic entrepreneurship, and 

university-industry links. The model of technology transfer from academic institutions to 

new firms from the academic/academic-entrepreneur’s point of view will identify the key 

facilitators as well as the key barriers to technology transfer from academia to new firms, 

and will guide the empirical research. 

 

Thirdly, this will be the first empirical study to simultaneously test (using structural 

equation modeling) the influence of a wide range of variables (entrepreneurial self-

efficacy, 10 different motivational factors, personal networks, type of research, number of 

years spent at the academic institution, patents, cooperation with the industry, scientific 

papers, perceived role models, and perceived support from the academic institution) on an 

academic’s intention to become an entrepreneur. Although other researchers have focused 

on a smaller number of these individual variables, to my knowledge, no empirical study to 

date has been as comprehensive and conducted in a cross-national context (in this case, at 
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the University of Ljubljana, Eindhoven University of Technology, and the University of 

Cambridge).  

 

Fourthly, this study might be the first to introduce a construct entitled “academic-

entrepreneurial engagement,” which measures the involvement of an academic in his or her 

spin-off company. To my knowledge, there has, so far, been no scale variable to measure 

an academic’s entrepreneurial engagement. To date, most scholars have tried to identify 

differences between entrepreneurs (academic or other entrepreneurs) and non-

entrepreneurs (academics) for which they used a dichotomous variable, which coded 

entrepreneurs as 1 and non-entrepreneurs as 0, or compared the two groups (e.g. Kassicieh, 

et al. 1996; Kassicieh, et al. 1997; Landry, et al. 2006), or tried to determine a typology of 

academic-entrepreneurs (e.g. Radosevich 1995; Dickson, et al. 1998; Nicolaou and Birley 

2003a; Brennan and McGowan 2007 forthcoming).  

 

Fifthly, using this newly developed construct, academic-entrepreneurial engagement, this 

will also be the first empirical study to simultaneously test (using structural equation 

modeling) the influence of a wide range of variables (entrepreneurial self-efficacy, 10 

different motivational factors, personal networks, type of research, number of years spent 

at the academic institution, patents, cooperation with the industry, scientific papers, 

perceived role models, and perceived support from the academic institution) on an 

academic’s entrepreneurial engagement. Additionally, the research on academic-

entrepreneurial engagement will be conducted in a cross-national context: at the University 

of Ljubljana, Eindhoven University of Technology, and the University of Cambridge. 

 

1.3. Goals of this study 

This doctoral dissertation aims to do the following: 

1. Develop the conceptual model of technological entrepreneurship 

2. Position technology transfer from academia to new firms in a newly developed 

conceptual model of technological entrepreneurship 

3. Develop the model of technology transfer from academic institutions to new firms 

from the academic/academic-entrepreneur’s point of view 

4. Develop a new construct for measuring academic-entrepreneurial engagement 
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5. Test a model of technology transfer from academic institutions to new firms, from 

the academic/academic-entrepreneur’s point of view, using data from respondents 

from three different academic institutions (the University of Ljubljana, Eindhoven 

University of Technology, and the University of Cambridge) 

6. Establish which factors, from the individual point of view, are the most important 

predictors of academic-entrepreneurial behavior (academic’s intention to become 

an entrepreneur and academic’s entrepreneurial engagement) 

7. Establish if there are differences among the three different academic institutions 

(the University of Ljubljana, Eindhoven University of Technology, and the 

University of Cambridge) in the importance of individual-level factors related to 

the establishment of a new firm based on academic research 

 

1.4. Research questions 

Research questions can be divided into three main groups. The first group, with one 

research question, reflects the problem that the measure for academic-entrepreneurial 

engagement is not yet developed. Therefore, it seems necessary to explore. 

 

Question 1: What is the measure of academic-entrepreneurial engagement? 
 

The second set of questions reflects the problem that the importance of different 

individual-level factors affecting establishment of a new firm based on academic research 

is not yet determined. Different individual-level factors studied in this doctoral dissertation 

are: entrepreneurial self-efficacy, motivational factors, personal networks, type of research 

(basic versus applied research), the number of years spent at the academic institution, 

patents, cooperation with the industry, scientific publications, perceived role models, and 

perceived support from the academic institution. 

 

Question 2: What is the relative importance of different determinants mentioned above in 
predicting an academic’s intention to become an entrepreneur? 

Question 3: What is the relative importance of different determinants mentioned above in 
predicting an academic’s entrepreneurial engagement? 
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The last group, again with one question, deals with institutional differences (in this 

doctoral dissertation at the University of Ljubljana, Eindhoven University of Technology, 

and the University of Cambridge). 

 

Question 4: Are there differences among three different academic institutions in the 
importance of individual-level factors related to the establishment of a new 
firm based on academic research? 

 

1.5. Structure of the study 

This dissertation is organized into 12 chapters. Following this introduction, Chapter 2 

includes a brief theoretical model of technological entrepreneurship, which was developed 

to present the complexity of the issues relating to the technological entrepreneurship. The 

model of technological entrepreneurship helps scholars form a foundation for future 

research. The purpose of Chapter 2 is thus to briefly outline the broad scope of research. 

Chapter 3 discusses the process of technology transfer from academia to new firms. It 

stresses the importance of technology transfer from academic institutions, presents 

different technology transfer mechanisms, and details the spin-off process as one important 

means of technology transfer from academic institutions. The conceptual framework for 

studying technology transfer from academia to new firms, from the academic/academic-

entrepreneur’s point of view, is presented in Chapter 4. The conceptual framework 

includes the key facilitators as well as the key barriers to technology transfer from 

academia to new firms. This conceptual framework guides the empirical research. Chapter 

5 presents the overall research thesis and a subset of 46 specific research hypotheses.  

 

Chapter 6 discusses research methodology. It includes subchapters related to sample 

selection, questionnaire development, pre-testing, translation and back translation, survey 

implementation, and operationalization of measures. It also describes the details of data 

analyses used in this study. Chapter 7 reports the results of the data analyses and 

hypothesis testing. The first part of the chapter deals with issues related to response rate, 

non-response bias, missing data, and sample characteristics. The second part of the chapter 

deals with empirical evaluation of measurement scales. It describes the validity and 

reliability of measurement scales. The third part presents the results of testing the model of 

technology transfer from academia to new firms from the academic’s point of view. The 
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fourth part presents the results of testing the model of technology transfer from academia 

to new firms from the academic-entrepreneur’s point of view. Chapter 8 summarizes the 

study and reviews the findings and conclusions. Chapter 9 discusses the study limitations. 

This chapter also provides implications for theory and future practice as well as directions 

for future research. Following Chapter 9 is a complete bibliography of literature and 

sources used in this study. The manuscript concludes with appendices.  

 

The structure of the doctoral dissertation is additionally presented in Figure 1. 

 

 
 

Figure 1: Structure of the doctoral dissertation 
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2. THEORETICAL MODEL OF TECHNOLOGICAL 

ENTREPRENEURSHIP 

2.1. Introduction 

According to Schumpeter (1976:132), the function of entrepreneurs is to reform or 

revolutionize the pattern of production by exploiting an invention or, more generally, an 

untried technological possibility for producing a new commodity or producing an old one 

in a new way, by opening up a new source of supply of materials or a new outlet for 

products, and by reorganizing an industry. Since the end of the 1980s, a development of 

the knowledge-based economy, globalization, and international competitive pressure has 

increased the importance of innovation in local economies (Porter 1990; Camagni 1995; 

Storper 1995; Malmberg 1997; Ritsila 1999; Feldman and Desrochers 2003) and also the 

importance of entrepreneurship, especially technological entrepreneurship, as one of the 

most important factors for regional development. The importance of technological 

entrepreneurship as a factor in the creation of both individual and regional wealth has 

recently generated considerable interest (Venkataraman 2004:155), therefore technological 

entrepreneurship is an essential element of any successful strategy of regional rejuvenation. 

The reason why some regions are more developed than others lies in successful fostering 

of technological entrepreneurship of developed regions. Schumpeter was the first 

(Schumpeter 1976 cited in Venkataraman 2004:157) to clearly posit the centrality of the 

entrepreneur to economic progress. For Schumpeter, entrepreneurs are essential to the 

progression of capitalism (which is characterized by creative destruction (Schumpeter 

1976:83) rather than stability (Schumpeter 1976:82)) because they create change and 

because their introduced innovations can reshape the existing structure of industry 

(Schumpeter 1976:68). 

 

Technological entrepreneurship is a source of the formation of fast-growing companies, 

bringing with it the development of new technologies and the most technologically 

advanced products. The key individual in establishing a business is an entrepreneur. 

Previous research (Venkataraman 1997; Shane 2000; Kakati 2003; Oakey 2003) showed 

that technological entrepreneurs are known on the one hand for having extremely good 

expert knowledge, especially regarding science and technology, whereas on the other hand 
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they often lack solid business knowledge and a business vision (strategy). Also, such 

individuals might not have sufficient knowledge of sales methods and market competition, 

and they might have difficulties when it comes to searching for the right financial sources, 

employees, synergies, and partners. Due to a shortfall of entrepreneurial and managerial 

expertise, many technological entrepreneurs therefore fail in the extremely competitive 

market despite their excellent innovations. 

 

2.2. Definition of new technology-based firm 

Researchers at Arthur D. Little Ltd. (1977) were among the first who studied new 

technology-based firms (NTBFs), which were subsequently thrust into the limelight among 

researchers, governments, and politicians. Since then, there have been a number of studies 

of new technology-based firms worldwide, and many definitions are applied. Based on the 

literature reviewed, I can broadly divide definitions of new technology-based firms into 

two categories: a narrow definition of new technology-based firms and a broader 

definition.  

 

Arthur D. Little Ltd, et al. (1977:3) defined a new technology-based firm as an 

independently owned business, established by an individual or group of individuals for not 

more than 25 years, and based on the exploitation of an invention or technological 

innovation that implies substantial technological risk.  

 

While Arthur D. Little Ltd, et al.’s (1977) definition appears to be very narrow, a broader 

and more frequently used view in recent times is favored by authors such as Butchart 

(1987), who sees new technology-based firms as firms in sectors “with above-average 

R&D intensity and above-average proportion of scientists, professional engineers and 

technicians in the labor force.” Similarly, Almus and Nerlinger (1999:144) defined new 

technology-based firms based on their technology intensity, where technology-intensive 

manufacturing industries are separated according to their average R&D intensity into 

“high-tech industries” (R&D intensity above 8.5%), “medium-tech industries” (R&D 

intensity between 3.5% and 8.5%), and “other manufacturing” (R&D intensity below 

3.5%). Ulijn, et al. (2007 forthcoming) defined new technology-based firms—or, in their 

words, high-tech start-ups—as young companies whose aim is to produce technologically 
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innovative products, processes, and/or services. They explained that these firms typically 

generate a high turnover per employee. In this doctoral dissertation, I follow the Almus and 

Nerlinger’s (1999:144) definition. 

 

2.3. Definition of technological entrepreneurship 

There are several terms used in scientific articles for technological entrepreneurship 

(technology entrepreneurship, technical entrepreneurship, techno-entrepreneurship, 

technopreneurship, etc.) and several definitions of technological entrepreneurship, of 

which I emphasize the following: 

• Dorf and Byers (2005:XV) defined technological entrepreneurship as a style of 

business leadership that involves identifying high-potential, technology-intensive 

commercial opportunities, gathering resources such as talent and capital, and 

managing rapid growth and significant risk using principled decision-making skills. 

Technology ventures exploit breakthrough advancements in science and 

engineering to develop better products and services for customers. The leaders of 

technology ventures demonstrate focus, passion, and an unrelenting will to succeed.  

• Shane and Venkataraman (2003:181) defined technological entrepreneurship as the 

processes by which entrepreneurs assemble organizational resources and technical 

systems and the strategies used by entrepreneurial firms to pursue opportunities. 

• The Canadian Academy of Engineering (1998) defined technological 

entrepreneurship as the innovative application of scientific and technical 

knowledge by one or several persons who start and operate a business and assume 

financial risks to achieve their vision and goals. Technically, engineers are well 

qualified in many respects for this activity, but they often lack the necessary 

business skills and entrepreneurial mentality. 

 

Based on these definitions, I extracted a definition to be used for the purposes of the 

framework and empirical test that follow. I define technological entrepreneurship as a 

process of identifying technological opportunity, and establishing and managing an 

enterprise based on research, development, innovation, and technology. In this process, 

which involves taking great risks, one or more technological entrepreneurs participate. 

Technological entrepreneurs generally have broad technical knowledge, but they often lack 
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the necessary business skills to make the new technological company a success. Because a 

large field of expertise and a relatively high financial input are needed when the company 

is established and when it starts growing, a number of other experts from the technological 

entrepreneurs’ business networks and outside institutions should also be present during the 

process of establishing and managing a new technology-based firm.  

 

The above definition is incorporated into the proposed conceptual model of technological 

entrepreneurship and subsequent empirical tests. 

 

2.4. Importance of technological entrepreneurship  

There is virtually universal agreement that new technology-based firms are very important 

to the prosperity of an advanced economy and an important policy vehicle assisting in 

employment growth, economic development, and innovation goals. New technology-based 

firms are important for the community because of their remarkable growth rates in terms of 

sales, net revenue, and tax expenses (Mian 1997:256). Public awareness of new 

technology-based firms arose in the early 1980s, when many traditional industries faced 

several problems and some fast-growing new industries began to emerge (Almus and 

Nerlinger 1999:141). Technological entrepreneurship emerged at a time when traditional 

sectors of industry were hit by economic downturns. During this time, technological 

entrepreneurship became a synonym for new jobs, and it also emerged as the driving force 

for technological development and innovation. The presence of new technology-based 

firms helped one gain an understanding of the characteristics of new products and 

processes developed by small enterprises and an understanding of the frequency and value 

of these inventions. Thus, governments supported this kind of entrepreneurship with 

special measures, legislation, and promotion and by establishing specific financial sources 

for its development.  

 

Technological entrepreneurship is the driving force behind many thriving world 

economies. A good example is Japan, which became one of the world’s most developed 

countries by encouraging new technology-based firms in the 1950s and 1960s. Similarly, 

Taiwan became one of the most developed countries in its region in the 1970s and 1980s 

(World Bank 1993:133). The positive correlation between technological entrepreneurship 
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and economic growth is also apparent when comparing new technology-based firms to 

other companies with regard to employment growth, sales, and export growth as well as 

research and development funding. In the first half of the 1990s, new technology-based 

firms (NTBFs) in Europe and the USA surpassed the best 500 firms in Europe and the best 

500 firms in the USA in all areas of comparison (Table 1).  

 

Table 1: Comparative performance of new technology-based firms and top 500 
companies from Europe and USA 

Source: Adapted from Coopers and Lybrand (1996) 

 

Because of the tendency of new technology-based firms toward rapid growth, they also 

have a substantial impact in generating new high-paying jobs (Mian 1997:256). The 

number of employees in technology-based firms is increasing faster than in other firms. 

Almus and Nerlinger (1999) conducted a study based on the ZEW-Foundation Panel data 

for the area of the former West Germany between the years 1989 and 1996. The research 

showed that technology-based firms grew faster than non-technology-based firms and that 

the number of employees in technology-based firms increased during the time of the 

research, whereas the opposite was true for non-technology-based firms.  

 

High-technology firms offer their products and services in the international market and 

therefore significantly foster economic growth. New technology-based firms, because of 

their innovative component, have a potential for increase in the level of exports (Mian 

1997:256). This potential is yet to be fully realized in Great Britain and Central Europe, 

largely due to problems connected with getting sufficient financial input from professional 

investors for emerging firms and firms in the first phase of growth. In 1995, a study 

conducted in Great Britain looked at export-oriented new technology-based firms founded 

on venture capital. The results showed that these companies managed to break into four to 

nine non-European markets in their second year of operation. Export revenue accounted 

Europe 1991–1995 USA 1990–1994  
Europe – New 
technology-
based firms 

Top 500 
European 
companies 

USA – New 
technology-
based firms 

Top 500 USA 
companies 

(Fortune 500)
Employment growth % 15 2 20 -0.9 
Sales growth % 35 14 35 2 
R&D/Sales ratio 8.6 1.3   
R&D/Equity ratio   30 14.7 
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for 63% of the total sales revenue and reached an annual growth rate of 93% between 1990 

and 1995 (Murray 1996). 

 

To summarize, new high-technology-based firms are thus important because they: 

• stimulate R&D and innovation;  

• create new jobs;  

• contribute to exports;  

• contribute to regional development through sales, revenues, and tax expenses.  

 

2.5. Stakeholders of technological entrepreneurship 

Technological entrepreneurship can be studied from a multilevel perspective. Since 

technological entrepreneurship is a relatively poorly researched field (Shane and 

Venkataraman 2003:183), I have, based on the literature review, developed a conceptual 

model of technological entrepreneurship (depicted on Figure 2). The purpose of this 

conceptual model is to identify the key stakeholders of technological entrepreneurship that 

are linked to new technology-based firms (NTBFs). These stakeholders are as follows: 

1. Technological entrepreneurs 

2. Universities 

3. Corporations 

4. Capital 

5. Market/Customers 

6. Government 

7. Consultants 

 

The research of technological entrepreneurship is thus necessarily interdisciplinary and 

multilevel. The model of technological entrepreneurship provides a foundation for future 

research work. It can also serve as a conceptual guideline for countries and regions that 

want to boost development and encourage technological entrepreneurship. In the following 

sections, I will briefly discuss the previously mentioned key stakeholders of technological 

entrepreneurship that are linked to new technology-based firms. Intercorrelations are not 

discussed, since the purpose of this chapter is only to briefly outline the broad scope of 

research. 
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Figure 2: The overall conceptual model of technological entrepreneurship 

Source: Author’s research 
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2.5.1. The technological entrepreneur 

The technological entrepreneur is seen as a key catalyst in the process of industrial 

formation and growth (Rothwell and Zegveld 1982). Usually successful start-ups are 

founded by more than one technological entrepreneur (Cooper and Bruno 1977; Cooper 

1986 cited in Nicolaou and Birley 2003b:1707) since potential individual “know-how” 

deficits may be compensated for by other members of the founding team (Eisenhardt and 

Schoonhoven 1990; Roberts 1991; Storey 2005). 

 

Due to the high complexity of innovation projects and the qualifications necessary for the 

application of new technologies, growth of new technology-based firms is positively 

correlated with the human capital of founders (Almus and Nerlinger 1999:143). Usually 

technological entrepreneurs have knowledge, skills, and other characteristics that are 

different from those of non-technological entrepreneurs. They have sufficient technical 

knowledge, but they lack the business skills necessary for success. From a personality 

perspective, technological entrepreneurs are found to be more extroverted, more intuitive, 

and more thinking-oriented than their less entrepreneurial engineering and scientific 

colleagues (Roberts 1989:5). 

 

Motivational factors of the technological entrepreneur are the key drivers of success and 

are slightly different from those of non-technological entrepreneurs. Three major motives 

for beginning a new technology-based business are “independence,” “wealth,” and 

“exploitation” (Oakey 2003:683). Most importantly, the desire for independence is divided 

into two sharply different, driving sub-motives: “freedom” and “control.” While the desire 

for freedom frequently derives from a need to escape the stifling bureaucracy of previous 

employment in large public or private sector bodies and to pursue a personal (often 

research-oriented) agenda, the control motive is a more complex psychological driver.  

 

Major candidates for high-technology entrepreneurship are scientifically qualified staff that 

have “spun off,” either from public sector research establishments (including universities) 

or existing (usually large) industrial firms (Harvey 1994; Freeman and Soete 1997), and 

also those who started their new technology-based firms based on their individual research 

and development, not research and development within the universities or existing 

companies. 
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2.5.2. Universities 

The creation and sharing of knowledge across both academic and student communities is 

the core role of a university—the prime asset (Wright, et al. 2004; O'Shea, et al. 2005). 

They also contribute indirectly to technology transfer activities by providing highly 

educated and qualified personnel to industry (Carayannis, et al. 1998). Many universities 

now also actively convert new scientific discoveries into spin-off opportunities (Leitch and 

Harrison 2005). I have identified three important roles of universities linked to new 

technology-based firms: 

• An educational role 

• A role in establishing new high-tech companies with university-based research and 

development, university spin-offs, and university incubators 

• A role in cooperating with high-tech companies (clusters, technology parks, etc.) 

 

Universities and other higher education institutions are an important source of new 

scientific knowledge (Lofsten and Lindelof 2005:1026)—both technical and 

entrepreneurial knowledge. Since entrepreneurship is regarded as crucial to bridging gaps 

between the research and business worlds (Abramson, et al. 1997), technical faculties have 

to cooperate with business faculties to train future technological entrepreneurs and thus 

assure that technological entrepreneurs will have a higher probability of success in 

establishing new technology-based firms. Although a common premise is that 

entrepreneurs are created by their cultures, recent educational experiments suggest that 

people of various cultural and social backgrounds can successfully be trained as 

entrepreneurs (Etzkowitz 2003:111). Thus, whether individuals grew up in the Swedish 

social welfare tradition or in a Brazilian Catholic environment, a set of courses and 

practical applications can be organized that will set them on the path to firm formation. 

Entrepreneurship is thus integrated into the academic scene, irrespective of whether there 

is a preexisting cultural substrate (Etzkowitz 2003:111). 

 

Nowhere is scientific discovery more relevant for new venture creation than in research-

oriented institutions of higher learning, the modern seedbeds for scientific breakthroughs 

and technological innovation (Markman, et al. 2005b:244). That is why university spin-

offs and university incubators are extremely important. The term “spin-off” refers to a new 
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company that arises from a parent organization. Typically, an employee (or employees) 

leaves the parent organization, taking along a technology that serves as the entry ticket for 

the new company in a high-technology industry. In English, the expressions “start-up” and 

“spin-out” can also be used instead of “spin-off” (Steffensen, et al. 2000:96). An important 

factor in the success of a spin-off company is the degree of support that it receives from its 

parent organization (Steffensen, et al. 2000:94), in the case of universities, usually within 

university incubators. Incubation is defined (National Business Incubation Association 

2005) as a business support process that accelerates the successful development of start-up 

and fledgling companies by providing entrepreneurs with an array of targeted resources 

and services. These services are usually orchestrated by incubator management and offered 

both in the incubator and through incubator’s network of contacts. The university incubator 

is a popular policy aimed at promoting venture creation from the university’s students and 

employees. It merges the concept of fostering new business development with the concept 

of commercialization and transfer of technology (Phillips 2002:299). The university 

incubator provides entrepreneurs with the expertise, networks, and tools they need to make 

their ventures successful (Pena 2002:186). Incubators associated with universities typically 

offer in-house services—such as access to advanced technology laboratories, laboratory 

and sophisticated computer equipment—and other research and technical resources such as 

faculty, staff, students, and libraries. Incubators help in obtaining equity financing and 

provide clerical and receptionist services and office equipment and services (Phillips 

2002:304). Through an incubator network, entrepreneurs also get access to legal and patent 

services, accounting and tax assistance, international trade assistance, and government 

contract procurement assistance (Phillips 2002:305). An incubator’s main goal is to 

produce successful firms that will leave the program financially viable and freestanding. 

These incubator graduates have the potential to create jobs, revitalize neighborhoods, 

commercialize new technologies, and strengthen local and national economies. 

 

Universities cultivate industry contacts to ensure additional financing, allowing them to 

expand their research capabilities beyond what core funding would allow and providing  

them with good job prospects for their students (Debackere and Veugelers 2005:324). On 

the other hand, the collaboration between universities, research centers, corporations, small 

and medium enterprises, and new technology-based firms—as well as the interrelationship 

between them—are fundamental tenets of the success of new technology-based firms in the 
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global market. For technological entrepreneurs particularly, clusters and technology parks 

are important.  

 

2.5.2.1. Clusters 

With respect to the economy, there are no new and old industries, just companies that are 

more or less successful in creating and mastering the development and usage of new 

technologies. Companies have to be able to compete in the markets of opportunities. The 

key factors of success lie in speed, adaptation, skills, knowledge, and the organizational 

approaches. The new developmental concepts are based on the development of 

relationships with suppliers, customers, and knowledge bearers as well as other key players 

of the local and global environment. Thus, establishing a cluster could be viewed in light 

of the old proverb that two heads are better than one.  

 

Clusters include companies involved in similar or different businesses and knowledge 

bearers as well as other institutions and organizations, assuring the critical mass of 

knowledge, technologies, sources, and funds needed for enhancing the competitiveness of 

individual companies and the group as a whole (Porter 1998:78; Dorf and Byers 

2005:177). The joint interests of the group pertain to suppliers, customers, specialized 

services, workforce, and other resources. The companies in a cluster share a common 

vision, but not necessarily all of their business goals. Because each company focuses on its 

strongest activity and allows others to deal with the rest, the companies cooperate on 

various common projects and compete with one another on others (Porter 1998:79). The 

specialization of companies increases the demand for complementary and supplementary 

sources and also enhances the mutual trust along with the strength of the cluster. 

 

Many examples around the world (e.g. the Automotive cluster of Slovenia, the Leather 

fashion cluster in Italy, the California wine cluster, etc.) demonstrate that such cooperation 

is one of the key elements for ensuring the competitiveness of regions and countries, 

because a cluster promotes the development of unique knowledge that is extremely 

difficult to match for the competition. It is precisely this kind of knowledge that ensures 

companies, regions, and countries certain advantages over their competition despite the 

growing globalization. Therefore it is no coincidence that clusters form an important 

element in the marketing structure of globally competitive economies (Porter 1998).  

 



 

20 

2.5.2.2. Technological parks 

Technology parks and science parks were terms that appeared in continental Europe in the 

early 1980s during a worldwide recession (Hauschildt and Steinkuhler 1994:181). The 

main intention of technological parks is to ensure an interconnected environment, which 

accelerates interaction between resources, ideas, people, and equipment. This occurs 

between companies and big research organizations—like, for instance, the university 

(Prodan, et al. 2004). A technological park is a modern way of gaining new technological 

knowledge and consolidating the existing information at the local (microlocational), 

organizational, and structural levels. It offers an all-round solution where technology 

centers operate side by side with established small and medium enterprises. 

 

Technological parks—together with the university, the government, local authorities, and 

the business environment—incubate small companies and offer them consulting, 

educational, and administrative support and infrastructure. They also connect diverse 

knowledge as well as external and internal experts in science and business. In doing so, 

they manage to create a favorable environment for the development of entrepreneurial 

ideas. Moreover, the credibility of the parks helps ensure sources and, on the other hand, 

domestic and international business contacts. In this manner, technological parks help 

companies on their road to independence or even internationalization, which is the goal of 

the majority of promising technological companies. Technology parks are also found to be 

important because academic researchers and industry personnel are more likely to interact 

when they are collocated (Vedovello 1997). 

 

The goals of technological parks are thus as follows:  

• To establish technologically innovative companies that are guaranteed solid 

infrastructure and favorable working conditions due to the informational and 

consulting services 

• To connect science with industry and other fields 

• To develop regional economies by detaining and incorporating skilled workers as 

well as creating appealing and creative jobs 

• To provide consulting services 

 

The importance of technological parks at the world level is demonstrated by cases (e.g., 

Technology park Ljubljana, Technopolis and innovation park in Delft, Technology park 
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Malaysia, Australian technology park, Czech technology park, North Dakota technology 

park, etc.) in which the governments, districts, cities, major companies, universities, banks, 

etc., contribute to their formation with non-refundable resources such as premises, real 

estate, and money. Technological parks are established on the basis of clearly expressed 

interests between economic firms, public research centers, and other partners. They are 

most often a combination of research and business interests.  

 

2.5.3. Corporations 

On one hand, corporations have a very important role in new business ventures—and, on 

the other hand, intrapreneurship “is viewed as being beneficial for revitalization and 

performance of corporations” (Antoncic and Hisrich 2001:495). Intrapreneurship 

(entrepreneurship within existing organizations) is also an important element in economic 

development. It leads not only to new business ventures but also to other innovative 

activities and orientations such as the development of new products, services, technologies, 

administrative techniques, strategies, and competitive postures (Antoncic and Hisrich 

2001:498). Intrapreneurship is usually based on corporate research and development. It is 

an attempt to take the mindset and behaviors that external entrepreneurs use to create and 

build businesses and bring these characteristics to bear inside an existing and usually large 

corporate setting (Thornberry 2003:331). Although intrapreneurship is usually in the 

domain of large corporations, it can be important not only for large corporations but also 

for small and medium-sized enterprises (Carrier 1994). Start-up entrepreneurs are often 

credited with being able to recognize and capture opportunities that others have either not 

seen or not thought worth pursuing. Companies wishing to spur innovation and find new 

market opportunities are most often interested in trying to introduce some of these 

entrepreneurial values into their culture by creating “intrapreneurs” (Thornberry 

2003:331). Corporate spin-offs are often established based on intrapreneurship. Corporate 

spin-offs are new business formations, based on the business ideas developed within the 

parent firm, being taken into self-standing firms (Parhankangas and Arenius 2003:464). 

Spinning off businesses may benefit the parent organization by decreasing the 

administrative burden, releasing funds for the development of core business, and serving as 

a means for exploring new, revolutionary ideas at arm’s length from mainstream 

businesses (Ito and Rose 1994). Usually, if an establishment of a new firm is initiated by a 

corporation, the corporation is also an important source of capital. 
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2.5.4. Financial capital 

The manner in which a business is financed depends on the type of company established 

by the entrepreneur, its creditworthiness, the entrepreneur’s inclination toward risk taking, 

and the various possibilities of accessing the equity or the debtor funds and the conditions 

inherent therein (Ronstadt 1988). Financing difficulties are particularly acute for new 

technology-based firms upon formation and at their earliest, most vulnerable stages of 

development. Limited tangible assets reduce their opportunity for collateral-based lending 

from retail banks. 

 

A company obtains equity in various ways, depending on the stage of its development. 

When a company is established, it is usually the entrepreneurs and their families who 

invest in it, since a new company has limited tangible assets, which reduces their 

opportunity for collateral-based lending from retail banks. Entrepreneurs’ ability to attract 

external finance is also limited because of their frequent lack of commercial experience 

and absence of an established track record of successful enterprises. This type of equity 

usually encourages the entrepreneur to do everything in his or her power to ensure that the 

company operates successfully. In the next stages, a company may obtain equity in a 

number of ways and from different sources—which, on the one hand, depend on the 

organizational structure of the company and, on the other hand, depend on the 

entrepreneurial capabilities (or incapabilities) of the company (Mramor 1993). 

 

It is common practice in equity financing for the investor to obtain the ownership share of 

the company. The advantage of this kind of financing is that the entrepreneur is not liable 

for the obtained funds with the funds of the company because repaying the investor 

depends on the profit of the company. The downside of equity financing is that it leads to a 

loss of control over the company, as the entrepreneur not only gives the investor the 

ownership share of the company but also a proportionate right in controlling the 

company’s management.  

 

Technological entrepreneurs can provide some of the required capital for establishing a 

new technology-based firm from friends, relatives, or acquaintances, but that is not 

enough. Given the emphasis in new technology-based firms on the need for substantial 
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“front end” investment in R&D, often well before any salable product is forthcoming, 

adequate investment capital is a critical ingredient to the formation and early growth 

process (Oakey 1994:6). Freear, et al. (1992) found that new technology-based firms that 

had received external equity funding in the past tended to have higher forecast growth rates 

and greater international emphasis than firms that had not received external equity funding 

in the past. Therefore, if new technology-based firms want to grow a significant degree, 

they will need outside capital. The most important sources of outside capital for 

technological entrepreneurs are corporations (for their corporate spin-offs), venture 

capitalists, angels, public stock offerings, government grants, and banks. 

 

One of the most common ways of financing new technological companies is venture 

capital. Some of the most spectacularly successful technology companies in the Western 

world owe their initial formation and/or early development to venture capital investments. 

Industry leaders including Intel, Apple Computers, Compaq, and Silicon Graphics each 

attracted substantial external equity support from venture capitalists during their critical 

early years (Murray 1996). Because formal venture capital is a major source of equity 

financing for new technology-based companies, its availability is important to overcoming 

capital market barriers to the financing of new technology-based firms (Di Gregorio and 

Shane 2003:211). 

 

A venture capitalist invests capital in certain companies on behalf of his or her investors. In 

return for the invested capital, the venture capitalist receives ordinary shares, preference 

shares, and fungible bonds. The returns from the company’s growth are realized with the 

sale of the equity share. The institutional investors, banks, pension funds, insurance 

companies, and the government can all form funds. At the same time, there can be 

independent funds that are managed by professional teams of venture capitalists. Investors 

in a venture capital fund expect their investment to increase in the long term. The average 

life expectancy of a fund is approximately 10 years. In that time, the investors should get 

their stakes back along with the realized returns. In addition to substantial financial 

resources, venture capitalists serve as “market makers” in a “spot market” for business 

development resources by connecting new technology companies with potential suppliers, 

customers, lawyers, manufacturers, and employees (Di Gregorio and Shane 2003:211). 

They can assist from the collected experience of technologically informed professional 

investment executives who have nurtured successful companies from start-up to market 
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flotation as substantial companies. This mentoring role allows inexperienced firms to be 

more competitive and to grow faster while concentrating on their core technical 

competences (Murray 1996; Di Gregorio and Shane 2003). Good venture capitalists should 

therefore (Murray 1996): 

• master different technologies; 

• be successful managers; 

• assume responsibility for the company’s returns; 

• assess the managerial and leadership qualities of the entrepreneurs and employees;  

• be persistent; 

• have a good sense of judgment; 

• know how to deal with the changes in technology and markets; 

• have an expert knowledge in market conditions. 

 

Besides equity financing, new technological companies can also apply for debt financing. 

However, this kind of financing is normally quite limited at first since the entrepreneurs of 

small companies usually do not have enough high-quality guarantees for the bank to grant 

them long-term loans, despite the fact that their projects are viewed positively. 

  

In debt financing, the entrepreneur assumes the responsibility of paying off the principal 

and the corresponding interest. The advantage of debt financing is that the entrepreneur 

does not have to pay the whole sum at once, but may postpone some payments for a future 

time. Also, the investor does not own a part of the company or have any control over it. 

The downside is that the entrepreneur must assume the responsibility of paying off the debt 

in the future—an obligation that does not hinge on the company’s profits. 

 

2.5.5. Market/Customers 

The main focus of all entrepreneurs should be the customer. Although technological 

entrepreneurs are often focused on technological challenges and product development, they 

should also focus on market feedback, on how to be successful in commercialization and 

marketing of high-tech products, and on high-growth strategies, internationalization issues, 

environmental issues, and many other market-related issues. 
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2.5.5.1. Marketing of high-tech products 

Commercialization of new high-tech products is often the costliest stage of the entire 

product development process. Yet even when the process is well managed, the risk of 

failure remains high (Easingwood and Koustelos 2000:27). The last two decades of the 

20th century have witnessed a marked growth in the use of marketing techniques in high-

tech industries (Shanklin, et al. 1987; Wheeler and Shelley 1987; Davidow 1988; 

Grunenwald and Vernon 1988; Traynor and Traynor 1989; Traynor and Traynor 1992; 

Meldrum 1995; Davies and Brush 1997; Traynor and Traynor 1997; Lynn, et al. 1999; 

Smith, et al. 1999; Easingwood and Koustelos 2000; Davis, et al. 2001). While high-tech 

companies have historically relied on their unique technological advantage to remain 

competitive, the firms have found that it is becoming more and more difficult to maintain a 

competitive edge through technological advantage alone (Wheeler and Shelley 1987; 

Davidow 1988; Traynor and Traynor 1989; Traynor and Traynor 1992; Davies and Brush 

1997; Traynor and Traynor 1997; Smith, et al. 1999; Davis, et al. 2001). It is clear that the 

marketing efforts of high-tech firms are as important, if not more important, than the 

reliance on state-of-the-art technology (Traynor and Traynor 2004:461). 

 

Although all of the fundamental principles of marketing apply to the high-tech industry, 

there are industry- and product-specific factors that affect the development and 

implementation of successful high-tech industry marketing strategies. For example, 

Traynor and Traynor (1994), in the study “The efficacy of strategic and promotional 

factors,” found out that high-sales-growth high-tech firms tend to be more aggressive in 

their expenditures on strategic and promotional factors. Davies and Brush (1997:3-4) have 

identified several industry-specific factors, including the following: 

• The short life of high-tech products – Due to the high rate of change in 

technological development, the proliferation of innovative products, and the market 

demand for leading-edge capability, most products in high-tech industries have an 

extremely short product life. This has several significant product development and 

marketing consequences and puts pressure on reducing time-to-market and 

ensuring that the product will be backward compatible. Short product life and the 

need to reach breakeven within a compressed time frame has resulted in the need to 

sell in multiple markets, including international markets, almost simultaneously, 

and it has resulted in the wide use of skimming strategies rather than penetration 

strategies.  
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• The interdependence of high-tech products – There is no other type of industry 

where what one company does technologically can require so many other 

companies to change their products and where both product developers and product 

purchasers are preoccupied by interconnectability and interoperability concerns. 

• Technical support – There is probably no more important factor in high-tech 

product marketing than technical support. 

• Maintenance pricing – The pricing of maintenance agreements, service agreements, 

and warranties in a high-tech industry is complex, but it is of extreme importance.  

• Strategic alliances – The high number of separate specialized companies, the high 

level of intra-industry interdependence, and the high rate of industry expansion 

have resulted in the manic use of strategic alliances by high-tech industries. 

Strategic alliances are used by high-tech companies to acquire technology, expand 

their areas of technical expertise, acquire operational expertise, increase the size of 

their market, acquire market access, increase their market share, increase their 

sales, increase their production capacity, acquire production skills and know-how, 

decrease time-to-market, stretch their resources, acquire capital, etc. 

 

To reduce the risk of failure in commercialization of new high-tech products, Easingwood 

and Koustelos (2000) proposed a four-stage process for launching new technology: 

• Market preparation – Market preparation is intended to get the market ready for 

new technology by building awareness and, most importantly, forming 

relationships. 

• Targeting – Adoption of a new technology is likely to be faster if the marketing 

strategy is compatible with the segment targeted. 

• Positioning – Some new technologies are so specialized that targeting and 

positioning strategies are too unambiguous and virtually redundant. Other new 

technologies are so wide-ranging in their potential application that the market needs 

some strong clues as to targeting and positioning before it will respond. Positioning 

can be based on tangible (technological) or intangible (such as image) 

characteristics. Where the market is not so technologically informed or the benefits 

of the new technology are not so easily differentiated from competitors, positioning 

characteristics are likely to be more intangible. 
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• Execution – As the final stage and, therefore, the one that completes the product’s 

projection into the marketplace, execution is designed to trigger a positive purchase 

decision.  

 

2.5.5.2. Internationalization of new technology-based firms 

Internationalization is a synonym for the geographical expansion of economic activities 

over a national country’s border (Ruzzier, et al. 2006) and can also be explained as the 

process of increasing involvement in international operations (Welch and Luostarinen 

1988:36). The internationalization process of small and specialized high-technology firms 

is often different from that of more mature industries (Saarenketo, et al. 2004:363). 

Traditional frameworks that explain firms’ internationalization were formulated two or 

three decades ago. At that time, there were bigger barriers for entering foreign markets and 

internationalization was the luxury of the largest and strongest firms (Saarenketo, et al. 

2004:365). Because research and development of high-tech products is very costly and 

because high-tech products have short life spans, the internationalization of new 

technology-based firms is of extreme importance. Internationalization can also promote 

organizational, especially technological, learning (Ghoshal 1987; Barkema and Vermeulen 

1998), facilitating the development of skills and competencies that help the firm achieve a 

competitive advantage (Dodgson 1993 cited in Zahra, et al. 2000:925). 

 

2.5.6. The government 

Governments are important contributors in shaping a friendly business environment that 

stimulates technological entrepreneurship. They accelerate the formation of firms and 

stimulate the growth of small and medium-sized firms. The development of small and 

medium-sized firms can be boosted by the following (Glas and Psenicny 2000:11): 

• Macroeconomic policy, specifically a stable economic environment 

• Legislation that lays down favorable conditions for small and medium-sized firms 

• Offering support aimed at solving problems of the small and medium-sized firms 

• Promoting businesses and entrepreneurship and developing the entrepreneurial 

culture 

 

Governments combine three aspects that are crucial if the support for the firms is to be 

successful—unity of strategy (policies), institutions (organizations), and service programs 
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(Glas and Psenicny 2000:12-13). In order to reach a favorable ratio between the cost for 

the support and its effectiveness, governments usually clearly state the goals of their 

policies, identify appropriate programs that will help realize their goals in a certain time 

frame, and appoint effective mechanisms (support organizations) for conducting these 

programs.  

 

Governments may also offer support for firms at the national, regional, and local levels by 

doing the following:  

• Helping individual firms with favorable loans (subsidized interest rates, lesser 

guarantees, longer repayment periods), tax cuts, favorable amortization costs, 

nonrefundable employment benefits, and low costs for firms wishing to buy or rent 

business space and equipment 

• Developing business infrastructure—special financial institutions (funds), 

chambers, technology centers, incubators, business zones, etc.  

 

2.5.7. Consultants 

Research on the problems of small firms has shown that there are typical gaps in their 

abilities, where it is reasonable to help with various types of consulting and training. These 

gaps are as follows (Bolton 1971): 

• Information gap – Entrepreneurs who have just recently established their own firms 

lack certain information necessary for the preparation of business plans and the 

making of sound business decisions. Consultants are therefore those who offer 

entrepreneurs basic business information at the lowest level of services.  

• Problem-solving and technical capabilities gap – Individuals who are new at 

running their own businesses and are more used to the safety of the organizational 

environment of big firms, where others make decisions, often never developed or 

tested their own analytical capabilities. They do not know how to recognize 

problems and solve them in a fast and efficient manner. Consultants will help them 

learn how to do just that. 

• Learning gap – Although many entrepreneurs start their businesses in the fields 

with which they are familiar, it is often the case that they do not know all the 

aspects of such activities; their knowledge might be limited when it comes to other 
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fields, the local market, or just certain aspects of entrepreneurship. Consulting can 

therefore bridge the gap in the knowledge and training of such individuals.  

• Resources gap – Firms might have a gap in (available) resources, as entrepreneurs 

either have a limited amount of time to prepare and plan a new business or cannot 

gain sufficient start-up resources because the firm is new and small. Such firms 

have a limited supply of resources, which can soon lead to a financial crisis in the 

case of early (unexpected) difficulties.  

 

Therefore it is very important for the success of technological entrepreneurs to have 

different advisors from their social networks (friends, relatives, acquaintances, etc.) and 

different professional consultants. Advice from people in technological entrepreneurs’ 

social networks is especially important in the process of establishing new technology-

based firms because of limited financial resources of new entrepreneurs. Professional 

consultants are of extreme importance when new technology-based firms grow rapidly. 

 

2.6. Conclusions 

The model of technological entrepreneurship that identifies the key major stakeholders of 

technological entrepreneurship (technological entrepreneurs, universities, corporations, 

capital, market/customers, government, and consultants) helps scholars form a foundation 

for their future research. Since the model is very complex to analyze, it is necessary for the 

model to first be analyzed partially. This doctoral dissertation will thus focus only on 

technology transfer from academia to new firms and, in particular, on factors, from the 

entrepreneur-researcher’s point of view, that influence the establishment of a new firm. 

These factors should be closely examined in order to efficiently promote technology 

transfer from academia to new firms. Part of the conceptual model of technological 

entrepreneurship that will be closely examined in this doctoral dissertation is depicted in 

Figure 3. 
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Figure 3: Part of the overall conceptual model of technological entrepreneurship that 

will be the focus of the empirical test. 

Source: Author’s research 
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3. TECHNOLOGY TRANSFER FROM ACADEMIA TO NEW FIRMS  

Science has emerged as an alternative engine of economic growth to the classic triumvirate 

of land, labor, and capital, the traditional sources of wealth (Etzkowitz 2003:110). For the 

most part, this growth of science-related technologies has remained outside the framework 

of economic models (Freeman and Soete 1997:3). 

 

This chapter is divided into four major sections. The first section operationalizes the terms 

technology, technology transfer, and spin-off. The second section reviews major models of 

the technology transfer process, while the third section discusses the mechanisms of 

technology transfer. The fourth section focuses on one technology transfer process and 

mechanism: technology transfer from academic institutions to spin-offs. 

 

3.1. Definitions 

To avoid confusion resulting from various definitions of the terms technology, technology 

transfer, and spin-off found in the literature, it is necessary to know how these three terms 

are defined in this doctoral dissertation. Where appropriate, I will first list some of the 

dictionary definitions, then I will present how different terms are used by different 

scholars, and at the end I will propose my own definition or explain which definition will 

be followed in this doctoral dissertation.  

 

3.1.1. Technology 

The word technology is derived from the ancient Greek word techne, which can be 

translated to refer to art, craft, or skill (Rutsky 1999:4). Dictionaries vary in the breadth 

and depth of definitions. The term technology is variously defined as follows: 

• Oxford advanced learner’s dictionary of current English: “scientific knowledge 

used in practical ways in industry, for example in designing new machines” 

(Hornby, et al. 2000) 

• Longman dictionary of contemporary English: “new machines, equipment, and 

ways of doing things that are based on modern knowledge about science and 

computers” (Longman 2005) 
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• The Oxford English dictionary: “a discourse or treatise on an art or arts; the 

scientific study of the practical or industrial arts” (Oxford University Press 2007) 

• Oxford dictionary of English: “the application of scientific knowledge for practical 

purposes, especially in industry: advances in computer technology” (Soanes and 

Stevenson 2003) 

• A dictionary of economics: “the body of know-how about materials, techniques of 

production, and operation of equipment, based on the application of scientific 

knowledge. Technology requires the services of people who are literate, numerate, 

and nowadays normally skilled in the use of computers: to acquire these skills 

usually requires a high level of formal education. This is distinguished from 

craftsmanship, which is largely learned by experience, working under the 

supervision of people who already possess the skills. It is of course possible for the 

same individual to possess both technological and craft skills” (Black 2002) 

 

Similarly, different scholars defined technology in different ways. The very use of the 

word technology usually carries the implication of a change in the way in which we 

organize our knowledge about productive techniques (Freeman and Soete 1997:14). 

Carayannis, et al. (1998:3) defined technology as information that is put into use in order 

to accomplish some task. Parise and Henderson (2001:915) defined technology as input 

resources that are used in the development of products or services. In this doctoral 

dissertation, I follow the Dorf and Byers (2005:6) definition, which defines technology as 

the one that includes devices, artifacts, processes, tools, methods, and materials that can be 

applied to industrial and commercial purposes. 

 

3.1.2. Technology transfer 

Technology transfer is not a new field of study (Johnson, et al. 1997:36; Rogers 2003). The 

term technology transfer appears to have been coined in the United States in the 1940s, but 

examples of technology transfer can be traced back to the advent of technology itself 

(Johnson, et al. 1997:36). Formal studies of technology transfer began with the technology 

diffusion research conducted by European social scientists and quickly gained acceptance 

in a number of disciplines as an important area of inquiry (Johnson, et al. 1997:36; Rogers 

2003). Although technology transfer has been researched and discussed extensively in the 

literature during the last 30 years (Martin 1994:272), there is still no widely accepted 
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definition of the term technology transfer. This is due to the fact that the term technology 

transfer has different definitions, depending on the discipline from which research is being 

conducted and on the type of research and its goals (Zhao and Reisman 1992; Bozeman 

2000). It is therefore impossible to give a universally valid definition of technology 

transfer. For example, management scholars tend to focus on stages of technology 

transfer—such as design, production, and sales—while sociologists typically link 

technology transfer to a process of innovation (Bozeman 2000:630). 

 

Generally speaking, technology transfer is the sharing of technology, technique, or 

knowledge (Melkers, et al. 1993 cited in Phillips 2002:300) and also the sharing of know-

how and organizational rationalities, which are the “soft” dimensions of technology 

(Storper 1995) among individuals; industry; universities; public research institutions; 

federal, state, and local governments; and third-party intermediaries.  

 

Walsh and Kirchhoff (2002:138) explained that some form of technology transfer occurs in 

all organizations, among and between departments in the organization, between 

manufacturers and vendors, and between manufacturers and their customers. Walsh and 

Kirchhoff (2002:138) additionally explained that any technology transfer model developed 

in the environment of conflicting objectives (which is based on the need for secrecy) must 

include a high degree of interaction and communication as a necessary ingredient. This is 

especially true for disruptive technologies, since the high level of uncertainty attached to 

new-to-the-world technologies requires trials in many different industries and many 

different products.  

 

There are several more narrow definitions of technology transfer. For example, Phillips 

(2002:302), for the purpose of research on technology business incubators, defined 

technology transfer as the licensing of technology from a university to an incubator client 

firm. Powers and McDougall (2005:292) defined university technology transfer as a 

process of transforming university research into marketable products. Larsen and Wigand 

(1987:587) defined technology transfer as the process through which the results from basic 

and applied research are communicated to potential users. Similarly, Matkin (2000:5) 

explained that technology transfer, when it is associated with research universities, means 

the transfer of the results of basic and applied research to the design, development, 

production, and commercialization of new, improved products, services, or processes. 
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Matkin (2000:5) additionally explained that the thing that is transferred often is not really 

technology but rather a particular kind of knowledge that is the precursor of technology.  

 

In their study “The influence of market and cultural environmental factors on technology 

transfer between foreign multinationals and local subsidiaries,” Cui, et al. (2006:102) 

defined technology transfer as the transmission of know-how to suit local environments, 

with effective absorption and diffusion both within and across countries (Chung 2001; 

Tihanyi and Roath 2002; Cui, et al. 2006). 

 

Carayannis, et al. (1998:3) defined technology transfer as the movement of technology via 

a communication channel from one individual or organization to another, and they 

explained that technology transfer takes place through a variety of communication 

channels, such as publications, conferences, the licensing of intellectual property rights, the 

movement of personnel, and many others (Carayannis, et al. 1998:3). 

 

The Association of University Technology Transfer Managers (2007) proposed the 

following definition: “technology transfer is a term used to describe a formal transfer of 

rights to use and commercialize new discoveries and innovations resulting from scientific 

research to another party.” Universities typically transfer technology through protecting 

(using patents and copyrights) and licensing new innovations. The major steps in this 

process include the disclosure of innovations and patenting of the innovation, concurrent 

with publication of scientific research, and licensing the rights to innovations to industry 

for commercial development (The Association of University Technology Transfer 

Managers 2007). 

 

In this research, technology transfer is defined as a transfer of knowledge developed within 

an academic institution, scientific or technical know-how, technology, technology-based 

ideas, or research results; from the academic institution to industry, where an academic 

institution may or may not have the property rights for commercialization of such scientific 

or technical know-how, technology, technology-based ideas, or research results. 
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3.1.3. Spin-off 

Dictionaries vary in the breadth and depth of definitions. The term spin-off is variously 

defined as follows: 

• Longman dictionary of contemporary English: “a separate and partly independent 

company that is formed from parts of an existing company, or the action of forming 

a company in this way” (Longman 2005) 

• Oxford advanced learner’s dictionary of current English: “an unexpected but 

useful result of an activity that is designed to produce something else” (Hornby, et 

al. 2000) 

• Dictionary of small business: “an independent company or a product that was 

recently part of a larger entity but now is separate” (Trautmann 2007) 

• The Oxford English dictionary: “a distribution of stock of a new company to 

shareholders of a parent company; a company so created” (Oxford University Press 

2007) 

• The Oxford English dictionary: “a by-product, an incidental development, side-

effect, or benefit; the production or accrual of side-effects or indirect benefits; a 

business, organization, etc., developed out of or by (former) members of another 

larger business, etc.” (Oxford University Press 2007) 

• A Dictionary of business: “a commercially valuable product or process that 

emerges as an unexpected benefit from a research project in another field” (Pallister 

and Isaacs 2003) 

 

There have been a number of studies of spin-offs worldwide, and various definitions from 

different scholars are applicable as well. In one of the first studies on spin-offs, Cooper 

(1971) used the term spin-off for a new company, independent from its parent 

organization, that is often started by a group of founders from the same parent company. 

According to Cooper (1971), a spin-off company is technologically based and emphasizes 

research and development or places major emphasis on exploiting new technical 

knowledge.  

 

Garvin (1983:3) proposed that spin-offs are new firms created by individuals breaking off 

from existing firms to create compositing companies of their own. A spin-off normally 
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occurs when a firm is formed by individuals leaving an existing firm in the same industry 

(Garvin 1983:3).  

 

Smilor, et al. (1990:64) defined a university spin-off as a company that is founded (1) by a 

faculty member, staff member, or students who left the university to start a company or 

who started the company while still affiliated with the university and/or (2) around a 

technology or technology-based idea developed within the university.  

 

Similar to, but different from, Smilor, et al.’s (1990) definition is a definition by 

Steffensen, et al. (2000:97). They defined a spin-off as a new company that is formed (1) 

by individuals who were former employees of a parent organization and (2) around a core 

technology that is transferred from the parent organization.  

 

Another similar but different definition is from Nicolaou and Birley (2003a:340), who 

proposed a definition of a university spin-off as a company involving the following: (1) the 

transfer of a core technology from an academic institution into a new company and (2) the 

founding member(s) may include the inventor academic(s) who may or may not be 

currently affiliated with the academic institution. Additionally, Nicolaou and Birley 

(2003a:340) explicitly excluded companies established by current or former members of a 

university that do not involve the commercialization of intellectual property arising from 

academic research. 

 

Carayannis, et al. (1998:1) first defined a spin-off as a new company formed (1) by 

individuals who were former employees of a parent organization and (2) around a core 

technology that originated at a parent organization and that was transferred to the new 

company. In conclusions of their research, Carayannis, et al. (1998:10) suggested that it is 

an oversimplification to define a spin-off as a new company in which both the founder and 

the core technology are transferred from a parent organization, since only one or both of 

these factors may be transferred. 

 

Walter, et al. (2006:545) defined an academic spin-off as a business venture that is founded 

by one or more academics who choose to work in the private sector (at least part-time) and 

transfer a core technology from the parent organization. 
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Weatherston (1995) described the academic-started venture or spin-off as a business 

venture that was initiated, or became commercially active, with the academic-entrepreneur 

playing a key role in any or all of the planning, initial establishment, or subsequent 

management phases. 

 

Rappert, et al. (1999:374), in their research on academic-industrial relations and 

intellectual property, defined university spin-offs as companies whose products or services 

develop out of technology-based ideas or scientific/technical know-how generated in a 

university setting by a member of the faculty or staff or a student who founded (or co-

founded with others) the firm. The individual or individuals may either leave the university 

to start a company or start the company while still inside the university. It does not matter 

whether someone was a student or full-time academic, and the time interval between the 

initial research and commercial exploitation is not an issue as long as their university 

research experience was essential in enabling the firm to provide particular products or 

services (rather than, for instance, the university experience merely providing background 

knowledge). 

 

Pirnay, et al. (2003:355), based on a literature review, proposed a definition of a university 

spin-off as a new firm created to commercially exploit some knowledge, technology, or 

research results developed within a university. Similarly, Druilhe and Garnsey (2004:269) 

narrowly defined a spin-off as a new firm commercializing a proprietary leading-edge 

technology from a university department and backed by venture capital.  

 

Grandi and Grimaldi (2005:822) proposed a generic definition of university spin-offs that 

includes cases in which university dependents (academic founders) start a company on the 

basis of either a university-assigned technology (license on a patented technology) or a 

more generic area of technological knowledge (non-university-assigned). They proposed 

that a university spin-off also encompasses situations in which the university elects to 

provide the rights to the technology to an external, independent entrepreneur, non-

university-dependent (non-academic founder), who initiates a new company.  

 

Lockett and Wright (2005:1044) narrowly defined university spin-offs as new ventures that 

are dependent upon licensing or assignment of the institution’s intellectual property for 

initiation.  
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In English, the expressions “start-up” and “spin-out” can also be used instead of “spin-off” 

(Steffensen, et al. 2000:96). Most authors use the term spin-out synonymously with spin-

off, whereas start-up is a more general term for a new firm. 

 

To avoid confusion resulting from various definitions of academic spin-off companies 

found in previous literature, it is necessary to define what I mean by the term academic 

spin-off (or spin-out, but not start-up) company in this research. I define an academic spin-

off as a company that meets the following criteria: 

• It is founded (or co-founded by non-academics) by one or more academics (not 

including students) 

• It was created to commercially exploit some knowledge, scientific or technical 

know-how, technology, technology-based ideas, or research results developed 

within an academic institution 

• An academic institution may or may not have the property rights for 

commercialization of such scientific or technical know-how, technology, or 

research results 

• It is not necessary that such knowledge, scientific or technical know-how, 

technology, technology-based ideas, or research results developed within an 

academic institution is a core research focus of that academic institution 

 

3.2. Models of technology transfer process 

There are numerous models describing the process of technology transfer (Souder, et al. 

1990; Harmon, et al. 1997). Souder, et al. (1990) proposed a model of technology transfer, 

derived from eight technology transfer models, that is, in my opinion, one of the most 

generalized models, since it is not focused only on technology transfer from academia to 

industry but on technology transfer in general. The model, depicted in Figure 4, consists of 

four transfer stages (Souder, et al. 1990:5-6): 

• Prospecting (Stage I) consists of research, analytical, and decision-making 

activities aimed at screening alternative concepts of technologies and selecting the 

ones that fit users’ requirements. Although such activities occurring in the 
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prospecting stage may look much like those in other stages, prospecting is 

distinguished by its focus on preliminary analyses, searching, and screening. 

• Developing (Stage II) consists of physical and laboratory R&D activities focused 

on enhancing, elaborating, embodying, and tailoring the selected technologies from 

Stage I to meet the users’ requirements.  

• Trial (Stage III) is the stage where the developed technologies are field tested. 

• Adoption (Stage IV) consists of final development, technology modification, and 

user implementation activities. 

 

 
Figure 4: Technology transfer process  

Source: Adapted from Souder, et al. (1990:6) 

 

Some other existing models of technology transfer that are focused on technology transfer 

from a university to a firm or entrepreneur represent this process as a linear progression of 

steps depicted in Figure 5. According to Siegel, et al.’s (2004:119) literature review, these 

steps are as follows: 

• Scientific discovery 

• Invention disclosure 

• Evaluation of invention for patenting 

• Patenting 
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• Marketing of technology to firm 

• Negotiation of license 

• Licensing to firm (an existing firm or start-up) 

 

 
Figure 5: A process of technology transfer from a university to a firm or entrepreneur. 

Source: Siegel, et al.’s (2004:119) literature review 

 

Although a linear flow model of technology transfer from universities to industry (Figure 

5) is widely used, Siegel, et al. (2004) illustrated that a linear flow model of technology 

transfer from universities to industry, which reflects the conventional wisdom among 

academic administrators, does not understate the complexity of the technology transfer 

process. Siegel, et al. (2004:118) and, similarly, Siegel and Phan (2005:5) proposed that 

there are three types of stakeholders in the process of university-industry technology 

transfer:  

• University or academic scientists, who discover new technologies (Siegel, et al. 

2004:118). Academic scientists, especially those who are untenured, seek the rapid 

dissemination of their ideas and breakthroughs. This propagation of new 

knowledge is manifested along several dimensions, including publications in the 

most selective scholarly journals, presentations at leading conferences, and research 

grants. The end result of such activities is peer recognition through citations and 

stronger connections to the key social networks in academia. Faculty members may 

also seek pecuniary rewards, which can be pocketed or plowed back into their 

research to pay for laboratory equipment, graduate students, and post docs (Siegel 

and Phan 2005:5). 

• TTO directors and university administrators, who serve as liaisons between 

academic scientists and industry and who manage the university’s intellectual 

property (Siegel, et al. 2004:118:6). They attempt to generate revenue from the 
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intellectual property portfolio and, therefore, actively seek to market university-

based technologies to firms and entrepreneurs (Siegel and Phan 2005). 

• Firms/entrepreneurs, who commercialize university-based technologies (Siegel, et 

al. 2004:118). Firms and entrepreneurs wish to secure exclusive rights to such 

technologies, since it is critical to maintain proprietary control over technology 

resources that may constitute a source of competitive advantage (Siegel and Phan 

2005:6). 

 

Based on 55 structured interviews with these key stakeholders, Siegel, et al. (2004) 

proposed a revised model of technology transfer from university to industry (Figure 6), 

which also includes factors of organizational and managerial behaviors and skills in 

facilitating effective university-industry technology transfer.  

 

 
Figure 6: Organizational and managerial issues in the university-industry technology 

transfer process 

Source: Siegel, et al. (2004:138) 

 

In their analysis of the effectiveness of university technology transfer, Siegel and Phan 

(2005) proposed a process model of university technology transfer, depicted in Figure 7. If 

the faculty member decides to file an invention disclosure with the technology transfer 

office (studies such as Thursby, et al. (2001); Siegel, et al. (2003b); and Siegel, et al. 

(2003c) indicate that many faculty members are not disclosing inventions to the technology 



 

42 

transfer office) the university administration, in consultation with a faculty committee, 

must decide whether to patent the invention. At this juncture, the technology transfer office 

attempts to evaluate the commercial potential of the invention. Given the high costs of 

filing and protecting patents, some institutions are reluctant to file for a patent if there is 

little interest in the technology expressed by industry. Sometimes firms or entrepreneurs 

have already expressed sufficient interest in the new technology to warrant filing a patent. 

If a patent is granted, the university typically attempts to market the invention by 

contacting firms that can potentially license the technology or contacting entrepreneurs 

who are capable of launching a start-up firm based on the technology. This step highlights 

the importance of the technology licensing officer’s personal network and his or her 

knowledge of potential users of the technology. Faculty members may also become 

directly involved in the licensing agreement as technical consultants or as entrepreneurs in 

a university spin-out. Licensing agreements entail either up-front royalties, royalties at a 

later date, or equity in a start-up firm launched to commercialize the technology (Siegel 

and Phan 2005:5). 

 

 
 

Figure 7: A process model of university technology transfer.  

Note: Shaded areas are potential entrepreneurial actors; bold represent resource flows. 

Source: Siegel and Phan (2005:4) 

 

Some other models describe technology transfer in terms of networking arrangements and 

emphasize not so much formal search as the role of long-term relationships between the 
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two parties. Still other studies indicate that it is possible to combine the two approaches 

(formal search and informal networking arrangements) to ensure a successful transfer 

(Harmon, et al. 1997:423). 

 

Parts of presented models are incorporated in my model of a technology transfer process 

from academia to new firms, from an academic/academic-entrepreneur’s point of view, in 

details explained in Chapter 4. 

 

3.3. Technology transfer mechanisms 

In technology transfer, the intellectual asset package that constitutes the technology is 

literally handed from one party to another (Speser 2006:xxiii). The main vehicles of 

technology transfer in the United States have been corporate research and development 

agreements (CRADAs), intellectual property licenses (IPLs), and work for others (WFOs) 

agreements. These types of arrangements often work well for large firms, but the high 

costs of negotiating such agreements make them very expensive, so they have been used 

sparingly by small entrepreneurial enterprises (Walsh and Kirchhoff 2002:134). 

 

Bozeman (2000) defined eight different transfer media for the technology transfer process 

(following some are references to some research papers that empirically studied specific 

transfer media): 

• Literature – e.g. Van Looy, et al. (2004); Fabrizio (2006) 

• Patent – e.g. Mowery and Ziedonis (2002); Thursby and Thursby (2002); Shane 

(2004b) 

• License – e.g. Shane (2002b); Thursby and Thursby (2002); Jensen, et al. (2003); 

Powers (2004); Powers and McDougall (2005) 

• Absorption – e.g. Fabrizio (2006); Vinding (2006) 

• Informal – e.g. Schrader (1991) 

• Personnel exchange – e.g. Zellner (2003) 

• On-site demonstration 

• Spin-off – e.g. Radosevich (1995); Steffensen, et al. (2000); Shane (2002b); Gübeli 

and Doloreux (2005) 
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Harmon, et al. (1997), in their study of 23 companies that have obtained the rights to new 

technology developed at the University of Minnesota (United States), identified five types 

of transfer processes from university to industry: 

1. The technology is invented in the university lab and sold to an already existing 

company, where the connection between the lab and the company was made prior 

to the development of the technology and the relationship between the two is not 

exclusively devoted to the new technology. 

2. The technology is invented in the university lab and sold to an already existing 

company, where the relationship between the inventor and the company did not 

exist prior to the development of the technology.  

3. The technology is invented in the university lab and sold to a venture company. 

4. The technology is invented in the university lab, and a new company is created 

specifically to sell it. 

5. The technology is initially developed by a private firm, but the firm seeks out the 

university to assist in areas where it needs expertise.  

 

One of the mechanisms for transferring technology from academia, where an individual 

scientist or engineer is actively involved, is an academic spin-off that constitutes a 

mechanism of direct commercialization of intellectual property developed within 

academia. A spin-off is a mechanism for technology transfer because the new company is 

usually formed in order to commercialize a technology that originated in one of the 

following (Steffensen, et al. 2000:96): 

• Government R&D laboratory 

• University 

• Private R&D organization 

 

Ndonzuau, et al. (2002) proposed a stage model of academic spin-off creation based on 

interviews with officials from local development agencies, managers of university liaison 

offices and incubators, and founders of spin-off companies in 15 different universities in 

Finland, Sweden, The Netherlands, Belgium, France, the United Kingdom, Israel, Canada, 

and the United States. The input-output model, depicted on Figure 8, has four stages: 

• Stage 1: to generate business ideas from research 

• Stage 2: to finalize new venture projects out of ideas 
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• Stage 3: to launch spin-off firms from projects 

• Stage 4: to strengthen the creation of economic value by spin-off firms 

 

 
 

Figure 8: The global process of valorization by spin-off 

Source: Ndonzuau, et al. (2002:283) 

 

In all of these stages, an academic who becomes an academic-entrepreneur is extremely 

important, since only 12% of university inventions were ready for commercial use at a 

time of license (Jensen and Thursby 2001:62). Therefore academic spin-offs are an 

important mechanism of technology transfer from academia. 

 

3.4. Technology transfer from academia to spin-offs 

Global technological competition has made technology transfer from academia to firms an 

important public policy issue (Rahm 1994a). Academia and individual academic 

institutions are a primary source of new knowledge production and innovation (Brennan 

and McGowan 2007 forthcoming). It is widely acknowledged that the commercialization 

of scientific and technological knowledge produced in public-funded research institutions, 

including universities and research centers, and brought to the marketplace has a 

fundamental role to play in wealth creation, supports economic growth and technological 

innovation, and plays a significant role in new venture creation, growth of existing firms, 

and new job creation (Mansfield 1991; Harmon, et al. 1997; Ndonzuau, et al. 2002; Siegel, 

et al. 2003a). Research by Jaffe (1989), Mansfield (1991), Acs, et al. (1992), Mansfield 

(1998), and others indicates that technological change in important segments of the 

economy has been based significantly on knowledge that was spun from academic 

research.  
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In recent years, both academia and politicians have realized that academic research 

constitutes an important source of knowledge that is not yet sufficiently tapped as far as 

economic development is concerned. Since a significant proportion of the products and 

processes that are currently sold and used could not have been developed without academic 

research (Mansfield 1998), most academic institutions should be aware that they can 

exploit their own research results by promoting and sustaining the creation of new 

companies. Also, in the publication “Fostering Entrepreneurship”, published by the 

Organisation for Economic Co-operation and Development (OECD), many authors stress 

that universities must establish appropriate grounds for increasing technology transfer from 

university research to new firms (Organisation for Economic Co-operation and 

Development 1998). 

 

It is clear that there is more than one mechanism to the commercialization of academic 

intellectual property. Key mechanisms are the formation of spin-off companies, patents, 

licenses, and research joint ventures (Lockett, et al. 2005). In the past, academic 

institutions passively licensed their technologies to large established companies (Dill 1995; 

Siegel, et al. 2003b), generally because the associated risks are lower (Gregory and 

Sheahen 1991). However, today many academic institutions actively search for ways to 

channel proprietary technology to maximize rents to spawn new companies (Thursby, et al. 

2001; Wright, et al. 2004; Chapple, et al. 2005; Powers and McDougall 2005), since 

licenses are a relatively inefficient means of maximizing potential returns on a patented 

product (Doutriaux 1992). The reason for this is because patented ideas or inventions often 

do not become commercialized products, and those that do make it experience erosion over 

time in their value through the reinvention and obsolescence process (Gregory and 

Sheahen 1991). Licensing, which is the most common mechanism to commercialize 

university technology (Radosevich 1995), has the advantage that the academic and the 

university are able to capitalize on the technology (in the United States, university license 

revenues increased over 315% from $220 million in 1991 to $698 million in 1997 

(Pressman and AUTM Survey Statistics and Metrics Committee 2002)) and the academic 

is able to pursue his or her research without having to commit a large amount of time to 

commercial matters (Lockett and Wright 2005). The downsides to this approach are as 

follows (Franklin, et al. 2001): 

• The nature of the new technology may not be easily patented and transacted via a 

license agreement 
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• Universities may not be able to capture the full value of their technology through a 

licensing agreement and may therefore seek a more direct involvement in the 

commercialization of new technology through spin-off companies 

 

Jensen and Thursby (2001) found that only 12% of university inventions were ready for 

commercial use at a time of license—which points to the importance of incubation 

(Clarysse, et al. 2005)—and manufacturing feasibility was known for only 8%. Similarly, 

Jensen, et al. (2003) reported that faculty involvement in further development is necessary 

for commercial success for 71% of the inventions licensed. Therefore, we can be positive 

that whatever the route of technology transfer is, the core to its success will be the role 

played by the creator of the intellectual property, the individual scientist or engineer 

(Jensen and Thursby 2001; Goldfarb and Henrekson 2003; Jensen, et al. 2003; Wright, et 

al. 2004; Markman, et al. 2005a). Also, although an innovation may seem clearly 

applicable or marketable, it is common, that still no existing firm will risk taking on it 

(Graft, et al. 2002), thus academic spin-offs are an important mechanism for transferring 

technology from academia since the scientists are actively involved in their creation. This 

is the reason why spin-off companies allow good ideas to be more fully developed such 

that the end product has greater marketplace appeal (Moore 1986 cited in Powers 2000). In 

addition, spin-offs based on university technology (such as Lycos, Genentech, and Cirrus 

Logic) tend to survive longer and be more likely to achieve initial public offering (IPO) 

status (Shane and Stuart 2002).  

 

3.4.1. Academic Spin-offs 

The spin-off process is one important means of transferring and commercializing 

technological innovations (Carayannis, et al. 1998). Since the early 1980s, there has been a 

growing tide of commercial enterprise emerging from academic organizations (Sljivic 

1993). New technology-based firms established from academic research have been present 

in the USA for many decades (Brett, et al. 1991; Roberts 1991). In Europe, the 

establishment of new technology-based firms from academic research is still in the initial 

stage of development. Although the first academic spin-offs in Europe appeared in the 

1970s, they were not yet specifically encouraged since they diverted effort from basic 

research and academia usually did not pay any attention to them or often even opposed 

their development (Stankiewicz 1994). Spinning off new ventures from academic 
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laboratories gained acceptance in Europe as a valid method of technology transfer in the 

1990s (Degroof and Roberts 2004), although the entrepreneurial activities of scientists are 

by no means a totally new phenomenon. For example, entrepreneurial activities by 

scientists occurred in the 17th century in German pharmaceutical science; however, these 

activities did not affect academic research sites (Etzkowitz 1998). In the 1990s, 

entrepreneurship was also recognized as a key instrument of technology innovation. This 

was an important change in Europe, where academic institutions have traditionally 

considered that technology transfer and commercialization were outside of their mission 

(Owen-Smith, et al. 2002) and entrepreneurship has not been as developed as in the United 

States (Organisation for Economic Co-operation and Development 1998). 

 

The growth of the literature on academic spin-offs reflects the increased interest in this 

form of academia-to-industry technology transfer. Empirically based studies have 

identified a range of factors facilitating or hindering the creation and development of spin-

offs, including the availability of venture capital, the availability of supporting services, the 

economic climate, the market and technology opportunities, the industry and research 

institutions’ relationship, etc. (Smilor, et al. 1990; Weatherston 1993; Stankiewicz 1994; 

Blair and Hitchens 1998; Chiesa and Piccaluga 1998; Rappert and Webster 1998; 

Steffensen, et al. 2000; Di Gregorio and Shane 2003; Grandi and Grimaldi 2005). Personal 

motivations, the business competencies of scientist-entrepreneurs, the availability of 

external resources, and the university environment are also found to play a significant role 

in encouraging or preventing entrepreneurial activity in universities (Druilhe and Garnsey 

2004). 

 

From a public policy standpoint, taxpayer support for university-based research is 

traditionally justified by an argument on the return on investment to society (Jensen and 

Thursby 2001). In the United States, legislative initiatives such as the Bayh-Dole act 

(University and small business patent procedures act) of 1980 give universities the right to 

own, patent, and license inventions from federally funded research (Jensen, et al. 2003). 

The Bayh-Dole act has accomplished the following: 

• Helped accelerate the rate of diffusion of new technologies from universities and 

federal laboratories to firms (Lockett, et al. 2005) 

• In general, contributed to the rapid emergence of new high-technology firms 

forming around academic inventions (Shane 2002a) 
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• Contributed to high rates of growth in the United States economy during the 1990s 

(Mowery and Ziedonis 2002) 

• Helped increase the number of technology transfer offices in U.S. universities from 

25 to well over 200 (Jensen, et al. 2003) 

 

The so-called “bottom up” approach in the United States means that U.S. policy gave 

universities incentives to respond to a commercial opportunity, but did not dictate or even 

suggest what the best response to this opportunity was. In contrast to the United States, in 

Europe the introduction of academic entrepreneurship is a recent “top down” approach in 

response to the innovation gap between the United States and Europe (Etzkowitz 2003; 

Goldfarb and Henrekson 2003; Soete 2003). Since the commercial environment is far 

different from the academic environment (Sljivic 1993), an academic spin-off company has 

particular characteristics and problems unique to it. 

 

3.4.2. Importance of academic spin-offs 

Research by Jaffe (1989), Mansfield (1991), Acs, et al. (1992), Mansfield (1998), and 

others indicates that technological change in important segments of the economy has been 

based significantly on knowledge that was spun off from academic research.  

 

Academic spin-offs are an important means of technology transfer from an academic 

organization, an important mechanism for economic activity (Roberts and Malone 1996; 

Di Gregorio and Shane 2003; Nicolaou and Birley 2003a), a mechanism for creating jobs 

and new wealth (Steffensen, et al. 2000; Perez Perez and Sanchez 2003; Walter, et al. 

2006), a key dimension in industry-science links (Debackere and Veugelers 2005), 

important means of regions’ economic development (Mian 1997; Nicolaou and Birley 

2003a), and an important mechanism for introducing new commercial products to the 

marketplace (Pressman and AUTM Survey Statistics and Metrics Committee 2002). For 

example, spin-offs are the main mechanism for the rapid growth of “technopolises” like 

Silicon Valley, Route 128, Austin, Cambridge (all in the United States), and others 

(Rogers, et al. 2001). Carayannis, et al. (1998) quoted a Bank of Boston survey 

(BankBoston 1997) that observed that the Massachusetts Institute of Technology had spun 

off approximately 4,000 companies, employing 1.1 million people and generating annual 

worldwide sales of US$232 billion. Furthermore, Mustar (1997) reported that 200 



 

50 

academic spin-offs from France that he has studied created 3,500 jobs. Spin-offs are also 

found as a mechanism for emerging new industries in the long run (Roberts 1991). 

 

Although many start-ups may fail within a few years, as the technology itself fails to prove 

viable and financiers pull out, on occasion university-based start-ups may grow into major 

industrial contenders. Several major employers in the San Francisco Bay Area (United 

States) that were spawned from universities include Sun Microsystems, Cisco Systems, 

Chiron, and Genentech. Most often, the results are somewhere in the middle: successful 

start-ups based on university technologies are acquired and absorbed by larger companies 

who seek out the technology or expertise developed by a start-up to complement their own 

R&D initiatives (Graft, et al. 2002). 

 

Politicians in the European Union have also recognized the importance of technology 

transfer from academia and the establishment of spin-offs. Therefore the European Union 

funds projects such as PROTON (Pan-European network of knowledge transfer offices and 

companies affiliated to universities and other public research organizations), PAXIS (The 

pilot action of excellence on innovative start-ups), GLOBALSTART (New concepts to 

stimulate global start-ups through a university spin-off program), PRIME (Policies for 

research and innovation in the move toward the European research area), and INDICOM 

(Direct indicators for commercialization of research and technology). These projects are 

examining issues concerning technology transfer from academia and the establishment of 

academic spin-offs (Lockett, et al. 2005). 

 

Policymakers in many developed countries have responded to the importance of academic 

spin-offs by erecting infrastructures intended to facilitate the commercialization of 

scientific research output (Goldfarb and Henrekson 2003). For example, to stimulate the 

commercialization of university-based research and promote spin-offs, the UK government 

established the £50 million University Challenge Seed Fund, which provides venture 

capital funding for university-based spin-offs and, based on a project called Science 

Enterprise Challenge, created 12 government-sponsored science enterprise centers at 

several UK universities that provide educational, training, and financial services to would-

be academic and graduate entrepreneurs (Wright, et al. 2004; Lockett, et al. 2005).  
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Despite the perceived importance of spin-offs and the growth in the number of spin-offs 

from universities, there have been very few systematic studies that have examined this 

phenomenon. In fact, in most research, spin-offs have been one of a number of technology 

transfer mechanisms under study, including patenting and licensing, with relatively little 

emphasis placed on detailed research into spin-off activity per se (Leitch and Harrison 

2005). To fill this gap, this research will focus only on the technology transfer from 

academia to new firms, and it will focus particularly on factors that motivate academics to 

start a new company to exploit academic inventions. 

 

3.5. Conclusions 

This chapter first operationalized the terms technology, technology transfer, and spin-off. 

In this doctoral dissertation, I follow the Dorf and Byers (2005:6) definition, which defines 

technology as the one that includes devices, artifacts, processes, tools, methods, and 

materials that can be applied to industrial and commercial purposes. I define technology 

transfer as a transfer of knowledge developed within an academic institution, scientific or 

technical know-how, technology, technology-based ideas, or research results; from the 

academic institution to industry, where an academic institution may or may not have the 

property rights for commercialization of such scientific or technical know-how, 

technology, technology-based ideas, or research results. To avoid confusion resulting from 

various definitions of academic spin-off companies found in previous literature, I proposed 

my own operationalization of academic spin-off. An academic spin-off is a company (1) 

that is founded (or co-founded by non-academics) by one or more academics (not 

including students), (2) that was created to commercially exploit some knowledge, 

scientific or technical know-how, technology, technology-based ideas, or research results 

developed within an academic institution, (3) for which an academic institution may or 

may not have the property rights for commercialization of such scientific or technical 

know-how, technology, technology-based ideas, or research results, and (4) for which it is 

not necessary that such knowledge, scientific or technical know-how, technology, 

technology-based ideas, or research results developed within an academic institution is a 

core research focus of that academic institution. 
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The second section of this chapter reviewed major models of the technology transfer 

process, while the third section discussed the mechanisms of technology transfer. The 

fourth section focused on one technology transfer process and mechanism: technology 

transfer from academic institutions to spin-offs. This section showed that academic spin-

offs are an important means of technology transfer from an academic organization, 

although this is not well researched. Since the drive for entrepreneurship within academic 

institutions is recent, research on how universities are trying to promote the creation of 

spin-offs is still in its infancy (Radosevich 1995; Roberts and Malone 1996; Carayannis, et 

al. 1998; Steffensen, et al. 2000). In order to promote technology transfer from academia to 

new firms, factors affecting the establishment of new firms based on academic research 

(both the key facilitators and the key barriers) have to be identified. These factors are 

presented in next chapter about a conceptual framework for studying a technology transfer 

process from academia to new firms from an academic/academic-entrepreneur’s point of 

view.  

 



 

53 

4. FRAMEWORK FOR STUDYING TECHNOLOGY TRANSFER 

FROM ACADEMIA TO NEW FIRMS 

Academic entrepreneurship arises from internal as well as external impetuses (Etzkowitz 

2003). Both micro- and macro-level factors influence the decision to create a new company 

to exploit an academic invention. At the micro level, research has shown that motivational 

factors of academics (Roberts 1991; Steffensen, et al. 2000; Shane 2004a), the attributes of 

technological inventions themselves (Shane 2001a), inventors’ career experience (Levin 

and Stephen 1991), inventors’ psychological make-up (Roberts 1991), and inventors’ 

research skills (Zucker, et al. 1998) influence this decision. At the macro level, research 

has shown that technology regimes and characteristics of the parent organization (Rogers, 

et al. 2001; Shane 2001b; Powers and McDougall 2005), size of the technology transfer 

office (O'Shea, et al. 2005), age of the technology transfer office (Roberts and Malone 

1996; Powers and McDougall 2005), size of federal funding in science and engineering 

(Shane 2004a; Powers and McDougall 2005), level of industry R&D funding (Powers and 

McDougall 2005), availability of venture capital (Druilhe and Garnsey 2004; Powers and 

McDougall 2005), strength of patent protection in a line of business (Shane 2002b), 

conflict between spin-off and parent (Steffensen, et al. 2000), university rewards systems 

based mainly on publications and citations (Franklin, et al. 2001; Goldfarb and Henrekson 

2003), university quality (O'Shea, et al. 2005), universities’ intellectual property (Goldfarb 

and Henrekson 2001), official university policy toward spin-offs (Roberts and Malone 

1996; Chiesa and Piccaluga 1998), and government policies (Liu and Jiang 2001; Shane 

2004a) influence this decision. 

 

Although both micro- and macro-level factors influence the tendency of academics to start 

a new company to exploit academic inventions, I discuss only factors from the 

academic/academic-entrepreneur’s point of view in this research for the following reasons: 

• The core to technology transfer is played by the creator of the intellectual property, 

the individual academic (Jensen and Thursby 2001; Goldfarb and Henrekson 2003; 

Jensen, et al. 2003; Wright, et al. 2004; Markman, et al. 2005a) 

• Micro-level factors have not been widely empirically tested (most authors make 

conclusions based on case studies) 
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In Figure 9, “Framework for studying technology transfer from academia to new firms 

from the academic/academic-entrepreneur’s point of view,” I included two independent 

sub-models that have different dependent variables (academic’s intention to become an 

entrepreneur and academic’s entrepreneurial engagement) and the same independent 

variables. Each sub-model is tested using a different sample. The sub-model with the 

dependent variable academic’s intention to become an entrepreneur is tested on a sample 

of academics who are without their own company and employed at technical faculties or 

departments. The sub-model with the dependent variable academic’s entrepreneurial 

engagement is tested on a sample of academic-entrepreneurs who are or were employed at 

technical faculties or departments. The reason for including two independent sub-models in 

one framework is that not only are those academics who already own a company important 

for technology transfer, but also those who have intentions to establish their own company 

(most policy measures should be focused on those who have intentions to establish their 

own company). 

 

In the framework for studying technology transfer from academia to new firms, I included 

the key facilitators as well as the key barriers to technology transfer that were previously 

identified in the literature (mainly literature about general entrepreneurship, psychology of 

entrepreneurs, technology transfer, academic entrepreneurship, and university-industry 

links) and also some additional facilitators as well as barriers to technology transfer that I 

identified during previous unpublished research. The factors that can be conceptually (but 

not statistically) grouped into three categories (academic/academic-entrepreneur’s personal 

characteristics, working environment, and perceived support) are as follows: 

• Academic/academic-entrepreneur’s personal characteristics 

1. Entrepreneurial self-efficacy 

2. Motivational factors 

3. Personal networks 

• Academic/academic-entrepreneur’s working environment 

4. Type of research 

5. Number of years spent at the academic institution 

6. Patents 

7. Cooperation with the industry 

8. Scientific publications 
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• Academic/academic-entrepreneur’s perceived support 

9. Perceived role models 

10. Perceived support from the academic institution 

 

 
Figure 9: Framework for studying technology transfer from academia to new firms from 

the academic/academic-entrepreneur’s point of view 

Source: Author’s research 
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In what follows, I explain in detail the above “Framework for studying technology transfer 

from academia to new firms from the academic/academic-entrepreneur’s point of view,” 

together with both dependent variables and individual factors that influence the academic’s 

intention to become an entrepreneur or the academic’s entrepreneurial engagement. 

 

4.1. Dependent variables 

This section discusses the two dependent variables in my “Framework for studying 

technology transfer from academia to new firms from the academic/academic-

entrepreneur’s point of view” (see Figure 9). The first dependent variable, academic’s 

intention to become an entrepreneur, is included in Model 1: Factors affecting academic’s 

intention to become an entrepreneur. The second dependent variable, academic’s 

entrepreneurial engagement, is included in Model 2: Factors affecting academic’s 

entrepreneurial engagement. 

 

4.1.1. Academic’s intention to become an entrepreneur 

Intentionality is a state of mind directing a person’s attention (and, therefore, experience 

and actions) toward a specific object (goal) or path in order to achieve something (an 

outcome) (Bird 1988:442; Bird and Jelinek 1988:21). A behavioral intention is the 

cognitive representation of a person’s decision to perform a given behavior (Ajzen 

2002:109). The intention is based on attitude toward the behavior, subjective norm, and 

perceived behavioral control, with each predictor weighted for its importance in relation to 

the behavior and population of interest (Ajzen 2006). As a general rule, the more favorable 

the attitude and subjective norm and the greater the perceived control, the stronger should 

be the person’s intention to perform the behavior in question (Ajzen 2002). 

 

While behavioral intentions have been studied by psychologists for generations (e.g. James 

1890 cited in Bird and Jelinek 1988; Lewin, et al. 1935 cited in Bird and Jelinek 1988; 

Miller, et al. 1960 cited in Bird and Jelinek 1988; Assagioli 1973 cited in Bird and Jelinek 

1988; Ajzen 1991; Ajzen 2002), entrepreneurial intentions gained popularity in last two 

decades—after Ajzen’s (1991) theory of planned behavior was introduced to 

entrepreneurship research. Even Shapero’s model of entrepreneurial event (Shapero 1975; 
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Shapero and Sokol 1982), which hypothesizes that the intent to start a business derives 

from perceptions of both desirability and feasibility and from a propensity to act upon 

opportunities, remained untested until Krueger’s (1993) study.  

 

Recognizing that starting a business is an intentional act (Krueger, et al. 2000), and that 

intentions are the single best predictor of any planned behavior, including entrepreneurship 

(Krueger, et al. 2000), holds substantial implications for research. The relationship 

between entrepreneurial intentions and entrepreneurial behavior is based on a wide range 

of theoretical models (e.g. Bird 1988; Katz 1992; Boyd and Vozikis 1994; Krueger and 

Brazeal 1994) and empirical studies (e.g. Krueger 1993; Kolvereid 1996; Autio, et al. 

1997; Krueger, et al. 2000; Douglas and Shepherd 2002; Arenius and Minniti 2005; 

Kolvereid and Isaksen 2006). 

 

According to Bird’s (1988) conceptual model of entrepreneurial intentionality (Figure 10), 

personal and social contexts interact with rational and intuitive thinking during the 

formulation of entrepreneurial intentions. Personal context includes personal history 

factors (e.g. having prior experience as an entrepreneur), personality characteristics (e.g. 

need for achievement, need for control), and abilities (e.g. promoting ideas). Social context 

includes social, political, and economic variables, such as displacement, changes in 

markets, and government deregulation of industries. Entrepreneurial intentions are further 

structured by (1) a person’s rational, analytic, and cause-effect thinking (these 

psychological processes underlie formal business plans, opportunity analysis, resource 

acquisition, goal setting, and, most observable, goal-directed behavior) and (2) intuitive, 

holistic, and contextual thinking, which frames and structures an entrepreneur’s intention 

and action. This thinking is inspired by vision, hunch, an expanded view of untapped 

resources, and a feeling of the potential of the enterprise, the entrepreneur perseveres (Bird 

1988). 
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Figure 10: Bird’s contexts of intentionality 

Source: Bird (1988:444) 

 

Boyd and Vozikis’s (1994) model further develops Bird’s (1988) model of entrepreneurial 

intentionality by suggesting that individual self-efficacy influences the development of 

both entrepreneurial intentions and actions or behaviors. 

 

Katz (1992) proposed a model of employment status (self-employed versus wage or salary 

employed) choice based on psychological, sociological, and cognitive variables. The 

model is psychosocial to the extent that it utilizes an individual’s psychology in the form of 

values and decision-making processes, and it is social to the extent that it depends on 

personal history and social context as factors contributing to the decision process. It is 

cognitive to the extent that the decision processes utilize the cognitive heuristics of 

availability, representativeness, and, in a few cases, adjustment from an anchor to describe 

the process and decision likelihoods of the individual (Katz 1992). 

 

Krueger and Brazeal (1994) theoretically, and Krueger, et al. (2000) empirically, compared 

Shapero’s model of entrepreneurial event (Shapero 1975; Shapero and Sokol 1982) and 

Ajzen’s (1991) theory of planned behavior, and they found a considerable overlap. 

According to Krueger and Brazeal (1994:96), perceived feasibility in Shapero’s model of 

entrepreneurial event corresponds to perceived behavioral control in the Ajzen’s theory of 
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planned behavior. Both concepts, in turn, are related to perceived self-efficacy. Concepts 

of subjective norm and attitude in Ajzen’s theory of planned behavior are subsumed by 

perceived desirability in Shapero’s model of entrepreneurial event. 

 

Krueger’s (1993) study, which empirically tested Shapero’s model of entrepreneurial event 

(Shapero 1975; Shapero and Sokol 1982), found strong significant support for Shapero’s 

propositions that entrepreneurial intentions derive largely from (1) perceptions of 

feasibility (a positive significant standardized coefficient of 0.27), (2) perceptions of 

desirability (a positive significant standardized coefficient of 0.32), and (3) a propensity to 

act (a positive significant standardized coefficient of 0.18), which derives from control 

beliefs. Kruger’s (1993) path analysis demonstrated that the impact of prior entrepreneurial 

exposure (breadth of entrepreneurial experience) on intentions is indirect, operating 

through perceived feasibility. The positiveness of entrepreneurial experiences also 

indirectly influences intentions through perceived desirability. 

 

Kolvereid (1996) used a sample of 128 Norwegian undergraduate business students and 

found strong support for the theory of planned behavior (Ajzen 1991) as applied to 

employment status choice intentions (employment status choice intentions are influenced 

by attitude [a standardized coefficient of 0.183], subjective norm [a standardized 

coefficient of 0.351], and perceived behavioral control [a standardized coefficient of 

0.344]). Kolvereid (1996) also found that demographic characteristics (family background, 

gender, and past experience) influence employment status choice intentions only indirectly 

through their effects on attitude, subjective norm, and perceived behavioral control. 

 

Kolvereid and Isaksen’s (2006) results, which are based on hierarchical regression method 

and on longitudinal data from 297 Norwegian business founders, suggest the following: 

• Salient beliefs concerning self-employment determine attitudes toward self-

employment (all four salient belief variables—autonomy, authority, economic 

opportunity, and self-realization—were significantly related to intentions: 

autonomy’s standardized coefficient of 0.21, authority’s standardized coefficient of 

0.15, economic opportunity’s standardized coefficient of 0.26, and self-realization’s 

standardized coefficient of 0.21). 
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• Attitude (a positive significant standardized coefficient of 0.34) and subjective 

norm (a positive significant standardized coefficient of 0.25) determine intentions 

to become self-employed. 

• Intentions to become self-employed determine actual entry into self-employment 

(the correlation between intention and behavior was 0.63, indicating that intentions 

alone explain 39.7% of the variance in the measure of behavior). 

 

Douglas and Shepard (2002) investigated the relationship between career choice and 

people’s attitudes toward income, independence, risk, and work effort. They found that the 

strength of intention to become self-employed was positively and significantly related to 

the respondents’ tolerance for risk and their preference for independence, but it was not 

significantly related to work effort and income. 

 

Arenius and Minniti (2005), using a large sample of individuals in 28 countries, including 

Slovenia, The Netherlands, and the United Kingdom (data were obtained through Global 

entrepreneurship monitor [GEM] project), investigated which variables are significantly 

correlated with an individual’s decision to become an entrepreneur. Their results suggest 

that perceptual variables (such as alertness to opportunities, confidence about one’s own 

skills, and fear of failure, which could, in my terms, be interpreted as willingness to learn 

from failures) are significantly correlated with new business creation across all countries in 

their sample and across gender. 

 

Autio, et al. (1997), in their study “Entrepreneurial intent among students: testing an intent 

model in Asia, Scandinavia, and USA,” report that entrepreneurial intent among students 

of technology and sciences is influenced by the following: 

• Entrepreneurial conviction (a significant standardized coefficient of 0.35), which 

measures the respondent’s perceived ease of starting up a new firm as well as the 

perceived feasibility of such a choice 

• Person’s age (a significant standardized coefficient of 0.13) 

• Work experience in SMEs (a significant standardized coefficient of 0.11) 

• Years studied (a significant standardized coefficient of 0.08) 

• School (a significant standardized coefficient of -0.06) 

• University support (a significant standardized coefficient of -0.08) 
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• Work experience in a large firm (a significant standardized coefficient of -0.10) 

• Autonomy (a significant standardized coefficient of -0.10) 

 

Based on the above discussion, it is evident that in recent years entrepreneurial intentions 

have become an important research topic. However, little is known about the determinants 

of academic-entrepreneurial intentions, therefore this study will focus on determinants of 

academic-entrepreneurial intentions and thus try to fill the literature gap. 

 

4.1.2. Academic’s entrepreneurial engagement 

The academic-entrepreneur needs to make choices in terms of committing full-time to a 

spin-off or academic institution or working part-time at both. On one hand, the academic 

may leave academia to completely focus his or her energy into the firm; on the other hand, 

the inventor may decide to remain in academia and may or may not accept a part-time 

position in the company (Nicolaou and Birley 2003b). Harmon, et al. (1997) found that 

few university inventors leave the university but rather generally help to commercialize the 

invention on a part-time basis. When academics establish a spin-off company, this does not 

necessarily imply that they leave their academic position permanently nor take a leave of 

absence (Goldfarb and Henrekson 2003). Richter (1986) estimated that 3.3% of scientists 

and engineers who are employed full-time as professors in American four-year higher 

educational institutions also work as consultants for commercial companies of which they 

are owners or partial owners. Similarly, Allen and Norling (1991) conducted a study in the 

United States and found that among 912 faculty members in science, engineering, 

business, and medicine, 16.2% of academics are engaged in firm formation, but only 4.4% 

are engaged in firm formation on the basis of their academic research.  

 

Most scholars have tried to do one of the following: 

• Identify differences between entrepreneurs (academic or other entrepreneurs) and 

non-entrepreneurs (academics) for which they used a dichotomous variable that 

coded entrepreneurs as 1 and non-entrepreneurs as 0, or compared the two groups 

(e.g. Kassicieh, et al. 1996; Kassicieh, et al. 1997; Landry, et al. 2006) 

• Determine a typology of academic-entrepreneurs (e.g. Radosevich 1995; Dickson, 

et al. 1998; Nicolaou and Birley 2003a; Brennan and McGowan 2007 forthcoming) 
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For example: 

• Radosevich (1995) distinguished between: 

o The inventor-entrepreneurs who are or were laboratory employees and who 

actively seek to commercialize their own inventions, and  

o The surrogate-entrepreneurs who are not the inventors but who acquire 

rights to the federally sponsored technology. 

• Dickson, et al. (1998) identified three types of entrepreneurs based on a perceived 

transition from a posture of being purely academic to one of exploiting science.  

o The academic-entrepreneur was identified as someone who engages in 

entrepreneurial endeavors, but only as an adjunct to his or her academic 

work.  

o The entrepreneurial scientist was described as the scientist operating full-

time in a business venture while still essentially dedicated to scientific 

interests. 

o The scientific entrepreneur was identified as someone with both science and 

business qualifications, operating in a venture and regarding science as 

business (Dickson, et al. 1998 cited in Brennan and McGowan 2007 

forthcoming). 

• Nicolaou and Birley (2003a) suggested a typology based on three distinct types of 

spin-outs:  

o The orthodox spin-out is a company formed by one or more academics who 

leave the university to form the company. In this spin-out, all academics 

have contributed to the intellectual property. Birley (2002) identifies these 

founders as academic-entrepreneurs. 

o The technology spin-out is described as a situation when an outside 

investor-manager buys or leases the intellectual property (IP) from the 

university and forms a new company. The inventor-academics continue 

with their research and have nothing to do with the day-to-day management 

of the company, although they may hold equity and/or act as consultants 

(Birley 2002). 

o The hybrid spin-out arises where one or all of the following apply: (1) only 

a subset of those who have contributed to the intellectual property (the 

inventors) become shareholders of the company (the founders); (2) some of 

the founders of the company may stay in the university and have a role in 
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the company, while others may spin out with the company. Those who stay 

in the university may be directors of the company, sit on the scientific 

advisory board, or act as part-time, paid consultants; (3) one or more of the 

founders take a sabbatical from the university to start a company (Birley 

2002). 

 

Since academic-entrepreneurs are specific, and since there are clearly differences among 

those who have established spin-offs, I propose a new variable called academic’s 

entrepreneurial engagement, which measures the involvement of an academic in his or her 

spin-off company. To my knowledge, so far there has been no scale variable that measures 

an academic’s entrepreneurial engagement. This type of dependent variable can then be 

used in regression models as a dependent variable and also in structural equation modeling. 

 

4.2. Independent variables 

In this section, independent variables are discussed. Independent variables include: 

entrepreneurial self-efficacy, 10 different motivational factors, personal networks, type of 

research, number of years spent at the academic institution, patents, cooperation with the 

industry, scientific publications, perceived role models, and perceived support from the 

academic institution. 

 

4.2.1. Entrepreneurial self-efficacy 

It is widely acknowledged that most scientists lack the business background needed to 

bring technology closer to the market (Druilhe and Garnsey 2004), and many established 

spin-off companies can be characterized by a lack of commercial awareness that may lead 

the company to become technology- rather than market-driven. Typically, technology-

orientated entrepreneurs seek to develop the absolute best “mousetrap” and constantly 

pursue perfection (Wilem 1991:186). Products never sell themselves; there is always the 

need for varying degrees of marketing and sales skills (Sljivic 1993:32). The ability to 

connect specific knowledge and a commercial opportunity requires a set of skills, 

aptitudes, insights, and circumstances that are neither uniformly nor widely distributed 

(Venkataraman 1997). Besides commercial knowledge, new academic-entrepreneurs also 

require administrative skills, since whereas all administrative tasks were previously done 



 

64 

by the university, spin-off companies have to address these time-consuming and distracting 

aspects themselves (Sljivic 1993). 

 

The creation of a new venture by academics can be thus described as a process in which 

academics are involved in both the invention and the commercialization-exploitation phase 

(Grandi and Grimaldi 2005:823), thus they need both specific scientific knowledge and 

also business-related skills, or at least certainty in performing business-related roles and 

tasks, which are related to entrepreneurial self-efficacy. 

 

Wood and Bandura (1989:364) argue that perceived self-efficacy refers to people’s beliefs 

in their capabilities to mobilize the motivation, cognitive resources, and courses of action 

needed to exercise control over events in their lives. Boyd and Vozikis (1994:64) 

suggested that the concept of self-efficacy, derived from social learning theory (Bandura 

1977a cited in Boyd and Vozikis 1994; Bandura 1977b cited in Boyd and Vozikis 1994; 

Bandura 1982 cited in Boyd and Vozikis 1994), plays an important role in the development 

of entrepreneurial intentions and actions. 

 

The self-efficacy perspective is highly appropriate for the study of the entrepreneur (Chen, 

et al. 1998:300) because of the following: 

• As a task-specific construct rather than a global disposition, self-efficacy theory 

helps address the problem of lack of specificity in previous entrepreneurial 

personality research. 

• As a belief of one’s vocational capabilities, entrepreneurial self-efficacy is 

relatively more general than task self-efficacy. 

• As self-efficacy is closest to action and action intentionality, it can be used to 

predict and study entrepreneurs’ behavior choice, persistence, and effectiveness. 

• The relationship between self-efficacy and behavior is best demonstrated in 

challenging situations of risk and uncertainty, which are believed to typify 

entrepreneurship (Chen, et al. 1998:300). 

 

Entrepreneurial self-efficacy thus refers to the strength of an individual’s belief that he or 

she is capable of successfully performing the roles and tasks of an entrepreneur (Scherer, et 

al. 1989 cited in Chen, et al. 1998:301; Boyd and Vozikis 1994 cited in Chen, et al. 

1998:301). Although this conceptualization of entrepreneurial self-efficacy is 
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unidimensional, and a multidimensional conceptualization of entrepreneurial self-efficacy 

proposed by Drnovsek, et al. (In review process) would be more appropriate, I use 

unidimensional conceptualization of entrepreneurial self-efficacy because, unfortunately, 

Drnovsek, et al.’s (In review process) paper was not accessible to me at the time that the 

empirical part of this dissertation started. 

 

Chen, et al. (1998:295), in their first study, found that the total entrepreneurial self-efficacy 

score differentiated entrepreneurship students from students of both management and 

organizational psychology, and that across the three types of students (entrepreneurship, 

management, and organizational psychology), entrepreneurial self-efficacy was positively 

related to the intention to set up one’s own business. Chen, et al. (1998) also found that the 

entrepreneurship students have higher self-efficacy in marketing, management, and 

financial control than the management and organizational psychology students.  

 

In their second study, Chen, et al. (1998:295) simultaneously tested effects of 

entrepreneurial self-efficacy and locus of control on the criteria of founders versus non-

founders of current businesses. After controlling for individual and company background 

variables, the effect of entrepreneurial self-efficacy scores was significant, but the effect of 

locus of control was not. More specifically, it was found that business founders had higher 

self-efficacy in innovation and risk taking than did non-founders. 

 

Krueger, et al.’s (2000) study showed that perceived self-efficacy is correlated with 

perceived feasibility (R2 = 0.111, p < 0.002), which, together with global perceived 

desirability and propensity to act, significantly predicts intentions (R2 = 0.408, p < 0.0001). 

 

Zhao, et al.’s (2005:1269) study on a sample of 265 master of business administration 

(MBA) students across five universities in the United States showed that 42% of the 

variance in the entrepreneurial intentions in time 2 (the time 1 survey was administered to 

incoming MBA students; the time 2 survey was administered two years later, at the 

graduation of MBA students (Zhao, et al. 2005:1267)) is explained by entrepreneurial 

intentions in time 1 (a significant standardized coefficient of 0.47), gender (a significant 

standardized coefficient of -0.17), and entrepreneurial self-efficacy in time 2 (a significant 

standardized coefficient of 0.49). Their study also showed that 48% of the variance in the 

entrepreneurial self-efficacy in time 2 is explained by perceptions of formal learning in 
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time 2 (a significant standardized coefficient of 0.45), entrepreneurial experience in time 1 

(a significant standardized coefficient of 0.35), and risk propensity in time 1 (a significant 

standardized coefficient of 0.18). 

 

Ozgen and Baron (2007:185) showed that self-efficacy is significantly related to the 

opportunity recognition (a significant standardized coefficient of 0.31). 

 

Baum and Locke (2004:592) found that venture growth is influenced by the entrepreneur-

CEO’s self-efficacy about venture growth (a significant standardized coefficient of 0.34), 

the entrepreneur-CEO’s goals for venture growth (a significant standardized coefficient of 

0.26), and communicated venture growth content of the entrepreneur-CEO’s vision (a 

significant standardized coefficient of 0.22). They also found that communicated vision 

and self-efficacy are related to goals. 

 

Markman, et al.’s (2002) results, obtained from a random sample of 217 patent inventors, 

showed that general self-efficacy and regretful thinking distinguish inventors who started a 

business (i.e., technological entrepreneurs) from inventors who did not start a business 

(i.e., technological non-entrepreneurs). 

 

Above findings suggest that entrepreneurial self-efficacy is indeed related to important 

outcomes for entrepreneurs. 

 

4.2.2. Motivational factors 

According to Merton (1957 cited in Siegel, et al. 2004:118), a primary motive of university 

scientists is recognition within the scientific community, which results from publications in 

top-tier journals, presentations at prestigious conferences, and federal research grants. 

Faculty members may also be motivated by personal financial gain and/or a desire to 

secure additional funding for graduate students and laboratory equipment. 

 

Erez and Shneorson (1980:101) conducted a survey among 49 academics and 45 

professionals in industry and found that academics are motivated by the opportunity for 

publication, challenge in theory development, flexibility in allocation of time, and the high 

status attained in their job. In contrast, professionals in industry are highly motivated by 
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challenges in the operation of the organization, authority to manipulate others, and high 

level of income. 

 

In a recent exploratory study at MIT, Shane (2004a) uncovered motivational characteristics 

of academic-entrepreneurs (as key pull and push factors impacting academic-

entrepreneurial behavior [academic’s intention to become an entrepreneur/academic’s 

entrepreneurial engagement]), such as the following: 

• A desire to bring technology into practice (e.g. McQueen and Wallmark 1982:314; 

Corman, et al. 1988:39; Samsom and Gurdon 1993; Weatherston 1993; Chiesa and 

Piccaluga 2000:335; Shane 2004a:156). Inventors often start companies because 

they believe that establishing a spin-off is an effective way to bring their 

technologies into practice (Samsom and Gurdon 1993 cited in Shane 2004a:156). 

Corman, et al. (1988:39) examined 22 high-technology companies and their 

founders and reported that 90% of respondents emphasized the importance of being 

able to not only solve the research problems but develop their technical applications 

as well. Similarly, Shane’s (2004a:156) interviews with the founders of MIT spin-

offs provided evidence that many inventors of university technologies start 

companies because of their desire to bring technology into practice. 

• A desire for wealth (e.g. Roberts 1991:91; Weatherston 1993:238; Chiesa and 

Piccaluga 2000:335; Oakey 2003:683; Shane 2004a:158). Shane (2004a:158) 

reported that in the case of several MIT spin-offs, the inventors explained that they 

saw their colleagues making money and wanted to do so as well. Shane 

(2004a:158) also emphasized that part of the wealth creation motivation for 

university inventors to establish spin-offs is a realization among the inventors that 

much more money could be made establishing a successful company than by 

licensing an invention to an established firm. Although several scholars reported 

that desire for wealth is an important motivational factor, McQueen and Wallmark 

(1982:314) reported that it is not true that the founders of spin-off companies 

expect to earn large salaries and get rich in the short term. 

• A desire for independence (e.g. Doutriaux and Peterman 1982; McQueen and 

Wallmark 1982:314; Roberts 1991:91; Weatherston 1993:238; Chiesa and 

Piccaluga 2000:335; Oakey 2003:683; Shane 2004a:158), which is largely a 

response to frustration with university authorities (Weatherston 1993:238). Much 

entrepreneurship research has shown that people with a strong desire for 
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independence are more likely to found firms than people with a weak desire for 

independence (Shane 2003 cited in Shane 2004a:159). Similarly, several inventors 

that Shane (2004a) interviewed founded companies so they would not have to work 

for others.  

 

Aside from those motivational factors that were uncovered by Shane (2004a), McQueen 

and Wallmark (1982:314) additionally reported that an incentive to start a spin-off 

company is also a desire “to do something.” Oakey (2003) reported that besides previously 

mentioned independence and wealth, exploitation is also important. Doutriaux and 

Peterman (1982), in a study of 109 academic-entrepreneurs at Canadian universities, also 

reported that new challenge is an important motivational factor in the decision to start a 

new firm. Roberts (1991:91) studied 72 MIT spin-off entrepreneurs and found that, aside 

from those motivational factors that were uncovered by Shane (2004a), some other 

motivational factors are additionally important, such as (1) doing something others could 

not and (2) taking on and meeting broader responsibilities. Both of these factors are related 

to challenge. 

 

Based on this literature review and my knowledge of academic-entrepreneurs, it is 

apparent that several different motivational factors could impact (some could impede and 

some could foster) academic-entrepreneurial behavior. To sum up, these motivational 

factors are as follows: 

• Dissatisfaction with the academic environment 

• A desire for independence 

• A desire for safe and permanent employment 

• A desire for taking on and meeting broader responsibilities 

• A desire for wealth 

• A desire to bring technology into practice 

• A desire to disseminate findings through the scientific literature 

• A desire to do something others could not 

• A desire to pursue technological perfection 

• A desire to secure additional research funding 
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Since these motivational factors that could impact academic-entrepreneurial behavior do 

not represent one statistical construct, different motivational factors will be examined 

separately in the empirical test. 

 

4.2.3. Personal networks 

Focusing on personal and social network analysis turns attention to relationships between 

entrepreneurs and others who provide the resources that are important in establishing a 

business (Greve and Salaff 2003:2). Close relationships provide entrepreneurs with 

avenues for negotiation and persuasion, enabling them to gather a variety of information 

and resources (e.g. market information, ideas, problem solving, labor, social support, 

capital, venture funding, and financial resources) held by other actors (Shane and Stuart 

2002; Hoang and Antoncic 2003; Nicolaou and Birley 2003b; Nicolaou and Birley 2003a; 

Walter, et al. 2006). Nicolaou and Birley (2003a:336)—more specifically, based on the 

literature review—defined business networks as those which can benefit in the following: 

• Opportunity identification. The academic inventor is in an advantageous position to 

better identify market niches and may adapt his invention accordingly. For 

example, Ozgen (2007:185) found that industry networks are an important 

predictor of opportunity recognition (a significant standardized coefficient of 0.13) 

and self-efficacy (a significant standardized coefficient of 0.33), which is also an 

important predictor of opportunity recognition (a significant standardized 

coefficient of 0.31). Hills, et al. (1997) differentiated between solo entrepreneurs, 

who developed their business ideas on their own, and network entrepreneurs, who 

got their ideas from their social networks, and provided support for the idea that 

networked individuals can take advantage of opportunities in areas in which they 

have no direct expertise. 

• Access to important information and resources that could not otherwise be 

obtained. Individuals embedded within broad social networks will be more likely to 

capitalize on profitable exchange opportunities because they are, by virtue of their 

networks, better positioned to discover suitable exchange partners (Rangan Insead 

2000). Strong ties in an entrepreneur’s personal network have various benefits for 

the entrepreneur at the start of the firm by providing access to resources (Lechner, 

et al. 2006:520)—for example, to get loans and to receive lower interest rates on 

loans (Uzzi 1999:481). Since the entrepreneur can trust the other party, it is easier 
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to predict his or her behavior, avoid problems in the relationship, and better deal 

with problems when they do occur (Aldrich 1999 cited in Lechner, et al. 2006:520). 

Therefore, resource access is immediate, and the working relationship does not 

need a “warm-up period” in which the two partners get to know each other 

(Lechner, et al. 2006:520). 

• Timing, where, through business contacts, the academic acquires the market 

information early, which can be of catalytic importance in research and 

development. 

• Receiving positive recommendations and evaluation at the right place through 

referrals. For example, venture capitalists and business angels are more inclined to 

invest in spin-offs that they know or that have been referred to them by reliable 

sources, because this tends to alleviate informational asymmetry problems 

(Sorenson and Stuart 2001; Nicolaou and Birley 2003a). 

 

Similarly, Landry, et al.’s (2006) study showed that the social capital assets of researchers 

predict the likelihood of spin-off creation. They measured social capital assets of 

researchers by using an index assessing the intensity of the linkages that the researcher had 

with managers and/or professionals from three types of organizations: (1) private firms, (2) 

government departments, and (3) university communication departments (media relations, 

public affairs). 

 

Based on the above findings, it is evident that social networks and personal networks play 

an important role in entrepreneurship and could thus be an important predictor of 

academic-entrepreneurial behavior and also entrepreneurial self-efficacy (Ozgen and Baron 

2007:185). The total personal network size refers to all first-order contacts, regardless of 

the type of interaction (Greve and Salaff 2003:3). In this study, I refer to a subset of this 

personal network as a discussion personal network, defined as the number of people with 

whom an academic or an academic-entrepreneur discusses business matters (e.g. 

commercialization, marketing, finance) and the number of hours the academic or 

academic-entrepreneur spends developing and maintaining contacts with those people. 

Similarly, Renzulli, et al. (2000:535) defined discussion network size as the total number 

of people with whom small business owners, people actively trying to start a business or 

those who are thinking about becoming business owners, discussed aspects of starting or 

running a business. 
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4.2.4. Type of research 

Basic research is experimental or theoretical work undertaken primarily to acquire new 

knowledge of the underlying foundation of phenomena and observable facts, without any 

particular application or use in view (Organisation for Economic Co-operation and 

Development 2002:30). Applied research is also original investigation undertaken in order 

to acquire new knowledge. It is, however, directed primarily toward a specific practical 

aim or objective (Organisation for Economic Co-operation and Development 2002:30) 

with market potential, and thus it is more interesting for commercialization than basic 

research.  

 

In general, academic research is oriented more toward basic research, which is driven by a 

scientist’s curiosity or interest in a scientific question, rather than applied research. On the 

other hand, industry is interested in application and development (Rahm 1994a), since 

applied research promises a more immediate return from developing marketable products, 

which is of extreme importance for small spin-off firms. Gulbrandsen and Smeby 

(2005:941), in their study “Industry funding and university professors’ research 

performance,” found that professors with industrial funding describe their research as 

applied to a greater extent. Nearly half of those faculty members of the rank of assistant 

professor or higher at Norway’s four universities who had received research funding from 

industry in the last five years characterized their research as primarily applied research, 

while only one out of four of those without research funding or with research funding from 

other sources did. 

 

Academics devoted to applied research generally pay much attention to industry 

requirements and to understanding the potential for market applications of academic 

research results (Grandi and Grimaldi 2005:835), which could help them establish their 

own company or run their own company more efficiently. Academics engaging in 

technology transfer activities (including spin-offs) somehow must also reconcile 

themselves with the conflicts that exist between the basic research mission of the 

university and undertaking applied industrial research (Rahm 1994a). For academics who 

are involved in both applied and basic research, it can thus be very difficult to manage the 

conflicting interests of making research and development results public versus restricting 



 

72 

access through patents or secrecy. Rahm (1994a) found that the researchers who have 

interacted with firms in an effort to transfer knowledge, know-how, or a technology (not 

only those who are thinking about establishing their own company) are a bit more likely 

than other researchers to feel pressured to become involved with applied industrial research 

efforts because they sense that granting agencies, as well as university, department, or 

central administration, will look favorably upon such activity. 

 

Grandi and Grimaldi (2005:839), in their study on academics’ organizational 

characteristics and the generation of successful business ideas, found that the type of 

research carried out at the university of origin by academic founders (measured through the 

average percentage of applied research performed by academic founders in complement to 

the average percentage of basic research) significantly predicts the following: 

• Market attractiveness of business ideas (the extent to which the new products or 

services are likely to be attractive to potential customers) 

• Articulation of business ideas (the extent of details of the business ideas at different 

levels, corresponding to five level items: technical, strategic, organizational, 

economic or financial, and future planning) 

 

Based on the above discussion, I suggest that there is also a positive relationship between 

applied research and academic-entrepreneurial behavior (academic’s intention to become 

an entrepreneur or academic’s entrepreneurial engagement). 

 

4.2.5. Number of years spent at the academic institution 

A recent Global entrepreneurship monitor report showed that younger people are more 

active in new firm creation than older ones (Bosma and Harding 2007). The age 

distribution of early-stage entrepreneurs is comparable between high-income countries and 

middle-income countries. In particular, early-stage entrepreneurial activity is most 

prevalent in individuals 25–34 years old and least prevalent in individuals 55–64 years old 

(Bosma and Harding 2007:22). 

 

Levesque and Minniti (2006) presented an econometric model in which individuals select a 

career path according to the dynamic interplay of age, wealth, and risk aversion. They 

argued that for each age, there exists an individual-specific allocation of time between 
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work and leisure that maximizes that individual’s expected utility. If individuals are 

employed in waged labor, they receive income at the time in which they perform that 

activity. If individuals allocate time to starting a new firm instead, they do not receive 

income instantaneously, but a stream of future returns. As they get older, individuals 

allocate relatively more time to waged labor and relatively less time to new firm creation 

(Levesque and Minniti 2006:189).  

 

Most members of the academic community have, by a tenured professorship, guaranteed 

their socioeconomic status, which thus does not depend on applied research, which 

provides a basis for spin-off creation. Their job stability and academic reputation normally 

are dependent upon teaching and publication. Without taking sufficient precautions, a 

faculty member may jeopardize his or her academic career by engaging in spin-off creation 

while shirking basic research responsibilities (Lee and Gaertner 1994). Thus, the number 

of years spent at the academic institution (which is obviously highly correlated with age) is 

a proxy for the academic’s scientific seniority, which should negatively affect the level of 

the academic’s intention to become an entrepreneur and the level of the academic’s 

entrepreneurial engagement. 

 

4.2.6. Patents 

Patenting is a logical extension of the tendency toward increasing interest in commercially 

applicable results (Louis, et al. 1989:115). Rahm (1994a) showed that the researchers who 

have interacted with firms in an effort to transfer knowledge, know-how, or a technology 

(spanning researchers) differ from university-bound researchers (researchers with no 

technology transfer experience) in that they are more likely to hold patents than their 

colleagues. There is a moderate to strong correlation between being a spanning researcher 

and having filed for or been granted a patent. Nearly 60% of spanning researchers indicate 

they hold or have applied for a patent; this compares to 17% of university-bound 

researchers. Shane’s (2001a:205) study showed that the probability that an invention will 

be commercialized through firm formation is influenced by its importance, radicalness, and 

patent scope. Patents with better coverage (domestic and international), as well as 

subsequent patent citations, more highly predict that a technology transfer will occur via 

the formation of a start-up. In a different study, Shane (2001b:1173), using data on 1,397 

patents assigned to the Massachusetts Institute of Technology during the 1980–1996 
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period, showed that four hypothesized dimensions of the technology regime (the age of the 

technical field, the tendency of the market toward segmentation, the effectiveness of 

patents, and the importance of complementary assets in marketing and distribution) 

influence the likelihood that new technology will be exploited through firm formation. 

Pressman (1997 cited in Shane 2002:546) reported that over 80% of the Massachusetts 

Institute of Technology’s exclusive patent licenses are to entrepreneurial companies. 

 

Similarly, Landry, et al. (2006) found that researchers who, over the past five years, have 

carried out activities linked to the protection of intellectual property (e.g. (1) filling out 

patent applications, (2) registering copyrights for computer software or databases, (3) 

registering copyrights for educational material, (4) registering integrated circuit 

topographies, (5) registering industrial designs, (6) filling out protection of trademarks, 

and (7) filling out applications for plant breeders’ rights) are more likely to create spin-

offs than those who did not carry out such activities. 

 

Based on the above literature review, it is apparent that patents are an important predictor 

of academic-entrepreneurial behavior.  

 

4.2.7. Cooperation with the industry 

At the institutional level, previous research on university-industry relations indicates that 

institutions with closer ties to industry generate a greater number of spin-offs and exhibit 

more entrepreneurial activity, such as academics consulting with industry, faculty 

involvement in new firms, and faculty and university equity participation in start-up firms 

(Roberts and Malone 1996; Cohen, et al. 1998 cited in Powers and McDoughall 2005). 

 

Previous research at the individual level indicates that cooperation with the industry is an 

important predictor of commercial research outcomes. Blumenthal, et al. (1996) surveyed 

2,052 academics at 50 U.S. universities in the life science field and found that industry-

funded academics are more commercially productive than those who are not industry 

funded (more specific results of their findings are presented in Table 2).  
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Table 2: Commercial outcomes of research by life science faculty members according 
to type of outcome in % 

Outcome of research (in percentage of respondents) Industrial 
support Applied 

for 
patent 

Patent 
issued 

Patent 
licensed 

Trade 
secret 

Product 
under 
review 

Product 
on 

market 

New 
company

Yes 42.0 25.0 18.5 14.5 26.7 26.1 14.3 
No 24.0 12.6 8.7 4.7 5.5 10.8 6.0 

Note: All comparisons between the subgroup with industrial support and the subgroup without such support 
are significant at p < 0.001 
Source: Blumenthal, et al. (1996:1737) 

 

Similarly, Mansfield’s (1995) study of 66 U.S. firms as well as 200 U.S. academic 

researchers found that in early-stage research projects, academics receive more 

government versus industrial funding—while, as a project matures, industry funding 

begins to grow and academics become more involved as industry consultants.  

 

Landry, et al. (2006) found that if researchers are active in consulting activities with 

private firms, government agencies, or organizations associated with their research field, 

this increases the probability that they will engage in spin-off creation. 

 

Corman, et al. (1988) found that 90% of entrepreneurs interviewed (20 of 22) were deeply 

involved in technical consulting activity before, and often after, launching their own firms. 

Kassicieh, et al.’s (1996) study found significant differences between entrepreneurs and 

non-entrepreneurs in terms of situational variables such as the level of involvement in 

business activities outside the laboratory. Colyvas, et al. (2002) found in their examination 

of 11 case studies, from Columbia University and Stanford University in the U.S., that in 

all but one case, the researchers involved in spin-offs were members of a network of 

scientists that included industry professionals. In the single case in which there was no 

academic and industry-scientist linkage, the technology was never transferred. 

 

Gulbrandsen and Smeby (2005:945), in their study “Industry funding and university 

professors’ research performance” using logistic regression analysis, found the following: 

• Cooperation with the industry positively and significantly predicts establishment of 

firms (not standardized, significant coefficient of 1.217 for the variable “funding 

from industry,” and not standardized, significant coefficient of 1.218 for the 
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variable “research collaboration with industry”). Since the logistic regression 

coefficients cannot be interpreted directly, Gulbrandsen and Smeby (2005:944) 

conducted some calculations to illustrate the strength of the variables that have the 

strongest interrelations. The probability for conducting research and development 

leading to a new firm is 2% if a professor has no industrial funding, given average 

values on the other variables. The corresponding probability is 8% if the professor 

has industrial funding and 18% if the professor has industrial funding and 

collaborates with colleagues in industry. 

• Cooperation with the industry positively and significantly predicts patenting as an 

output of research and development activities (not standardized, significant 

coefficient of 1.703 for the variable “funding from industry,” and not standardized, 

significant coefficient of 1.293 for the variable “research collaboration with 

industry”). Gulbrandsen and Smeby (2005:944) illustrated that if a professor has no 

industrial funding, the probability for conducting research and development leading 

to patents is 1%, given average values on the other variables. The corresponding 

probability is 7% if the professor has industrial funding. Moreover, if a professor 

has industrial funding and collaborates with colleagues in industry, the 

corresponding probability is 18%. 

 

Additionally, surveys by Rahm (1994b), Morgan (1993), and Morgan (1994) found some 

empirical association between greater faculty involvement with industry and increased 

levels of applied research (Florida and Cohen 1999). Gulbrandsen and Smeby (2005:947) 

also found that industrial funding is significantly related to applied research (nearly half of 

those faculty members of the rank of assistant professor or higher at Norway’s four 

universities who had received research funding from industry in the last five years 

characterized their research as primarily applied research, while only one out of four of 

those without research funding or with research funding from other sources did). 

 

Based on this discussion, I can argue that there is indeed empirical evidence revealing that 

ties with industry are associated with academic-entrepreneurial behavior, with the type of 

research, and with the number of patents applied or granted.  
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4.2.8. Scientific publications 

For most academics, publications are still the favored and valued output of their work 

(Gulbrandsen and Smeby 2005:937). According to Merton (1957 cited in Siegel, et al. 

2004:118), a primary motive of university scientists is recognition within the scientific 

community, which results from publications in top-tier journals, presentations at 

prestigious conferences, and federal research grants. Publishing articles in prestigious 

journals and international reviews is particularly recommended to increase the likelihood 

of advancement. This strategy has been popularized within the academic community in the 

evocative slogan “publish or perish” (Ndonzuau, et al. 2002:283). 

 

Academic institutions typically do not reward activities such as commercializing research 

and creating new spin-offs in their promotion and tenure decisions (Siegel, et al. 2003b), 

thus academics are usually more interested in publishing their results, presenting them at 

conferences, and continuing in the academic research race (Graft, et al. 2002) rather than 

being involved in patenting and commercialization of their research. The academic reward 

structure encourages the production of knowledge that is a useful input into other 

academics’ research. Researchers wish to have their papers cited because this is a signal 

that they have established a reputation within the academic community (Goldfarb and 

Henrekson 2003:641), which is the primary motivation for university scientists (Siegel, et 

al. 2003a:115). Different scholars have argued that publishing papers and striving for 

citations is a central objective of academic research, as citation measures are associated 

with higher income and prestige (e.g. Diamond 1986; Dasgupta and David 1994; Stern 

2004) and also as a recognition from other scientists, which may lead to election to a 

national academy and the ultimate accolade, the Nobel prize (Etzkowitz 1998:828). 

 

Although logical in a “scientific” sense, incentives to publish research results extensively 

have perverse effects from the standpoint of the economically oriented exploitation of 

those results (Ndonzuau, et al. 2002:283). Indeed, as soon as research results are published, 

results lose a major part of their economic attractiveness. That is why industry, concerned 

with keeping information from competitors, may demand that no publications come from 

collaborative efforts. A single publication may be enough to remove all of the 

information’s originality value, since once it is in the public domain, it cannot benefit from 

legal protections such as patents, which are often decisive in a valorization policy 
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(Ndonzuau, et al. 2002:283). The performance evaluation process and publishing-

orientated research thus act as barriers to the creation of new academic spin-offs 

(Ndonzuau, et al. 2002). There is little reason to believe that the goal of producing useful 

inputs into the research of other academics (which is done through scientific publications) 

is congruent with the goal of producing commercially valuable knowledge. Hence, efforts 

directed at the production of commercially valuable knowledge will most likely come at 

the expense of the enhancement of an academic’s recognized reputation (Goldfarb and 

Henrekson 2003:641). 

 

The importance of a reward system in academic institutions as barrier to the creation of 

new academic spin-offs is also illustrated by Siegel, et al.’s (2004) study, which was based 

on 55 structured interviews of three types of university-industry technology transfer 

stakeholders (managers/entrepreneurs, technology transfer office directors/university 

administrators, and university scientists). They found that from 80% 

(managers/entrepreneurs) to 85% (technology transfer office directors/university 

administrators and university scientists) of interviewers identified the importance of 

modifying the reward system in universities to reward technology transfer activities in 

order to improve university-industry technology transfer.  

 

4.2.9. Perceived role models 

Evidence from entrepreneurial role models supports the potential of intentions models for 

predicting new venture creation (Krueger, et al. 2000:415). Once a university has 

established an entrepreneurial tradition, and also a number of successful companies, fellow 

faculty members can offer material support, in addition to moral support, to their 

colleagues who are trying to establish a company of their own (Etzkowitz 1998:829). 

Academics who have started their own firms can also become advisors to those newly 

embarking on a venture. The effort by pioneering faculty members to found companies can 

lead other faculty members to found companies as well, because it leads the followers to 

believe that firm formation is an easy and desirable activity (Feldman, et al. 2001 cited in 

Shane 2004a:61). Similarly, in a large sample study (although based on case studies), 

Audretsch, et al. (2000:188) provided similar results, showing that science-based firm 

formation is, in fact, influenced by a demonstration effect of prior start-up efforts by other 

scientists.  
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Etzkowitz (1998:829), Golob (2003:119), Shane (2004a:84), and other scholars quoted 

different academic-entrepreneurs, who stressed the importance of entrepreneurial role 

models: 

• Etzkowitz (1998:829) quoted an aspiring academic-entrepreneur who recalled that 

a department colleague who had formed a company “gave me a lot of advice . . . he 

was the role model.”  

• Golob (2003:119)—quoting Paul Maddon, the founder and CEO of Progenics 

Pharmaceuticals, Columbia University’s first spin-off firm—explained how growth 

in the number of role models increased spin-off activity at Columbia University in 

the United States. Paul Maddon said: “While some scientists dream of being a 

professor, teaching students or conducting major academic studies, I was 

interested in business and becoming an entrepreneur. The mid-1980s were the 

heyday of biotech and many companies were starting. It seemed like a fantastic 

career to have—it was a young, hot field with lots of potential. Prior to this time, 

scientists who had dealings with companies were labeled as greedy or not good 

scientists. The best researchers did not go into industry—it was a default job for 

those who couldn’t get an academic position. Then things began to change, and it 

became widely accepted that great scientists could be found in companies.” 

• Shane (2004a:84) interviewed the founder of one MIT software spin-off company 

established in 1982, who pointed to the long tradition of role models at MIT as 

something that motivated him to create a spin-off company. Describing companies 

that had been formed out of his department in the 1950s and 1960s, he explained: 

“I was in the chemical engineering department. There had been companies found. 

Ionics was one of the early companies that had been formed . . . It was just a good 

climate for entrepreneurship and for the idea of starting a company.” 

 

The above discussion suggests that role models (other academics who have started their 

own companies) are indeed related to academic-entrepreneurial behavior. On the other 

hand, more general entrepreneurship literature (not focused on academic entrepreneurship) 

suggests that entrepreneurial role models only weakly predict future entrepreneurial 

activity (Carsrud, et al. 1987; Scott and Twomey 1988). Instead, role models affect 

entrepreneurial intentions only if they affect attitudes such as self-efficacy (Scherer, et al. 

1989; Krueger 1993). Similarly, Wood and Bandura (1989:364), in their paper “Social 
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cognitive theory of organizational management,” stressed that proficient role models build 

self-beliefs of capability by conveying to observers effective strategies for managing 

different situations. Role models also affect self-efficacy beliefs through a social 

comparison process. That is, people form judgments of their own capabilities by 

comparing themselves to others (Boyd and Vozikis 1994:67). 

 

Based on these findings, I can argue that role models are directly related to academic-

entrepreneurial behavior and also to entrepreneurial self-efficacy.  

 

4.2.10. Perceived support from the academic institution 

Kassicieh, et al. (1996) found that local norms of “culture” provide a strong mediating 

effect between the institutional context and individual perceptions. Part of the role of 

academic institutions must be to provide academics with experience in the business world 

to allow them to translate their technical expertise into commercial terms (Weatherston 

1993).  

 

There are five major areas that academic institutions need to address if they are to provide 

an environment capable of supporting academic-entrepreneurs (Reitan 1997:295): 

1. Creating a policy statement from the academic institution on all technological 

transfer issues 

2. Fostering a supportive attitude in administration and colleagues 

3. Making business training needs available to academics 

4. Providing for flexible contracts and concerns for intellectual property rights for 

academic-entrepreneurs 

5. Providing seed capital funding 

 

Locket and Wright (2005) argued that there is a positive relationship between incentives 

and rewards for establishing university spin-offs and the creation of university spin-offs. 

Locket and Wright (2005:1053) also found that business development capabilities 

significantly predict the number of new university spin-offs. These capabilities are likely to 

be unequally distributed across universities, and they involve processes for assessing 

intellectual property rights, processes for spinning out companies, and skills embodied in 
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university staff in terms of both managing the commercialization process and specific 

technical and marketing skills (2005:1047). 

 

Siegel, et al. (2003b:40) found the following barriers for university-industry technology 

transfer: 

• “University is too aggressive in exercising intellectual property rights” (80% of 

managers/entrepreneurs and 25% of university scientists reported this as a barrier) 

• “Bureaucracy and inflexibility of university administrators” (80% of 

managers/entrepreneurs and 70% of university scientists reported this as a barrier) 

• “Lack of understanding regarding university, corporate, or scientific norms and 

environments” (90% of managers/entrepreneurs and 75% of university scientists 

reported this as a barrier) 

• “Poor marketing/technical/negotiation skills of those employed in technology 

transfer office” (55% of managers/entrepreneurs and 25% of university scientists 

reported this as a barrier) 

 

Additionally, Degroof and Roberts (2004) proposed that spin-off policies in academic 

institutions significantly affect the growth potential of spin-off companies. Thus, if an 

academic perceives support from an academic institution, he or she will more likely 

become an entrepreneur or will more easily be involved in entrepreneurship. 

 

4.3. Control variables 

In the case of testing “the conceptual framework for studying technology transfer from 

academia to new firms from the academic/academic-entrepreneur’s point of view,” using 

data from academics from different academic institutions, both independent sub-models—

which have different dependent variables (academic’s intention to become an entrepreneur 

and academic’s entrepreneurial engagement) and the same independent variables—need to 

be controlled for a dichotomous variable(s), “academic institution.” The number of 

academic institution dichotomous variables depends on the number of different academic 

institutions. The purpose of this dichotomous variable is to capture the influence of some 

of the macro-level factors (e.g. cultural influence) that could not be incorporated in my 

model, because the model is focused on micro-level factors. 
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5. RESEARCH HYPOTHESES 

This chapter presents the leading research thesis (subchapter 5.1) and a subset of 46 

specific research hypotheses (subchapters 5.2 and 5.3) that were generated on the basis of 

the findings of literature review and synthesis. The hypotheses are presented by 

summarizing key findings in the literature (for a more complete discussion, see previous 

chapters). Subchapter 5.4 summarizes the research hypotheses for both sub-models: (1) the 

sub-model with the dependent variable academic’s intention to become an entrepreneur, 

which is subsequently tested on a sample of academics without their own company who 

are employed at technical faculties or departments, and (2) the sub-model with the 

dependent variable academic’s entrepreneurial engagement, which is subsequently tested 

on a sample of academic-entrepreneurs who are or were employed at technical faculties or 

departments. 

 

5.1. The leading thesis 

Based on the findings of the literature review and synthesis, I propose the following 

leading thesis: 

Academic-entrepreneurial behavior (academic’s intention to become an 

entrepreneur and academic’s entrepreneurial engagement) is, from an individual’s 

standpoint, influenced by an individual’s extent of entrepreneurial self-efficacy, by 

different motivational factors (e.g. dissatisfaction with the academic environment; 

a desire for independence, for safe and permanent employment, for taking on and 

meeting broader responsibilities, for wealth, to bring technology into practice, to 

disseminate findings through the scientific literature, to do something others could 

not, to pursue technological perfection, and to secure additional research funding), 

by the availability of personal networks of academics or academic-entrepreneurs, 

by the type of research (basic versus applied research), by the number of years 

spent at the academic institution, by patenting, by the extent of cooperation with the 

industry, by publishing recognizable scientific papers, by the extent of perceived 

role models, and by the extent of perceived support from the academic institution. 
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The main research thesis can be presented by two equations:  

AIBE  = f {ESE, MF1 … MF10, PN, TR, NYSAI, P, CWI, SP, PRM, PSAI} 

AEE  = f {ESE, MF1 … MF10, PN, TR, NYSAI, P, CWI, SP, PRM, PSAI} 

 
Legend: 

AIBE .............. Academic’s intention to become an entrepreneur 
AEE................ Academic’s entrepreneurial engagement 
ESE................. Entrepreneurial self-efficacy  
MF1–MF10 .... Motivational factors (MF1: dissatisfaction with the academic environment; MF2: a desire 

for independence; MF3: a desire for safe and permanent employment; MF4: a desire for 
taking on and meeting broader responsibilities; MF5: a desire for wealth; MF6: a desire 
to bring technology into practice; MF7: a desire to disseminate findings through the 
scientific literature; MF8: a desire to do something others could not; MF9: a desire to 
pursue technological perfection; MF10: a desire to secure additional research funding) 

PN................... Personal networks 
TR................... Type of research 
NYSAI ........... Number of years spent at the academic institution 
P ..................... Patents 
CWI................ Cooperation with the industry 
SP ................... Scientific publications 
PRM ............... Perceived role models 
PSAI ............... Perceived support from the academic institution 
 

5.2. Hypotheses concerning those independent variables that influence 

academic-entrepreneurial behavior also through different 

mediators 

5.2.1. Cooperation with the industry and type of research 

Rahm (1994b), Morgan (1993), Morgan (1994), Gulbrandsen and Smeby (2005:947), and 

other scholars found that industrial funding is related to applied research. Based on these 

findings, the following hypotheses are postulated: 

 

Hypothesis H1a: Hypothesis for a model with the dependent variable academic’s 
intention to become an entrepreneur: the extent of cooperation with 
the industry will be positively related to the extent of applied research 
(type of research). 

Hypothesis H1b: Hypothesis for a model with the dependent variable academic’s 
entrepreneurial engagement: the extent of cooperation with the 
industry will be positively related to the extent of applied research 
(type of research). 
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5.2.2. Cooperation with the industry and patents 

Blumenthal, et al. (1996) found that more industry-funded life science academics received 

a patent (25.0% of all industry-funded life science academics received patents) than those 

who are not industry funded (12.6% of those who are not industry funded received 

patents). Gulbrandsen and Smeby (2005:945), in their study “Industry funding and 

university professors’ research performance,” similarly found that cooperation with the 

industry positively and significantly predicts patenting as an output of research and 

development activities. Based on these findings, the following hypotheses are postulated: 

 

Hypothesis H2a: Hypothesis for a model with the dependent variable academic’s 
intention to become an entrepreneur: the extent of cooperation with 
the industry will be positively related to the number of patents 
(applied/granted). 

Hypothesis H2b: Hypothesis for a model with the dependent variable academic’s 
entrepreneurial engagement: the extent of cooperation with the 
industry will be positively related to the number of patents 
(applied/granted). 

 

5.2.3. Personal networks and entrepreneurial self-efficacy 

Ozgen (2007:185) showed that reliance on informal industry networks significantly 

predicts opportunity recognition and self-efficacy, which also predicts opportunity 

recognition. Hypotheses based on Ozgen’s (2007:185) findings are postulated as follows:  

 

Hypothesis H3a: Hypothesis for a model with the dependent variable academic’s 
intention to become an entrepreneur: the extent of an academic’s 
personal networks will be positively related to the extent of 
entrepreneurial self-efficacy. 

Hypothesis H3b: Hypothesis for a model with the dependent variable academic’s 
entrepreneurial engagement: the extent of an academic’s personal 
networks will be positively related to the extent of entrepreneurial 
self-efficacy. 

 

5.2.4. Perceived role models and entrepreneurial self-efficacy 

Wood and Bandura (1989:364), in their paper “Social cognitive theory of organizational 

management,” stressed that proficient role models build self-beliefs of capability by 
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conveying to observers effective strategies for managing different situations. Role models 

also affect self-efficacy beliefs through a social comparison process. That is, people form 

judgments of their own capabilities by comparing themselves to others (Boyd and Vozikis 

1994:67). Scherer, et al. (1989) and Krueger (1993) found that role models affect 

entrepreneurial intentions only if they affect attitudes such as self-efficacy. Based on the 

above summary, the following hypotheses are postulated: 

 

Hypothesis H4a: Hypothesis for a model with the dependent variable academic’s 
intention to become an entrepreneur: the extent of perceived role 
models will be positively related to the extent of entrepreneurial self-
efficacy. 

Hypothesis H4b: Hypothesis for a model with the dependent variable academic’s 
entrepreneurial engagement: the extent of perceived role models will 
be positively related to the extent of entrepreneurial self-efficacy. 

 

5.3. Hypotheses concerning those independent variables that have a 

direct influence on academic-entrepreneurial behavior 

5.3.1. Entrepreneurial self-efficacy and academic-entrepreneurial behavior 

Krueger, et al.’s (2000) study showed that perceived self-efficacy is correlated with 

perceived feasibility (R2 = 0.111, p < 0.002), which, together with global perceived 

desirability and propensity to act, significantly predicts intentions (R2 = 0.408, p < 0.0001). 

Similarly, Zhao, et al.’s (2005:1269) study on a sample of 265 master of business 

administration (MBA) students across five universities showed that self-efficacy predicts 

entrepreneurial intentions. Ozgen and Baron (2007:185) showed that self-efficacy is 

significantly related to opportunity recognition. Baum and Locke (2004:592) found that 

venture growth is also influenced by the entrepreneur-CEO’s self-efficacy about venture 

growth. Markman, et al.’s (2002) results, obtained from a random sample of 217 patent 

inventors, showed that general self-efficacy and regretful thinking distinguish inventors 

who started a business (i.e., technological entrepreneurs) from inventors who did not start a 

business (i.e., technological non-entrepreneurs).  
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These findings suggest that entrepreneurial self-efficacy is related to important outcomes 

for entrepreneurs, thus the following hypotheses are postulated: 

 

Hypothesis H5a: The extent of entrepreneurial self-efficacy will be positively related to 
the academic’s intention to become an entrepreneur. 

Hypothesis H5b: The extent of entrepreneurial self-efficacy will be positively related to 
the academic’s entrepreneurial engagement. 

 

5.3.2. Motivational factors and academic-entrepreneurial behavior 

Several scholars studied motivational factors of academics and academic-entrepreneurs. 

Motivational factors that could impact academic-entrepreneurial behavior are as follows: 

1. Dissatisfaction with the academic environment (e.g. Smilor, et al. 1990; 

Weatherston 1993) 

2. A desire for independence (e.g. Doutriaux and Peterman 1982; McQueen and 

Wallmark 1982:314; Roberts 1991:91; Weatherston 1993:238; Chiesa and 

Piccaluga 2000:335; Oakey 2003:683; Shane 2004a:158) 

3. A desire for safe and permanent employment (e.g. Weatherston 1993) 

4. A desire for taking on and meeting broader responsibilities (e.g. Roberts 1991) 

5. A desire for wealth (e.g. Erez and Shneorson 1980:101; Roberts 1991:91; 

Weatherston 1993:238; Chiesa and Piccaluga 2000:335; Oakey 2003:683; Shane 

2004a:158) 

6. A desire to bring technology into practice (e.g. McQueen and Wallmark 1982:314; 

Corman, et al. 1988:39; Samsom and Gurdon 1993; Weatherston 1993; Chiesa and 

Piccaluga 2000:335; Oakey 2003; Shane 2004a:156) 

7. A desire to disseminate findings through the scientific literature (e.g. Merton 1957 

cited in Siegel, et al. 2004:118; Erez and Shneorson 1980:101) 

8. A desire to do something others could not (e.g. Doutriaux and Peterman 1982; 

McQueen and Wallmark 1982:314; Roberts 1991) 

9. A desire to pursue technological perfection (e.g. Erez and Shneorson 1980:101) 

10. A desire to secure additional research funding (e.g. Merton 1957 cited in Siegel, et 

al. 2004:118) 
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Based on these findings, the following hypotheses that are related to motivational factors 

are postulated: 

 

Hypothesis H6-1a: Dissatisfaction with the academic environment will be positively 
related to the academic’s intention to become an entrepreneur. 

Hypothesis H6-1b: Dissatisfaction with the academic environment will be positively 
related to the academic’s entrepreneurial engagement. 

Hypothesis H6-2a: A desire for independence will be positively related to the academic’s 
intention to become an entrepreneur. 

Hypothesis H6-2b: A desire for independence will be positively related to the academic’s 
entrepreneurial engagement. 

Hypothesis H6-3a: A desire for safe and permanent employment will be negatively related 
to the academic’s intention to become an entrepreneur. 

Hypothesis H6-3b: A desire for safe and permanent employment will be negatively related 
to the academic’s entrepreneurial engagement. 

Hypothesis H6-4a: A desire for taking on and meeting broader responsibilities will be 
positively related to the academic’s intention to become an 
entrepreneur. 

Hypothesis H6-4b: A desire for taking on and meeting broader responsibilities will be 
positively related to the academic’s entrepreneurial engagement. 

Hypothesis H6-5a: A desire for wealth will be positively related to the academic’s 
intention to become an entrepreneur. 

Hypothesis H6-5b: A desire for wealth will be positively related to the academic’s 
entrepreneurial engagement. 

Hypothesis H6-6a: A desire to bring technology into practice will be positively related to 
the academic’s intention to become an entrepreneur. 

Hypothesis H6-6b: A desire to bring technology into practice will be positively related to 
the academic’s entrepreneurial engagement. 

Hypothesis H6-7a: A desire to disseminate findings through the scientific literature will 
be negatively related to the academic’s intention to become an 
entrepreneur. 

Hypothesis H6-7b: A desire to disseminate findings through the scientific literature will 
be negatively related to the academic’s entrepreneurial engagement. 

Hypothesis H6-8a: A desire to do something others could not will be positively related to 
the academic’s intention to become an entrepreneur. 

Hypothesis H6-8b: A desire to do something others could not will be positively related to 
the academic’s entrepreneurial engagement. 

Hypothesis H6-9a: A desire to pursue technological perfection will be negatively related 
to the academic’s intention to become an entrepreneur. 

Hypothesis H6-9b: A desire to pursue technological perfection will be negatively related 
to the academic’s entrepreneurial engagement. 
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Hypothesis H6-10a: A desire to secure additional research funding will be positively 
related to the academic’s intention to become an entrepreneur. 

Hypothesis H6-10b: A desire to secure additional research funding will be positively 
related to the academic’s entrepreneurial engagement. 

 

5.3.3. Personal networks and academic-entrepreneurial behavior 

Close relationships provide entrepreneurs with avenues for negotiation and persuasion, 

enabling them to gather a variety of information and resources (e.g. market information, 

ideas, problem solving, labor, social support, capital, venture funding, and financial 

resources) held by other actors (Shane and Stuart 2002; Hoang and Antoncic 2003; 

Nicolaou and Birley 2003b; Nicolaou and Birley 2003a; Walter, et al. 2006). Nicolaou and 

Birley (2003a:336), more specifically, based on the literature review, defined business 

networks as those that can benefit in the following: 

• Opportunity identification 

• Access to important information and resources that could not otherwise be obtained 

• Timing, where, through business contacts, the academic acquires the market 

information early, which can be of catalytic importance in research and 

development 

• Receiving positive recommendations and evaluations at the right place through 

referrals 

 

Based on the above discussion, it is evident that personal networks play an important role 

in entrepreneurship and could thus be an important predictor of academic-entrepreneurial 

behavior; therefore the following hypotheses are postulated: 

 

Hypothesis H7a: The extent of an academic’s personal network will be positively 
related to the academic’s intention to become an entrepreneur. 

Hypothesis H7b: The extent of an academic-entrepreneur’s personal network will be 
positively related to the academic’s entrepreneurial engagement. 

 

5.3.4. Type of research and academic-entrepreneurial behavior 

Gulbrandsen and Smeby (2005:941), in their study “Industry funding and university 

professors’ research performance,” found that professors with industrial funding describe 

their research as applied to a greater extent. Academics devoted to applied research 
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generally pay much attention to industry requirements and to understanding the potential 

for market applications of academic research results (Grandi and Grimaldi 2005:835), 

which could help them establish their own company or run their own company more 

efficiently. Grandi and Grimaldi (2005:839) found that the type of research carried out at 

the university of origin by academic founders significantly predicts the following: 

• Market attractiveness of business ideas (the extent to which the new products or 

services are likely to be attractive to potential customers) 

• Articulation of business ideas (the extent of details of the business ideas at different 

levels, corresponding to five levels of items: technical, strategic, organizational, 

economic or financial, and future planning) 

 

Based on the above discussion, the following hypotheses are postulated: 

 

Hypothesis H8a: The extent of applied research (type of research) will be positively 
related to the academic’s intention to become an entrepreneur. 

Hypothesis H8b: The extent of applied research (type of research) will be positively 
related to the academic’s entrepreneurial engagement. 

 

5.3.5. Number of years spent at the academic institution and academic-

entrepreneurial behavior 

Most members of the academic community have, by a tenure professorship, guaranteed 

their socioeconomic status, which therefore does not depend on applicative research, which 

provides a basis for spin-off creation. Their job stability and academic reputation are 

normally dependent upon teaching and publication. Without taking sufficient precautions, 

faculty members may jeopardize their academic careers by engaging in spin-off creation 

while shirking basic research responsibilities (Lee and Gaertner 1994). Thus, the number 

of years spent at the academic institution (which is obviously highly correlated with age) is 

a proxy for their scientific seniority, which should negatively affect the level of the 

academic’s intention to become an entrepreneur and the level of the academic’s 

entrepreneurial engagement.  
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Based on this discussion, the following hypotheses are postulated: 

 

Hypothesis H9a: The number of years spent at the academic institution will be 
negatively related to the academic’s intention to become an 
entrepreneur. 

Hypothesis H9b: The number of years spent at the academic institution will be 
negatively related to the academic’s entrepreneurial engagement. 

 

5.3.6. Patents and academic-entrepreneurial behavior 

Shane’s (2001a:205) study showed that the probability that an invention will be 

commercialized through firm formation is influenced by its importance, radicalness, and 

patent scope. Patents with better coverage (domestic and international) as well as 

subsequent patent citations more highly predict that a technology transfer will occur via the 

formation of a start-up. In a different study, Shane (2001b:1173) showed that four 

hypothesized dimensions of the technology regime (the age of the technical field, the 

tendency of the market toward segmentation, the effectiveness of patents, and the 

importance of complementary assets in marketing and distribution) influence the likelihood 

that new technology will be exploited through firm formation. Pressman (1997 cited in 

Shane 2002:546) reported that over 80% of the Massachusetts Institute of Technology’s 

exclusive patent licenses are to entrepreneurial companies. 

 

Based on the above findings, it is apparent that patents are an important predictor of 

academic-entrepreneurial behavior, thus the following hypotheses are postulated:  

 

Hypothesis H10a: The number of patents (applied/granted) will be positively related to 
the academic’s intention to become an entrepreneur. 

Hypothesis H10b: The number of patents (applied/granted) will be positively related to 
the academic’s entrepreneurial engagement. 

 

5.3.7. Cooperation with the industry and academic-entrepreneurial behavior 

Gulbrandsen and Smeby (2005:945) showed that cooperation with the industry positively 

and significantly predicts the establishment of firms. Similarly, Kassicieh, et al.’s (1996) 

study found significant differences between entrepreneurs and non-entrepreneurs in terms 

of situational variables such as the level of involvement in business activities outside the 
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laboratory. Blumenthal, et al. (1996) surveyed 2,052 academics at 50 universities in the life 

science field and found that industry-funded academics are more commercially productive 

(in terms of the number of patents, the number of products on the market, and the number 

of established companies) than those who are not industry funded. Based on these findings, 

the following hypotheses are postulated: 

 

Hypothesis H11a: The extent of cooperation with the industry will be positively related 
to the academic’s intention to become an entrepreneur. 

Hypothesis H11b: The extent of cooperation with the industry will be positively related 
to the academic’s entrepreneurial engagement. 

 

5.3.8. Scientific publications and academic-entrepreneurial behavior 

For most academics, publications are still the favored and valued output of their work 

(Gulbrandsen and Smeby 2005:937). Publishing articles in prestigious journals and 

international reviews is particularly recommended to increase the likelihood of 

advancement. This strategy has been popularized within the academic community in the 

evocative slogan “publish or perish” (Ndonzuau, et al. 2002:283). Academic institutions 

typically do not reward activities such as commercializing research and creating new spin-

offs in their promotion and tenure decisions (Siegel, et al. 2003b), thus academics are 

usually more interested in publishing their results, presenting them at conferences, and 

continuing in the academic research race (Graft, et al. 2002) than in being involved in 

patenting and commercialization of the research. The performance evaluation process and 

publishing-orientated research thus act as barriers to the creation of new academic spin-

offs (Ndonzuau, et al. 2002). There is little reason to believe that the goal of producing 

useful inputs to the research of other academics (which is done through scientific 

publications) is congruent with the goal of producing commercially valuable knowledge. 

Hence, efforts directed at the production of commercially valuable knowledge will most 

likely come at the expense of the enhancement of an academic’s recognized reputation 

(Goldfarb and Henrekson 2003:641). Based on this discussion, the following hypotheses 

are postulated: 

 

Hypothesis H12a: The extent of publishing recognizable scientific papers will be 
negatively related to the academic’s intention to become an 
entrepreneur. 
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Hypothesis H12b: The extent of publishing recognizable scientific papers will be 
negatively related to the academic’s entrepreneurial engagement. 

 

5.3.9. Perceived role models and academic-entrepreneurial behavior 

Once a university has established an entrepreneurial tradition, and also a number of 

successful companies, fellow faculty members can offer material support, in addition to 

moral support, to their colleagues who are trying to establish a company of their own 

(Etzkowitz 1998:829). Academics who have started their own firms can also become 

advisors to those newly embarking on a venture. The effort by pioneering faculty members 

to found companies can lead other faculty members to found companies as well, because it 

leads the followers to believe that firm formation is an easy and desirable activity 

(Feldman, et al. 2001 cited in Shane 2004a:61). Similarly, in a large sample study 

(although based on case studies), Audretsch, et al. (2000:188) provided similar results, 

showing that science-based firm formation is, in fact, influenced by a demonstration effect 

of prior start-up efforts by other scientists. Based on this discussion, the following 

hypotheses are postulated: 

 

Hypothesis H13a: The extent of perceived role models will be positively related to the 
academic’s intention to become an entrepreneur. 

Hypothesis H13b: The extent of perceived role models will be positively related to the 
academic’s entrepreneurial engagement. 

 

5.3.10. Perceived support from the academic institution and academic-

entrepreneurial behavior 

Locket and Wright (2005) argued that there is a positive relationship between incentives 

and rewards for establishing university spin-offs and the creation of university spin-offs. 

Siegel, et al. (2003b:40) found that barriers for university-industry technology transfer are 

also (1) the university’s aggressiveness in exercising intellectual property rights, (2) the 

bureaucracy and inflexibility of university administrators, (3) the lack of understanding 

regarding university, corporate, or scientific norms and environments, and (4) poor 

marketing/technical/negotiation skills of those employed in the university’s technology 

transfer office.  
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Based on these findings, the following hypotheses are postulated: 

 

Hypothesis H14a: The extent of perceived support from the academic institution will be 
positively related to the academic’s intention to become an 
entrepreneur. 

Hypothesis H14b: The extent of perceived support from the academic institution will be 
positively related to the academic’s entrepreneurial engagement. 

 

5.4. Summary of the research hypotheses  

This chapter presents the research hypothesis for both sub-models: (1) the sub-model with 

the dependent variable academic’s intention to become an entrepreneur, which is 

subsequently tested on a sample of academics without their own company who are 

employed at technical faculties or departments, and (2) the sub-model with the dependent 

variable academic’s entrepreneurial engagement, which is subsequently tested on a sample 

of academic-entrepreneurs who are or were employed at technical faculties or departments.  

 

A summary of the research hypotheses for a model with the dependent variable academic’s 

intention to become an entrepreneur (hypotheses with the suffix “a”) is presented in Table 

3. An overview of the research hypotheses for a model with the dependent variable 

academic’s entrepreneurial engagement (hypotheses with the suffix “b”) is given in Table 

4. 
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Table 3: Summary of the research hypotheses for a model with dependent variable 
academic’s intention to become an entrepreneur (hypotheses with suffix “a”) 

Hypothesis Independent variable Relationship Dependent 
variable 

H1a Extent of cooperation with the industry (+)  
Type of research 
(more applied 
research) 

H2a Extent of cooperation with the industry (+)  Patents 
H3a Personal networks (+)  Extent of ESE 
H4a Perceived role models (+)  Extent of ESE 
 

Academic’s personal characteristics 
H5a Extent of ESE (+)  AIBE 

H6-1a MF – dissatisfaction with the academic 
environment (+)  AIBE 

H6-2a MF – a desire for independence (+)  AIBE 

H6-3a MF – a desire for safe and permanent 
employment 

(-)  AIBE 

H6-4a MF – a desire for taking on and meeting 
broader responsibilities 

(+)  AIBE 

H6-5a MF – a desire for wealth (+)  AIBE 

H6-6a MF – a desire to bring technology into 
practice 

(+)  AIBE 

H6-7a MF – a desire to disseminate findings 
through the scientific literature 

(-)  AIBE 

H6-8a MF – a desire to do something others 
could not 

(+)  AIBE 

H6-9a MF – a desire to pursue technological 
perfection 

(-)  AIBE 

H6-10a MF – a desire to secure additional 
research funding 

(+)  AIBE 

H7a Personal networks (+)  AIBE 
 

Academic’s working environment 

H8a Type of research (more applied 
research) (+)  AIBE 

H9a Number of years spent at the academic 
institution (-)  AIBE 

H10a Patents (+)  AIBE 
H11a Extent of cooperation with the industry (+)  AIBE 
H12a Scientific publications (-)  AIBE 
 

Academic’s perceived support 
H13a Extent of perceived role models (+)  AIBE 

H14a Extent of perceived support from the 
academic institution (+)  AIBE 

Legend: AIBE: Academic’s intention to become an entrepreneur; ESE: Entrepreneurial self-efficacy;  
MF: Motivational factor 
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Table 4: Summary of the research hypotheses for a model with dependent variable 
academic’s entrepreneurial engagement (hypotheses with suffix “b”) 

Hypothesis Independent variable Relationship Dependent 
variable 

H1b Extent of cooperation with the industry (+)  
Type of research 
(more applied 
research) 

H2b Extent of cooperation with the industry (+)  Patents 
H3b Personal networks (+)  Extent of ESE 
H4b Perceived role models (+)  Extent of ESE 
 

Academic-entrepreneur’s personal characteristics 
H5b Extent of ESE (+)  AEE 

H6-1b MF – dissatisfaction with the academic 
environment (+)  AEE 

H6-2b MF – a desire for independence (+)  AEE 

H6-3b MF – a desire for safe and permanent 
employment (-)  AEE 

H6-4b MF – a desire for taking on and meeting 
broader responsibilities (+)  AEE 

H6-5b MF – a desire for wealth (+)  AEE 

H6-6b MF – a desire to bring technology into 
practice (+)  AEE 

H6-7b MF – a desire to disseminate findings 
through the scientific literature (-)  AEE 

H6-8b MF – a desire to do something others 
could not (+)  AEE 

H6-9b MF – a desire to pursue technological 
perfection (-)  AEE 

H6-10b MF – a desire to secure additional 
research funding (+)  AEE 

H7b Personal networks (+)  AEE 
 

Academic-entrepreneur’s working environment 

H8b Type of research (more applied 
research) (+)  AEE 

H9b Number of years spent at the academic 
institution (-)  AEE 

H10b Patents (+)  AEE 
H11b Extent of cooperation with the industry (+)  AEE 
H12b Scientific publications (-)  AEE 
 

Academic-entrepreneur’s perceived support 
H13b Extent of perceived role models (+)  AEE 

H14b Extent of perceived support from the 
academic institution (+)  AEE 

Legend: AEE: Academic’s entrepreneurial engagement; ESE: Entrepreneurial self-efficacy;  
MF: Motivational factor 
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6. METHODOLOGY 

To test the proposed models of technology transfer from academia to new firms, a self-

reported questionnaire was administered to collect data. The data were analyzed using 

descriptive statistics, Pearson correlations, chi-square statistics, t-test statistics, analysis of 

variance (ANOVA), reliability analysis, and exploratory factor analysis. Structural 

equation modeling (SEM) using EQS 6.1 was utilized for confirmatory factor analysis and 

testing of the proposed structural models. 

 

This chapter discusses the sample and data collection method, the development of the 

measurement scales, and statistical analysis techniques to be used. 

 

6.1. Sampling and data collection process 

6.1.1. Sampling 

Hills and LaForge (1992:52) have emphasized the importance of conducting 

entrepreneurship research in international contexts. For the purposes of cross-cultural 

generalization, data from three universities in three different European countries—the 

University of Ljubljana (Slovenia), Eindhoven University of Technology (The 

Netherlands), and the University of Cambridge (United Kingdom)—are used in this 

research. 

 

Table 5 shows the comparison of the University of Ljubljana, Eindhoven University of 

Technology, and the University of Cambridge. In terms of the number of employees and 

number of students, the University of Ljubljana is the biggest among all three universities, 

while Eindhoven University of Technology is the smallest. Scientific output in terms of the 

number of papers and the number of citations per employee is, as expected, the highest in 

the University of Cambridge and the lowest in the University of Ljubljana.  

 

Additionally, each university is briefly presented in the following three sub-subsections. 
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Table 5: Comparison of University of Ljubljana, Eindhoven University of Technology, 
and University of Cambridge 

 University of 
Ljubljana 

Eindhoven 
University of 
Technology 

University of 
Cambridge 

Number of employees (FTE) 3,976 
(in 2005)

2,620  
(in 2004) 

3,620 
(in 2002)

Number of papers in ISI databases 
(SCI-Expanded, SSCI, and A&HCI); 
Time span = 2002–2006 

5,425 6,524 32,573

Average number of ISI papers per 
employee;  
Time span = 2002–2006 

1.36 2.49 9.00

Number of citations in ISI databases 
(SCI-Expanded, SSCI, and A&HCI); 
Time span = 2002–2006 

12,122 20,992 188,943

Average number of ISI citations per 
employee; 
Time span = 2002–2006 

3.05 8.01 52.20

Average number of ISI citations per 
paper in ISI databases; 
Time span = 2002–2006 

2.23 3.22 5.80

Number of students 56,000
(in 2005)

7,207 
(in 2004) 

18,014
(in 2002)

Number of students per employee 14.08
(in 2005)

2.75 
(in 2004) 

4.98
(in 2002)

Sources: Minshall and Wicksteed (2005), Statistical Office of the Republic of Slovenia 

(2006), Eindhoven University of Technology (2006), Eindhoven University of Technology 

(2007), ISI Web of Knowledge (2007), and author’s calculations 

 

6.1.1.1. University of Ljubljana 

The University of Ljubljana was established in 1919 on the foundations of a long- 

established pedagogical tradition. The University of Ljubljana is an institution with a very 

rich tradition. With its more than 56,000 undergraduate and postgraduate students, it ranks 

among the biggest universities in the world scale. A total of 22 faculties, three academies 

of art, and one university college employ approximately 3,500 teaching and research staff, 

assisted by nearly 900 technical and administrative staff—altogether 3,976 FTE (full-time 

equivalent) staff (Statistical Office of the Republic of Slovenia 2006; University of 

Ljubljana 2007). 
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To stimulate technology transfer from the University of Ljubljana to new firms, the 

University of Ljubljana 

• cooperates with Technology Park Ljubljana; 

• was actively involved in the establishment of the Ljubljana University Incubator. 

 

The Technology Park Ljubljana was established in 1995 to stimulate the entrepreneurial 

activity in the region. It provides facilities for companies that operate in technology-based 

industries or that contribute to the adoption of technological improvements in other 

industries. The Technology Park Ljubljana provides access to university resources, 

technology transfer assistance (in cooperation with Institute Jozef Stefan), highly 

competitive lease rates, professional office services, and help in obtaining equity financing. 

 

The Ljubljana University Incubator was established in 2004, based on a business plan 

prepared by a group of nine experts (Drnovsek, et al. 2003). The main objective of the 

Ljubljana University Incubator is to create an enabling environment for technology transfer 

from academic institutions to new firms established by students and academics.  

 

6.1.1.2. Eindhoven University of Technology 

Eindhoven University of Technology (TU/e) was established as the Technische 

Hogeschool (Technical College) in 1956 in order to give a vital boost to the economy in 

the southeast part of The Netherlands. The university now has nine departments and 

provides 11 bachelor’s degree programs, one special bachelor’s program, 18 master’s 

degree programs, eight special master’s programs, four educational master’s programs 

(mathematics, physics, chemistry, and computer science), eight postdoctoral programs for 

technological designers, and various postdoctoral courses and programs (Eindhoven 

University of Technology 2006; Eindhoven University of Technology 2007).  

 

In 2005, TU/e had around 3,000 employees (2,620 FTE), 240 professors, 7,200 students, 

250 professional doctorate in engineering students (PDEng), 600 PhD students, and, as 

alumni, 25,000 graduate engineers, 1,000 graduate technological designers, and 2,000 

PhDs. There are some 100 students’ associations (social, sports, cultural, and study related) 

and 15 associations for graduates (Eindhoven University of Technology 2007). Within the 

EU, TU/e has achieved the best science citation impact score after Cambridge and Oxford 

(Eindhoven University of Technology 2006:2). 
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Eindhoven University of Technology pursues optimal knowledge and technology transfer 

to industry and related organizations. The TU/e Innovation Lab is responsible for the 

process of generating and maintaining information and provides industry, small businesses, 

and academic-entrepreneurs with a wide range of services. Researchers of high-tech 

enterprises have easy access to TU/e researchers through seminars, expert meetings, and 

personal contact. In turn, TU/e researchers are assisted in realizing their business plans for 

the commercial exploitation of scientific research and applications. For these services, 

TU/e participates in Incubator3+, an organization for the support of starters (Eindhoven 

University of Technology 2006:8). TU/e is also a member of CLUSTER (Consortium 

linking universities of science and technology for education and research), which is a 

network of leading European universities of technology. 

 

6.1.1.3. University of Cambridge 

The University of Cambridge is one of the oldest universities in the world, and it 

undertakes research in a wide range of science and art subjects. It is also one of the largest 

in the United Kingdom, with over 18,000 students and over 3,600 FTE academic staff 

(Minshall and Wicksteed 2005: Appendix B: Page 1). 

 

The University of Cambridge provides an interesting case of the scope and history of 

entrepreneurial activities. There were early spin-offs from the University of Cambridge, 

including the Cambridge Scientific Instruments Company, founded in 1881 by Horace 

Darwin, Charles Darwin’s son. In the last 20 to 30 years, the emergence of companies 

rooted in the University of Cambridge has become a feature of high-tech activities in 

Cambridge (Wicksteed 2000 cited in Druihle and Garsney 2004:269). In 1985, 15% of the 

high-tech firms in the Cambridge area had a founder originating either from the University 

of Cambridge or from a research establishment in the Cambridge area (Minshall and 

Wicksteed 2005: Appendix B: Page 1). 

 

6.1.1.4. The sample for the survey 

The research sample consists of two groups: 

• Academics (and, possibly, academic-entrepreneurs) who are employed at technical 

faculties or departments 
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• Academic-entrepreneurs who were employed at technical faculties or departments 

(those academic-entrepreneurs who are still employed at technical faculties or 

departments were already included in the first group) 

 

Since this doctoral thesis is focused on technological entrepreneurship and on technology 

transfer from academia to new firms, it is important to emphasize that the research sample 

does not include academics who are employed at non-technical faculties or departments 

(e.g. department of technology management, faculty of medicine, faculty of economics). 

 

Data on academics who are employed at technical faculties or departments were collected 

using the internet pages of the following technical faculties or departments: 

• University of Ljubljana 

o Faculty of chemistry and chemical technology (http://www.fkkt.uni-lj.si) 

o Faculty of civil engineering and geodesy (http://fgg.uni-lj.si) 

o Faculty of computer and information science (http://www.fri.uni-lj.si) 

o Faculty of electrical engineering (http://www.fe.uni-lj.si) 

o Faculty of mathematics and physics – Department of physics  

(http://www.fiz.uni-lj.si) 

o Faculty of mechanical engineering (http://www.fs.uni-lj.si) 

o Faculty of natural sciences and engineering (http://www.ntf.uni-lj.si) 

• Eindhoven University of Technology 

o Department of applied physics (http://www.phys.tue.nl) 

o Department of architecture, building, and planning (http://w3.bwk.tue.nl) 

o Department of biomedical engineering (http://w3.bmt.tue.nl) 

o Department of chemical engineering and chemistry (http://w3.chem.tue.nl) 

o Department of electrical engineering (http://w3.ele.tue.nl) 

o Department of mathematics and computer science (http://w3.win.tue.nl) 

o Department of mechanical engineering (http://w3.wtb.tue.nl) 

• University of Cambridge 

o Computer laboratory (http://www.cl.cam.ac.uk) 

o Department of applied mathematics and theoretical physics 

(http://www.damtp.cam.ac.uk) 

o Department of chemical engineering (http://www.cheng.cam.ac.uk) 

o Department of chemistry (http://www.ch.cam.ac.uk) 
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o Department of engineering (http://www.eng.cam.ac.uk) 

 

The sample of academic-entrepreneurs who were employed at technical faculties or 

departments was obtained from different sources. Data on academic-entrepreneurs who 

were employed at technical faculties at the University of Ljubljana was obtained using a 

database of start-ups and spin-offs from the University of Ljubljana. This database was 

developed by Technology Park Ljubljana (http://www.tp-lj.si/; Mr. Iztok Lesjak). 

Information from the database was cross-checked and supplemented using the World Wide 

Web, SICRIS (Slovenian current research information system), and COBISS (Co-operative 

online bibliographic system and services). Data on academic-entrepreneurs who were 

employed at technical departments at TU/e was obtained using a database of start-ups and 

spin-offs from Eindhoven University of Technology. The database was developed by TU/e 

Innovation Lab (http://w3.tue.nl/en/the_university/entrepreneurship/; Mr. Bart de Jong) 

and Incubator3+ (http://www.incubator3plus.nl/). Information from the database was 

cross-checked and supplemented using the World Wide Web. Data on academic-

entrepreneurs who were employed at technical departments at the University of Cambridge 

was obtained using a database of spin-offs from the University of Cambridge. The database 

was developed by the Cambridge entrepreneurship center 

(http://www.enterprise.cam.ac.uk/; Dr. Peter Hiscocks). Information from the database was 

cross-checked and supplemented using the World Wide Web. Although not exhaustive, 

these are the most complete databases of academic-entrepreneurs from the University of 

Ljubljana, Eindhoven University of Technology, and the University of Cambridge. 

 

A total of 3,152 names (2,938 academics and 214 academic-entrepreneurs who were 

employed at technical faculties or departments) and other information (department names, 

postal addresses, and e-mail addresses) were obtained. The sample for the survey was 

selected as shown in Table 6. 
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Table 6: The sample for the survey 

University Department/Faculty/Spin-off Number of 
questionnaires 

sent 
Faculty of chemistry and chemical technology 109 
Faculty of civil engineering and geodesy 169 
Faculty of computer and information science 91 
Faculty of electrical engineering 230 
Faculty of mathematics and physics (Department of 
physics) 

51 

Faculty of mechanical engineering 156 
Faculty of natural sciences and engineering 68 
Spin-offs 72 

University 
of Ljubljana 

Total (University of Ljubljana) 946 
Department of applied physics 180 
Department of architecture, building, and planning 130 
Department of biomedical engineering 107 
Department of chemical engineering and chemistry 253 
Department of electrical engineering 161 
Department of mathematics and computer science 125 
Department of mechanical engineering 203 
Spin-offs 12 

Eindhoven 
University 
of 
Technology 

Total (Eindhoven University of Technology) 1,171 
Computer laboratory 88 
Department of applied mathematics and theoretical 
physics 

128 

Department of chemical engineering 101 
Department of chemistry 205 
Department of engineering 383 
Spin-offs 130 

University 
of 
Cambridge 

Total (University of Cambridge) 1,035 
Total – all universities 3,152 

 

6.1.2. Questionnaire development, pre-testing, translation and back 

translation, and data collection 

Based on the literature review, a survey instrument entitled “Academic-entrepreneurial 

intentions and academic entrepreneurship” (see Appendix 1) was developed, pre-tested, 

translated and back translated, and administered.  
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6.1.2.1. Questionnaire development 

I have followed Dillman’s (2000) tailored design method, which is a set of procedures for 

conducting successful self-administered surveys that produce both high-quality 

information and high response rates (Dillman 2000:29). 

 

A number of principles for writing survey questions exist. In this research, 19 of Dillman’s 

(2000:51-78) principles for writing questions were followed (e.g. choose simple over 

specialized words, use complete sentences to ask questions, use equal numbers of positive 

and negative categories for scalar questions). 

 

Dillman (2000:81) points out that the questionnaire’s design (respondent-friendly 

questionnaire) has an impact on response rates and on measurement error. Poor 

questionnaire layout can cause questions to be overlooked or can bias the offered 

responses. A respondent-friendly questionnaire is attractive and encourages people to reads 

words in the same order as other respondents read them. People are guided by graphic 

layout features, from the cover page through the last question. A well-designed layout 

prevents items or answer categories from being missed (Dillman 2000:81). Design aspects 

in this research included the following: 

• The use of booklet format: for an 8-page questionnaire, two A3 sheets were folded 

and stapled along the spine 

• The use of guidelines for ordering the questions 

• The use of additional instructions after the answer line 

• The placement of instructions exactly where they are needed 

• The use of increased font sizes for certain written elements to attract attention (e.g., 

question numbers) 

• The maintenance of simplicity, regularity, and symmetry 

• The use of guidelines regarding the numbering of questions 

• The use of words “START HERE” in a large, bold print before the first question 

• The use of more blank space between questions than between subcomponents of 

questions 

• The use of bold text for questions and light text for answer choices 
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• The separation of optional or occasionally needed instructions from the question 

statement by font variation; italic font, smaller size, and text between brackets were 

used for notes 

• The use of the vertical alignment of question subcomponents 

• The use of a simple, yet distinctive dark picture, the title of the survey, and the 

return address on the front cover 

 

A light yellow paper was used for the questionnaire to ensure that the questionnaire was 

distinguishable from all other questionnaires that a respondent might receive and also from 

other papers on the respondent’s desk. The purpose of this was to make the questionnaire 

memorable and therefore retrievable at the time of follow-up. 

 

A full copy of the English version of the final questionnaire used in the study is attached in 

Appendix 1. 

 

6.1.2.2. Pre-testing 

Pre-testing is generally agreed to be an indispensable stage in survey questionnaire 

development (Presser and Blair 1994:73). Dillman (2000:140) suggests a multistage testing 

process. Pre-testing the questionnaire involved the following: 

• A review by a group of experts 

• Interviews with professors of entrepreneurship and innovation 

• Observation and “think aloud” protocols, followed by interviews with academics 

without their own company who are employed at technical faculties or departments 

and academic-entrepreneurs who are or were employed at technical faculties or 

departments 

• A final check 

 

The first stage of the draft survey pre-testing involved a review by a group of experts 

(Dillman 2000:140) gathered at the CLUSTER (Consortium linking universities of science 

and technology for education and research) meeting in Eindhoven on April 28, 2006. The 

group of experts included three professors of entrepreneurship and innovation, a professor 

in innovation management and culture, an expert of spin-offs and technology transfer from 

universities, and a business development manager in enterprise and entrepreneurship (six 
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people altogether). The expert group reviewed the questionnaire and provided comments 

and recommendations on how to improve the questionnaire in terms of content validity and 

relevancy. 

 

The second stage involved eight interviews with professors of entrepreneurship and 

innovation (two in Slovenia and six in The Netherlands). Interviews lasted approximately 

one hour. Similarly, as the group of experts in the first stage, professors of 

entrepreneurship and innovation reviewed the survey instrument and provided comments 

and recommendations on how to improve the questionnaire in terms of content validity and 

relevancy. 

 

Following the input from the expert group and interviews with professors of 

entrepreneurship and innovation, the questionnaire was subjected to the third stage of pre-

testing, which consisted of observation and “think aloud” protocols while a respondent 

completed the survey (Dillman 2000:143); this was followed by an interview. The author 

of this study was present to observe how easily the respondent accurately answered the 

questions. The purpose of these “think aloud” sessions was to answer the following 

questions (Dillman 2000:141): 

• Are all of the words understood? 

• Are all of the questions interpreted similarly by all respondents? 

• Do all of the questions have an answer that can be marked by every respondent? 

• Is each respondent likely to read and answer each question? 

• Does the mailing package (envelope and return envelope, cover letter, 

questionnaire, and a token of appreciation) create a positive impression? 

 

An interview protocol is attached in Appendix 2. In this stage, the author of this study 

conducted eight interviews (two in Slovenia and six in The Netherlands) with academics 

without their own company who are employed at technical faculties or departments and 

four interviews (one in Slovenia and three in The Netherlands) with academic-

entrepreneurs who are or were employed at technical faculties or departments. The 

overriding goal of these interviews was to make sure the questionnaire was clear, user 

friendly, and evoked the interest of the respondent. 
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The final step of pre-testing included two Slovenian master’s students who had not been 

part of the development or revision of the questionnaire. The objective of this final step 

was to detect obvious problems, because people who have worked on one revision after 

another soon lose their ability to detect obvious problems (Dillman 2000:147). 

 

6.1.2.3. Translation and back translation 

The questionnaire was initially prepared in English. In the United Kingdom (Cambridge 

University) and in The Netherlands (Eindhoven University of Technology), where the 

understanding of English among academics is excellent, the survey was administered in 

English. In the case of Slovenia (University of Ljubljana), the survey instrument was first 

translated into the Slovenian language and then back-translated (Brislin 1970; Brislin 

1980; Hambleton 1993) into English. The methodology suggested by Craig and Douglas 

(2005:254) was used. The translation focused on the content and was done by the author of 

this study. The translation followed the “etic approach”—an approach where there is little 

or no attempt to decenter or adapt the measure to another cultural context (Craig and 

Douglas 2005:181)—and not the “emic approach”—an approach where the starting point 

is the local culture or context (Craig and Douglas 2005:182). Back-translation was done by 

a bilingual Slovenian PhD student. The equivalency of the original English version and 

back-translated English version was reviewed by the author of this study and also reviewed 

and commented on by two other bilingual Slovenian PhD students. In order to validate the 

content of translated items, an expert group of two Slovenian professors and four 

Slovenian PhD students compared the final English and Slovenian versions of the 

questionnaire. Based on their comments, some minor modifications were made. 

 

6.1.2.4. Data collection 

Dillman (2000:149) stressed that the questionnaire is only one element of a well-done 

survey. Multiple contacts, the contents of letters, the appearance of envelopes, incentives 

(e.g. tokens of appreciation), personalized correspondence, and other attributes of the 

communication process (such as inclusion of stamped return envelopes) have a 

significantly greater collective capability for influencing response rates than questionnaire 

design (Dillman 2000:149-150).  

 

The questionnaire was mailed to the survey sample in all three countries (Slovenia, The 

Netherlands, and the United Kingdom) at the beginning of September 2006. A survey 
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package contained an eight-page questionnaire, a personalized cover letter (see Appendix 3 

for the contents of the cover letter), a token of appreciation (a pen for surveys in Slovenia; 

a book about Slovenia entitled How far would you go? for surveys in The Netherlands and 

the United Kingdom), and a stamped return envelope. 

 

Approximately one week after the survey package was sent, a personalized thank you e-

mail (see Appendix 4 for the contents of the first e-mail) was sent to express appreciation 

to the respondents if they had returned the questionnaire, and to urge a response from those 

who had not responded yet. To reduce costs and to enable respondents who prefer to fill 

out the questionnaire using the internet, a unique six-digit identification number and a link 

to the Slovenian or English internet version of the questionnaire (http://www.academic-

entrepreneurship.com) were provided in the first and the second follow-up e-mail. To 

prevent duplicates, each respondent had an identification number that allowed him or her 

to complete the questionnaire only once. Dillman (2000:356) assumes that certain 

populations—such as university professors, government employees, workers in many 

companies and corporations, and members of some professional organizations—generally 

have e-mail addresses and internet access and are therefore good candidates for web 

surveys. The internet version of the questionnaire was developed using the PHPSurveyor 

program (http://www.phpsurveyor.org/), which is a leading and well-tested open-source 

online survey tool. Some modifications of the PHPSurveyor program and its database were 

made in order to bring it in line with the paper version of the questionnaire (e.g. to allow 

the use of additional instructions after the answer line). The internet version of the 

questionnaire was completely identical to the paper version in terms of the contents, 

numbering, and positioning of questions. The internet version of the questionnaire was also 

very similar to the paper version in terms of the visual appearance (e.g. background/paper 

color). A screenshot of one page of the internet version of the questionnaire is depicted in 

Appendix 5. 

 

If, after three weeks, the survey had not been returned or filled out using the internet 

version of the questionnaire, a personalized e-mail reminder was sent (see Appendix 6 for 

the contents of the second e-mail). In the event that a questionnaire had been misplaced, a 

PDF version of the questionnaire was attached to the e-mail. For those respondents who 

preferred to fill out the questionnaire using the internet, an identification number and a link 

to the internet version of the questionnaire were provided via the e-mail. 
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Since adequate response rates were achieved through these methods, no final contact was 

made. Data collection ended approximately two months after the paper version of the 

questionnaire was sent. 

 

6.2. Measures 

This section operationalizes all the variables that are included in the hypotheses. Most of 

the variables were measured through scales previously tested and used by other scholars. 

New measures were developed for others (e.g. academic’s entrepreneurial engagement). 

To ensure the reliability and validity of constructs, wherever appropriate multi-item scales 

are used for each construct in the model. The following measures are constructed for the 

study’s dependent, independent, and control variables. Measures are summarized in 

Appendix 7. 

 

6.2.1. Dependent variables 

This section operationalizes the two dependent variables in my “Framework for studying 

technology transfer from academia to new firms from the academic/academic-

entrepreneur’s point of view.” The dependent variable academic’s intention to become an 

entrepreneur is included in Model 1: Factors affecting academic’s intention to become an 

entrepreneur. The dependent variable academic’s entrepreneurial engagement is included 

in Model 2: Factors affecting academic’s entrepreneurial engagement. 

 

6.2.1.1. Academic’s intention to become an entrepreneur (AIBE) 

In this study, academic’s intention to become an entrepreneur was measured with six 

items: 

• AIBE01: “How interested are you in setting up your own business?” Answers were 

given on a 5-point Likert scale, ranging from “not interested at all” to “very 

interested” (Chen, et al. 1998:306). 

• AIBE02: “How determined are you to have your own company?” Answers were 

given on a 5-point Likert scale, ranging from “not determined at all” to “very 

determined” (adapted from Chen, et al. (1998:306)). 
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• AIBE03: “If you identified possibilities for a commercial application for one or 

more of your inventions, you would seriously consider becoming an entrepreneur to 

commercialize the opportunity.” Answers were given on a 5-point Likert scale, 

ranging from “strongly disagree” to “strongly agree” (adapted from Kassicieh, et al. 

(1997); Prof. Kassicieh sent the unpublished survey instrument used in Kassicieh, 

et al.’s (1997) study to the author of this doctoral dissertation by e-mail). 

• AIBE04: “What is the probability (on a scale 0% to 100%) that you will start your 

own business in the next 5 years?” (Krueger, et al. 2000:421). 

• AIBE05: “What is the probability (on a scale 0% to 100%) that you will start your 

own business in the next 2 years?” (adapted from Krueger, et al. (2000:421)). 

• AIBE06: Item AIBE06 counts the number of activities that might be involved in 

trying to start a business that the respondent undertook during the past year. 

Respondents were asked to indicate which of the 14 following separate activities 

that might be involved in trying to start a business they undertook during the past 

year (list of activities was adapted from 1995:389-390): (a) Gathering information 

on competitors; (b) Gathering information on products or services that could serve 

as a substitute for mine; (c) Gathering information on the industry and customers; 

(d) Gathering information on firms that could be my suppliers; (e) Gathering 

information on the cost of raw materials and salaries; (f) Gathering information on 

costs of rents, leases, and equipment; (g) Establishing a price for my product or 

service; (h) Making sales/revenues projections; (i) Refining or improving the 

business idea; (j) Seeking financing; (k) Gathering information on legal 

requirements (permits, licenses, etc.); (l) Developing goals and objectives (business 

plan, organization structure, strategic plan); (m) Choosing a business name and/or 

legal status; (n) Finding a location for a company. 

 

6.2.1.2. Academic’s entrepreneurial engagement (AEE) 

Most scholars have (1) tried to identify differences between entrepreneurs (academic or 

other entrepreneurs) and non-entrepreneurs (academics) for which they used a 

dichotomous variable that coded entrepreneurs as 1 and non-entrepreneurs as 0, or 

compared the two groups (e.g. Kassicieh, et al. 1996; Kassicieh, et al. 1997), or (2) tried to 

determine a typology of academic-entrepreneurs (e.g. Radosevich 1995; Dickson, et al. 

1998; Nicolaou and Birley 2003a; Brennan and McGowan 2007 forthcoming). These are 
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fairly loose operationalizations, since these kinds of variables cannot be used in regression 

models as dependent variables. 

 

Since there are clearly differences among those academics who have established a spin-off 

(based on insights from Radosevich 1995; Kassicieh, et al. 1996; Harmon, et al. 1997; 

Kassicieh, et al. 1997; Dickson, et al. 1998; Goldfarb and Henrekson 2003; Nicolaou and 

Birley 2003a; Brennan and McGowan 2007 forthcoming), I propose a new variable, called 

academic’s entrepreneurial engagement, which measures the involvement of the academic 

in his or her own spin-off company. To my knowledge, so far there has been no scale 

variable that measured the academic’s entrepreneurial engagement. This type of dependent 

variable can then be used in regression models, as a dependent variable, and also in 

structural equation modeling. 

 

The academic’s entrepreneurial engagement was measured by two items (AEE01 and 

AEE02), whereat one of them was assessed with three sub-items (AEE01a, AEE01b, and 

AEE01c): 

• AEE01 was assessed as a sum of the number of hours per week an academic-

entrepreneur works for his or her own company (AEE01a) and the number of hours 

per week an academic-entrepreneur spends consulting with his or her own company 

(AEE01b), divided by the sum of the number of hours per week an academic-

entrepreneur work for his or her own company (AEE01a), the number of hours per 

week an academic-entrepreneur spends consulting with his or her own company 

(AEE01b), and the number of hours an academic-entrepreneur works for an 

academic institution (AEE01c). AEE01 is operationalized as a percentage. This 

calculation can be shown with the following equation: AEE01 = (AEE01a + 

AEE01b) / (AEE01a + AEE01b + AEE01c) * 100. 

• AEE02 was operationalized as the percentage of an academic-entrepreneur’s 

employment at his or her company (in complement to employment at the academic 

institution). 

 

6.2.2. Independent variables 

This section operationalizes all independent variables. Operationalized independent 

variables include: entrepreneurial self-efficacy, 10 different motivational factors, personal 
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networks, type of research, number of years spent at the academic institution, patents, 

cooperation with the industry, scientific publications, perceived role models, and perceived 

support from the academic institution. 

 

6.2.2.1. Entrepreneurial self-efficacy (ESE) 

A total of 22 items adapted from Chen, et al.’s (1998) study were included in the original 

entrepreneurial self-efficacy scales. Chen, et al. (1998) measured entrepreneurial self-

efficacy with 22 items, with a Cronbach’s alpha of 0.89 for the total entrepreneurial self-

efficacy. Because the Cronbach’s alpha for Chen, et al.’s (1998) risk-taking self-efficacy 

scale was below the threshold of 0.7 (Hair, et al. 1998:118), four items from this scale were 

not included. Since three Chen, et al.’s (1998) items measured more than one different 

thing, I transformed these items to avoid any misinterpretation by the respondents (e.g. the 

item new products and services was transformed as one item, new products, and the other 

item, new services). Respondents were thus asked to indicate their degree of certainty in 

performing 22 different roles/tasks on a 5-point Likert scale ranging from 1 (completely 

unsure) to 5 (completely sure). These roles/tasks were: to control costs (ESE01), to define 

organizational roles (ESE02), to define responsibilities (ESE03), to develop financial 

system and internal controls (ESE04), to develop an information system for strategic 

planning (ESE05), to establish and achieve goals and objectives (ESE06), to manage time 

by setting priorities (ESE07), to perform financial analysis (ESE08), to reduce risk and 

uncertainty (ESE09), to develop new ideas (ESE10), to develop new products (ESE11), to 

develop new services (ESE12), to find new markets (ESE13), to use new management 

approaches (ESE14), to use new marketing methods (ESE15), to use new methods of 

production (ESE16), to conduct market analysis (ESE17), to establish position in product 

market (ESE18), to expand business (ESE19), to set and attain profit goals (ESE20), to set 

and attain market share goals (ESE21), and to set and attain sales goals (ESE22). 

 

6.2.2.2. Motivational factors (MF) 

Ten different motivational factors were measured. Respondents were asked to rate the 

extent (on a 5-point Likert scale ranging from 1 [strongly disagree] to 5 [strongly agree]) to 

which they agree with following statements: 

• I am dissatisfied with the academic environment (MF01). 

• I have a desire 

o for independence (MF02). 
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o for safe and permanent employment (MF03). 

o for taking on and meeting broader responsibilities (MF04). 

o for wealth (MF05). 

o to bring technology into practice (MF06). 

o to disseminate my findings through the scientific literature (MF07). 

o to do something others could not (MF08). 

o to pursue technological perfection (MF09). 

o to secure additional research funding (MF10). 

 

6.2.2.3. Personal networks (PN) 

The total personal network size refers to all first-order contacts, regardless of the type of 

interaction (Greve and Salaff 2003:3). Personal networks were assessed by three items. 

The first item (PN01) concerns the average number of hours per week the respondent 

spends maintaining contacts (face to face, via e-mail, telephone, etc.) with persons with 

whom he or she discusses business matters (e.g., commercialization, marketing, finance, 

etc.) (adapted from Greve 1995:20). The second item (PN02) concerns the average number 

of hours per week the respondent spends developing new contacts with persons with whom 

he or she discusses business matters (adapted from Greve 1995:20). The third item (PN03) 

concerns the total number of people with whom the respondent discussed business matters 

during the previous week (adapted from Renzulli, et al. 2000:535). Renzulli, et al. 

(2000:535) stressed that the total number of people with whom respondents discuss 

business is a crude measure of the number of direct contacts, but it does not limit 

respondents to listing only strong ties. 

 

6.2.2.4. Type of research (TR) 

The type of research was measured by two items (TR01 and TR02), whereat one of them 

was assessed with two sub-items (TR01a and TR01b): 

• TR01 was assessed as the number of hours per week the academic/academic-

entrepreneur spends for applied research (TR01b) divided by the sum of the 

number of hours per week the academic/academic-entrepreneur spends for basic 

research (TR01a) and the number of hours per week the academic/academic-

entrepreneur spends for applied research (TR01b). TR01 is operationalized as a 

percentage. This calculation can be shown with the following equation: TR01 = 

TR01b / (TR01a + TR01b) * 100. 
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• TR02 was operationalized as the percentage of the academic/academic-

entrepreneur’s research funds for applied research in the last year in complement to 

his or her total research funds in the last year.  

 

6.2.2.5. Number of years spent at the academic institution (NYSAI) 

This variable counts the academic/academic-entrepreneur’s total years of employment at 

the academic institution(s).  

 

6.2.2.6. Patents (P) 

Patents were measured as the number of patents granted to the academic/academic-

entrepreneur during the prior three years (P01) and as the number of patents the 

academic/academic-entrepreneur applied for during the prior three years (P02). The three-

year period was used to measure the academic/academic-entrepreneur’s patent activity, 

rather than an aggregated measure of the academic/academic-entrepreneur’s total patent 

library (similarly, Coombs, et al. (2006:414) used the three-year period for measuring the 

firm’s recent patents). 

 

6.2.2.7. Cooperation with the industry (CWI) 

Cooperation with the industry was operationalized as the number of hours per week the 

academic/academic-entrepreneur spends for projects that are ordered by the industry 

(CWI01) and as the average percentage of research funds from industry for the 

academic/academic-entrepreneur’s research projects (CWI02). 

 

6.2.2.8. Scientific publications (SP) 

Scientific publications were measured with two items: 

• The number of scientific papers published by the academic/academic-entrepreneur 

in the last three years (SP01) 

• The number of citations to the academic/academic-entrepreneur’s scholarly 

publications in the last three years (SP02) (the number of citations was used 

because the number of papers does not consider the quality of the outcome)  

 

The three-year period was used to measure the academic/academic-entrepreneur’s 

scientific publishing activity, rather than an aggregated measure of the academic/academic-

entrepreneur’s total number of scientific publications. 
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6.2.2.9. Perceived role models (PRM) 

Perceived role models were operationalized as the number of academic-entrepreneurs the 

respondent knows personally (meaning that he or she has met them and spoken with them). 

 

6.2.2.10. Perceived support from the academic institution (PSAI) 

Perceived support from the academic institution was measured by three items. Respondents 

were asked to indicate (on a 5-point Likert scale ranging from “strongly disagree” to 

“strongly agree”) how strongly they personally agree or disagree with the three statements 

that are related to their current academic institution (if they were employed at the academic 

institution at the time of responding to the survey) or last academic institution (if they were 

not employed at the academic institution at the time of responding to the survey). These 

three statements were as follows: 

• PSAI01: “My current or last academic institution provides facilities and access to 

research equipment to the academic spin-offs” (based on insights from Steffensen, 

et al. 2000) 

• PSAI02: “There are good sources of assistance within the academic institution if 

academics are interested in establishing an academic spin-off” (adapted from 

Kassicieh, et al. 1997) 

• PSAI03: “My current or last academic institution is supportive of academics who 

wish to commercialize their inventions” (adapted from Kassicieh, et al. 1997) 

 

6.2.3. Control variable: academic institution (AI) 

The control variable was operationalized as two dummy variables (AI01 and AI02). The 

indicator coding (Hair, et al. 1998:84) approach was used. The University of Ljubljana was 

coded as AI01 = 0 and AI02 = 0; it thus acts as a reference group. The reason for choosing 

the University of Ljubljana as a reference group was because the primary purpose was to 

compare the University of Ljubljana with the two leading European technical universities, 

Eindhoven University of Technology and the University of Cambridge. Eindhoven 

University of Technology was coded as AI01 = 1 and AI02 = 0. The University of 

Cambridge was coded as AI01 = 0 and AI02 = 1. 
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6.3. Data analyses 

The data were analyzed using descriptive statistics, Pearson correlations, chi-square 

statistics, t-test statistics, analysis of variance (ANOVA), reliability analysis (Cronbach’s 

alpha), and exploratory factor analysis. For these analyses, the Statistical package for the 

social sciences (SPSS) version 13.0 for Windows was used. Structural equation modeling 

(SEM) using EQS Multivariate Software version 6.1 (Bentler and Wu 2006) was utilized 

for confirmatory factor analysis and testing of the proposed structural models. 

 

All variables were standardized by using data from the overall sample. Standardizing the 

data separately for each of the groups would lead to different rescalings of measured 

variables within each group, destroying the comparability across groups of the common 

scale for the measured variables and leading to an inability to compare parameter estimates 

across groups (Reise, et al. 1993:554). 

 

Reliability is an assessment of the degree of consistency between multiple measurements 

of a variable (Hair, et al. 1998:117), while validity is the extent to which a measurement 

scale or set of measures accurately represents the concept of interest (Hair, et al. 

1998:118). Reliability was assessed using Cronbach’s alpha (Cronbach 1951) for internal 

consistency. Reliability assessment was conducted for all scales of research variables. The 

generally agreed lower limit for Cronbach’s alpha is 0.70 (Hair, et al. 1998:118). Construct 

convergent validity and discriminant validity was assessed using exploratory and 

confirmatory factor analysis (Floyd and Widaman 1995). Construct convergent validity 

assesses the degree to which two measures of the same concept are correlated (Hair, et al. 

1998:118). Discriminant validity is the degree to which two conceptually similar concepts 

are distinct (Hair, et al. 1998:118).  

 

Exploratory factor analysis was performed, using the maximum likelihood extraction 

method and Direct Oblimin rotation (which is an oblique rotation) with Kaiser 

Normalization. Oblique rotation was selected since (1) the theory behind the measurement 

models does not assume that the factors are orthogonal, but (2) that they covariate due to a 

higher-order factor (Pedhazur and Schmelkin 1991; Floyd and Widaman 1995:292), and 

since (3) oblique rotations allow correlated factors instead of maintaining independence 

between the rotated factors (Hair, et al. 1998:110). Given a set of data, it is important to 
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determine whether the data are appropriate for factor analysis (Craig and Douglas 

2005:398). Bartlett’s test of sphericity (although increasing the sample size causes the 

Bartlett test to become more sensitive to detecting correlations among the variables (Hair, 

et al. 1998:99)) and the Kaiser-Meyer-Olkin (KMO) test were used to determine whether 

data were appropriate for factor analysis. KMO values of 0.80 or above are meritorious, 

0.70 or above are middling, 0.60 or above are mediocre, 0.50 or above are miserable, and 

below 0.50 are unacceptable (Hair, et al. 1998:99).  

 

Confirmatory factor analysis is a type of structural equation modeling that deals 

specifically with measurement models—that is, the relationships between observed 

measures or indicators and latent variables or factors (Brown 2006:1). While in exploratory 

factor analysis, the researcher has no control over which variables describe each factor, in 

confirmatory factor analysis, the researcher specifies which variables define each factor 

based on his or her knowledge of the underlying latent variable structure (Byrne 2006:6).  

 

In conducting a confirmatory factor analysis, the analytical steps suggested by Marsh and 

Hocevar (1985) and Marsh and Hocevar (1988) were followed. Confirmatory factor 

analysis is also a very useful method to test the reliability and validity of constructs across 

different countries (Craig and Douglas 2005:400). 

 

A full structural equation and measurement model was used to assess the theoretical 

model. Structural equation modeling is a statistical methodology that takes a confirmatory 

(i.e. hypothesis-testing) approach to the analysis of a structural theory bearing on some 

phenomenon (Byrne 2006:3). Typically, this theory represents “causal” processes that 

generate observations on multiple variables (Bentler 1988 cited in Byrne 2006:3). The 

general structural equation model can be decomposited into two sub-models: a 

measurement model and a structural model. The measurement model defines relations 

between the observed and unobserved variables. It represents the confirmatory factor 

analysis model in that it specifies the pattern by which each measure loads on a particular 

factor. In contrast, the structural model defines relationships among unobserved variables. 

Accordingly, it specifies the manner by which particular latent variables directly or 

indirectly influence changes in the values of certain other latent variables in the model 

(Byrne 2006:12). The hypothesized model can be tested statistically in a simultaneous 

analysis of the entire system of variables to determine the extent to which it is consistent 
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with the data. If goodness-of-fit is adequate, the model argues for the plausibility of 

postulated relations among variables; if it is inadequate, the tenability of such relations is 

rejected (Byrne 2006:3). Goodness of fit can be assessed in many ways. Practitioners are 

generally advised to examine multiple fit criteria rather than rely on a single statistic 

(Breckler 1990:261). The use of multiple indices assures readers that authors have not 

simply picked a supportive index (Shook, et al. 2004:401). Thus, in this study, the fit of the 

models was assessed with multiple indices: 

• Chi-square and degrees of freedom (df) are reported for each model. Although a 

non-significant standard chi-square is indicative of a good model fit, the chi-square 

was not given the major consideration because it is highly sensitive to sample size 

and the number of items in the model (Bentler and Bonett 1980:591). 

• The normed-fit index – NFI (Bentler and Bonett 1980) is a relative comparison of 

the proposed model to the null model (Hair, et al. 1998:657). A disadvantage of 

NFI is that it is affected by sample size (Bearden, et al. 1982 cited in Bentler 

1990:239) since it underestimates the fit in small samples. Values greater than or 

equal to 0.90 indicate good model fit (Hair, et al. 1998:659).  

• The non-normed-fit index – NNFI (Tucker and Lewis 1973; Bentler and Bonett 

1980) is based on the Tucker-Lewis coefficient. It combines a measure of 

parsimony into a comparative index between the proposed and null models (Hair, et 

al. 1998:657). NNFI is a variant of NFI that takes model complexity into account 

(Byrne 2006:98). NNFI has the major advantage of reflecting model fit very well at 

all sample sizes (Bentler 2006:361). Values for the NNFI can exceed those reported 

for the NFI and can also fall outside the zero to 1.0 range (Byrne 2006:98). Values 

greater than 0.90 suggest a good model fit (Hair, et al. 1998:659), although some 

(Hu and Bentler 1999:1) have argued for values closer to 0.95. 

• The comparative-fit index – CFI (Bentler 1990) derives from comparison of the 

hypothesized model with the independence model (Byrne 2006:97). CFI is not 

sensitive to sample size (Bentler 1990). CFI values greater than 0.90 suggest a good 

model fit (Hair, et al. 1998:659), although some (Hu and Bentler 1999:1) have 

argued for values closer to 0.95. 

• The goodness-of-fit index – GFI (Jöreskog and Sörbom 1984) is a measure of the 

relative amount of variance and covariance in the sample data explained by the 
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hypothesized model (Byrne 2006:99). GFI vales greater than 0.90 are considered to 

represent a well-fitting model (Byrne 2006:99). 

• The standardized root mean square residual – SRMR (Bentler 1995) represents the 

average value across all standardized residuals (Byrne 2006:99). Hu and Bentler 

(1999:1) suggest that values smaller than 0.08 indicate an acceptable fit. 

• The root mean square error of approximation – RMSEA (Steiger and Lind 1980) 

considers the error of approximation in the population and asks the question, “How 

well would the model, with unknown but optimally chosen parameter values, fit the 

population covariance matrix if it were available?” (Browne and Cudeck 

1992:232). Values less than 0.05 indicate good fit, and values as high as 0.08 

represent reasonable errors of approximation in the population (Browne and 

Cudeck 1992:239). MacCallum, et al. (1996:134) elaborated on those cut points 

and noted that RMSEA values ranging from 0.08 to 0.10 indicate mediocre fit. 

Values greater than 0.10 indicate poor fit. 

 

Although several other indices exist, these are the most commonly used indices in 

entrepreneurship research. 

 

To determine whether the data come from a normal distribution, (1) the z-value for 

skewness and the z-value for kurtosis were calculated, and (2) as suggested by Sharma, et 

al. (1989:220), the normalized Mardia coefficient (computed in EQS) was used. Variables 

with absolute values of the skew index greater than 3.0 are described as “extremely” 

skewed, and absolute values of the kurtosis index greater than 10.0 indicate “extreme” 

kurtosis (Kline 2005:50). Items with extreme skew and/or extreme kurtosis were 

transformed by employing the square root transformation (Hair, et al. 1998:77). 

Altogether, 12 items were transformed. Since it was found that there still exists some small 

amount of non-normality in the data, I followed Sharma, et al.’s (1989:220) 

recommendation to use the Elliptical Reweighted Least Square (ERLS) estimation method, 

as its performance is found to be superior for non-normal data. Additionally, because the 

performance of ERLS is equivalent to that of Maximum Likelihood (ML) for normal data 

and superior to that of other estimation techniques for non-normal data, Sharma, et al. 

(1989:220) recommends that, when in doubt, a researcher should use ERLS. 
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7. RESULTS 

This chapter provides results of the statistical analysis of the data collected. Firstly, a brief 

examination of the sample respondents to the survey is presented. Secondly, statistical 

results of measure reliability and validity are presented. Finally, statistical tests using 

structural equation modeling are employed to test specific hypotheses. 

 

7.1. Response rate, non-response bias, missing data, paper-versus-

internet-version bias, and sample characteristics 

7.1.1. Response rate 

Out of the 3,152 surveys mailed (946 in Slovenia, 1,171 in The Netherlands, and 1,035 in 

the United Kingdom) 133 (4.2%) were returned as undeliverable (23 (2.2%) in Slovenia, 

53 (4.5%) in The Netherlands, and 57 (5.5%) in the United Kingdom). No pattern could be 

observed among undelivered surveys (undelivered surveys were distributed approximately 

evenly among different departments/faculties and spin-offs). The number of surveyed 

academics and academic-entrepreneurs was thus 3,019 (923 in Slovenia, 1,118 in The 

Netherlands, and 978 in the United Kingdom). The respondents were asked to return the 

blank questionnaire if, for some reason, they preferred not to respond (see Appendix 3). 

There were 115 (3.8%) blank questionnaires returned by academics or academic-

entrepreneurs who were unwilling to participate in the study (54 (5.9%) in Slovenia, 32 

(2.9%) in The Netherlands, and 29 (3.0%) in the United Kingdom). Some of them 

mentioned different reasons for returning the blank questionnaire (e.g. “my workload is 

such that I will not be able to complete your survey,” “I never respond to surveys,” “I am 

currently abroad,” “I do not have time at the moment”). One questionnaire from a 

Slovenian respondent had a high proportion (more than 20%) of missing data and was 

therefore excluded. 

 

Table 7 shows differentials in the number of questionnaires sent, the number of 

undelivered questionnaires, the number of all returned questionnaires, the number of valid 

returned questionnaires, overall response rates, and valid response rates for different 

departments/faculties and spin-offs separately.  
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Table 7: Response rates from academics from different departments (faculties) 

University Department/Faculty/ 
Spin-off 

Number of 
questionnaires 

sent (and 
undelivered)

Number of all 
(and valid*) 

returned 
questionnaires 

Overall (and 
valid*) 

response rate 
in % 

Faculty of chemistry and 
chemical technology 109    (3) 49   (42) 46.2 (39.6) 

Faculty of civil engineering and 
geodesy 169    (4) 77   (67) 46.7 (40.6) 

Faculty of computer and 
information science 91    (2) 43   (36) 48.3 (40.4) 

Faculty of electrical engineering 230    (5) 108   (97) 48.0 (43.1) 
Faculty of mathematics and 
physics (department of physics) 51    (2) 28   (24) 57.1 (49.0) 

Faculty of mechanical 
engineering. 156    (3) 75   (66) 49.0 (43.1) 

Faculty of natural sciences and 
engineering 68    (3) 41   (36) 63.1 (55.4) 

Spin-offs 72    (1) 16   (14) 22.5 (19.7) 
Missing data of department /    (0) 9     (9) /       (/) 

University 
of 
Ljubljana 

Total (University of Ljubljana) 946  (23) 446 (391) 48.3 (42.4) 
Department of applied physics 180    (6) 45   (42) 25.9 (24.1) 
Department of architecture, 
building and planning 130    (7) 32   (28) 26.0 (22.8) 

Department of biomedical eng. 107    (8) 31   (28) 31.3 (28.3) 
Department of chemical 
engineering and chemistry 253  (11) 68   (63) 28.1 (26.0) 

Department of electrical eng. 161    (7) 44   (38) 28.6 (24.7) 
Department of mathematics and 
computer science 125    (8) 41   (37) 35.0 (31.6) 

Department of mechanical eng. 203    (6) 74   (68) 37.6 (34.5) 
Spin-offs 12    (0) 4     (3) 33.3 (25.0) 
Missing data of department /    (0) 4     (4) /       (/) 

Eindhoven 
University 
of 
Technology 

Total (Eindhoven University of 
Technology) 1171  (53) 343 (311) 30.7 (27.8) 

Computer laboratory 88    (3) 26   (23) 30.6 (27.1) 
Department of applied 
mathematics and theoretical 
physics 

128    (6) 33   (28) 27.0 (23.0) 

Department of chemical eng. 101    (6) 47   (43) 49.5 (45.3) 
Department of chemistry 205  (11) 44   (39) 22.7 (20.1) 
Department of engineering 383  (23) 92   (83) 25.6 (23.1) 
Spin-offs 130    (8) 24   (21) 19.7 (17.2) 
Missing data of department /    (0) 2     (2) /       (/) 

University 
of 
Cambridge 

Total (University of Cambridge) 1035  (57) 268 (239) 27.4 (24.4) 
Total – all universities 3152(133) 1057 (941) 35.0 (31.2) 

Note: *valid questionnaire = all returned - blank - questionnaires with more than 20% missing data 
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The Tailored design method (Dillman 2000), which was used to guide and support the 

survey process, thus resulted in an overall response rate of 35.0% (48.3% in Slovenia, 

30.7% in The Netherlands, and 27.4% in the United Kingdom) and a valid response rate of 

31.2% (42.4% in Slovenia, 27.8% in The Netherlands, and 24.4% in the United Kingdom). 

 

Figure 11 details the valid response rates after each contact (divided between responses by 

postal mail and through the internet) for the three different universities. An average valid 

response rate before the first follow-up was 6.8% (all respondents responded using the 

paper version of the questionnaire, because the link to the internet version of the 

questionnaire was not included until the first follow-up). An average valid response rate 

before the second follow-up was 24.6% (20.8% – paper version; 3.8% – internet version). 

An average total valid response rate was 31.2% (24.0% – paper version; 7.2% – internet 

version). 

 

6,8%4,1%
10,2%

5,6%

14,0%
12,3%

24,5%

6,9%

3,8%

2,7%

4,3%

4,3%

3,2%

2,2%

4,1%

3,2%

3,4%
3,2%

3,8%

3,2%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

University of
Ljubljana

Eindhoven
University of
Technology

University of
Cambridge

Total

R
es

po
ns

e 
ra

te

Internet version: after 2nd follow-up (second e-mail)
Paper version: after 2nd follow-up (second e-mail)
Internet version: between 1st follow-up (first e-mail) and 2nd follow-up (second e-mail)
Paper version: between 1st follow-up (first e-mail) and 2nd follow-up (second e-mail)
Internet version: between 1st contact (sent paper version) and 1st follow-up (first e-mail)
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Figure 11: Valid response rates after each contact (divided between responses by postal 

mail and through the internet) for the three different universities 
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7.1.2. Non-response bias 

The potential nonresponse bias was assessed by comparing responses of early and late 

waves of returned surveys (Armstrong and Overton 1977:397) for each of the samples (the 

Total sample and the Slovenian, Dutch, and British sub-samples of academics without their 

own company; and the Total sample of academic-entrepreneurs). Using a two-sample 

Kolmogorov-Smirnov test, responses from the first wave (responses until the first follow-

up) were compared with responses from the third wave (responses after the second follow-

up). The Kolmogorov-Smirnov test (which is a nonparametric test) is appropriate because 

it does not rely on the estimation of the parameters (such as mean or standard deviation) 

describing the distribution of the variable of interest in the population (Hill and Lewicki 

2006:384). On the other hand, an independent sample t-test is not appropriate, because it 

assumes that data in each group follow a normal distribution, which is not the case for all 

items in my data (some items are somewhat non-normally distributed). The Kolmogorov-

Smirnov test is a test of whether two independent samples come from the same population 

(Grover and Vriens 2006:225) and is thus an alternative to the t-test for independent 

samples (Hill and Lewicki 2006:388). Unlikely the parametric t-test for independent 

samples, the Kolmogorov-Smirnov test is also sensitive to differences in the general shapes 

of the distribution in the two samples (Hill and Lewicki 2006:388). Table 8 shows the 

number of questionnaires received until the first follow-up and after the second follow-up. 

 

Table 8: Number of questionnaires received until first and after the second follow-up 

Questionnaires received 
until the first follow-up 

Questionnaires received 
after the second follow-up Sample 

N of cases % within 
each sample N of cases % within 

each sample
Total sample of academics 
without their own company 182 21.6% 184 21.8%

Slovenian sub-sample of 
academics without their 
own company 

46 13.0% 69 19.5%

Dutch sub-sample of 
academics without their 
own company 

108 36.5% 70 23.6%

British sub-sample of 
academics without their 
own company 

28 14.5% 45 23.3%

Total sample of academic-
entrepreneurs 24 24.5% 14 14.3%
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In the Total sample and Slovenian sub-sample of academics without their own company, 

there was only one item out of 56 (1.8%) that was found to be significantly different (p < 

0.05) between the early and late respondents. No significant differences between the early 

and late respondents were found in the Dutch sub-sample of academics without their own 

company. In the British sub-sample of academics without their own company and in the 

Total sample of academic-entrepreneurs, there were two items out of 56 (3.6%) for the 

British sub-sample and two items out of 55 (3.6%) for the sample of academic-

entrepreneurs, which were found to be significantly different between the early and late 

respondents. Since the extent of these differences is less than the probability of obtaining 

them by chance (less than 5% item differences were found), these results suggest that non-

response bias does not appear to be a problem in the dataset. Moreover, the overall high 

response rate indicates that the results are representative and could be generalized. 

 

7.1.3. Missing data 

As indicated in section 7.1.1., 1,057 surveys were returned, with 941 usable for data 

analysis (115 blank questionnaires were returned; 1 questionnaire from a Slovenian 

respondent had a high proportion of missing data—more than 20% missing data—and was 

therefore excluded). The overall number of questionnaires with missing data was small. In 

the Total sample of academics without their own company, there were 1.4% missing 

values; in the Slovenian, Dutch, and British sub-samples of academics without their own 

company, there were 2.0%, 1.1%, and 0.8% missing values, respectively; and in the Total 

sample of academic-entrepreneurs, there were 1.8% missing values.  

 

Since no variable measurement item had more than 8.5% missing values, no item was 

removed from the analysis (measurement items in the Total sample, and Slovenian, Dutch, 

and British sub-samples of academics without their own company had 0.0% to 4.2%, 0.0% 

to 5.1%, 0.0% to 8.5%, and 0.0% to 2.6% missing values, respectively; measurement items 

in the Total sample of academic-entrepreneurs had 0.0% to 8.2% missing values). For 

details on missing values for each item in each sample, see Appendices 8–12.  

 

The pattern of missing data was also examined. Based on the low percentage of overall 

missing data and no pattern in the missing data spread across variables, the missing data 

can be considered to be missing completely at random (Rubin 1976; Hair, et al. 1998). 
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Since the missing data pattern was considered missing completely at random, different 

imputation techniques can be applied (Hair, et al. 1998:51).  

 

Based on the extent of missing data in questionnaires (see Table 9), I can conclude that the 

listwise and the pairwise methods are not appropriate for this study, because many of the 

questionnaires had at least one missing value. In order to preserve the sample size in each 

of the samples, two imputation techniques were used: person mean (referred to also as 

within case mean) imputation (Downey and King 1998; Roth, et al. 1999; Bernaards and 

Sijtsma 2000) and item mean imputation. The rationale of a multiple imputation approach 

is that the use of multiple approaches minimizes the specific concerns with any single 

method (Hair, et al. 1998:55). Person mean imputation for each person (case) separately 

calculates the mean across all of his or her available item responses (which were 

standardized beforehand) within one construct, and it imputes this mean for each missing 

value in a construct for that particular person (Bernaards and Sijtsma 2000:329). This 

imputation technique was used if there were less than 50% missing values within a 

particular construct; otherwise, item mean imputation was used (item mean imputation 

replaces the missing values for a variable, with the mean value of that variable based on all 

valid responses (Hair, et al. 1998:54)). 

 

Table 9: Number of cases (questionnaires) with missing data and missing range for 
individual cases 

Sample Sample 
size 

Number 
of cases 
without 
missing 

data 

Number 
of cases 

with 
missing 

data 

% of 
cases 
with 

missing 
data 

Missing 
range for 
individual 

cases 

Total sample of academics 
without their own company 843 403 440 52.2% 0 to 10.7%

Slovenian sub-sample of 
academics without their own 
company 

354 113 241 68.1% 0 to 10.7%

Dutch sub-sample of 
academics without their own 
company 

296 161 135 45.6% 0 to 7.1%

British sub-sample of 
academics without their own 
company 

193 129 64 33.2% 0 to 7.1%

Total sample of academic-
entrepreneurs 98 1 97 99.0% 0 to 18.2%
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7.1.4. Paper versus internet version 

Paper and internet versions of the questionnaire were compared using a two-sample 

Kolmogorov-Smirnov test. Table 10 shows the number of questionnaires received by 

postal mail (paper version of the questionnaire) and through the internet. 

 

Table 10: Number of questionnaires received by postal mail and through the internet  

Questionnaires received 
by postal mail 

Questionnaires received 
through the internet Sample 

N of cases % within 
each sample N of cases % within 

each sample
Total sample of academics 
without their own company 650 77.1% 193 22.9%

Slovenian sub-sample of 
academics without their 
own company 

291 82.2% 63 17.8%

Dutch sub-sample of 
academics without their 
own company 

215 72.6% 81 27.4%

British sub-sample of 
academics without their 
own company 

144 74.6% 49 25.4%

Total sample of academic-
entrepreneurs 75 76.5% 23 23.5%

 

For most of the items, there was no statistically significant difference (p < 0.05) in the 

respondents’ answers. However, it seems that those who responded through the internet 

have somewhat higher entrepreneurial self-efficacy (respondents from the Total sample 

and the Slovenian and British sub-samples of academics without their own company), have 

somewhat higher perceived support from the academic institution (respondents from the 

Total sample of academics without their own company), are more involved in consulting 

with their own company (respondents from the Total sample of academic-entrepreneurs), 

are younger (respondents from the Total sample of academics without their own company), 

spend fewer hours per week maintaining contacts with persons with whom they discuss 

business matters (respondents from the Total sample and Slovenian sub-sample of 

academics without their own company), and have received fewer citations to their 

scholarly publications in the last three years (respondents from the Dutch sub-sample of 

academics without their own company and the Total sample of academic-entrepreneurs). 

The directions of these differences were found using t-tests. For more details on items that 
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were found to be significantly different between the paper version and the internet version 

of the questionnaire, see Appendix 13. 

 

Since, after the first follow-up, the respondents were able to choose for themselves 

between the paper version and the internet version of the questionnaire (both were 

available to them), these minor differences between the paper version and the internet 

version of the questionnaire do not seem to threaten data validity. 

 

7.1.5. Sample characteristics 

Sample characteristics are presented in Table 11. Approximately 83% of all academics in 

the sample of academics without their own company are male. Approximately 91% of all 

respondents in the sample of academic-entrepreneurs are male. The average respondent 

without his or her own company was 36 years old, was not married (53.6%), worked an 

average of 45.3 hours per week, and has had a total of 11.2 years of professional 

experience (9.7 years at the academic institution[s] and only 1.5 years at other institutions). 

The average respondent with his or her own company was 43 years old, was married 

(68.0%), worked an average of 52.6 hours per week, and has had a total of 18.1 years of 

professional experience (12.6 years at the academic institution[s] and 5.5 years at other 

institutions). For details about the average highest degree attained at the academic 

institution, the percentage of parents and close friends who own a business, and the 

average number of children, see Table 11.  
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Table 11: Respondents’ personal characteristics 

Academics without their own company  
Total 

sample 
Slovenian 

sub-
sample 

Dutch 
sub-

sample 

British 
sub-

sample 

Total sample 
of academic-
entrepreneurs

Gender 
Male 83.2% 82.8% 83.8% 82.9% 90.8%
Female 16.8% 17.2% 16.2% 17.1% 9.2%

Married  
No 53.6% 42.3% 59.1% 65.8% 32.0%
Yes 46.4% 57.7% 40.9% 34.2% 68.0%

Average number of children 0.8 
children

1.1 
children

0.9 
children

0.4 
children 

1.3 
children

Parents own business  
No 76.7% 81.1% 77.9% 66.8% 68.4%
Yes 23.3% 18.9% 22.1% 33.2% 31.6%

Close friends own business  
No 38.0% 26.6% 48.0% 43.8% 16.3%
Yes 62.0% 73.4% 42.0% 56.2% 83.7%

Average number of working 
hours per week 45.3 hours47.0 hours43.5 hours44.9 hours 52.6 hours

Average age 36 years 39 years 37 years 32 years 43 years
Average number of years of 
employment 

Total 11.2 years 14.4 years 9.5 years 7.6 years 18.1 years
At the academic institution(s) 9.7 years 13.1 years 7.7 years 6.5 years 12.6 years
Total minus at the academic 
institutions(s) 1.5 year 1.3 year 1.8 year 1.1 year 5.5 years

Highest degree attained at 
the academic institution  

PhD student/Researcher/ 
Assistant 57.8% 48.9% 63.9% 65.1% 37.1%

Lecturer/Instructor 3.7% 3.4% 0.3% 9.4% 8.2%
Assistant professor/ 
Assistant research scientist 16.5% 24.6% 15.2% 3.6% 13.4%

Associate professor/ 
Associate research scientist 7.6% 9.0% 6.1% 7.3% 12.4%

Full professor/ Research 
scientist 12.6% 13.5% 12.8% 10.4% 21.6%

Honor research scientist/ 
Senior research scientist 1.7% 0.6% 1.7% 3.7% 5.2%

Other 0.1% 0.0% 0.0% 0.5% 2.1%
 

On average 6.1% (95% confidence interval for mean (95CI): 3.7%–8.5%) of academics at 

the University of Ljubljana, 3.9% (95CI: 1.7%–6.1%) of academic at Eindhoven 

University of Technology, and 11.5% (95CI: 7.9%–15.0%) of academics at the University 
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of Cambridge have their own company. For details about percentages for different 

departments or faculties see Table 12. 

 

Table 12: Percentage of academic-entrepreneurs versus other academics 

University Department/Faculty/ 
Spin-off 

Academics 
without 

company 

Academic-
entrepreneurs 

% of 
academic-

entrepreneurs
Faculty of chemistry and 
chemical technology 42 0 0.0

Faculty of civil eng. and geodesy 59 8 11.9
Faculty of computer and 
information science 34 2 5.6

Faculty of electrical engineering 96 1 1.0
Faculty of mathematics and 
physics (department of physics) 23 1 4.2

Faculty of mechanical eng. 57 9 13.6
Faculty of natural sciences and 
engineering 35 1 2.8

Spin-offs 0 14 100.0
Missing data of department 8 1 11.1

University 
of 
Ljubljana 

Total (University of Ljubljana) 354 37 (23*) 9.50 (6.1*)
Department of applied physics 42 0 0.0
Department of architecture, 
building, and planning 25 3 10.7

Department of biomedical eng.  26 2 7.1
Department of chemical 
engineering and chemistry 62 1 1.6

Department of electrical eng. 36 2 5.3
Department of mathematics and 
computer science 37 0 0.0

Department of mechanical eng. 64 4 5.9
Spin-offs 0 3 100.0
Missing data of department 4 0 0.0

Eindhoven 
University 
of 
Technology 

Total (Eindhoven University of 
Technology) 296 15 (12*) 4.8 (3.9*)

Computer Laboratory 20 3 13.0
Department of applied 
mathematics and theoretical 
physics 

27 1 3.6

Department of chemical eng. 39 4 9.3
Department of chemistry 35 4 10.3
Department of engineering 70 13 15.7
Spin-offs 0 21 100.0
Missing data of department 2 0 0.0

University 
of 
Cambridge 

Total (University of Cambridge) 193 46 (25*) 19.2 (11.5*)
Total – all universities 843 98 (60*) 10.4 (6.6*)

Note: *Without those academic-entrepreneurs who are no longer at the university  
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7.2. Empirical evaluation of the measurement scales 

Exploratory factor analysis, confirmatory factor analysis, and internal consistency tests 

were conducted to explore the underlying structures of scales. Exploratory and 

confirmatory factor analyses were performed only on scales with more than three items, 

because the factor analysis may not be appropriate for scales with three or fewer items (the 

number of degrees of freedom is not positive). All empirical evaluations of the 

measurement scales were performed on all samples for cross-national comparison. In a 

cross-national research, (1) all scale items should load on the same factor (or construct) in 

cross-national data, (2) each scale item should have the same loading (within statistical 

bounds) and should be on the same factor in cross-national data, and (3) all factor loadings 

and error variances should be identical for each scale item (Singh 1995:604). 

 

7.2.1. Exploratory and confirmatory factor analysis 

7.2.1.1. Academic’s intention to become an entrepreneur 

An exploratory factor analysis was employed to examine the factor structure of the AIBE 

construct. As expected, exploratory factor analysis found only one factor to explain the 

variance in the data. The Kaiser-Meyer-Olkin measure of sampling adequacy ranged from 

0.84 to 0.85 for all samples, providing evidence of appropriateness of the data for factor 

analysis. Bartlett’s test of sphericity is significant for all samples, indicating overall 

significance of the correlations within the correlation matrix (Hair, et al. 1998:88). The 

explained variances for all samples ranged from 58.7% to 65.8%. Table 13 shows factor 

loadings for all samples. All factor loadings were above 0.4. 
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Table 13: Factor loadings for exploratory factor analysis for academic’s intention to 
become an entrepreneur construct (for all samples) 

Academics 
without their own company 

Item 

Total 
sample

Slovenian 
sub-

sample 

Dutch 
sub-

sample 

British 
sub-

sample
Interested in setting up own business (AIBE01) 0.89 0.80 0.89 0.96 
Determined to have own company (AIBE02) 0.88 0.78 0.90 0.92 
Considering becoming an entrepreneur to 
commercialize the identified opportunity (AIBE03) 0.70 0.56 0.74 0.76 

Probability of starting a business in next 5 years 
(AIBE04) 0.86 0.93 0.84 0.85 

Probability of starting a business in next 2 years 
(AIBE05t); item was transformed using square-root 
transformation 

0.75 0.83 0.72 0.75 

Number of activities respondent undertook during 
the past year that might be involved in trying to start 
a business (AIBE06) 

0.58 0.63 0.51 0.59 

Number of observations 843 354 296 193 
Bartlett’s test of sphericity – chi-square 3563.76 1347.63 1212.12 970.50
Bartlett’s test of sphericity – degrees of freedom 15 15 15 15 
Bartlett’s test of sphericity – sig. 0.000 0.000 0.000 0.000 
Kaiser-Meyer-Olkin measure of sampling adequacy 0.85 0.84 0.84 0.85 
Variance explained 61.6% 58.7% 60.1% 65.8% 

Extraction method: maximum likelihood. Only one factor extracted. The solution cannot be rotated. 
 

To determine the appropriateness of a one-factor model for describing the academic’s 

intention to become an entrepreneur construct, a confirmatory factor analysis was 

conducted using all samples. The confirmatory factor analysis indicated that all factor 

loadings were above 0.4 and significant. No item was dropped. The overall fit of the model 

for each sample is presented in Table 14. The set of indices indicated that the confirmatory 

factor analysis showed that this measurement model was adequate to serve as the 

measurement model for the full structural model.  

 

Table 14: Summary of confirmatory factor analysis fit statistics 

Model fit indices Academics without their 
own company Chi-square* df NFI NNFI CFI GFI SRMR RMSEA
Total sample 66.03 8 0.98 0.97 0.99 0.97 0.05 0.09 
Slovenian sub-sample 36.99 8 0.98 0.97 0.98 0.96 0.05 0.10 
Dutch sub-sample 28.90 8 0.98 0.97 0.98 0.96 0.05 0.09 
British sub-sample 18.01 8 0.98 0.98 0.99 0.96 0.05 0.08 

* All chi-squares significant at 0.001. Number of items: 6. One error correlation specified. 
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7.2.1.2. Entrepreneurial self-efficacy 

SPSS 13.0 for Windows was used to conduct an exploratory factor analysis to determine 

an initial factor structure of entrepreneurial self-efficacy. There are three main reasons 

behind determining an initial factor structure and for not following Chen, et al.’s 

(1998:305) factor structure: 

• First reason: Chen, et al. (1998: 303-304) conducted a study among 112 MBA 

students, 29 undergraduate seniors (during the course Organizational psychology), 

and 175 small business owners and executives. Since Chen, et al.’s (1998) study 

was conducted only among those who are very familiar with entrepreneurship, their 

factor structure may not be appropriate for those who are not very familiar with 

entrepreneurship (e.g. academics who are employed at technical faculties or 

departments). 

• Second reason: Drnovsek and Glas (2002), in a study of entrepreneurial self-

efficacy of nascent entrepreneurs, did not find support for Chen, et al.’s (1998) 

factor structure. 

• Third reason: Since this is cross-national research, it is very important that (1) all 

scale items load on the same factor (or construct) in cross-national data, (2) each 

scale item has the same loading (within statistical bounds) and is on the same factor 

in cross-national data, and (3) factor loadings and error variances are identical for 

each scale item (Singh 1995:604). 

 

Exploratory factor analysis was conducted on all samples. All items that loaded (with 

factor loading greater than 0.40) on more than one factor in any of the samples, and all 

items that loaded on different factors among samples, were dropped from further analysis 

(items ESE04, ESE05, ESE06, ESE07, ESE08, ESE09, ESE13, ESE14, ESE15, ESE16, 

and ESE17 were dropped). The Bartlett test of sphericity showed that nonzero correlations 

existed at the significance level of 0.000 for all of the retained items for all samples. The 

Kaiser-Meyer-Olkin measure of sampling adequacy for all five samples was within a range 

of 0.82 to 0.86, which indicates that the data provided meritorious sampling adequacy for 

exploratory factor analysis (Hair, et al. 1998:99). After dropping previously mentioned 

items and using criteria of eigenvalues greater than 1.00, the exploratory factor analysis 

resulted in a three-factor solution in all samples. Factor 1 was interpreted as Management; 

factor 2 was associated with Innovation; whilst factor 3 was strongly related to Marketing. 
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The explained variances for all factors in all samples ranged from 65.5% to 71.1%. The 

three dimensions of entrepreneurial self-efficacy (and their 11 pertaining items with factor 

loadings) are shown in Table 15 (for the Total sample of academics without their own 

company) and Table 16 (for the Total sample of academic-entrepreneurs). For details on 

specific sub-samples of academics without their own company, see Appendices 14–16 (for 

the Slovenian, Dutch, and British sub-samples). 

 

Table 15: The entrepreneurial self-efficacy (ESE) dimension’s item factor loadings 
(Total sample of academics without their own company) 

Factors Dimension/Item 
ESE-MAN ESE-INO ESE-MAR 

Management (ESE-MAN) 
Control costs (ESE01) 0.59   
Define organizational roles (ESE02) 0.85   
Define responsibilities (ESE03) 0.87   

Innovation (ESE-INO) 
Develop new ideas (ESE10)  0.51  
Develop new products (ESE11)  0.89  
Develop new services (ESE12)  0.72  

Marketing (ESE-MAR) 
Establish position in product market (ESE18)   0.62 
Expand business (ESE19)   0.59 
Set and attain profit goals (ESE20)   0.79 
Set and attain market share goals (ESE21)   0.96 
Set and attain sales goals (ESE22)   0.95 

N = 843. Extraction method: maximum likelihood. Rotation method: Oblimin with Kaiser Normalization 
(absolute factor loadings equal to or higher than 0.25 displayed). Results vary slightly with Varimax 
extraction method. Bartlett’s test of sphericity: approx. chi-square of 6493.29; 55 df; sig. 0.000. Kaiser-
Meyer-Olkin measure of sampling adequacy: 0.86. Variance explained: 67.7%. 
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Table 16: The entrepreneurial self-efficacy (ESE) dimension’s item factor loadings 
(Total sample of academic-entrepreneurs) 

Factors Dimension/Item 
ESE-MAN ESE-INO ESE-MAR 

Management (ESE-MAN) 
Control costs (ESE01) 0.70   
Define organizational roles (ESE02) 0.83   
Define responsibilities (ESE03) 0.80   

Innovation (ESE-INO) 
Develop new ideas (ESE10)  0.46  
Develop new products (ESE11)  0.99  
Develop new services (ESE12)  0.59  

Marketing (ESE-MAR) 
Establish position in product market (ESE18)  0.26 0.55 
Expand business (ESE19) 0.38  0.48 
Set and attain profit goals (ESE20)   0.75 
Set and attain market share goals (ESE21)   0.98 
Set and attain sales goals (ESE22)   0.81 

N = 98. Extraction method: maximum likelihood. Rotation method: Oblimin with Kaiser Normalization 
(absolute factor loadings equal to or higher than 0.25 displayed). Results vary slightly with Varimax 
extraction method. Bartlett’s test of sphericity: approx. chi-square of 689.07; 55 df; sig. 0.000. Kaiser-
Meyer-Olkin measure of sampling adequacy: 0.82. Variance explained: 66.3%. 
 

Moreover, the confirmatory factor analysis was conducted to compare the first-order one-

factor structure with the first-order three-factor structure and the second-order three-factor 

structure. First, the first-order one-factor model was specified. In this model, the 11 items 

were modeled to load on one latent, unobserved factor. If that model were supported, that 

would suggest that one single factor is sufficient to explain the common variance of the 11 

items. In the second model, the items of each scale were constrained to load on factors 

established with the exploratory factor analysis. All factors were modeled to correlate with 

one another. The third model is almost identical to the second model, with the only 

difference that three correlation paths between the three factors have been replaced by a 

common higher-order factor. The purpose of this investigation was to test whether a single, 

higher-order, latent factor accounts for and sufficiently explains the shared variance of the 

entrepreneurial self-efficacy factors.  

 

The fit measures are shown in Table 17. As expected, the first-order one-factor structure 

showed a poor fit in all samples, and the first-order three-factor structure showed a large 

and statistically significant improvement over the first-order one-factor structure. The 

second-order three-factor structure had indices of fit identical to the first-order three-factor 
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structure, as shown in Table 17. In order to support the second-order model, three 

conditions are required to be fulfilled: (1) the T coefficient should be close to 1.00, (2) the 

goodness-of-fit indices of the second-order factor structure should indicate a fit 

approximately similar to the first-order factor structure, and (3) the second-order factor 

loadings should all be statistically significant (Venkatraman 1989:437-438; Venkatraman 

1990:30-31). The target coefficient (T coefficient) is the ratio of the chi-square of the first-

order model to the chi-square of the more restrictive model (in this research, the second-

order model). The target coefficient has an upper limit of 1.00 (Marsh and Hocevar 

1985:570-571). It is important to realize that the second-order factor model is merely a 

parsimonious explanation of the co-variation among the first-order factors. Consequently, 

even if the second-order factor model effectively explains the co-variation among the first-

order factors, the goodness of fit can never exceed that of the first-order factor model 

(Venkatraman 1989:437). Since all three of these conditions are fulfilled in all of the 

samples, this supports the acceptance of the second-order three-factor structure over the 

first-order three-factor structure.  

 

Table 17: Summary of confirmatory factor analysis fit statistics 

Model fit indices Sample/Model 
Chi-

square* df NFI NNFI CFI GFI SRMR RMSEA T 

Total sample of academics without their own company 
First-order one-factor model 1979.79 44 0.78 0.72 0.78 0.66 0.13 0.23  
First-order three-factor model 631.48 41 0.93 0.91 0.93 0.86 0.07 0.13  
Second-order three-factor model 631.20 41 0.93 0.91 0.93 0.86 0.07 0.13 1.00

Slovenian sub-sample of academics without their own company 
First-order one-factor model 836.22 44 0.75 0.70 0.76 0.66 0.13 0.23  
First-order three-factor model 225.98 41 0.93 0.92 0.94 0.88 0.07 0.11  
Second-order three-factor model 225.84 41 0.93 0.92 0.94 0.88 0.07 0.11 1.00

Dutch sub-sample of academics without their own company 
First-order one-factor model 715.37 44 0.77 0.72 0.78 0.66 0.13 0.23  
First-order three-factor model 261.79 41 0.92 0.90 0.93 0.84 0.08 0.14  
Second-order three-factor model 262.24 41 0.91 0.90 0.93 0.84 0.08 0.14 1.00

British sub-sample of academics without their own company 
First-order one-factor model 497.96 44 0.76 0.72 0.78 0.63 0.14 0.23  
First-order three-factor model 185.52 41 0.91 0.90 0.93 0.82 0.09 0.14  
Second-order three-factor model 185.40 41 0.91 0.90 0.93 0.82 0.09 0.14 1.00

Total sample of academic-entrepreneurs 
First-order one-factor model 229.06 44 0.78 0.76 0.81 0.68 0.12 0.21  
First-order three-factor model 91.31 41 0.91 0.93 0.95 0.84 0.07 0.11  
Second-order three-factor model 91.11 41 0.91 0.93 0.95 0.84 0.07 0.11 1.00

* All chi-squares significant at 0.001. 
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Detailed results of the second-order confirmatory factor analysis are presented in Figure 

12, for the Total sample of academics without their own company, and in Figure 13, for the 

Total sample of academic-entrepreneurs. For details on specific sub-samples (Slovenian, 

Dutch, and British) of academics without their own company, see Appendices 17–19.  
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Underlined parameters are fixed  
Figure 12: Results of the second-order confirmatory factor analysis for the Total sample 

of academics without their own company 
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Figure 13: Results of the second-order confirmatory factor analysis for the Total sample 

of academic-entrepreneurs 

 

7.2.2. Reliability 

The internal consistency of the scales was assessed with Cronbach’s standardized alpha. A 

summary of Cronbach’s alpha reliability indices of the items measuring the various 

constructs using the different samples is presented in Table 18. Except for the ESE-INO 

measure, which shows a Cronbach’s alpha of 0.71 to 0.82 (different Cronbach’s alphas for 

different samples), CWI measure, which shows a Cronbach’s alpha of 0.72 to 0.79, and 

PSAI measure, which shows a Cronbach’s alpha of 0.71 to 0.81, all other measures are 

above 0.8 in all samples. All Cronbach’s alpha values are above the threshold of 0.70 

(Hair, et al. 1998:118). Cronbach’s alphas of 0.89 to 0.92 for the dependent variable AIBE 

indicate strong internal consistency of items operationalized to measure these constructs. 

Also, Cronbach’s alpha of 0.94 for the dependent variable AEE indicates that although this 

construct is newly developed, it is highly reliable.  
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Table 18: Cronbach’s alpha of all measures for all samples 

Academics without their own company Construct Number of 
items in 
construct

Total 
sample

Slovenian 
sub-

sample 

Dutch 
sub-

sample

British 
sub-sample 

Total sample 
of academic-
entrepreneurs

Dependent variables 
AIBE 6 0.90 0.89 0.89 0.92 / 
AEE 2 / / / / 0.94 

Independent variables 
ESE-TOTAL 11 0.90 0.89 0.90 0.90 0.88 
ESE-MAN 3 0.84 0.82 0.84 0.84 0.88 
ESE-INO 3 0.77 0.82 0.76 0.75 0.71 
ESE-MAR 5 0.93 0.91 0.93 0.94 0.91 
MF01 1 Only one item 
MF02 1 Only one item 
MF03 1 Only one item 
MF04 1 Only one item 
MF05 1 Only one item 
MF06 1 Only one item 
MF07 1 Only one item 
MF08 1 Only one item 
MF09 1 Only one item 
MF10 1 Only one item 
PN 3 0.85 0.82 0.84 0.89 0.82 
TR 2 0.86 0.86 0.84 0.86 0.88 
NYSAI 1 Only one item 
P 2 0.94 0.94 0.95 0.90 0.87 
CWI 2 0.78 0.78 0.79 0.74 0.72 
SP 2 0.84 0.80 0.87 0.84 0.80 
PRM 1 Only one item 
PSAI 3 0.81 0.76 0.71 0.71 0.81 

Legend: AIBE: Academic’s intention to become an entrepreneur; AEE: Academic’s entrepreneurial 
engagement; ESE-TOTAL: Total entrepreneurial self-efficacy (second-order factor); ESE-MAN: 
Entrepreneurial self-efficacy – Management; ESE-INO: Entrepreneurial self-efficacy – Innovation; 
ESE-MAR: Entrepreneurial self-efficacy – Marketing; MF01: Dissatisfaction with the academic 
environment; MF02: A desire for independence; MF03: A desire for safe and permanent 
employment; MF04: A desire for taking on and meeting broader responsibilities; MF05: A desire 
for wealth; MF06: A desire to bring technology into practice; MF07: A desire to disseminate 
findings through the scientific literature; MF08: A desire to do something others could not; MF09: 
A desire to pursue technological perfection; MF10: A desire to secure additional research funding; 
PN: Personal networks; TR: Type of research; NYSAI: Number of years spent at the academic 
institution; P: Patents; CWI: Cooperation with the industry; SP: Scientific publications; PRM: 
Perceived role models; PSAI: Perceived support from the academic institution 
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7.3. Testing the model of technology transfer from academia to new 

firms from the academic’s point of view (Model 1) 

This section presents findings related to the model of technology transfer from academia to 

new firms from the academic’s point of view. Subsection 7.3.1 presents the results of the 

model test on the Total sample of academic without their own company. Subsection 7.3.2 

presents the results of the model test on the Slovenian, Dutch, and British data sub-samples 

separately. 

 

7.3.1. Testing Model 1 using the Total sample (academic institution as a 

control variable) 

The structural relationships in Model 1 were estimated using the ERLS (elliptical 

reweighted least square) method in EQS 6.1 (Bentler and Wu 2006). The resulting model 

goodness-of-fit indices indicated a good model fit (chi-square = 2623.822, 764 df, 

probability 0.000; NFI = 0.93; NNFI = 0.94; CFI = 0.95; GFI = 0.87; SRMR = 0.06; 

RMSEA = 0.05). EQS reported that no special problems were encountered during the 

optimization. The variance explained for the academic’s intention to become an 

entrepreneur was 57%.  

 

Examination of hypotheses related to the model of technology transfer from academia to 

new firms from the academic’s point of view (tested using the Total sample of academics 

without their own company) is presented in this section. The model, which includes 

hypothesized relationships and results of the model test, is depicted in Figure 14. Structural 

equations with standardized coefficients are also shown in Table 19. Following Figure 14 

and Table 19, each hypothesis is discussed. Overall results are discussed at the end of this 

subsection. 
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Figure 14: The model of technology transfer from academia to new firms from the 

academic’s point of view (standardized solution) 

Legend: AIBE: Academic’s intention to become an entrepreneur; ESE: Entrepreneurial self-efficacy; ESE-
MAN: Entrepreneurial self-efficacy – Management; ESE-INO: Entrepreneurial self-efficacy – 
Innovation; ESE-MAR: Entrepreneurial self-efficacy – Marketing; MF01: Dissatisfaction with the 
academic environment; MF02: A desire for independence; MF03: A desire for safe and permanent 
employment; MF04: A desire for taking on and meeting broader responsibilities; MF05: A desire 
for wealth; MF06: A desire to bring technology into practice; MF07: A desire to disseminate 
findings through the scientific literature; MF08: A desire to do something others could not; MF09: 
A desire to pursue technological perfection; MF10: A desire to secure additional research funding; 
PN: Personal networks; TR: Type of research; NYSAI: Number of years spent at the academic 
institution; P: Patents; CWI: Cooperation with the industry; SP: Scientific publications; PRM: 
Perceived role models; PSAI: Perceived support from the academic institution; AI01: Academic 
from Eindhoven University of Technology; AI02: Academic from the University of Cambridge 

Notes:  For simplicity, correlations are not shown. Suffix “T” indicates the square root transformation of 
the variable. 
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Table 19: Structural equations for the model of technology transfer from academia to 
new firms from the academic’s point of view (standardized coefficients; Total 
sample of academics without their own company) 

Dependent variable 
Independent variable P TR ESE AIBE 
Cooperation with the industry (CWI) 0.26** 0.44**  -0.00 
Perceived role models (PRMT)   0.06 0.11** 
Personal networks (PN)   0.50** 0.14** 
Dissatisfaction with the academic 
environment (MF01)    0.03 

A desire for independence (MF02)    0.09** 
A desire for safe and permanent 
employment (MF03)    -0.13** 

A desire for taking on and meeting 
broader responsibilities (MF04)    0.03 

A desire for wealth (MF05)    0.14** 
A desire to bring technology to 
practice (MF06)    0.08* 

A desire to disseminate findings 
through the scientific literature 
(MF07) 

   0.04 

A desire to do something others could 
not (MF08)    0.01 

A desire to pursue technological 
perfection (MF09)    0.05 

A desire to secure additional research 
funding (MF10)    -0.01 

Entrepreneurial self-efficacy (ESE)    0.29** 
Number of years spent at the academic 
institution (NYSAI)    -0.09* 

Patents (P)    0.11** 
Perceived support from the academic 
institution (PSAI)    -0.02 

Scientific publications (SP)    -0.04 
Type of research – more applied 
research (TR)    0.21** 

Control variables 
Academic from Eindhoven University 
of Technology (AI01)    -0.11** 

Academic from the University of 
Cambridge (AI02)    0.03 

 
Error 0.97 0.90 0.86 0.66 
R-squared 0.07 0.19 0.27 0.57 

* Sig. < 0.05 
** Sig. < 0.01 
Legend: AIBE: Academic’s intention to become an entrepreneur; ESE: Entrepreneurial self-efficacy;        

TR: Type of research; P: Patents 
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The test of Hypothesis H1a: Hypothesis H1a proposed that the extent of cooperation with 

the industry will be positively related to the extent of applied research. The results 

presented in Figure 14 and Table 19 show that cooperation with the industry has a 

significant, positive, and high path coefficient of 0.44. The result thus provides strong 

support for Hypothesis H1a. 

 

The test of Hypothesis H2a: Hypothesis H2a proposed that the extent of cooperation with 

the industry will be positively related to the number of patents (applied/granted). The 

results indicate a significant relationship between cooperation with the industry and the 

number of patents (a positive significant standardized coefficient of 0.26). The results 

support Hypothesis H2a. 

 

The test of Hypothesis H3a: Hypothesis H3a examined the impact of the academic’s 

personal networks on entrepreneurial self-efficacy. Empirical results were found in support 

of Hypothesis H3a (positive and significant standardized coefficient of 0.50). 

 

The test of Hypothesis H4a: Hypothesis H4a looked at the relationship between perceived 

role models and entrepreneurial self-efficacy. The relationship of the perceived role models 

on entrepreneurial self-efficacy was positive (standardized coefficient of 0.06), but not 

significant, thus Hypothesis H4a was not supported. 

 

The test of Hypothesis H5a: Hypothesis H5a predicted that the extent of entrepreneurial 

self-efficacy will be positively related to the academic’s intention to become an 

entrepreneur. The results indicate a significant relationship between entrepreneurial self-

efficacy and the academic’s intention to become an entrepreneur (a positive significant 

standardized coefficient of 0.29). The results support Hypothesis H5a. 

 

The test of Hypothesis H6-1a: This hypothesis assessed the relationship between 

dissatisfaction with the academic environment and the academic’s intention to become an 

entrepreneur. Hypothesis H6-1a was not supported (standardized, non-significant, 

coefficient of 0.03). 

 

The test of Hypothesis H6-2a: Hypothesis H6-2a stated that a desire for independence 

will be positively related to the academic’s intention to become an entrepreneur. The 
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results of the hypothesis test produced a standardized and significant estimate of 0.09. 

Therefore, Hypothesis H6-2a was supported. 

 

The test of Hypothesis H6-3a: Hypothesis H6-3a suggested a negative relationship 

between a desire for safe and permanent employment and the academic’s intention to 

become an entrepreneur. The significant standardized coefficient of -0.13 suggests a 

negative association. Thus H6-3a is supported. 

 

The test of Hypothesis H6-4a: Hypothesis H6-4a proposed that a desire for taking on and 

meeting broader responsibilities will be positively related to the academic’s intention to 

become an entrepreneur. With a standardized, non-significant coefficient of 0.03, this 

hypothesis was not supported. Therefore, it appears that a desire for taking on and meeting 

broader responsibilities does not influence an academic’s intention to become an 

entrepreneur. 

 

The test of Hypothesis H6-5a: Hypothesis H6-5a stated that a desire for wealth will be 

positively related to the academic’s intention to become an entrepreneur. Based on the 

positive standardized coefficient of 0.14, this hypothesis was supported at the α = 0.01 

level. 

 

The test of Hypothesis H6-6a: Hypothesis H6-6a predicted a significant positive 

relationship between a desire to bring technology into practice and an academic’s intention 

to become an entrepreneur. As predicted, the results show a significant positive 

relationship between a desire to bring technology into practice and an academic’s intention 

to become an entrepreneur, supporting Hypothesis H6-6a. The path coefficient is 0.08. 

 

The test of Hypothesis H6-7a: Hypothesis H6-7a proposed that a desire to disseminate 

findings through the scientific literature will be negatively related to the academic’s 

intention to become an entrepreneur. This hypothesis was not supported, because a 

standardized path coefficient of 0.04 is positive and not significant. 

 

The test of Hypothesis H6-8a: This hypothesis assessed the relationship between a desire 

to do something others could not and an academic’s intention to become an entrepreneur. 

Hypothesis H6-8a was not supported (standardized, non-significant coefficient of 0.01). 
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The test of Hypothesis H6-9a: Hypothesis H6-9a proposed that a desire to pursue 

technological perfection will be negatively related to the academic’s intention to become 

an entrepreneur. This hypothesis was not supported, because a standardized path 

coefficient of 0.05 is positive and not significant. 

 

The test of Hypothesis H6-10a: This hypothesis assessed the relationship between a 

desire to secure additional research funding and an academic’s intention to become an 

entrepreneur. Hypothesis H6-10a was not supported (standardized, non-significant 

coefficient of -0.01). 

 

The test of Hypothesis H7a: Hypothesis H7a proposed that the extent of an academic’s 

personal network will be positively related to the academic’s intention to become an 

entrepreneur. The results presented in Figure 14 and Table 19 show that the extent of an 

academic’s personal network has a significant positive path coefficient of 0.14. The result 

thus provides support for Hypothesis H7a. 

 

The test of Hypothesis H8a: Hypothesis H8a proposed that the extent of applied research 

(type of research) will be positively related to the academic’s intention to become an 

entrepreneur. The results indicate a significant relationship between the extent of applied 

research and an academic’s intention to become an entrepreneur (a positive, significant 

standardized coefficient of 0.21). The results support Hypothesis H8a. 

 

The test of Hypothesis H9a: Hypothesis H9a predicted that the number of years spent at 

the academic institution will be negatively related to the academic’s intention to become an 

entrepreneur. Empirical results were found in support of Hypothesis H9a (negative and 

significant standardized coefficient of -0.09). 

 

The test of Hypothesis H10a: Hypothesis H10a examined the impact of the number of 

patents (applied/granted) on an academic’s intention to become an entrepreneur. Empirical 

results were found in support of Hypothesis H10a (positive and significant standardized 

coefficient of 0.11). 
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The test of Hypothesis H11a: Hypothesis H11a looked at the relationship between 

cooperation with the industry and an academic’s intention to become an entrepreneur. 

Empirical results showed that cooperation with the industry is not directly significantly 

related to the academic’s intention to become an entrepreneur (path coefficient of -0.00), 

thus Hypothesis H11a was not supported. Nevertheless, as shown earlier, cooperation with 

the industry is related to an academic’s intention to become an entrepreneur through the 

type of research (Hypothesis H1a) and patents (Hypothesis H2a). 

 

The test of Hypothesis H12a: Hypothesis H12a examined the impact of the extent of 

publishing recognizable scientific papers on an academic’s intention to become an 

entrepreneur. Hypothesis H12a was not supported (standardized, non-significant 

coefficient of -0.04). 

 

The test of Hypothesis H13a: Hypothesis H13a looked at the relationship between the 

extent of perceived role models and an academic’s intention to become an entrepreneur. As 

indicated in Figure 14 and Table 19, the extent of perceived role models is positively and 

significantly related to an academic’s intention to become an entrepreneur (standardized 

coefficient of 0.11). Thus, Hypothesis H13a was supported. 

 

The test of Hypothesis H14a: Hypothesis H14a proposed that the extent of perceived 

support from the academic institution will be positively related to the academic’s intention 

to become an entrepreneur. This hypothesis was not supported, because a standardized path 

coefficient of -0.02 is negative and not significant. 

 

As the model is very complex, this discussion will focus only on the most significant 

findings. Overall, the results of the structural equation analysis indicated that 

entrepreneurial self-efficacy (standardized coefficient of 0.29), type of research 

(standardized coefficient of 0.21), personal networks (standardized coefficient of 0.14), a 

desire for wealth (standardized coefficient of 0.14), a desire for safe and permanent 

employment (standardized coefficient of -0.13), perceived role models (standardized 

coefficient of 0.11), patents (standardized coefficient of 0.11), number of years spent at the 

academic institution (standardized coefficient of -0.09), a desire for independence 

(standardized coefficient of 0.09), and a desire to bring technology into practice 
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(standardized coefficient of 0.08) are all significantly related to an academic’s intention to 

become an entrepreneur. 

 

The results revealed that entrepreneurial self-efficacy had the highest path coefficient 

(standardized coefficient of 0.29), with p < 0.01 among all predictors of the academic’s 

entrepreneurial intentions. This result is in congruence with prior findings (e.g. Zhao, et al. 

2005; Ozgen and Baron 2007) which found that entrepreneurial self-efficacy is the most 

important predictor of entrepreneurial intentions. It was also found that personal networks 

predict entrepreneurial intentions both directly and through entrepreneurial self-efficacy. 

 

Although I hypothesized that the extent of cooperation with the industry would be 

positively related to the academic’s intention to become an entrepreneur, the study 

revealed that there is no direct, significant influence of cooperation with the industry on 

entrepreneurial intentions. However, cooperation with the industry is related to an 

academic’s intention to become an entrepreneur through the type of research and patents. 

Even more, it was found that the type of research and patents are the second and seventh 

most important predictors, respectively, of an academic’s intention to become an 

entrepreneur. 

 

The study showed that a desire for wealth is the most important motivational factor related 

to an academic’s entrepreneurial intentions. On the other hand, a desire for safe and 

permanent employment is the most important barrier related to an academic’s 

entrepreneurial intentions. The study also showed that dissatisfaction with the academic 

environment is not related to an academic’s entrepreneurial intentions, indicating that those 

who are dissatisfied with the academic environment do not consider establishing their own 

company to a greater extent than those who are not dissatisfied with the academic 

environment. This result was somewhat surprising for me. Although the study showed that 

a desire for wealth is an important predictor of entrepreneurial intention, empirical findings 

did not uncover any relationship between a desire to secure additional research funding and 

an academic’s entrepreneurial intentions. 

 

Surprisingly, the empirical results could not support the hypothesized negative influence of 

the extent of publishing recognizable scientific papers on an academic’s entrepreneurial 

intentions. Although several practitioners and policy makers emphasize that the “publish or 
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perish” drive at academic institutions impedes the process of technology transfer from 

academia to new firms, my findings suggest that the extent of publishing recognizable 

scientific papers is not related to an academic’s entrepreneurial intentions.  

 

7.3.2. Testing Model 1 using multi-sample analysis for the three sub-samples 

(Slovenian, Dutch, and British)  

To identify determinants of an academic’s intention to become an entrepreneur that are 

institutionally based, a multisample analysis was conducted in EQS 6.1 on Slovenian, 

Dutch, and British sub-sample. In the multisample analysis, the model was constrained for 

equality of factor loadings and for equality of error variances, as recommended by several 

researchers (e.g. Singh 1995; Jöreskog and Sörbom 1996; Vandenberg and Lance 2000). 

The fit of the constrained model was evaluated with the same fit indices as those used in 

testing Model 1, using the Total sample. The resulting multisample model goodness-of-fit 

indices indicated a good model fit (chi-square = 3488.169, 2116 df, probability 0.000; NFI 

= 0.91; NNFI = 0.95; CFI = 0.96; GFI = 0.83; SRMR = 0.06; RMSEA = 0.05). EQS 

reported that no special problems were encountered during the optimization. The variance 

explained for the academic’s intention to become an entrepreneur was 56% for the 

Slovenian sub-sample, 53% for the Dutch sub-sample, and 76% for the British sub-sample. 

 

Examination of hypotheses related to the model of technology transfer from academia to 

new firms from the academic’s point of view (tested using the Slovenian, Dutch, and 

British sub-samples of academics without their own company) is presented in this section. 

Structural equations with standardized and unstandardized coefficients are shown in Tables 

20–23. Unstandardized coefficients are reported to ensure comparability across sub-

samples (Singh 1995:599). Results are presented in four tables for technical reasons. 

Results related to the type of research as a dependent variable are shown in Table 20, 

results related to patents as a dependent variable are shown in Table 21, results related to 

entrepreneurial self-efficacy as a dependent variable are shown in Table 22, and results 

related to an academic’s intention to become an entrepreneur are presented in Table 23. 

 

In the following paragraphs, each hypothesis is discussed. Overall results are discussed at 

the end of this sub-subsection. 
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The test of Hypothesis H1a: Hypothesis H1a proposed that the extent of cooperation with 

the industry will be positively related to the extent of applied research. The results 

presented in Table 20 show that cooperation with the industry has a significant, positive, 

and high standardized coefficient of 0.54 (the Slovenian sub-sample), 0.36 (the Dutch sub-

sample), and 0.48 (the British sub-sample). The result thus provides strong support for this 

hypothesis. 

 

Table 20: Predictor of type of research for the Slovenian, Dutch, and British sub-samples 
(unstandardized and standardized coefficients) 

Sub-sample 
Slovenian Dutch British 

Independent variable 
Unstan. 

coef. 
Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Cooperation with the industry (CWI) 0.71 0.54 0.33 0.36 0.60 0.48 
 

Error  0.84  0.93  0.88 
R-squared  0.29  0.13  0.23 

Significant coefficients at 0.05 in bold. 
 

The test of Hypothesis H2a: Hypothesis H2a proposed that the extent of cooperation with 

the industry will be positively related to the number of patents (applied/granted). The 

results indicate a significant relationship between cooperation with the industry and the 

number of patents for all three sub-samples (a positive, significant standardized coefficient 

of 0.31 for the Slovenian sub-sample, 0.24 for the Dutch sub-sample, and 0.18 for the 

British sub-sample; see Table 21). These results support Hypothesis H2a for all three sub-

samples. 

 

Table 21: Predictor of patents for the Slovenian, Dutch, and British sub-samples 
(unstandardized and standardized coefficients) 

Sub-sample 
Slovenian Dutch British 

Independent variable 
Unstan. 

coef. 
Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Cooperation with the industry (CWI) 0.34 0.31 0.26 0.24 0.18 0.18 
 

Error  0.95  0.97  0.98 
R-squared  0.10  0.06  0.03 

Significant coefficients at 0.05 in bold. 
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The test of Hypothesis H3a: Hypothesis H3a examined the impact of an academic’s 

personal networks on entrepreneurial self-efficacy. Empirical results were found in support 

of Hypothesis H3a for all three sub-samples (positive and significant standardized 

coefficient of 0.48 for the Slovenian sub-sample, 0.35 for the Dutch sub-sample, and 0.56 

for the British sub-sample; see Table 22). 

 

Table 22: Predictors of entrepreneurial self-efficacy for the Slovenian, Dutch, and 
British sub-samples (unstandardized and standardized coefficients) 

Sub-sample 
Slovenian Dutch British 

Independent variable 
Unstan. 

coef. 
Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Perceived role models (PRMT) 0.05 0.12 0.04 0.08 0.03 0.07 
Personal networks (PN) 0.25 0.48 0.22 0.35 0.30 0.56 

 
Error  0.86  0.92  0.82 
R-squared  0.27  0.15  0.34 

Significant coefficients at 0.05 in bold. 
 

The test of Hypothesis H4a: Hypothesis H4a looked at the relationship between perceived 

role models and entrepreneurial self-efficacy. The relationship between perceived role 

models and entrepreneurial self-efficacy was positive, but not significant in any of the 

samples (standardized coefficient of 0.12 for the Slovenian sub-sample, 0.08 for the Dutch 

sub-sample, and 0.07 for the British sub-sample; see Table 22), thus Hypothesis 4a was not 

supported. 
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Table 23: Predictors of academic’s entrepreneurial intention for the Slovenian, Dutch, 
and British sub-samples (unstandardized and standardized coefficients) 

Sub-sample 
Slovenian Dutch British 

Independent variable 
Unstan. 

coef. 
Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Unstan. 
coef. 

Stan. 
coef. 

Dissatisfaction with the academic 
environment (MF01) 0.04 0.04 0.10 0.10 -0.07 -0.07 

A desire for independence (MF02) 0.16 0.22 0.08 0.08 -0.04 -0.04 
A desire for safe and permanent 
employment (MF03) -0.11 -0.12 -0.16 -0.16 -0.15 -0.15 

A desire for taking on and meeting 
broader responsibilities (MF04) 0.01 0.01 0.08 0.07 0.04 0.04 

A desire for wealth (MF05) 0.07 0.09 0.14 0.14 0.14 0.14 
A desire to bring technology to practice 
(MF06) 0.01 0.01 0.17 0.17 0.04 0.04 

A desire to disseminate findings 
through the scientific literature (MF07) -0.04 -0.03 0.20 0.19 -0.05 -0.05 

A desire to do something others could 
not (MF08) 0.01 0.02 -0.05 -0.05 0.09 0.08 

A desire to pursue technological 
perfection (MF09) 0.04 0.05 0.09 0.09 -0.02 -0.02 

A desire to secure additional research 
funding (MF10) -0.04 -0.05 -0.03 -0.03 0.05 0.05 

Cooperation with the industry (CWI) 0.02 0.01 -0.01 -0.01 -0.04 -0.03 
Entrepreneurial self-efficacy (ESE) 0.51 0.27 0.47 0.19 1.17 0.44 
Number of years spent at the academic 
institution (NYSAI) -0.12 -0.16 -0.13 -0.11 -0.03 -0.02 

Patents (P) 0.19 0.17 -0.00 -0.00 0.21 0.16 
Perceived role models (PRMT) 0.09 0.10 0.05 0.05 0.17 0.16 
Perceived support from the academic 
institution (PSAI) -0.07 -0.09 -0.27 -0.12 0.21 0.09 

Personal networks (PN) 0.14 0.14 0.39 0.25 0.18 0.12 
Scientific publications (SP) -0.07 -0.06 -0.02 -0.02 -0.05 -0.04 
Type of research – more applied 
research (TR) 0.16 0.17 0.18 0.16 0.23 0.23 

 
Error  0.65  0.69  0.50 
R-squared  0.58  0.53  0.76 

Significant coefficients at 0.05 in bold. 
 

The test of Hypothesis H5a: Hypothesis H5a predicted that the extent of entrepreneurial 

self-efficacy will be positively related to the academic’s intention to become an 

entrepreneur. The results indicate a significant relationship between entrepreneurial self-

efficacy and an academic’s intention to become an entrepreneur (a positive, significant 

standardized coefficient of 0.27 for the Slovenian sub-sample, 0.19 for the Dutch sub-
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sample, and 0.44 for the British sub-sample; see Table 23). These results support 

Hypothesis H5a for all sub-samples. 

 

The test of Hypothesis H6-1a: This hypothesis assesses the relationship between 

dissatisfaction with the academic environment and an academic’s intention to become an 

entrepreneur. Hypothesis H6-1a was not supported in any of the samples (standardized, 

non-significant coefficient of 0.04 for the Slovenian sub-sample, 0.10 for the Dutch sub-

sample, and -0.07 for the British sub-sample; see Table 23). 

 

The test of Hypothesis H6-2a: Hypothesis H6-2a stated that a desire for independence 

will be positively related to the academic’s intention to become an entrepreneur. The 

results of the hypothesis test produced a standardized and significant estimate of 0.22 for 

the Slovenian sub-sample, a standardized non-significant estimate of 0.08 for the Dutch 

sub-sample, and -0.04 for the British sub-sample. Therefore, Hypothesis H6-2a was 

supported for the Slovenian sub-sample and rejected for the Dutch and British sub-samples 

of academics without their own company. 

 

The test of Hypothesis H6-3a: Hypothesis H6-3a suggests a negative relationship 

between a desire for safe and permanent employment and an academic’s intention to 

become an entrepreneur. The significant standardized coefficient of -0.12 for the Slovenian 

sub-sample, -0.16 for the Dutch sub-sample, and -0.15 for the British sub-sample suggest a 

negative association. Thus, H6-3a is supported for all three sub-samples. 

 

The test of Hypothesis H6-4a: Hypothesis H6-4a proposed that a desire for taking on and 

meeting broader responsibilities will be positively related to the academic’s intention to 

become an entrepreneur. With a standardized, non-significant coefficient of 0.01 for the 

Slovenian sub-sample, 0.07 for the Dutch sub-sample, and 0.04 for the British sub-sample, 

this hypothesis was not supported. 

 

The test of Hypothesis H6-5a: Hypothesis H6-5a stated that a desire for wealth will be 

positively related to the academic’s intention to become an entrepreneur. Based on the 

significant, positive standardized coefficients of 0.09 for the Slovenian sub-sample and 

0.14 for the Dutch and British sub-samples, this hypothesis was supported. 
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The test of Hypothesis H6-6a: Hypothesis H6-6a predicts a significant positive 

relationship between a desire to bring technology into practice and an academic’s intention 

to become an entrepreneur. Empirical support for Hypothesis H6-6a was found for the 

Dutch sub-sample (positive and significant standardized coefficient of 0.17; see Table 23), 

but not for the Slovenian sub-sample (close-to-zero and non-significant standardized 

coefficient of 0.01) and the British sub-sample (close-to-zero and non-significant 

standardized coefficient of 0.04). 

 

The test of Hypothesis H6-7a: Hypothesis H6-7a proposed that a desire to disseminate 

findings through the scientific literature will be negatively related to the academic’s 

intention to become an entrepreneur. With a standardized, non-significant coefficient of     

-0.03 for the Slovenian sub-sample and -0.05 for the British sub-sample, and with a 

standardized significant coefficient of 0.19 for the Dutch sub-sample, this hypothesis was 

not supported. The result for the Dutch sub-sample was in the opposite direction than 

predicted, indicating that a desire to disseminate findings through the scientific literature is 

positively related to the academic’s intention to become an entrepreneur. 

 

The test of Hypothesis H6-8a: This hypothesis assesses the relationship between a desire 

to do something others could not and the academic’s intention to become an entrepreneur. 

Hypothesis H6-8a was not supported (close-to-zero and non-significant standardized 

coefficient of 0.02 for the Slovenian sub-sample, non-significant standardized coefficient 

of -0.05 for the Dutch sub-sample, and non-significant standardized coefficient of 0.08 for 

the British sub-sample). 

 

The test of Hypothesis H6-9a: Hypothesis H6-9a proposed that a desire to pursue 

technological perfection will be negatively related to the academic’s intention to become 

an entrepreneur. This hypothesis was not supported, because standardized path coefficients 

of 0.05, 0.09, and -0.02 for the Slovenian, Dutch, and British sub-samples, respectively, are 

not significant and positive or close to zero. 

 

The test of Hypothesis H6-10a: This hypothesis assesses the relationship between a desire 

to secure additional research funding and the academic’s intention to become an 

entrepreneur. Hypothesis H6-10a was not supported in any of the sub-samples 
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(standardized, non-significant coefficients of -0.05, -0.03, and 0.05 for the Slovenian, 

Dutch, and British sub-samples, respectively). 

 

The test of Hypothesis H7a: Hypothesis H7a proposed that the extent of an academic’s 

personal network will be positively related to the academic’s intention to become an 

entrepreneur. The results presented in Table 23 indicate that the extent of the academic’s 

personal network has significant positive path coefficients of 0.14 for the Slovenian sub-

sample and 0.25 for the Dutch sub-sample, and a positive, but non-significant, path 

coefficient of 0.12 for the British sub-sample. The result thus provides support for 

Hypothesis H7a for the Slovenian and Dutch sub-samples, but not for the British sub-

sample. 

 

The test of Hypothesis H8a: Hypothesis H8a proposed that the extent of applied research 

(type of research) will be positively related to the academic’s intention to become an 

entrepreneur. The results indicate a significant relationship between the extent of applied 

research and the academic’s intention to become an entrepreneur (positive significant 

standardized coefficients of 0.17 for the Slovenian sub-sample, 0.16 for the Dutch sub-

sample, and 0.23 for the British sub-sample). These results support Hypothesis H8a. 

 

The test of Hypothesis H9a: Hypothesis H9a predicted that the number of years spent at 

the academic institution will be negatively related to the academic’s intention to become an 

entrepreneur. Empirical results were found in support of Hypothesis H9a for the Slovenian 

sub-sample (negative and significant standardized coefficient of -0.16), but not for the 

Dutch sub-sample (non-significant standardized coefficient of -0.11) and the British sub-

sample (close-to-zero standardized coefficient of -0.02). 

 

The test of Hypothesis H10a: Hypothesis H10a examined the impact of the number of 

patents (applied/granted) on an academic’s intention to become an entrepreneur. Empirical 

results were found in support of Hypothesis H10a for the Slovenian and British sub-

samples (positive and significant standardized coefficients of 0.17 and 0.16, respectively), 

but not for the Dutch sub-sample (non-significant standardized coefficient of -0.00). 

 

The test of Hypothesis H11a: Hypothesis H11a looked at the relationship between 

cooperation with the industry and an academic’s intention to become an entrepreneur. 
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Empirical results showed that cooperation with the industry is not directly significantly 

related to an academic’s intention to become an entrepreneur (path coefficients of 0.01 for 

the Slovenian sub-sample, -0.01 for the Dutch sub-sample, and -0.03 for the British sub-

sample). Thus, Hypothesis H11a was not supported. Nevertheless, as shown earlier, 

cooperation with the industry is related to an academic’s intention to become an 

entrepreneur through the type of research (Hypothesis H1a) and patents (Hypothesis H2a). 

 

The test of Hypothesis H12a: Hypothesis H12a examined the impact of the extent of 

publishing recognizable scientific papers on an academic’s intention to become an 

entrepreneur. Hypothesis H12a was not supported (standardized, non-significant 

coefficients of -0.06 for the Slovenian sub-sample, -0.02 for the Dutch sub-sample, and      

-0.04 for the British sub-sample). 

 

The test of Hypothesis H13a: Hypothesis H13a looked at the relationship between the 

extent of perceived role models and an academic’s intention to become an entrepreneur. As 

indicated in Table 23, the extent of perceived role models is positively and significantly 

related to an academic’s intention to become an entrepreneur in the Slovenian and British 

sub-samples (standardized coefficients of 0.10 and 0.16, respectively). Thus, Hypothesis 

H13a was supported for the Slovenian and British sub-samples. Hypothesis H13a was not 

supported for the Dutch sub-sample (standardized, non-significant coefficient of 0.05). 

 

The test of Hypothesis H14a: Hypothesis H14a proposed that the extent of perceived 

support from the academic institution will be positively related to the academic’s intention 

to become an entrepreneur. Hypothesis H14a was not supported (a standardized negative 

and non-significant path coefficient of -0.09 for the Slovenian sub-sample, a standardized 

negative and significant path coefficient of -0.12 for the Dutch sub-sample, and a 

standardized positive and non-significant path coefficient of 0.09 for the British sub-

sample). The result for the Dutch sub-sample was in the opposite direction than predicted, 

indicating that the extent of perceived support from the academic institution is negatively 

related to the academic’s intention to become an entrepreneur. 

 

The results shown in Table 23 reveal that among all factors, the entrepreneurial self-

efficacy proved to have the most important influence on academic-entrepreneurial 

intentions. It significantly increases entrepreneurial intentions in all of the studied 
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universities and is the most important predictor of an academic’s entrepreneurial 

intentions. The standardized coefficients range from 0.19 at Eindhoven University of 

Technology to 0.44 at the University of Cambridge. A comparison of the unstandardized 

coefficients reveals that entrepreneurial self-efficacy is approximately twice as important a 

predictor of entrepreneurial intentions at the University of Cambridge (unstandardized 

coefficient of 1.17) as at the University of Ljubljana (unstandardized coefficient of 0.51) 

and Eindhoven University of Technology (unstandardized coefficient of 0.47). I believe 

that the main reason behind these results is a strong entrepreneurial tradition at the 

University of Cambridge. 

 

The research results showed that the type of research (more applied research) proved to be 

a statistically significant predictor of entrepreneurial intentions at all of the studied 

universities, with standardized coefficients ranging from 0.17 (the University of Ljubljana) 

to 0.23 (the University of Cambridge). The difference between all three universities is not 

large. 

 

The extent of an academic’s personal network significantly increases entrepreneurial 

intentions at the University of Ljubljana (significant standardized coefficient of 0.14) and 

at Eindhoven University of Technology (significant standardized coefficient of 0.25), but 

not at the University of Cambridge (positive, but not significant, standardized coefficient 

of 0.12). A comparison of the unstandardized coefficients reveals that the extent of an 

academic’s personal network as a predictor of entrepreneurial intentions is more than twice 

as important in Eindhoven University of Technology (significant unstandardized 

coefficient of 0.39) as at the University of Ljubljana (significant unstandardized coefficient 

of 0.14) and the University of Cambridge (non-significant unstandardized coefficient of 

0.18). I believe that the main reason behind these results is the strong relationship between 

Eindhoven University of Technology and Philips (officially Koninklijke Philips 

Electronics N.V.), which is not the case at most other universities. Eindhoven University of 

Technology and Philips have a longstanding relationship in terms of joint research 

projects, joint PhD projects, interchange of personnel, etc. 

 

The research results showed that patents and perceived role models increase 

entrepreneurial intentions at the University of Ljubljana and the University of Cambridge, 

but, surprisingly, not at Eindhoven University of Technology. I believe that the main 
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reasons behind these results are the strong relationship between Eindhoven University of 

Technology and Philips (most of the patent applications are applied for in cooperation with 

Philips) and the lack of academic-entrepreneurs in Eindhoven University of Technology—

only 3.9% (95CI: 1.7%–6.1%) of academics at Eindhoven University of Technology have 

their own company, whereas 6.1% (95CI: 3.7%–8.5%) of academics at the University of 

Ljubljana and 11.5% (95CI: 7.9%–15.0%) of academics at the University of Cambridge 

have their own company. 

 

The results revealed two additional barriers for academic-entrepreneurial intentions: the 

number of years spent at the academic institution, which hinders entrepreneurial intentions 

at the University of Ljubljana (significant standardized coefficient of -0.16), and perceived 

support from the academic institution, which significantly hinders entrepreneurial 

intentions at Eindhoven University of Technology (significant standardized coefficient of -

0.12). The result for the Dutch sub-sample was in the opposite direction than predicted, 

indicating that the extent of perceived support from the academic institution is negatively 

related to the academic’s intention to become an entrepreneur. Although these findings are 

quite surprising, few other scholars provided similar results—e.g. O’Grady (2002:210) 

found that the less support the medical researchers perceive from the institutional 

environment, the more likely they are to engage in commercialization behaviors. One 

could argue that the negative relationship between the perceived support from the 

academic institution and the academic’s intention to become an entrepreneur derives from 

a person’s fear that too excessive support means that the institution expects a certain share 

in the company in return. This fear could then turn the academic away from establishing a 

company. Since this is merely my speculation, I believe the reasons behind this should be 

further investigated. 

 

The results shown in Table 23 also reveal that a desire for wealth and a desire for safe and 

permanent employment are the only two, out of 10 different motivational factors, that 

proved to have a statistically significant influence on academic-entrepreneurial intention in 

all of the studied universities. Among these universities, the significant standardized 

coefficients for the desire for wealth are at the same level (0.14) for the Dutch and British 

sub-samples; the Slovenian sub-sample, however, revealed a bit smaller significant 

standardized coefficient (0.09). As expected, a desire for safe and permanent employment 

has a negative influence on entrepreneurial intention at the University of Ljubljana 
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(significant standardized coefficient of -0.12), Eindhoven University of Technology 

(significant standardized coefficient of -0.16), and the University of Cambridge (significant 

standardized coefficient of -0.15). 

 

The research also showed that at the University of Ljubljana, the most important 

motivational factor is a desire for independence (significant standardized coefficient of 

0.22), which, surprisingly, did not prove to be statistically significant at the other two 

universities. A desire to bring technology to practice and a desire to disseminate findings 

through the scientific literature are two additional motivational factors that proved to be 

statistically significant, but only at Eindhoven University of Technology.  

 

The empirical results do not support the hypothesized influence of dissatisfaction with the 

academic environment, a desire for taking on and meeting broader responsibilities, a desire 

to do something others could not, a desire to pursue technological perfection, or a desire to 

secure additional research funding on academic-entrepreneurial intention at any of the 

three studied universities. 

 

7.4. Testing the model of technology transfer from academia to new 

firms from the academic-entrepreneur’s point of view (Model 2) 

The structural relationships in Model 2 were estimated using the ERLS method (elliptical 

reweighted least square method) in EQS 6.1 (Bentler and Wu 2006). Considering the 

relatively small sample size (N = 98) and the relatively high number of predictor variables 

of an academic’s entrepreneurial engagement (N = 20), the model was first analyzed 

partially. In this partial model of technology transfer from academia to new firms, only 

direct effects of motivational factors on an academic’s entrepreneurial engagement were 

examined. Impacts of control variables (different academic institutions) were also 

estimated in this partial model. The purpose of this step was to eliminate all of those 

motivational factors that were not found to be significant predictors of an academic’s 

entrepreneurial engagement, and thus to reduce the number of variables. All of those 

motivational factors that were not found to be significant predictors of an academic’s 

entrepreneurial engagement were then removed from the overall model of technology 

transfer from academia to new firms from the academic-entrepreneur’s point of view.  
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The goodness-of-fit indices for the partial model of technology transfer from academia to 

new firms indicated a moderately good model fit (chi-square = 68.453, 33 df, probability 

0.000; NFI = 0.84; NNFI = 0.71; CFI = 0.90; GFI = 0.90; SRMR = 0.08; RMSEA = 0.11). 

EQS reported that no special problems were encountered during optimization. The 

variance explained for the academic’s entrepreneurial engagement was 45%. Table 24 

presents the standardized coefficients and significance level for each motivational factor as 

a predictor of an academic’s entrepreneurial engagement.  

 

Table 24: Partial model of technology transfer from academia to new firms: direct effect 
of motivational factors on academic’s entrepreneurial engagement 
(standardized coefficients) 

Independent variable (motivational factors) 
Dependent variable 

AEE 
Dissatisfaction with the academic environment (MF01) 0.22* 
A desire for independence (MF02) 0.05 
A desire for safe and permanent employment (MF03) -0.20* 
A desire for taking on and meeting broader responsibilities 
(MF04) 0.04 

A desire for wealth (MF05) -0.23* 
A desire to bring technology to practice (MF06) -0.05 
A desire to disseminate findings through the scientific 
literature (MF07) -0.45** 

A desire to do something others could not (MF08) 0.04 
A desire to pursue technological perfection (MF09) 0.14 
A desire to secure additional research funding (MF10) -0.14 
Control variables 
Academic from Eindhoven University of Technology 
(AI01) 0.07 

Academic from the University of Cambridge (AI02) 0.09 
 

Error 0.74 
R-squared 0.45 

*  Sig. < 0.05  
** Sig. < 0.01 
Legend: AEE: Academic’s entrepreneurial engagement 
 

Significant influences were found for the following four motivational factors: 

dissatisfaction with the academic environment (MF01), a desire for safe and permanent 

employment (MF03), a desire for wealth (MF05), and a desire to disseminate findings 

through the scientific literature (MF07). Therefore, these variables were retained for 

examination in the full model of technology transfer from academia to new firms. No 
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significant influence was found for the six other motivational factors: a desire for 

independence (MF02), a desire for taking on and meeting broader responsibilities (MF04), 

a desire to bring technology to practice (MF06), a desire to do something others could not 

(MF08), a desire to pursue technological perfection (MF09), and a desire to secure 

additional research funding (MF10). Variables MF02, MF04, MF06, MF08, MF09, and 

MF10 were therefore removed from examination in the full model of technology transfer 

from academia to new firms. Hypotheses related to these six variables (H6-2b, H6-4b, H6-

6b, H6-8b, H6-9b, and H6-10b) were thus not tested in the full model; nevertheless, they 

can be rejected in the partial model of technology transfer from academia to new firms. 

 

After removing variables MF02, MF04, MF06, MF08, MF09, and MF10 from examination 

in the full model of technology transfer from academia to new firms (see Table 24 and 

previous paragraph), the resulting model goodness-of-fit indices revealed a good model fit 

(chi-square = 712.444, 525 df, probability 0.000; NFI = 0.80; NNFI = 0.93; CFI = 0.94; 

GFI = 0.70; SRMR = 0.13; RMSEA = 0.06). Although NFI and GFI are below the 

threshold of 0.90 and RMSEA is slightly above the threshold of 0.10, this was not given 

much consideration because they are all somewhat sensitive to small sample size. 

Although the model fit could be better if some paths (variables) were excluded, I have 

retained all variables to test the proposed hypotheses. EQS reported that no special 

problems were encountered during the optimization. The variance explained for the 

academic’s entrepreneurial engagement was 50%. 

 

Examination of hypotheses related to the model of technology transfer from academia to 

new firms from the academic-entrepreneur’s point of view (tested using the Total sample 

of academic-entrepreneurs) is presented in the following paragraphs. The model, which 

includes hypothesized relationships and results of the model test, is depicted in Figure 15. 

Structural equations with standardized coefficients are also shown in Table 25. Following 

Figure 15 and Table 25, each hypothesis is discussed. Overall results are discussed at the 

end of this sub-subsection. 
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Figure 15: The model of technology transfer from academia to new firms from the 

academic-entrepreneur’s point of view (standardized solution) 

Legend: AEE: Academic’s entrepreneurial engagement; ESE: Entrepreneurial self-efficacy; ESE-MAN: 
Entrepreneurial self-efficacy – Management; ESE-INO: Entrepreneurial self-efficacy – Innovation; 
ESE-MAR: Entrepreneurial self-efficacy – Marketing; MF01: Dissatisfaction with the academic 
environment; MF03: A desire for safe and permanent employment; MF05: A desire for wealth; 
MF07: A desire to disseminate findings through the scientific literature; PN: Personal networks; 
TR: Type of research; NYSAI: Number of years spent at the academic institution; P: Patents; CWI: 
Cooperation with the industry; SP: Scientific publications; PRM: Perceived role models; PSAI: 
Perceived support from the academic institution; AI01: Academic from Eindhoven University of 
Technology; AI02: Academic from the University of Cambridge 

Notes:  (1) For simplicity, correlations are not shown. (2) Suffix “T” indicates the square root 
transformation of the variable. (3) Variables MF02, MF04, MF06, MF08, MF09, and MF10 were 
removed after separate evaluation of motivational factors. None of these variables significantly 
predicts AEE. 
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Table 25: Structural equations for the model of technology transfer from academia to 
new firms from the academic-entrepreneur’s point of view (standardized 
coefficients) 

Dependent variable 
Independent variable P TR ESE AEE 
Cooperation with the industry (CWI) 0.25* 0.33**  -0.05 
Perceived role models (PRMT)   0.09 0.02 
Personal networks (PN)   0.51** 0.36** 
Dissatisfaction with the academic 
environment (MF01)    0.20* 

A desire for safe and permanent 
employment (MF03)    -0.12 

A desire for wealth (MF05)    -0.20* 
A desire to disseminate findings 
through the scientific literature 
(MF07) 

   -0.20* 

Entrepreneurial self-efficacy (ESE)    -0.09 
Number of years spent at the academic 
institution (NYSAI)    -0.15 

Patents (P)    0.28* 
Perceived support from the academic 
institution (PSAI)    0.10 

Scientific publications (SP)    -0.27* 
Type of research – more applied 
research (TR)    0.20* 

Control variables 
Academic from Eindhoven University 
of Technology (AI01)    0.02 

Academic from the University of 
Cambridge (AI02)    0.16 

 
Error 0.97 0.94 0.86 0.70 
R-squared 0.06 0.11 0.27 0.50 

* Sig. < 0.05 
** Sig. < 0.01 
Legend: AEE: Academic’s entrepreneurial engagement; ESE: Entrepreneurial self-efficacy; TR: Type of 

research; P: Patents 
Note:  Variables MF02, MF04, MF06, MF08, MF09, and MF10 were removed after separate evaluation of 

motivational factors. None of these variables significantly predicts AEE. 
 

The test of Hypothesis H1b: Hypothesis H1b proposed that the extent of cooperation with 

the industry will be positively related to the extent of applied research. The results 

presented in Figure 15 and Table 25 show that cooperation with the industry has a 

significant, positive, and high path coefficient of 0.33. The result thus provides strong 

support for Hypothesis H1b. 
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The test of Hypothesis H2b: Hypothesis H2b proposed that the extent of cooperation with 

the industry will be positively related to the number of patents (applied/granted). The 

results indicate a significant relationship between cooperation with the industry and the 

number of patents (a positive, significant standardized coefficient of 0.25). The results 

support Hypothesis H2b. 

 

The test of Hypothesis H3b: Hypothesis H3b examined the impact of an academic’s 

personal networks on entrepreneurial self-efficacy. Empirical results were found in support 

of Hypothesis H3b (positive and significant standardized coefficient of 0.51). 

 

The test of Hypothesis H4b: Hypothesis H4b looked at the relationship between 

perceived role models and entrepreneurial self-efficacy. The relationship between 

perceived role models and entrepreneurial self-efficacy was positive (standardized 

coefficient of 0.09), but not significant, thus Hypothesis H4b was not supported. 

 

The test of Hypothesis H5b: Hypothesis H5b predicted that the extent of entrepreneurial 

self-efficacy will be positively related to the academic’s entrepreneurial engagement. With 

a standardized, non-significant coefficient of -0.09, this hypothesis was not supported. 

 

The test of Hypothesis H6-1b: This hypothesis assessed the relationship between 

dissatisfaction with the academic environment and an academic’s entrepreneurial 

engagement. The results indicate a significant relationship between dissatisfaction with the 

academic environment and an academic’s entrepreneurial engagement (a positive, 

significant standardized coefficient of 0.20). The results support Hypothesis H6-1b. 

 

The test of Hypothesis H6-3b: Hypothesis H6-3b suggested a negative relationship 

between a desire for safe and permanent employment and an academic’s entrepreneurial 

engagement. The significant standardized coefficient of -0.12 suggests a negative 

association. Thus, H6-3b is supported. 

 

The test of Hypothesis H6-5b: Hypothesis H6-5b proposed that a desire for wealth will be 

positively related to the academic’s entrepreneurial engagement. With a standardized 
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significant coefficient of -0.20, this hypothesis was not supported, because the result was in 

the opposite direction than predicted. 

 

The test of Hypothesis H6-7b: Hypothesis H6-7b proposed that a desire to disseminate 

findings through the scientific literature will be negatively related to the academic’s 

entrepreneurial engagement. The results show a significant negative relationship between a 

desire to disseminate findings through the scientific literature and an academic’s 

entrepreneurial engagement, supporting Hypothesis H6-7b. The path coefficient is -0.20. 

 

The test of Hypothesis H7b: Hypothesis H7b proposed that the extent of an academic’s 

personal network will be positively related to the academic’s entrepreneurial engagement. 

The results presented in Figure 15 and Table 25 show that the extent of an academic’s 

personal network has a significant positive path coefficient of 0.36. The result thus 

provides support for Hypothesis H7b. 

 

The test of Hypothesis H8b: Hypothesis H8b proposed that the extent of applied research 

(type of research) will be positively related to the academic’s entrepreneurial engagement. 

The results indicate a significant relationship between the extent of applied research and an 

academic’s entrepreneurial engagement (a positive, significant standardized coefficient of 

0.20). The results support Hypothesis H8b. 

 

The test of Hypothesis H9b: Hypothesis H9b predicted that the number of years spent at 

the academic institution will be negatively related to the academic’s entrepreneurial 

engagement. Empirical results did not support Hypothesis H9b (negative, but not 

significant, standardized coefficient of -0.15). 

 

The test of Hypothesis H10b: Hypothesis H10b examined the impact of the number of 

patents (applied/granted) on an academic’s entrepreneurial engagement. Empirical results 

were found in support of Hypothesis H10b (positive and significant standardized 

coefficient of 0.28). 

 

The test of Hypothesis H11b: Hypothesis H11b looked at the relationship between 

cooperation with the industry and an academic’s entrepreneurial engagement. Empirical 

results showed that cooperation with the industry is not directly significantly related to an 
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academic’s entrepreneurial engagement (path coefficient of -0.05), thus Hypothesis H11b 

was not supported. Nevertheless, as shown earlier, cooperation with the industry is related 

to an academic’s entrepreneurial engagement through the type of research (Hypothesis 

H1b) and patents (Hypothesis H2b). 

 

The test of Hypothesis H12b: Hypothesis H12b examined the impact of the extent of 

publishing recognizable scientific papers on an academic’s entrepreneurial engagement. As 

predicted, the results show a significant negative relationship between the extent of 

publishing recognizable scientific papers and an academic’s entrepreneurial engagement, 

supporting Hypothesis H12b. The path coefficient is -0.27. 

 

The test of Hypothesis H13b: Hypothesis H13b looked at the relationship between the 

extent of perceived role models and an academic’s entrepreneurial engagement. 

Hypothesis H13b was not supported (close-to-zero standardized coefficient of 0.02). 

 

The test of Hypothesis H14b: Hypothesis H14b proposed that the extent of perceived 

support from the academic institution will be positively related to the academic’s 

entrepreneurial engagement. This hypothesis was not supported, because a standardized 

path coefficient of 0.10 is not significant. 

 

Overall, the results of the structural equation analysis indicated that personal networks 

(standardized coefficient of 0.36), patents (standardized coefficient of 0.28), scientific 

publications (standardized coefficient of -0.27), type of research (standardized coefficient 

of 0.20), dissatisfaction with the academic environment (standardized coefficient of 0.20), 

a desire to disseminate findings through the scientific literature (standardized coefficient of 

-0.20), and a desire for wealth (standardized coefficient of -0.20) are all significantly 

related to the academic’s entrepreneurial engagement. 

 

The results revealed that personal networks had the highest path coefficient (standardized 

coefficient of 0.36), with p < 0.01 among all predictors of an academic’s entrepreneurial 

engagement. Although I hypothesized that the extent of cooperation with the industry will 

be positively related to the academic’s entrepreneurial engagement, the study revealed that 

there is no direct, significant influence of cooperation with the industry on an academic’s 

entrepreneurial engagement. However, cooperation with the industry is related to an 
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academic’s entrepreneurial engagement through the type of research and patents. It was 

found that patents and type of research are the second and fourth most important 

predictors, respectively, of an academic’s entrepreneurial engagement (significant 

standardized coefficient of 0.28 and 0.20, respectively). 

 

Although the empirical results could not support the hypothesized negative influence of the 

extent of publishing recognizable scientific papers on an academic’s entrepreneurial 

intention, it was found that the extent of publishing recognizable scientific papers has a 

significant negative influence on an academic’s entrepreneurial engagement (significant 

standardized coefficient of -0.27). It was also found that a desire to disseminate findings 

through the scientific literature also has a significant negative influence on an academic’s 

entrepreneurial engagement (significant standardized coefficient of -0.20). Based on these 

findings, I can argue that publishing recognizable scientific papers impedes the process of 

technology transfer from academia to new firms when the firm is already established (on 

academic’s entrepreneurial engagement), but does not have a significant influence on 

formation of academic’s entrepreneurial intentions. 

 

The study showed that dissatisfaction with the academic environment is the most important 

motivational factor that has a positive influence on an academic’s entrepreneurial 

engagement (significant standardized coefficient of 0.20). On the other hand, a desire to 

disseminate findings through the scientific literature and a desire for wealth are the most 

important motivational factors that have a negative influence on an academic’s 

entrepreneurial engagement (both have significant standardized coefficients of -0.20). 

These results were somewhat surprising for me, because I have hypothesized that a desire 

for wealth will have a positive influence on academic-entrepreneurial engagement. 

However, these findings are in line with McQueen and Wallmark’s (1982:314) findings. 

They reported that it is not true that the founders of spin-off companies expect to earn large 

salaries and get rich instantly. 

 

Surprisingly, the empirical results could not support the hypothesized positive relationship 

of entrepreneurial self-efficacy on an academic’s entrepreneurial engagement (standardized 

coefficient of -0.09). Although entrepreneurial self-efficacy is the most important predictor 

of an academic’s entrepreneurial intentions, this study results suggest that entrepreneurial 

self-efficacy is not an important predictor of an academic’s entrepreneurial engagement. 
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8. CONCLUSIONS 

This chapter will summarize the findings through the lens of the seven main goals of this 

doctoral dissertation, which are presented in Chapter 1 on pages 5–6. 

 

The first goal was to develop the conceptual model of technological entrepreneurship. This 

goal was accomplished by developing the overall conceptual model of technological 

entrepreneurship, depicted in Figure 2 on page 15. The purpose of the conceptual model is 

to identify the key stakeholders of technological entrepreneurship that are linked to the 

new technology-based firm, which is an agent in the model. These stakeholders are as 

follows: 

• Technological entrepreneur 

• Universities 

• Corporations 

• Financial capital 

• Market/Customers 

• Government 

• Consultants 

 

The overall conceptual model of technological entrepreneurship helps scholars by forming 

a foundation for their future research related to technological entrepreneurship. It can also 

serve as a conceptual guideline for countries and regions that want to boost their 

development and encourage technological entrepreneurship. 

 

The second goal was to position the technology transfer from academia to new firms in the 

newly developed conceptual model of technological entrepreneurship. This goal was 

accomplished by the synthesis and an in-depth literature review of the technology transfer 

from academia to new firms, presented in Chapter 3. 

 

The third goal was to develop the model of technology transfer from academic institutions 

to new firms from the academic/academic-entrepreneur’s point of view. The framework for 

studying the technology transfer from academia to new firms from the academic/academic-

entrepreneur’s point of view was developed in Chapter 4 and depicted in Figure 9 on page 
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55. The model is based on the synthesis and an in-depth review of the literature on 

entrepreneurship, small business management, psychology of entrepreneurs, technology 

transfer, academic entrepreneurship, and university-industry links. The model of 

technology transfer from academic institutions to new firms identifies the key facilitators 

as well as the key barriers to technology transfer from academia to new firms. These 

identified facilitators and barriers are: entrepreneurial self-efficacy, motivational factors 

(dissatisfaction with the academic environment, a desire for independence, a desire for 

safe and permanent employment, a desire for taking on and meeting broader 

responsibilities, a desire for wealth, a desire to bring technology into practice, a desire to 

disseminate findings through the scientific literature, a desire to do something others could 

not, a desire to pursue technological perfection, and a desire to secure additional research 

funding), personal networks, type of research, number of years spent at the academic 

institution, patents, cooperation with the industry, scientific publications, perceived role 

models, and perceived support from the academic institution. 

 

Two independent sub-models, which have different dependent variables (academic’s 

intention to become an entrepreneur and academic’s entrepreneurial engagement) and the 

same independent variables, mentioned in the previous paragraph, were included in the 

model. Each sub-model was tested using a different sample. The sub-model with the 

dependent variable academic’s intention to become an entrepreneur was tested on a sample 

of academics without their own company who are employed at technical faculties or 

departments. The sub-model with the dependent variable academic’s entrepreneurial 

engagement was tested on a sample of academic-entrepreneurs who are or were employed 

at technical faculties or departments. The reason for including the two independent sub-

models in one framework was that not only those academics who already own a company, 

but also those who have intentions to establish their own company (most policy measures 

should be focused on those who have intentions to establish their own company), are 

important for the technology transfer.  

 

The fourth goal was to develop a new construct for measuring academic-entrepreneurial 

engagement. A new construct entitled academic’s entrepreneurial engagement was 

developed, which is measured with the following four items:  

1. AEE01a: How many hours per week do you work for your company? 

2. AEE01b: How many hours per week do you spend consulting with your company 
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(besides regular work for your company)? 

3. AEE01c: How many hours per week do you work for an academic institution? 

4. AEE02: What is the percentage of your employment at your company (in 

complement to employment at an academic institution)? 

 

The first three items were then used to calculate how many hours per week an academic-

entrepreneur works and spends consulting with his or her own company in complement to 

the sum of the number of hours an academic-entrepreneur works and spends consulting 

with his or her own company and the number of hours an academic-entrepreneur works for 

an academic institution. This calculation can be shown with the following equation: 

AEE01 = (AEE01a + AEE01b) / (AEE01a + AEE01b + AEE01c) * 100. 

 

The content validity of the newly developed construct (as well as other constructs used in 

this study) was assessed by 24 different experts during the first three phases of the pre-

testing of the questionnaire. The first stage of the pre-testing of the draft survey involved a 

review by a group of experts, gathered at the CLUSTER meeting in Eindhoven on April 

28, 2006. The group of experts included three professors of entrepreneurship and 

innovation, a professor in innovation management and culture, an expert of spin-offs and 

technology transfer from universities, and a business development manager in enterprise 

and entrepreneurship (six people altogether). The second stage involved eight interviews 

with professors of entrepreneurship and innovation. During the third stage, the author of 

this study conducted an additional eight interviews with academics without their own 

company who are employed at technical faculties or departments as well as four interviews 

with academic-entrepreneurs who are or were employed at technical faculties or 

departments. 

 

The internal consistency of the newly developed construct was assessed with Cronbach’s 

standardized alpha. The Cronbach’s alpha of 0.94 for the academic’s entrepreneurial 

engagement construct indicates that this construct is highly reliable. 

 

The fifth goal was to test a model of technology transfer from academic institutions to new 

firms from the academic/academic-entrepreneur’s point of view using data from 

respondents from three different academic institutions (the University of Ljubljana, 

Eindhoven University of Technology, and the University of Cambridge). This goal was 
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accomplished by receiving a total of 941 useful responses to the survey (391 from the 

University of Ljubljana, 311 from Eindhoven University of Technology, and 239 from the 

University of Cambridge). The model of technology transfer from academic institutions to 

new firms from the academic’s point of view was tested using a structural equation 

analysis in EQS 6.1. The resulting model’s goodness-of-fit indices indicated a good model 

fit (chi-square = 2623.822, 764 df, probability 0.000; NFI = 0.93; NNFI = 0.94; CFI = 

0.95; GFI = 0.87; SRMR = 0.06; RMSEA = 0.05). The variance explained for the 

academic’s intention to become an entrepreneur was 57%. The model of technology 

transfer from academic institutions to new firms from the academic-entrepreneur’s point of 

view was also tested in EQS 6.1. The resulting model’s goodness-of-fit indices indicated a 

good model fit (chi-square = 712.444, 525 df, probability 0.000; NFI = 0.80; NNFI = 0.93; 

CFI = 0.94; GFI = 0.70; SRMR = 0.13; RMSEA = 0.06). Although NFI and GFI are below 

the threshold of 0.90 and RMSEA is slightly above the threshold of 0.10, this was not 

given much consideration because they are all somewhat sensitive to small sample size. 

The variance explained for the academic’s entrepreneurial engagement was 50%. 

 

The sixth goal was to identify which factors are the most important predictors of academic-

entrepreneurial behavior (academic’s intention to become an entrepreneur and academic’s 

entrepreneurial engagement) from the academic/academic-entrepreneur’s point of view. 

Several specific hypotheses were developed to determine which factors, from the 

academic/academic-entrepreneur’s point of view, predict academic-entrepreneurial 

behavior. These hypotheses are reviewed in Tables 26 and 27 at the end of this chapter. Of 

the 23 hypotheses related to the model with the dependent variable academic’s intention to 

become an entrepreneur (hypotheses with the suffix “a”), 13 were supported using the 

Total sample of academics without their own company, 12 were supported using the 

Slovenian sub-sample of academics without their own company and nine were supported 

using the Dutch and British sub-samples of academics without their own company (for 

details, see Table 26 at the end of this chapter). Of the 23 hypotheses related to the model 

with the dependent variable academic’s entrepreneurial engagement (hypotheses with the 

suffix “b”), nine were supported using the Total sample of academic-entrepreneurs (for 

details, see Table 27 at the end of this chapter). 

 

Overall, the results of the structural equation analysis using the Total sample of 

academics without their own company indicated that the following 10 independent 
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variables are all significantly related to the academic’s intention to become an entrepreneur 

(in descending order of importance): entrepreneurial self-efficacy (standardized coefficient 

of 0.29), type of research (standardized coefficient of 0.21), personal networks 

(standardized coefficient of 0.14), a desire for wealth (standardized coefficient of 0.14), a 

desire for safe and permanent employment (standardized coefficient of -0.13), perceived 

role models (standardized coefficient of 0.11), patents (standardized coefficient of 0.11), 

number of years spent at the academic institution (standardized coefficient of -0.09), a 

desire for independence (standardized coefficient of 0.09), and a desire to bring technology 

into practice (standardized coefficient of 0.08). 

 

The results of the structural equation analysis using the Total sample of academic-

entrepreneurs indicate that the following seven independent variables are all significantly 

related to the academic’s entrepreneurial engagement (in descending order of importance): 

personal networks (standardized coefficient of 0.36), patents (standardized coefficient of 

0.28), scientific publications (standardized coefficient of -0.27), type of research 

(standardized coefficient of 0.20), dissatisfaction with the academic environment 

(standardized coefficient of 0.20), a desire to disseminate findings through the scientific 

literature (standardized coefficient of -0.20), and a desire for wealth (standardized 

coefficient of -0.20). 

 

The seventh goal was to establish if there are any differences among the three different 

academic institutions (the University of Ljubljana, Eindhoven University of Technology, 

and the University of Cambridge) in the importance of the individual-level factors related 

to the establishment of a new firm based on academic research. The impact of different 

academic institutions was assessed in the model with the dependent variable academic’s 

entrepreneurial intention. This was done in two steps.  

 

Firstly, two control variables were included as a factor in the model. The control variables 

were operationalized as two dummy variables. The University of Ljubljana represented a 

reference group. The research results show that there is no significant overall difference 

related to the academic’s entrepreneurial intention between the academics from the 

University of Ljubljana and the academics from the University of Cambridge, whereas a 

significant difference was found between the academics from the University of Ljubljana 
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and the academics from Eindhoven University of Technology. It seems that the academics 

from Eindhoven University of Technology have lower intentions to become entrepreneurs.  

 

In the second step, a multisample analysis was conducted to determine which determinants 

of an academic’s entrepreneurial intention, in particular, are not equivalent among different 

samples. Multisample analysis showed that among those 10 independent variables that 

were found to be significantly related to the academic’s intention to become an 

entrepreneur, the following four independent variables are not influenced by the culture: 

entrepreneurial self-efficacy, type of research, a desire for wealth, and a desire for safe and 

permanent employment. The other six independent variables are somewhat culture 

specific. For example, the analysis showed the following: (1) a desire for independence as 

a predictor of entrepreneurial intention is only important for academics at the University of 

Ljubljana, (2) a desire to bring technology into practice is only important for academics at 

Eindhoven University of Technology, (3) the extent of an academic’s personal network is 

only important for academics at the University of Ljubljana and Eindhoven University of 

Technology, (4) the number of years spent at the academic institution as a predictor of 

entrepreneurial intention is only important for academics at the University of Ljubljana, (5) 

the number of patents (applied/granted) is only important for academics at the University 

of Ljubljana and the University of Cambridge, and (6) the extent of perceived role models 

is only important for academics at the University of Ljubljana and the University of 

Cambridge. For details, see Table 26 at the end of this chapter 

 

The impact of different academic institutions as a control variable was also assessed in the 

model, with the dependent variable academic’s entrepreneurial engagement. It was found 

that both control variables (academic from Eindhoven University of Technology and 

academic from University of Cambridge) are not significantly related to the academic’s 

entrepreneurial engagement. Therefore, I can conclude that there are no overall significant 

differences among the three academic institutions (the University of Ljubljana, Eindhoven 

University of Technology, and the University of Cambridge) in the importance of the 

individual-level factors in the model of technology transfer from academia to new firms 

from the academic-entrepreneur’s point of view.  
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Table 26: Summary of hypotheses-related findings: hypotheses with dependent variable 
academic’s intention to become an entrepreneur (AIBE); hypotheses with 
suffix “a.” 

Status of hypothesis 
for each sample/sub-sample Hypothesis Total Slove-

nian 
Dutch British 

H1a 
The extent of cooperation with the industry 
will be positively related to the extent of 
applied research (type of research) 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H2a 
The extent of cooperation with the industry 
will be positively related to the number of 
patents (applied/granted) 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H3a 
The extent of an academic’s personal 
networks will be positively related to the 
extent of entrepreneurial self-efficacy 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H4a 
The extent of perceived role models will be 
positively related to the extent of 
entrepreneurial self-efficacy 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported

H5a The extent of entrepreneurial self-efficacy 
will be positively related to the AIBE 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H6-1a 
Dissatisfaction with the academic 
environment will be positively related to the 
AIBE 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported

H6-2a A desire for independence will be positively 
related to the AIBE 

 
 

Supported

 
 

Supported 

 
Not 

supported 

 
Not 

supported

H6-3a 
A desire for safe and permanent 
employment will be negatively related to the 
AIBE 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H6-4a 
A desire for taking on and meeting broader 
responsibilities will be positively related to 
the AIBE 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported

H6-5a A desire for wealth will be positively related 
to the AIBE 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H6-6a A desire to bring technology into practice 
will be positively related to the AIBE. 

 
 

Supported

 
Not 

supported 

 
 

Supported 

 
Not 

supported

H6-7a 
A desire to disseminate findings through the 
scientific literature will be negatively related 
to the AIBE 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported

H6-8a A desire to do something others could not 
will be positively related to the AIBE 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported

H6-9a A desire to pursue technological perfection 
will be negatively related to the AIBE 

 
Not 

supported

 
Not 

supported 

 
Not 

supported 

 
Not 

supported
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Status of hypothesis 
for each sample/sub-sample Hypothesis Total Slove-

nian 
Dutch British 

H6-10a 
A desire to secure additional research 
funding will be positively related to the 
AIBE 

 
Not 

supported

 
Not 

supported

 
Not 

supported 

 
Not 

supported

H7a 
The extent of an academic’s personal 
network will be positively related to the 
AIBE 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
Not 

supported

H8a 
The extent of applied research (type of 
research) will be positively related to the 
AIBE 

 
 

Supported

 
 

Supported 

 
 

Supported 

 
 

Supported

H9a 
The number of years spent at the academic 
institution will be negatively related to the 
AIBE 

 
 

Supported

 
 

Supported 

 
Not 

supported 

 
Not 

supported

H10a The number of patents (applied/granted) will 
be positively related to the AIBE 

 
 

Supported

 
 

Supported 

 
Not 

supported 

 
 

Supported

H11a The extent of cooperation with the industry 
will be positively related to the AIBE 

 
Not 

supported

 
Not 

supported

 
Not 

supported 

 
Not 

supported

H12a 
The extent of publishing recognizable 
scientific papers will be negatively related to 
the AIBE 

 
Not 

supported

 
Not 

supported

 
Not 

supported 

 
Not 

supported

H13a The extent of perceived role models will be 
positively related to the AIBE 

 
 

Supported

 
 

Supported 

 
Not 

supported 

 
 

Supported

H14a 
The extent of perceived support from the 
academic institution will be positively 
related to the AIBE 

 
Not 

supported

 
Not 

supported

 
Not 

supported 

 
Not 

supported
 

 

Table 27: Summary of hypotheses-related findings: hypotheses with dependent variable 
academic’s entrepreneurial engagement (AEE); hypotheses with suffix “b.” 

Hypothesis Status of 
hypothesis 

H1b The extent of cooperation with the industry will be positively 
related to the extent of applied research (type of research) 

 
Supported 

H2b The extent of cooperation with the industry will be positively 
related to the number of patents (applied/granted) 

 
Supported 

H3b 
The extent of an academic-entrepreneur’s personal networks 
will be positively related to the extent of entrepreneurial self-
efficacy 

 
Supported 

H4b The extent of perceived role models will be positively related 
to the extent of entrepreneurial self-efficacy 

 
Not supported 
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Hypothesis Status of 
hypothesis 

H5b The extent of entrepreneurial self efficacy will be positively 
related to the AEE. 

 
Not supported 

H6-1b Dissatisfaction with the academic environment will be 
positively related to the AEE 

 
Supported 

H6-2b A desire for independence will be positively related to the 
AEE 

 
Not supported (not 

tested in the full model)

H6-3b A desire for safe and permanent employment will be 
negatively related to the AEE 

 
Not supported 

H6-4b A desire for taking on and meeting broader responsibilities 
will be positively related to the AEE 

 
Not supported (not 

tested in the full model)

H6-5b A desire for wealth will be positively related to the AEE  
Not supported 

H6-6b A desire to bring technology into practice will be positively 
related to the AEE 

 
Not supported (not 

tested in the full model)

H6-7b A desire to disseminate findings through the scientific 
literature will be negatively related to the AEE 

 
Supported 

H6-8b A desire to do something others could not will be positively 
related to the AEE 

 
Not supported (not 

tested in the full model)

H6-9b A desire to pursue technological perfection will be negatively 
related to the AEE 

 
Not supported (not 

tested in the full model)

H6-10b A desire to secure additional research funding will be 
positively related to the AEE 

 
Not supported (not 

tested in the full model)

H7b The extent of an academic’s personal network will be 
positively related to the AEE 

 
Supported 

H8b The extent of applied research (type of research) will be 
positively related to the AEE 

 
Supported 

H9b The number of years spent at the academic institution will be 
negatively related to the AEE 

 
Not supported 

H10b The number of patents (applied / granted) will be positively 
related to the AEE 

 
Supported 

H11b The extent of cooperation with the industry will be positively 
related to the AEE 

 
Not supported 

H12b The extent of publishing recognizable scientific papers will 
be negatively related to the AEE 

 
Supported 

H13b The extent of perceived role models will be positively related 
to the AEE 

 
Not supported 

H14b The extent of perceived support from the academic institution 
will be positively related to the AEE 

 
Not supported 
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9. IMPLICATIONS, LIMITATIONS AND FUTURE RESEARCH 

OPPORTUNITIES 

Implications and limitations of this doctoral dissertation, as well as suggestions for future 

research, are discussed in this chapter. The main contributions and implications of the 

study are divided into four sections: implications for theory, methodological contributions, 

implications for future practice, and implications for future technology transfer to the 

Zasavje region. 

 

9.1. Implications for theory of this doctoral dissertation 

There are several implications for theory in this doctoral dissertation that can be withdrawn 

from the research. 

 

Firstly, this study proposes a new definition of technological entrepreneurship. The 

literature review revealed a lack of an unified and widely used definition of technological 

entrepreneurship. Researchers mainly define technological entrepreneurship too narrowly. 

Shane and Venkataraman (2003:181), for example, do not include technological 

entrepreneur as a key stakeholder of technological entrepreneurship in their definition; The 

Canadian Academy of Engineering (1998), on the other hand, focuses mostly on the 

entrepreneur, while it omits the aspect of technological opportunity. This causes a lot of 

inconsistencies in research therefore the need for a new, more comprehensive, definition 

was identified. In this research, I define technological entrepreneurship as a process of 

identifying technological opportunity, and establishing and managing an enterprise based 

on research, development, innovation and technology. In this process, which involves 

taking great risks, one or more technological entrepreneurs participate. Technological 

entrepreneurs generally have broad technical knowledge, but they often lack the necessary 

business skills to make the new technological company a success. Because a large field of 

expertise and a relatively high financial input are needed when the company is established 

and when it starts growing, a number of other experts from the technological 

entrepreneurs' business networks and outside institutions should also be present during the 

process of establishing and managing a new technology based firm. This definition 

embraces several other partial definitions and gives the foundation for all research in the 
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field of technological entrepreneurship. The use of the proposed definition in this research 

area would reduce the inconsistencies which arise from the incorrect use of terms due to 

interchanging between the specific elements of technological entrepreneurship and 

technological entrepreneurship as a research field. 

 

Secondly, the conceptual model of technological entrepreneurship was developed (depicted 

in Figure 2). A literature review revealed (1) that other scholars mainly studied different 

elements of the technological entrepreneurship model separately, and (2) a lack of a 

schematical overview which would capture all different aspects of technological 

entrepreneurship. My research diminishes these disadvantages by integrating this 

individual research fields into one conceptual model of technological entrepreneurship. As 

such, this conceptual model can serve as on overview of different technological 

entrepreneurship research subfields and also as a conceptual guideline for countries and 

regions that want to boost their development and encourage technological 

entrepreneurship.  

 

Thirdly, the model of technology transfer from academic institutions to new firms from the 

academic/academic-entrepreneur’s point of view was developed (see Figure 9). In the 

university-industry technology transfer literature and academic entrepreneurship literature 

only a small number of studies have focused their attention exclusively on spin-offs 

(Nicolaou and Birley 2003b:1702), especially on the individual level factors which 

influence the process of creating a new company to exploit an academic invention. This 

research gap is surprising, given the fact that spin-offs can provide significantly higher 

revenues to universities than licensing (Bray and Lee 2000). This study addresses the 

existing literature gap by proposing a model of technology transfer from academic 

institutions to new firms from the academic/academic-entrepreneur’s point of view. Based 

on an in-depth literature review and synthesis, the model provides an overview of the 

determinants of academic’s intention to become an entrepreneur and academic’s 

entrepreneurial engagement. This overview unlocks new research areas and can serve as a 

foundation for the future research on this topic.    

 

Fourthly, this is the first empirical study to simultaneously test (using structural equation 

modeling) the influence of a wide range of variables on an academic’s intention to become 

an entrepreneur. To my knowledge, no empirical study to this date has been as 
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comprehensive and conducted in a cross-national context (in this case at the University of 

Ljubljana, Eindhoven University of Technology, and the University of Cambridge). The 

results presented in this cross-cultural study expand prior findings by making an important 

step towards a discussion of a unifying framework for academic entrepreneurial intention. 

The research also revealed certain differences between the studied universities and has 

therefore unlocked a new interesting research subfield which could deal with the reasons 

behind these differences. Based on my research that also revealed which are the most 

important determinants of academic entrepreneurial intentions, future research could 

establish which are the factors that influence the specific key determinants. For example, 

the research recognized entrepreneurial self-efficacy as the most important predictor of 

entrepreneurial intentions, therefore it would be interesting to determine which factors 

predict entrepreneurial intentions. 

 

Fifthly, this is also the first empirical study to simultaneously test (using structural equation 

modeling) the influence of a wide range of variables on an academic’s entrepreneurial 

engagement. The newly developed academic entrepreneurial engagement construct 

(methodological contribution of this newly developed construct is discussed in next 

section) opened a new research area. This study gives the basic overview of the academic 

entrepreneurial engagement predictors, but at the same time enables also other researchers 

to study possible additional determinants and contribute to an even more detailed 

overview. On the other hand, it would also be interesting to further investigate the 

determinants which did not prove to be significant in this study and try to determine the 

reasons behind that. Furthermore, it would also be interesting to investigate which are the 

factors that influence the most important determinants of academic entrepreneurial 

engagement. 

 

9.2. Methodological contributions 

This study has made several important methodological contributions by introducing a new 

construct entitled academic-entrepreneurial engagement, by using multiple items for 

measuring an academic’s entrepreneurial intention, and, finally, by testing all constructs in 

cross-cultural settings. 
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Firstly, this might be the first study to introduce a construct entitled academic-

entrepreneurial engagement, which measures the involvement of an academic in his or her 

spin-off company. To my knowledge, there has so far been no scale variable to measure an 

academic’s entrepreneurial engagement. To this date, most scholars have tried to identify 

differences between entrepreneurs (academic or other entrepreneurs) and non-

entrepreneurs (academics) for which they used a dichotomous variable that coded 

entrepreneurs as 1 and non-entrepreneurs as 0, or compared the two groups (e.g. Kassicieh, 

et al. 1996; Kassicieh, et al. 1997; Landry, et al. 2006), or tried to determine a typology of 

academic-entrepreneurs (e.g. Radosevich 1995; Dickson, et al. 1998; Nicolaou and Birley 

2003a; Brennan and McGowan 2007 forthcoming). Since this represents an important 

implication for theory, it should be pointed out again how an academic’s entrepreneurial 

engagement was measured. The academic’s entrepreneurial engagement was measured by 

two items (AEE01 and AEE02); one of these items was assessed with three sub-items 

(AEE01a, AEE01b, and AEE01c): 

• AEE01 was assessed as a sum of the number of hours per week an academic-

entrepreneur works for his or her own company (AEE01a) and the number of hours 

per week an academic-entrepreneur spends consulting with his or her own company 

(AEE01b), divided by the sum of the number of hours per week an academic-

entrepreneur works for his or her own company (AEE01a), the number of hours per 

week an academic-entrepreneur spends consulting with his or her own company 

(AEE01b), and the number of hours per week an academic-entrepreneur works for 

an academic institution (AEE01c). AEE01 is operationalized as a percentage. This 

calculation can be shown with the following equation: AEE01 = (AEE01a + 

AEE01b) / (AEE01a + AEE01b + AEE01c) * 100. 

• AEE02 was operationalized as the percentage of an academic-entrepreneur’s 

employment at his or her company (in complement to employment at the academic 

institution). 

 

Cronbach’s alpha of 0.94 for the construct academic’s entrepreneurial engagement 

indicates that although this construct is newly developed, it is highly reliable and can be 

used in the same form by other scholars without any changes. This construct can be used in 

regression models as a dependent variable and also in structural equation modeling. 

 



 

178 

Secondly, this study has made an important methodological contribution by using multiple 

items for the construct academic’s entrepreneurial intention and by testing this construct in 

the cross-cultural settings. Although several scholars have used more than one item for 

entrepreneurial intention (e.g. Drnovsek and Glas 2002; Zhao, et al. 2005), this research is, 

to my knowledge, one of the few to measure entrepreneurial intention with more than five 

different items (in this study, six items). Several other researchers have even used only one 

item (e.g. Krueger 1993; Lee and Wong 2004). Empirical results showed that the Kaiser-

Meyer-Olkin measure of sampling adequacy ranged from 0.84 to 0.85 for all samples (the 

Total sample and the Slovenian, Dutch, and British sub-samples), which provides evidence 

of the appropriateness of the data for the factor analysis. Bartlett’s test of sphericity was 

significant for all samples, indicating overall significance of the correlations within the 

correlation matrix (Hair, et al. 1998:88). The explained variances for all samples ranged 

from 58.7% to 65.8%. All factor loadings were above 0.4. Cronbach’s alphas of 0.90 for 

the Total sample of academics without their own company, 0.89 for the Slovenian and 

Dutch sub-samples, and 0.92 for the British sub-sample indicate a strong internal 

consistency of all six items operationalized to measure an academic’s intention to become 

an entrepreneur. Based on these results, I propose that (academic) entrepreneurial 

intentions are measured with six items that were used in this study. 

 

Thirdly, an important methodological contribution lies in the evaluation of the internal 

consistencies of all constructs in cross-cultural settings (at the University of Ljubljana, 

Eindhoven University of Technology, and the University of Cambridge) and in using 

different groups of respondents (academics and academic-entrepreneurs). For all 

constructs, the estimates of the internal consistency were satisfactory, meaning that all of 

Cronbach’s alpha values were above the threshold of 0.70 (Hair, et al. 1998:118). With the 

exception of the measure of the innovation-related factor of entrepreneurial self-efficacy, 

which showed a Cronbach’s alpha of 0.71 to 0.82 (different Cronbach’s alphas for 

different samples), the measure for cooperation with the industry, which showed a 

Cronbach’s alpha of 0.72 to 0.79, and the measure for perceived support from the 

academic institution, which showed a Cronbach’s alpha of 0.71 to 0.81, all other measures 

were above 0.8 in all samples. These results suggest that constructs used in this study are 

highly reliable and can therefore be used without any changes. Additionally, in the 

structural equation analysis, as suggested by Singh (1995:604), (1) all scale items loaded 

on the same factor in cross-cultural data, (2) each scale item had the same loading (within 
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statistical bounds) and was on the same factor in cross-cultural data, and (3) all factor 

loadings and error variances were identical for each scale item. 

 

9.3. Implications for future practice 

In addition to scientific contributions, the results of this study also have several 

implications for future practice. 

 

Firstly, the research results show that entrepreneurial self-efficacy is the most important 

predictor of an academic’s entrepreneurial intentions. Although entrepreneurship education 

could contribute to an individual’s higher entrepreneurial self-efficacy, until now, 

entrepreneurship courses and seminars for academics at technical faculties or departments 

were very rare. This indicates that academic institutions did not sufficiently consider this 

very important aspect of technology transfer from academia to new firms. Therefore, based 

on the research results, I propose to those academic institutions that aim to be 

entrepreneurial academic institutions that entrepreneurship courses and seminars become 

compulsory for all doctoral students and also for all academics at technical faculties or 

departments. 

 

Secondly, the study shows that personal networks significantly predict the academic’s 

intention to become an entrepreneur and the academic’s entrepreneurial engagement. The 

study also shows that perceived role models increase entrepreneurial intention. Hence, 

academic institutions should organize different events (presentations of success stories, 

entrepreneurial workshops, etc.), on a regular basis, where academics without their own 

company, academic-entrepreneurs, and also individuals from industry are present. At such 

events, people could talk to one another, exchange their experiences, and expand their 

networks. 

 

Thirdly, empirical results show that the number of years spent at the academic institution is 

negatively related to the academic’s intention to become an entrepreneur; however, the 

number of years spent at the academic institution is not significantly related to the 

academic’s entrepreneurial engagement. Since most academics have their socioeconomic 

status guaranteed by a tenured professorship, they may therefore jeopardize their academic 



 

180 

careers by engaging in entrepreneurial activities without taking sufficient precautions. To 

overcome this problem, entrepreneurial academic institutions should allow a leave of 

absence for more than one year for academics who are starting their own company based 

on academic research; in this way, the institutions would contribute to technology transfer 

from academia to new firms. This policy measure could also somehow contribute to 

minimizing the negative effect of a desire for safe and permanent employment on an 

academic’s entrepreneurial intention. 

 

Fourthly, this study shows that the extent of an academic’s perceived support from the 

academic institution is not significantly positively related to the academic’s intention to 

become an entrepreneur; neither is it significantly positively related to the academic’s 

entrepreneurial engagement. The result for the Dutch sub-sample of academics without 

their own company even indicated that the extent of perceived support from the academic 

institution is negatively related to the academic’s intention to become an entrepreneur. 

Although these findings are quite surprising, few other scholars provided similar results—

e.g. O’Grady (2002:210) found that the less support medical researchers perceive from the 

institutional environment, the more likely they are to engage in commercialization 

behaviors; Powers’s (2000:99) findings suggest that institutions with affiliated business 

incubators may be slightly associated with lower numbers of start-up companies formed. 

One could argue that the negative relationship between the perceived support from the 

academic institution and the academic’s intention to become an entrepreneur derives from 

a person’s fear that too excessive support means that the institution expects a certain share 

of the new company in return. This fear could then turn the academic away from 

establishing a company. Although, based on these results, I cannot argue and statistically 

confirm that perceived support from the academic institution is not important, these results 

indicate that academic institutions should not be too aggressive with their support and that 

they should constantly evaluate how their support is accepted by academics. 

 

Fifthly, although I hypothesized the positive relation of the extent of cooperation with the 

industry to the academic’s intention to become an entrepreneur and to the academic’s 

entrepreneurial engagement, the study revealed that there is no direct significant influence 

of cooperation with the industry on entrepreneurial intention and entrepreneurial 

engagement. However, cooperation with the industry is related to the academic’s intention 

to become an entrepreneur and the academic’s entrepreneurial engagement through the 
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type of research and patents. Even more, it was found that the type of research and patents 

are two very important predictors of entrepreneurial intention and entrepreneurial 

engagement. Therefore, academic institutions should actively promote cooperation 

between academics and industry, and the institutions should place greater importance on an 

individual’s number of granted patents in the habilitation process. 

 

Sixthly, there is a never-ending debate among academics and policymakers about the 

influence of publishing recognizable scientific papers on technology transfer from 

academia to industry and, especially, to new firms. This study shows that there is no 

significant influence of publishing recognizable scientific papers on academic-

entrepreneurial intention, whereas it was found that the extent of publishing recognizable 

scientific papers has a significant negative influence on an academic’s entrepreneurial 

engagement. Based on these findings, I argue that publishing recognizable scientific papers 

impedes the process of technology transfer from academia to new firms when the firm is 

already established (on academic’s entrepreneurial engagement), but does not have a 

significant influence on the academic’s entrepreneurial intention. Therefore, the academic 

institutions should not reduce the importance of publishing scientific papers for the 

academic’s advancement, but should, at the same time, reward activities such as 

commercializing research and creating new spin-offs (for example, by reducing the relative 

importance of teaching activities) in their promotion and tenure decisions. 

 

9.4. Implications for future technology transfer to Zasavje region  

A study on the Zasavje region of Slovenia entitled “The analysis of the situation in the area 

of entrepreneurship in the Zasavje region” (Prodan 2006) was conducted prior to this 

doctoral dissertation. The aim of the research was to assess the current situation in the field 

of entrepreneurship in this region and to define possible proposals for the development of 

technological entrepreneurship and the introduction of innovations, both of which are vital 

for the future development of the region. In order to formulate the proposals for technology 

transfer into the Zasavje region on the basis of the research conducted within the 

framework of the doctoral dissertation, I first have to briefly sum up the main results of the 

current entrepreneurship situation in the Zasavje region (Prodan 2006). 
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The study (Prodan 2006) showed that the region’s population is aging. The educated 

segment of the population, crucial for the development of the region, is emigrating from it. 

Only 9% of the population has a three-year college degree or higher. A high 

unemployment rate and low wages (14% lower than the Slovenian average wage) are also 

a characteristic of the region. The main employment sector is the industrial sector—as 

many as 80% of all employed workers in the region work in this sector, a figure 

significantly above the Slovenian average. On the other hand, the number of small and 

medium enterprises is below the national average, as is the added value per employee 

(average of EUR 20,941 in Zasavje region in 2003 compared to the Slovenian average of 

EUR 23,442), which additionally hinders growth of the region.  

 

The crisis in the Zasavje region can only be resolved by employee education, thought-out 

investments, and new technology, which, in the long run, will accelerate enterprise growth 

and encourage innovation and entrepreneurship. With only 30 enterprises per 1,000 

inhabitants (compared to the Slovenian average of 48 enterprises per 1,000 inhabitants), 

entrepreneurship in the Zasavje region is significantly underdeveloped. The same study 

(Prodan 2006) revealed that the entrepreneurs from the Zasavje region, on average, do not 

tend toward the development and growth of the enterprise. Despite the many positive traits 

of the entrepreneurs from Zasavje, such as their ability to think strategically (mean value of 

4.08 on the 5-point Likert scale), their ability to organize the business well (mean value of 

4.20), their good sense of business and leadership (mean value of 4.15), their clear future 

vision for the enterprise (mean value of 3.94), their ability to select good co-workers (mean 

value of 3.92) and to persuade the customers (mean value of 3.89), as well as their ability 

to realize business opportunities (mean value of 3.92), they nevertheless lack the desire for 

enterprise growth (mean value of 3.24).  

 

Another problem the entrepreneurs from Zasavje are facing is the fact that they rarely seek 

professional advice from outside the company. They most often turn to their business 

partners for advice (mean value of 2.81 on the Likert scale), but almost never to the 

academic institutions, such as the research institutes, universities, and other higher 

education institutions. From the regional development point of view, it is of especially 

serious concern that not even technological entrepreneurs approach these institutions for 

advice.  
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At this point, it would be reasonable to combine the results of the study “The analysis of 

the situation in the area of entrepreneurship in the Zasavje region” (Prodan 2006) and the 

results of this doctoral dissertation. Taking into consideration that entrepreneurs from the 

Zasavje region practically do not seek advice from the academic institutions, this 

represents a big limitation in establishing technology transfer from academic institutions to 

the region. Because firms from Zasavje do not cooperate with academic institutions, fewer 

academics tend to open their enterprises in the region. The doctoral dissertation has shown 

that cooperation with the industry has a strong and statistically significant influence on an 

academic’s type of research and number of patents, whereas these two variables have a 

strong and statistically significant influence on an academic’s intention to become an 

entrepreneur. I can also argue that few personal contacts between the academics and the 

enterprises in Zasavje (due to the fact that entrepreneurs from Zasavje do not seek advice 

from the academic institutions) influence the academics’ decision not to open a company 

in the region. As was shown in the doctoral dissertation, personal networks have a 

statistically significant influence on an academic’s intention to become an entrepreneur and 

on entrepreneurial self-efficacy. On the other hand, entrepreneurial self-efficacy also has a 

strong and statistically significant influence on an academic’s entrepreneurial intentions. 

 

9.5. Limitations and future research opportunities 

As with any research, several limitations to research findings exist. First three limitations 

are related to the empirical samples, the fourth limitation is related to the research method, 

and the last two limitations are related to measures used in this research. 

 

Firstly, both models tested in this study are not comprehensive (they include a limited 

number of elements in order to make the empirical examination feasible), as they ignore 

the macro-level factors that influence the process of creating a new company to exploit an 

academic invention. Given the dissertation research budget limitations, it was not possible 

to study both micro- and macro-level factors in a large-sample empirical study.3 Future 

research, with a larger research budget, should therefore extend the study to other 

academic institutions and other countries. Although this study was conducted in three 

                                                 
3 For a more detailed explanation of why it was not possible to study both micro- and macro-level factors in 
this doctoral dissertation, see page 3. 
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different European countries (Slovenia, The Netherlands, and the United Kingdom), it 

would be interesting to compare the findings of this research to findings based on samples 

from the United States, which is the heart of academic entrepreneurship, and to findings 

based on samples from China, the largest developing country in the world. These 

comparisons would extend the generalization of my findings even further. 

 

Secondly, because this study focused on technology transfer from academia to new firms, 

the research sample included only academics who are employed at technical faculties or 

departments and academic-entrepreneurs who are or were employed at technical faculties 

or departments. Future research in academic entrepreneurship should consider the extent to 

which the findings of this study are also universal and applicable to academics and 

academic-entrepreneurs from other research areas (e.g. life sciences, social and behavioral 

sciences).  

 

Thirdly, another limitation of this study a small sample size of academic-entrepreneurs and, 

thus, the inability to conduct a multisample analysis for the model with the dependent 

variable academic’s entrepreneurial engagement. While this study provides theoretical and 

practical insights into the academic’s entrepreneurial engagement, future research needs to 

extend the study to large samples from each academic institution and thus enable a 

researcher to conduct a multisample analysis for a model with the dependent variable 

academic’s entrepreneurial engagement. This would then allow ascertaining which 

particular determinants of the academic’s entrepreneurial engagement are not equivalent 

among the different samples (in my case, the Slovenian, Dutch, and British sub-samples). 

 

Fourthly, although the causal directions hypothesized in this doctoral dissertation were 

suggested by the theory, the cross-sectional nature of this study cannot prove the causation 

but can only support a set of hypothesized paths (2005:94). Therefore, I cannot eliminate 

the possibility of reverse causality. As noted4 by Kline (2005:94), to eliminate the 

                                                 
4 As noted by Kline (2005:94), all of the following conditions must be met to reasonably infer that X is a 
cause of Y: 

1. There is a time precedence—that is, X precedes Y in time. 
2. The direction of the causal relation is correctly specified—that is, X causes Y, instead of the reverse, 

or X and Y cause each other (reciprocal causation). 
3. The relation between X and Y does not disappear when external variables, such as the common 

causes of both, are held constant. 
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possibility of reverse causality, longitudinal research is needed to determine the direction 

of causality of the relationships and to detect possible reciprocal causation. A longitudinal 

study could also reveal how many of those academics who have entrepreneurial intentions 

do indeed become entrepreneurs. 

 

Fifthly, this study used the single-item measures for some of the independent variables (10 

different motivational factors, number of years spent at the academic institution, and 

perceived role models). Although it is important to limit the number of items that the 

respondents are asked to complete, I suggest that the future studies employ the multiple-

item measures for these constructs and thus reduce the measurement error. 

 

Finally, this study used a unidimensional conceptualization of entrepreneurial self-

efficacy, whereas the latest research (Drnovsek, et al. In review process) shows that a 

multidimensional conceptualization of entrepreneurial self-efficacy would be more 

appropriate. Therefore, I suggest that future studies employ a multidimensional 

conceptualization of entrepreneurial self-efficacy. 

 

In conclusion, despite these limitations, the selected methodology was appropriate for 

achieving the goals of this doctoral dissertation and for making important theoretical and 

practical contributions for technology transfer from academia to new firms. 
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Appendix 2: Interview protocol for pre-testing the questionnaire  

1. Introduction: 
• Thank you for participating in pre-testing of the questionnaire for my PhD research. 
• In my PhD research I would like to determine which factors from the entrepreneur–

researcher's point of view (individual point of view, not institutional point of view) 
influence the establishment of a new firm based on academic research (both the 
factors which stimulate and impede this process). 

• The purpose of this interview is to check the appropriateness of the questionnaire, 
to improve the questionnaire and to see if anything important is missing in the 
questionnaire. 

• Can we continue? 
 
2. Now, I am going to hand you a questionnaire for my research in an envelope and I 
would like you to fill it out the same way you would if came to you by post, except I would 
like for you to tell me everything you are thinking and feeling, from the moment you first 
see the envelope until you finish filling out the questionnaire. That includes your telling me 
anything you like or do not like about the envelope, the cover letter, the token of 
appreciation, the questionnaire, if there is anything that you do not understand, if you are 
not sure if you can answer to particular question… I will stay here in the room and will be 
taking some notes while you fill out the form.  
 
(Hand envelop to the respondent, address side up. Wait until the respondent finishes.) 
 
3. Thank you. 
 
4. Now, I would like you to answer some additional questions: 

• Do you have any reactions to this envelope, and its content, either positive or 
negative? 

• Was there anything in the letter that you liked or did not like? 
• Was there anything in the questionnaire you liked or did not like? 
• In your opinion, is the questionnaire too long? 
• What are in your personal opinion the key barriers and the key facilitators in 

technology transfer from academia to new firms (e.g. barriers: little or no 
cooperation of researcher with the industry…; facilitators: institutional support…). 

• Do you have anything else you would like to tell me that you haven’t had a chance 
to mention? 

 
5. This concludes our interview. Thank you again for helping me. 
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Appendix 3: Cover letter  
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Appendix 4: First e-mail 

Subject: Thank you - Reminder to fill in the questionnaire 
 
Dear [Title Name Surname] 

 
Last week you received a questionnaire about academic entrepreneurial intentions and 
academic entrepreneurship (entrepreneurship by the academia). 
 
If you have already completed and returned the questionnaire to my address, please accept 
my sincere gratitude. If not, could you please do so as soon as possible? I am especially 
grateful for your help because it is only by asking people like you to share your 
experiences that I can understand which are the key facilitators as well as the key barriers 
in academic entrepreneurial behavior.  
 
If you did not receive a questionnaire, or if it was misplaced, please e-mail me, and I will 
send you a copy. If you would prefer to fill the questionnaire using internet, please 
remember your identification number [ID number] and click on the following link: 
http://www.academic-entrepreneurship.com/index.php?sid=1  
 
Thank you, 
 
Igor Prodan 
PhD Student 
 
******************************* 
E-mail: igor.prodan@guest.arnes.si 
Phone: +386 41 779 140 
 

[Address] 
******************************* 
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Appendix 5: A screenshot of the internet version of the questionnaire 
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Appendix 6: Second e-mail 

Subject: Reminder  
 

Dear [Title Name Surname] 
About one month ago you received a questionnaire on yellow paper about academic 
entrepreneurial intentions and academic entrepreneurship (entrepreneurship by the 
academia). A questionnaire is a part of research for my PhD thesis. To best of my 
knowledge, it’s not yet been returned. 
 
I am following up because of the importance of your participation to the survey results. 
The more answers I get, the more certain I can be to get accurate results. It is only by 
hearing from nearly everyone who was sent a survey that I can be sure that the results are 
truly representative. 
 
I would like to add one more comment to assure you about our survey procedures. An 
identification number is printed on the questionnaire so that I can check your name off of 
our list when your completed survey is received. The list of names is later destroyed so that 
individual names can not be connected to the results in any way. Your confidentiality is of 
my primary concern.  
 

I hope that you will fill out and return the questionnaire soon, but if for any reason you 
prefer not to answer it, please let me know by returning a blank questionnaire in to 
questionnaire enclosed stamped envelope.  
 
Just in case if a questionnaire was misplaced, please find attached a PDF version of the 
questionnaire. If you would prefer to fill the questionnaire using internet, please remember 
your identification code [ID number] and click on the following link: 
http://www.academic-entrepreneurship.com/index.php?sid=1  
 
If you have any questions, please fill free to contact me via e-mail: 
igor.prodan@guest.arnes.si or phone: +386 41 779 140. 
 
Sincerely, 
Igor Prodan 
PhD Student 
******************************** 
E-mail: igor.prodan@guest.arnes.si  
Phone: +386 41 779 140 
[Address] 
********************************
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Appendix 7: Measures 

Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Likert type 
(5 point) 

How interested are you in setting up your 
own business? 

1 (not 
interested at 
all) 

5 (very 
interested) 

Chen, et al. 
(1998:306) 

AIBE01 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Likert type 
(5 point) 

How determined are you to have your 
own company? 

1 (not 
determined 
at all) 

5 (very 
determined) 

Adapted from 
Chen, et al. 
(1998:306) 

AIBE02 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Likert type 
(5 point) 

If you identified possibilities for a 
commercial application for one or more of 
your inventions, you would seriously 
consider becoming an entrepreneur to 
commercialize the opportunity. 

1 (strongly 
disagree) 

5 (strongly 
agree) 

Adapted from 
Kassicieh, et al. 
(1997) 

AIBE03 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Numeric 
scale 

What is the probability (on a scale 0 to 
100 percent) that you will start your own 
business in next 5 years? 

0 100 Krueger, et al. 
(2000:421) 

AIBE04 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Numeric 
scale 

What is the probability (on a scale 0 to 
100 percent) that you will start your own 
business in next 2 years? 

0 100 Adapted from 
Krueger, et al. 
(2000:421) 

AIBE05 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Academic’s intention to 
become an entrepreneur 
(AIBE) 

Numeric 
scale 

Respondents were asked to indicate which 
of the 14 following separate activities that 
might be involved in trying to start a 
business they undertook during the past 
year: a) Gathering information on 
competitors; b) Gathering information on 
products or services that could serve as a 
substitute for mine; c) Gathering 
information on the industry and 
customers; d) Gathering information on 
firms that could be my suppliers; e) 
Gathering information on the cost of raw 
materials and salaries; f) Gathering 
information on costs of rents, leases and 
equipment; g) Establishing a price for my 
product or service; h) Making 
sales/revenues projections; i) Refining or 
improving the business idea; j) Seeking 
financing; k) Gathering information on 
legal requirements (permits, licenses…); 
l) Developing goals and objectives 
(business plan, organization structure, 
strategic plan); m) Choosing a business 
name and/or legal status; n) Finding a 
location for a company. 

0 14 Adapted from 
Gatewood, et al. 
(1995:389-390) 

AIBE06 

Academic’s 
entrepreneurial 
engagement (AEE) 

Numeric 
scale 

How many hours per week do you work 
for your company? 

0 / New AEE01a 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Academic’s 
entrepreneurial 
engagement (AEE) 

Numeric 
scale 

How many hours per week do you spend 
consulting to your company (besides 
regular work for your company)? 

0 / New AEE01b 

Academic’s 
entrepreneurial 
engagement (AEE) 

Numeric 
scale 

How many hours per week do you work 
for an academic institution? 

0 / New AEE01c 

Academic’s 
entrepreneurial 
engagement (AEE) 

Numeric 
scale 

What is the percentage of your 
employment at your company (in 
complement to employment at the 
academic institution)? 

0 100 New AEE02 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to control costs. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE01 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to define organizational roles. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE02 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to define responsibilities. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE03 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to develop financial system and 
internal controls. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE04 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to develop information system 
for strategic planning. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE05 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to establish and achieve goals 
and objectives. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE06 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to manage time by setting 
priorities. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE07 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to perform financial analysis. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE08 

Entrepreneurial self-
efficacy – Management 
(ESE-MAN) 

Likert type 
(5 point) 

I am able to reduce risk and uncertainty. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE09 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to develop new ideas. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE10 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to develop new products. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE11 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to develop new services. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE12 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to find new markets. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE13 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to use new management 
approaches. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE14 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to use new marketing methods. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE15 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Entrepreneurial self-
efficacy – Innovation 
(ESE-INO) 

Likert type 
(5 point) 

I am able to use new methods of 
production. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE16 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to conduct market analysis. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE17 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to establish position in product 
market. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE18 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to expand business. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE19 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to set and attain profit goals. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE20 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to set and attain market share 
goals. 

1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE21 

Entrepreneurial self-
efficacy – Marketing 
(ESE-MAR) 

Likert type 
(5 point) 

I am able to set and attain sales goals. 1 
(Completely 
unsure) 

5 
(Completely 
sure) 

Adapted from 
Chen, et al. 
(1998) 

ESE22 

Type of research (TR) Numeric 
scale 

How many hours per week are you on 
average involved in basic research? 

0 / - TR01a 

Type of research (TR) Numeric 
scale 

How many hours per week are you on 
average involved in applied research? 

0 / - TR01b 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Type of research (TR) Numeric 
scale 

What was the percentage of research 
funds for your basic research in 
complement to your total research funds, 
in the last year (include also funds for 
your salary)?  
Note: item was recoded so that 100% 
represent applied research, and 0% basic 
research 

0 100 - TR02 

Patents (P) Numeric 
scale 

Number of patents you applied for in the 
last three years? 

0 / Adapted from 
Coombs, et al. 
(2006:414) 

P01 

Patents (P) Numeric 
scale 

Number of patents granted to you in the 
last three years? 

0 / Adapted from 
Coombs, et al. 
(2006:414) 

P02 

(single variable) Likert type 
(5 point) 

I am dissatisfied with the academic 
environment. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF01 

(single variable) Likert type 
(5 point) 

I have a desire for independence. 1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF02 

(single variable) Likert type 
(5 point) 

I have a desire for safe and permanent 
employment. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF03 

(single variable) Likert type 
(5 point) 

I have a desire for taking on and meeting 
broader responsibilities. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF04 

(single variable) Likert type 
(5 point) 

I have a desire for wealth. 1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF05 

(single variable) Likert type 
(5 point) 

I have a desire to bring technology into 
practice. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF06 

(single variable) Likert type 
(5 point) 

I have a desire to disseminate my findings 
through the scientific literature. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF07 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

(single variable) Likert type 
(5 point) 

I have a desire to do something others 
could not. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF08 

(single variable) Likert type 
(5 point) 

I have a desire to pursue technological 
perfection. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF09 

(single variable) Likert type 
(5 point) 

I have a desire to secure additional 
research funding. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

 MF10 

Personal networks (PN) Numeric 
scale 

How many hours per week do you spend 
maintaining contacts (face to face, via e-
mail, telephone…) with persons with 
whom you do discuss business matters 
(e.g. commercialization, marketing, 
finance…)? 

0 / Adapted from 
Greve 
(1995:20) 

PN01 

Personal networks (PN) Numeric 
scale 

How many hours per week do you spend 
developing new contacts (face to face, via 
e-mail, telephone…) with persons with 
whom you do discuss business matters 
(e.g. commercialization, marketing, 
finance…)? 

0 / Adapted from 
Greve 
(1995:20) 

PN02 

Personal networks (PN) Numeric 
scale 

With how many people did you discuss 
business matters (e.g. commercialization, 
marketing, finance…) in the last week? 

0 / Adapted from 
Renzulli, et al. 
(2000:535) 

PN03 

(single variable) Numeric 
scale 

Indicate your total years of employment at 
the academic institution(s) (public 
university or public research institution). 

0 / - NYSAI 

Cooperation with the 
industry (CWI) 

Numeric 
scale 

How many hours per week are you on 
average involved in projects which are 
ordered by the industry? 

0 / - CWI01 
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Construct - Dimension 
(Code) 

Scale Type Question Anchors Source Item 
Code 

Cooperation with the 
industry (CWI) 

Numeric 
scale 

What is the average percentage of 
research funds from industry for your 
research projects (do not include 
government funds)? 

0 / - CWI02 

Scientific publications 
(SP) 

Numeric 
scale 

How many scientific papers in peer-
review journals have you published in the 
last three years? 

0 / - SP01 

Scientific publications 
(SP) 

Numeric 
scale 

How many citations to your scholarly 
publications did you receive in the last 
three years? 

0 / - SP02 

(single variable) Numeric 
scale 

How many academic entrepreneurs do 
you know personally (in a way that you 
have met and spoken with them)? 

0 / - PRM 

Perceived support from 
the academic institution 
(PSAI) 

Likert type 
(5 point) 

My current or last academic institution 
provides facilities and access to research 
equipment to the academic spin-offs. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

Based on 
insights from 
Steffensen, et 
al. (2000) 

PSAI01 

Perceived support from 
the academic institution 
(PSAI) 

Likert type 
(5 point) 

There are good sources of assistance 
within the academic institution if 
academics are interested in establishing an 
academic spin-off. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

Adapted from 
Kassicieh, et al. 
(1997) 

PSAI02 

Perceived support from 
the academic institution 
(PSAI) 

Likert type 
(5 point) 

My current or last academic institution is 
supportive of academics who wish to 
commercialize their inventions. 

1 (Strongly 
disagree) 

5 ( Strongly 
agree) 

Adapted from 
Kassicieh, et al. 
(1997) 

PSAI03 
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Appendix 8: Measurement items’ descriptive statistics, missing data statistics, and normality statistics for the Total 

sub-sample of academics without their own company (Model 1) 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

AIBE01 843 833 1.19 1 5 2.84 1.21 -0.10 -1.04 
AIBE02 843 830 1.54 1 5 2.46 1.04 0.19 -0.57 
AIBE03 843 831 1.42 1 5 3.35 1.05 -0.68 -0.17 
AIBE04 843 834 1.07 0 100 22.48 24.62 1.28 0.88 
AIBE05 843 836 0.83 0 100 8.98 17.46 2.99 9.65 
AIBE05t 
(square root 
transformation of 
AIBE05) 

843 / / 0 10 1.87 2.34 1.34 1.33 

AIBE06 843 843 0.00 0 14 1.62 2.90 2.07 4.27 
ESE01 843 836 0.83 1 5 3.41 1.07 -0.58 -0.26 
ESE02 843 835 0.95 1 5 3.58 1.00 -0.74 0.27 
ESE03 843 825 2.14 1 5 3.84 0.90 -0.89 0.92 
ESE04 843 829 1.66 1 5 2.54 1.01 0.24 -0.51 
ESE05 843 831 1.42 1 5 2.68 1.11 0.14 -0.69 
ESE06 843 835 0.95 1 5 4.20 0.75 -1.04 2.04 
ESE07 843 829 1.66 1 5 3.93 0.87 -0.77 0.57 
ESE08 843 834 1.07 1 5 2.77 1.04 0.06 -0.66 
ESE09 843 833 1.19 1 5 3.18 0.87 -0.37 -0.05 
ESE10 843 838 0.59 1 5 4.26 0.76 -1.03 1.48 
ESE11 843 834 1.07 1 5 3.63 1.05 -0.59 -0.07 
ESE12 843 831 1.42 1 5 3.42 1.01 -0.45 -0.09 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

ESE13 843 824 2.25 1 5 2.84 1.02 -0.09 -0.44 
ESE14 843 833 1.19 1 5 3.12 1.06 -0.19 -0.49 
ESE15 843 832 1.30 1 5 2.71 1.03 0.10 -0.45 
ESE16 843 832 1.30 1 5 3.29 1.11 -0.42 -0.50 
ESE17 843 834 1.07 1 5 2.63 1.09 0.09 -0.84 
ESE18 843 835 0.95 1 5 2.72 0.99 0.04 -0.38 
ESE19 843 835 0.95 1 5 2.71 1.01 0.06 -0.38 
ESE20 843 831 1.42 1 5 2.84 0.94 -0.16 -0.34 
ESE21 843 829 1.66 1 5 2.56 0.92 0.00 -0.37 
ESE22 843 830 1.54 1 5 2.59 0.96 0.06 -0.39 
TR01a 843 835 0.95 0 100 18.43 15.46 0.82 0.30 
TR01b 843 835 0.95 0 100 13.49 13.27 1.19 1.95 
TR01  
= b / (a+b) * 100 843 / / 0 100 44.57 34.38 0.17 -1.25 

TR02 843 816 3.20 0 100 48.79 40.02 0.00 -1.62 
P01 843 836 0.83 0 25 0.39 1.41 9.10 127.53 
P01t  
(square root 
transformation of 
P01) 

843 / / 0 5 0.23 0.58 2.88 10.42 

P02 843 835 0.95 0 20 0.25 1.06 10.59 162.25 
P02t  
(square root 
transformation of 
P02) 

843 / / 0 4.47 0.16 0.47 3.51 15.88 

MF01 843 832 1.30 1 5 2.32 1.09 0.67 -0.24 
MF02 843 827 1.90 1 5 3.64 0.96 -0.63 0.10 



 

- Appendix 8: Page 3 - 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

MF03 843 831 1.42 1 5 3.91 0.81 -0.69 0.75 
MF04 843 831 1.42 1 5 3.71 0.82 -0.56 0.62 
MF05 843 832 1.30 1 5 3.20 1.03 -0.25 -0.50 
MF06 843 835 0.95 1 5 4.04 0.85 -0.96 1.19 
MF07 843 835 0.95 1 5 3.98 0.87 -0.76 0.48 
MF08 843 832 1.30 1 5 4.09 0.79 -0.75 0.75 
MF09 843 828 1.78 1 5 3.60 0.93 -0.34 -0.25 
MF10 843 833 1.19 1 5 3.74 0.90 -0.46 -0.11 
PN01 843 831 1.42 0 25 1.36 2.33 3.44 18.78 
PN01t  
(square root 
transformation of 
PN01) 

843 / / 0 5 0.77 0.87 1.00 0.68 

PN02 843 830 1.54 0 10 0.62 1.19 3.28 14.57 
PN02t  
(square root 
transformation of 
PN02) 

843 / / 0 3.16 0.46 0.64 1.23 0.89 

PN03 843 826 2.02 0 50 1.54 3.32 6.71 71.75 
PN03t  
(square root 
transformation of 
PN03) 

843 / / 0 7.07 0.77 0.97 1.42 3.34 

NYSAI 843 843 0.00 0.1 43 9.73 9.89 1.41 1.15 
CWI01 843 835 0.95 0 65 8.29 12.81 1.76 2.15 
CWI02 843 818 2.97 0 100 20.71 29.89 1.50 1.12 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

SP01 843 832 1.30 0 150 5.18 8.61 7.55 102.85 
SP01t  
(square root 
transformation of 
SP01) 

843 / / 0 12.25 1.80 1.39 1.25 4.64 

SP02 843 808 4.15 0 570 21.06 54.83 4.70 28.03 
SP02t  
(square root 
transformation of 
SP02) 

843 / / 0 23.87 2.64 3.76 2.13 5.19 

PRM 843 838 0.59 0 100 2.87 5.48 9.10 131.69 
PRMt 
(square root 
transformation of 
PRM) 

843 / / 0 10 1.29 1.10 1.42 6.33 

PSAI01 843 822 2.49 1 5 3.31 0.95 -0.48 -0.05 
PSAI02 843 816 3.20 1 5 3.03 0.96 -0.23 -0.28 
PSAI03 843 826 2.02 1 5 3.13 0.97 -0.20 -0.31 
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Appendix 9: Measurement items’ descriptive statistics, missing data statistics, and normality statistics for the 

Slovenian sub-sample of academics without their own company (Model 1) 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

AIBE01 354 347 1.98 1 5 3.01 1.06 -0.28 -0.55 
AIBE02 354 343 3.11 1 5 2.64 0.95 -0.03 -0.30 
AIBE03 354 344 2.82 1 5 3.53 0.96 -0.91 0.66 
AIBE04 354 348 1.69 0 100 25.03 25.07 1.05 0.22 
AIBE05 354 349 1.41 0 100 10.48 18.43 2.67 7.47 
AIBE05t 
(square root 
transformation of 
AIBE05) 

354 / / 0 10 2.14 2.44 1.12 0.69 

AIBE06 354 354 0.00 0 14 1.82 2.79 1.70 2.79 
ESE01 354 350 1.13 1 5 3.70 0.97 -0.64 0.21 
ESE02 354 349 1.41 1 5 3.77 0.92 -0.78 0.70 
ESE03 354 344 2.82 1 5 3.97 0.86 -0.78 0.84 
ESE04 354 344 2.82 1 5 2.68 0.97 0.03 -0.47 
ESE05 354 344 2.82 1 5 2.77 1.12 0.09 -0.69 
ESE06 354 348 1.69 1 5 4.21 0.74 -1.02 2.14 
ESE07 354 343 3.11 1 5 3.91 0.83 -0.62 0.47 
ESE08 354 351 0.85 1 5 2.78 0.98 0.09 -0.55 
ESE09 354 348 1.69 1 5 3.20 0.83 -0.20 -0.02 
ESE10 354 353 0.28 2 5 4.21 0.77 -0.67 -0.07 
ESE11 354 346 2.26 1 5 3.81 1.01 -0.74 0.25 
ESE12 354 349 1.41 1 5 3.68 0.92 -0.58 0.40 
ESE13 354 344 2.82 1 5 3.09 0.95 -0.19 0.10 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

ESE14 354 350 1.13 1 5 3.47 0.95 -0.52 0.27 
ESE15 354 345 2.54 1 5 2.94 0.94 0.07 -0.01 
ESE16 354 347 1.98 1 5 3.69 0.97 -0.65 0.19 
ESE17 354 348 1.69 1 5 2.81 1.08 -0.05 -0.67 
ESE18 354 349 1.41 1 5 3.05 0.87 0.03 0.45 
ESE19 354 348 1.69 1 5 3.04 0.92 -0.02 0.12 
ESE20 354 345 2.54 1 5 2.92 0.88 -0.17 0.07 
ESE21 354 345 2.54 1 5 2.75 0.86 -0.10 0.06 
ESE22 354 345 2.54 1 5 2.79 0.86 -0.07 0.10 
TR01a 354 349 1.41 0 100 14.63 13.07 1.54 4.69 
TR01b 354 349 1.41 0 60 11.79 10.37 1.23 1.57 
TR01  
= b / (a+b) * 100 354 / / 0 100 48.07 31.96 0.08 -1.11 

TR02 354 336 5.08 0 100 52.53 37.88 -0.17 -1.55 
P01 354 348 1.69 0 6 0.25 0.76 4.32 22.97 
P01t  
(square root 
transformation of 
P01) 

354 / / 0 2.45 0.18 0.46 2.60 6.06 

P02 354 350 1.13 0 5 0.16 0.58 5.24 33.78 
P02t  
(square root 
transformation of 
P02) 

354 / / 0 2.24 0.12 0.38 3.14 9.63 

MF01 354 348 1.69 1 5 2.57 1.05 0.53 -0.20 
MF02 354 348 1.69 1 5 3.51 1.00 -0.57 -0.08 
MF03 354 349 1.41 1 5 3.98 0.77 -0.77 1.26 
MF04 354 348 1.69 1 5 3.67 0.88 -0.54 0.41 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

MF05 354 349 1.41 1 5 3.04 1.05 -0.15 -0.50 
MF06 354 349 1.41 1 5 4.31 0.70 -1.26 3.59 
MF07 354 350 1.13 1 5 3.95 0.91 -0.89 0.82 
MF08 354 347 1.98 1 5 4.13 0.78 -0.86 1.32 
MF09 354 344 2.82 1 5 3.80 0.87 -0.31 -0.34 
MF10 354 349 1.41 1 5 3.96 0.79 -0.55 0.24 
PN01 354 347 1.98 0 25 1.94 2.81 3.25 16.19 
PN01t  
(square root 
transformation of 
PN01) 

354 / / 0 5 1.05 0.91 0.76 0.71 

PN02 354 346 2.26 0 10 0.82 1.36 2.73 9.70 
PN02t  
(square root 
transformation of 
PN02) 

354 / / 0 3.16 0.60 0.69 0.92 0.15 

PN03 354 343 3.11 0 50 2.25 4.34 6.07 52.05 
PN03t  
(square root 
transformation of 
PN03) 

354 / / 0 7.07 1.08 1.05 1.35 4.07 

NYSAI 354 354 0.00 0.5 42 13.11 10.95 0.94 -0.21 
CWI01 354 350 1.13 0 50 7.63 10.26 1.92 3.50 
CWI02 354 338 4.52 0 100 17.59 25.36 1.69 2.06 
SP01 354 348 1.69 0 47 4.79 5.83 2.97 12.50 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

SP01t  
(square root 
transformation of 
SP01) 

354 / / 0 6.86 1.84 1.19 0.69 1.28 

SP02 354 346 2.26 0 402 17.45 46.99 4.47 23.66 
SP02t  
(square root 
transformation of 
SP02) 

354 / / 0 20.05 2.38 3.44 2.27 5.72 

PRM 354 352 0.56 0 100 2.62 6.31 11.17 162.78 
PRMt 
(square root 
transformation of 
PRM) 

354 / / 0 10 1.19 1.10 2.03 11.75 

PSAI01 354 340 3.95 1 5 2.86 0.97 -0.14 -0.58 
PSAI02 354 338 4.52 1 5 2.46 0.85 0.01 -0.22 
PSAI03 354 343 3.11 1 5 2.61 0.93 0.17 -0.06 
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Appendix 10: Measurement items’ descriptive statistics, missing data statistics, and normality statistics for the Dutch 

sub-sample of academics without their own company (Model 1) 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

AIBE01 296 294 0.68 1 5 2.67 1.27 0.08 -1.24 
AIBE02 296 295 0.34 1 5 2.21 1.03 0.49 -0.43 
AIBE03 296 295 0.34 1 5 3.13 1.08 -0.49 -0.62 
AIBE04 296 293 1.01 0 100 18.75 22.49 1.61 2.11 
AIBE05 296 295 0.34 0 100 7.57 16.65 3.35 12.23 
AIBE05t 
(square root 
transformation of 
AIBE05) 

296 / / 0 10 1.60 2.24 1.64 2.38 

AIBE06 296 296 0.00 0 14 1.33 2.78 2.37 5.47 
ESE01 296 293 1.01 1 5 3.22 1.08 -0.51 -0.53 
ESE02 296 294 0.68 1 5 3.50 1.01 -0.67 0.05 
ESE03 296 292 1.35 1 5 3.78 0.91 -0.93 0.78 
ESE04 296 295 0.34 1 5 2.40 1.00 0.54 -0.10 
ESE05 296 294 0.68 1 5 2.59 1.10 0.26 -0.64 
ESE06 296 294 0.68 1 5 4.18 0.73 -0.92 1.87 
ESE07 296 293 1.01 1 5 3.92 0.82 -0.81 0.86 
ESE08 296 294 0.68 1 5 2.75 1.06 -0.02 -0.77 
ESE09 296 293 1.01 1 5 3.25 0.86 -0.43 -0.15 
ESE10 296 295 0.34 1 5 4.38 0.71 -1.21 2.12 
ESE11 296 296 0.00 1 5 3.63 1.01 -0.54 -0.14 
ESE12 296 290 2.03 1 5 3.34 1.00 -0.30 -0.31 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

ESE13 296 292 1.35 1 5 2.76 1.03 -0.01 -0.54 
ESE14 296 292 1.35 1 5 2.93 1.02 0.05 -0.43 
ESE15 296 295 0.34 1 5 2.57 1.03 0.17 -0.53 
ESE16 296 293 1.01 1 5 3.08 1.09 -0.40 -0.63 
ESE17 296 293 1.01 1 5 2.51 1.08 0.19 -0.84 
ESE18 296 293 1.01 1 5 2.49 0.98 0.34 -0.34 
ESE19 296 294 0.68 1 5 2.48 0.98 0.22 -0.43 
ESE20 296 294 0.68 1 5 2.84 0.92 -0.17 -0.52 
ESE21 296 295 0.34 1 5 2.47 0.91 0.06 -0.55 
ESE22 296 296 0.00 1 5 2.48 0.98 0.20 -0.52 
TR01a 296 293 1.01 0 60 19.12 14.79 0.44 -0.96 
TR01b 296 295 0.34 0 59 14.68 13.57 0.69 -0.57 
TR01  
= b / (a+b) * 100 296 / / 0 100 44.30 34.32 0.18 -1.25 

TR02 296 288 2.70 0 100 48.06 40.67 0.06 -1.62 
P01 296 295 0.34 0 25 0.59 2.02 7.69 79.42 
P01t  
(square root 
transformation of 
P01) 

296 / / 0 5 0.32 0.70 2.69 9.22 

P02 296 292 1.35 0 20 0.40 1.50 8.94 104.81 
P02t  
(square root 
transformation of 
P02) 

296 / / 0 4.47 0.24 0.59 2.96 11.70 

MF01 296 294 0.68 1 5 2.01 1.02 0.98 0.36 
MF02 296 291 1.69 1 5 3.71 0.91 -0.54 0.05 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

MF03 296 290 2.03 1 5 3.75 0.80 -0.58 0.50 
MF04 296 292 1.35 2 5 3.72 0.73 -0.20 -0.15 
MF05 296 293 1.01 1 5 3.22 0.96 -0.21 -0.48 
MF06 296 294 0.68 1 5 3.91 0.82 -0.72 0.65 
MF07 296 293 1.01 2 5 3.95 0.82 -0.36 -0.48 
MF08 296 292 1.35 1 5 4.02 0.81 -0.74 0.75 
MF09 296 292 1.35 1 5 3.50 0.91 -0.32 -0.30 
MF10 296 292 1.35 1 5 3.43 0.93 -0.23 -0.29 
PN01 296 292 1.35 0 10 0.89 1.74 3.04 10.85 
PN01t  
(square root 
transformation of 
PN01) 

296 / / 0 3.16 0.54 0.77 1.31 1.01 

PN02 296 292 1.35 0 10 0.45 0.99 4.68 33.76 
PN02t  
(square root 
transformation of 
PN02) 

296 / / 0 3.16 0.36 0.57 1.53 2.12 

PN03 296 291 1.69 0 10 0.91 1.75 2.62 8.09 
PN03t  
(square root 
transformation of 
PN03) 

296 / / 0 3.16 0.52 0.80 1.26 0.45 

NYSAI 296 296 0.00 0.25 35 7.65 7.90 1.53 1.44 
CWI01 296 294 0.68 0 50 10.45 15.09 1.27 0.11 
CWI02 296 292 1.35 0 100 24.63 33.71 1.28 0.30 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

SP01 296 291 1.69 0 150 5.72 11.83 7.53 79.76 
SP01t  
(square root 
transformation of 
SP01) 

296 / / 0 12.25 1.80 1.58 1.81 7.35 

SP02 296 271 8.45 0 570 23.31 59.91 5.14 34.67 
SP02t  
(square root 
transformation of 
SP02) 

296 / / 0 23.87 2.81 3.93 2.07 5.23 

PRM 296 296 0.00 0 50 2.86 4.75 5.26 40.00 
PRMt 
(square root 
transformation of 
PRM) 

296 / / 0 7.07 1.30 1.08 1.14 3.34 

PSAI01 296 291 1.69 1 5 3.69 0.76 -0.28 0.11 
PSAI02 296 287 3.04 1 5 3.37 0.83 -0.41 0.36 
PSAI03 296 292 1.35 1 5 3.45 0.83 -0.30 -0.11 
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Appendix 11: Measurement items’ descriptive statistics, missing data statistics, and normality statistics for the 

British sub-sample of academics without their own company (Model 1) 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

AIBE01 193 192 0.52 1 5 2.80 1.34 0.03 -1.25 
AIBE02 193 192 0.52 1 5 2.53 1.15 0.19 -0.72 
AIBE03 193 192 0.52 1 5 3.36 1.10 -0.58 -0.37 
AIBE04 193 193 0.00 0 100 23.51 26.28 1.28 0.88 
AIBE05 193 192 0.52 0 100 8.39 16.70 3.26 12.08 
AIBE05t 
(square root 
transformation of 
AIBE05) 

193 / / 0 10 1.80 2.27 1.39 1.66 

AIBE06 193 193 0.00 0 14 1.68 3.25 2.25 4.88 
ESE01 193 193 0.00 1 5 3.19 1.12 -0.50 -0.62 
ESE02 193 192 0.52 1 5 3.36 1.06 -0.70 -0.11 
ESE03 193 189 2.07 1 5 3.70 0.93 -0.98 1.06 
ESE04 193 190 1.55 1 5 2.52 1.06 0.21 -0.74 
ESE05 193 193 0.00 1 5 2.67 1.09 0.03 -0.69 
ESE06 193 193 0.00 1 5 4.23 0.81 -1.23 2.22 
ESE07 193 193 0.00 1 5 3.98 1.00 -0.92 0.36 
ESE08 193 189 2.07 1 5 2.79 1.14 0.13 -0.72 
ESE09 193 192 0.52 1 5 3.05 0.95 -0.43 -0.15 
ESE10 193 190 1.55 1 5 4.19 0.81 -1.35 3.19 
ESE11 193 192 0.52 1 5 3.31 1.10 -0.40 -0.29 
ESE12 193 192 0.52 1 5 3.06 1.06 -0.31 -0.31 
ESE13 193 188 2.59 1 5 2.52 1.04 0.13 -0.74 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

ESE14 193 191 1.04 1 5 2.79 1.14 0.15 -0.67 
ESE15 193 192 0.52 1 5 2.51 1.12 0.28 -0.72 
ESE16 193 192 0.52 1 5 2.86 1.12 -0.01 -0.72 
ESE17 193 193 0.00 1 5 2.46 1.10 0.21 -0.95 
ESE18 193 193 0.00 1 5 2.49 1.07 0.10 -0.93 
ESE19 193 193 0.00 1 5 2.45 1.05 0.20 -0.61 
ESE20 193 192 0.52 1 5 2.68 1.06 -0.01 -0.69 
ESE21 193 189 2.07 1 5 2.34 0.97 0.21 -0.46 
ESE22 193 189 2.07 1 5 2.38 1.03 0.31 -0.46 
TR01a 193 193 0.00 0 70 24.34 18.32 0.28 -1.06 
TR01b 193 191 1.04 0 100 14.77 16.79 1.27 2.31 
TR01  
= b / (a+b) * 100 193 / / 0 100 38.58 37.92 0.41 -1.36 

TR02 193 192 0.52 0 100 43.02 42.25 0.24 -1.66 
P01 193 193 0.00 0 10 0.34 1.11 5.34 36.03 
P01t  
(square root 
transformation of 
P01) 

193 / / 0 3.16 0.21 0.54 2.73 7.68 

P02 193 193 0.00 0 10 0.17 0.89 8.71 86.59 
P02t  
(square root 
transformation of 
P02) 

193 / / 0 3.16 0.10 0.40 4.73 26.38 

MF01 193 190 1.55 1 5 2.33 1.15 0.68 -0.45 
MF02 193 188 2.59 1 5 3.77 0.96 -0.81 0.51 
MF03 193 192 0.52 1 5 4.04 0.87 -0.86 0.79 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

MF04 193 191 1.04 1 5 3.79 0.82 -0.94 1.64 
MF05 193 190 1.55 1 5 3.45 1.06 -0.53 -0.34 
MF06 193 192 0.52 1 5 3.76 1.00 -0.65 0.01 
MF07 193 192 0.52 1 5 4.07 0.89 -1.00 0.97 
MF08 193 193 0.00 2 5 4.12 0.78 -0.55 -0.23 
MF09 193 192 0.52 1 5 3.37 0.99 -0.28 -0.31 
MF10 193 192 0.52 1 5 3.80 0.89 -0.49 -0.19 
PN01 193 192 0.52 0 10 1.02 1.85 2.72 8.59 
PN01t  
(square root 
transformation of 
PN01) 

193 / / 0 3.16 0.62 0.80 1.14 0.51 

PN02 193 192 0.52 0 5 0.51 1.08 3.02 9.35 
PN02t  
(square root 
transformation of 
PN02) 

193 / / 0 2.24 0.39 0.60 1.49 1.50 

PN03 193 192 0.52 0 21 1.21 2.72 4.49 26.46 
PN03t  
(square root 
transformation of 
PN03) 

193 / / 0 4.58 0.60 0.92 1.58 2.58 

NYSAI 193 193 0.00 0.1 43 6.70 8.71 2.42 5.92 
CWI01 193 191 1.04 0 65 6.20 12.78 2.34 4.96 
CWI02 193 188 2.59 0 100 20.43 30.80 1.42 0.81 
SP01 193 193 0.00 0 40 5.05 6.83 2.32 6.43 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

SP01t  
(square root 
transformation of 
SP01) 

193 / / 0 6.32 1.73 1.44 0.65 0.08 

SP02 193 191 1.04 0 379 24.21 59.75 3.93 16.50 
SP02t  
(square root 
transformation of 
SP02) 

193 / / 0 19.47 2.85 4.02 1.99 4.24 

PRM 193 190 1.55 0 50 3.35 4.86 5.23 44.20 
PRMt 
(square root 
transformation of 
PRM) 

193 / / 0 7.07 1.45 1.11 0.82 2.36 

PSAI01 193 191 1.04 1 5 3.57 0.79 -0.71 1.45 
PSAI02 193 191 1.04 1 5 3.58 0.79 -0.40 0.75 
PSAI03 193 191 1.04 1 5 3.61 0.78 -0.13 0.02 
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Appendix 12: Measurement items’ descriptive statistics, missing data statistics, and normality statistics for the Total 

sample of academic entrepreneurs (Model 2) 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

AEE01a 98 96 2.04 0 65 24.92 20.99 0.53 -1.19 
AEE01b 98 96 2.04 0 20 2.98 4.73 2.07 4.19 
AEE01c 98 97 1.02 0 60 26.40 20.85 -0.05 -1.63 
AEE01 =  (a+b) / 
(a+b+c) * 100 98 / / 0 100 51.62 37.06 0.17 -1.69 

AEE02 98 95 3.06 0 100 42.96 40.16 0.44 -1.54 
ESE01 98 97 1.02 1 5 3.95 0.90 -0.85 0.99 
ESE02 98 97 1.02 1 5 3.93 0.90 -0.99 1.28 
ESE03 98 96 2.04 1 5 4.14 0.75 -1.15 2.97 
ESE04 98 97 1.02 1 5 3.11 1.14 0.12 -0.82 
ESE05 98 96 2.04 1 5 3.13 1.16 0.10 -0.77 
ESE06 98 97 1.02 1 5 4.53 0.66 -1.97 7.09 
ESE07 98 96 2.04 2 5 4.09 0.85 -0.70 -0.11 
ESE08 98 97 1.02 1 5 3.34 1.04 -0.16 -0.48 
ESE09 98 98 0.00 1 5 3.61 0.87 -0.78 1.13 
ESE10 98 98 0.00 3 5 4.74 0.50 -1.85 2.69 
ESE11 98 97 1.02 2 5 4.31 0.83 -0.96 0.08 
ESE12 98 97 1.02 3 5 4.26 0.72 -0.43 -0.98 
ESE13 98 97 1.02 1 5 3.59 1.02 -0.52 -0.23 
ESE14 98 96 2.04 1 5 3.42 1.05 -0.37 -0.27 
ESE15 98 95 3.06 1 5 3.08 1.05 -0.11 -0.50 
ESE16 98 96 2.04 1 5 3.56 1.08 -0.48 -0.22 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

ESE17 98 98 0.00 1 5 3.27 1.21 -0.46 -0.73 
ESE18 98 95 3.06 1 5 3.54 1.02 -0.53 -0.02 
ESE19 98 95 3.06 1 5 3.74 1.03 -0.80 0.63 
ESE20 98 97 1.02 1 5 3.42 0.93 -0.23 -0.23 
ESE21 98 97 1.02 1 5 3.17 0.91 -0.02 -0.06 
ESE22 98 98 0.00 1 5 3.11 0.95 0.06 -0.42 
TR01a 98 96 2.04 0 60 12.21 13.02 1.40 2.26 
TR01b 98 96 2.04 0 40 13.95 10.28 0.74 -0.31 
TR01  
= b / (a+b) * 100 98 / / 0 100 61.99 30.86 -0.32 -1.01 

TR02 98 95 3.06 0 100 66.75 34.02 -0.60 -1.01 
P01 98 97 1.02 0 20 1.45 2.58 4.21 26.90 
P01t  
(square root 
transformation of 
P01) 

98 / / 0 4.47 0.76 0.94 1.02 0.83 

P02 98 97 1.02 0 10 0.88 1.63 2.76 10.17 
P02t  
(square root 
transformation of 
P02) 

98 / / 0 3.16 0.52 0.78 1.19 0.34 

MF01 98 97 1.02 1 5 2.50 1.08 0.56 -0.08 
MF02 98 96 2.04 2 5 4.17 0.79 -0.71 0.08 
MF03 98 97 1.02 1 5 3.35 1.07 -0.37 -0.51 
MF04 98 98 0.00 2 5 3.88 0.86 -0.44 -0.39 
MF05 98 95 3.06 1 5 3.43 1.05 -0.57 -0.07 
MF06 98 96 2.04 2 5 4.40 0.71 -1.11 1.15 
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Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

MF07 98 97 1.02 1 5 3.76 1.09 -0.89 0.26 
MF08 98 97 1.02 1 5 4.15 0.84 -1.04 1.39 
MF09 98 97 1.02 1 5 3.65 0.96 -0.52 -0.07 
MF10 98 97 1.02 1 5 3.87 0.98 -0.93 0.80 
PN01 98 97 1.02 0 30 5.86 6.52 1.93 3.79 
PN01t  
(square root 
transformation of 
PN01) 

98 / / 0 5.48 2.08 1.24 0.66 0.30 

PN02 98 97 1.02 0 25 2.93 3.84 2.92 11.77 
PN02t  
(square root 
transformation of 
PN02) 

98 / / 0 5 1.39 1.00 0.74 1.01 

PN03 98 97 1.02 0 50 6.89 8.61 2.31 6.65 
PN03t  
(square root 
transformation of 
PN03) 

98 / / 0 7.07 2.18 1.48 0.77 0.59 

NYSAI 98 98 0.00 0.25 37 12.55 10.58 0.80 -0.61 
CWI01 98 92 6.12 0 45 10.23 11.44 1.44 1.37 
CWI02 98 90 8.16 0 100 23.14 26.92 1.49 1.75 
SP01 98 97 1.02 0 50 6.86 9.69 2.47 6.74 
SP01t  
(square root 
transformation of 
SP01) 

98 / / 0 7.07 2.02 1.67 0.80 0.50 



 

- Appendix 12: Page 4 - 

Item Code N N before 
imputation

% Missing Minimum Maximum Mean Std. 
Deviation 

Skewness Kurtosis 

SP02 98 92 6.12 0 800 31.88 99.63 6.04 41.25 
SP02t  
(square root 
transformation of 
SP02) 

98 / / 0 28.28 3.25 4.64 2.77 10.57 

PRM 98 96 2.04 0 50 8.49 9.05 2.10 4.98 
PRMt 
(square root 
transformation of 
PRM) 

98 / / 0 7.07 2.56 1.40 0.75 0.77 

PSAI01 98 95 3.06 1 5 3.29 1.03 -0.50 -0.03 
PSAI02 98 97 1.02 1 5 3.05 1.16 -0.10 -0.56 
PSAI03 98 95 3.06 1 5 3.21 1.12 -0.37 -0.73 
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Appendix 13: Items which were found to be significantly different 

between the paper version and the internet version of the 

questionnaire 

Sample Item codes Total 
number 
of items 

Number 
of items 

% of 
different 

items 
Total sample of academics 
without their own company 

ESE20, ESE21, 
ESE22, NYSAI, 
PN01, PSAI01, 
PSAI02, PSAI03 

56 8 14.3%

Slovenian sub-sample of 
academics without their own 
company 

ESE08, ESE15, 
ESE20, ESE21, 
ESE22, PN01 

56 6 10.7%

Dutch sub-sample of 
academics without their own 
company 

SP02 56 1 1.8%

British sub-sample of 
academics without their own 
company 

ESE10, ESE12 56 2 3.6%

Total sample of academic 
entrepreneurs 

AEE01b, SP02 55 2 3.6%

Note: for explanation of abbreviations see Appendix 7. 
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Appendix 14: The Entrepreneurial self-efficacy (ESE) dimension’s item 

factor loadings (Slovenian sub-sample of academics 

without their own company) 

Factors Dimension / Item 
ESE-MAN ESE-INO ESE-MAR 

Management (ESE-MAN) 
Control costs (ESE01) 0.59   
Define organizational roles (ESE02) 0.92   
Define responsibilities (ESE03) 0.83   

Innovation (ESE-INO) 
Develop new ideas (ESE10)  0.65  
Develop new products (ESE11)  0.88  
Develop new services (ESE12)  0.74  

Marketing (ESE-MAR) 
Establish position in product market (ESE18)  0.34 0.51 
Expand business (ESE19)   0.45 
Set and attain profit goals (ESE20)   0.81 
Set and attain market share goals (ESE21)   0.97 
Set and attain sales goals (ESE22)   0.92 

N=354 
Extraction method: maximum likelihood. 
Rotation method: Oblimin with Kaiser Normalization (absolute factor loadings equal or higher than 0.25 
displayed). Results vary slightly with Varimax extraction method. 
Bartlett’s Test of Sphericity: Approx. Chi-Square: 2449.21; 55 df; sig. 0.000. 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.86. 
Variance explained: 65.5%. 
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Appendix 15:  The Entrepreneurial self-efficacy (ESE) dimension’s item 

factor loadings (Dutch sub-sample of academics without 

their own company) 

Factors Dimension / Item 
ESE-MAN ESE-INO ESE-MAR 

Management (ESE-MAN) 
Control costs (ESE01) 0.61   
Define organizational roles (ESE02) 0.82   
Define responsibilities (ESE03) 0.87   

Innovation (ESE-INO) 
Develop new ideas (ESE10) 0.27 0.46  
Develop new products (ESE11)  0.90  
Develop new services (ESE12)  0.70  

Marketing (ESE-MAR) 
Establish position in product market (ESE18)   0.61 
Expand business (ESE19)   0.61 
Set and attain profit goals (ESE20)   0.75 
Set and attain market share goals (ESE21)   0.98 
Set and attain sales goals (ESE22)   0.97 

N=296 
Extraction method: maximum likelihood. 
Rotation method: Oblimin with Kaiser Normalization (absolute factor loadings equal or higher than 0.25 
displayed). Results vary slightly with Varimax extraction method. 
Bartlett’s Test of Sphericity: Approx. Chi-Square: 2241.36; 55 df; sig. 0.000. 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.85. 
Variance explained: 67.3%. 
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Appendix 16: The Entrepreneurial self-efficacy (ESE) dimension’s item 

factor loadings (British sub-sample of academics without 

their own company) 

Factors Dimension / Item 
ESE-MAN ESE-INO ESE-MAR 

Management (ESE-MAN) 
Control costs (ESE01) 0.56  0.26 
Define organizational roles (ESE02) 0.80   
Define responsibilities (ESE03) 0.94   

Innovation (ESE-INO) 
Develop new ideas (ESE10) 0.30 0.36  
Develop new products (ESE11)  0.94  
Develop new services (ESE12)  0.67 0.33 

Marketing (ESE-MAR) 
Establish position in product market (ESE18)   0.74 
Expand business (ESE19)   0.71 
Set and attain profit goals (ESE20)   0.82 
Set and attain market share goals (ESE21)   0.94 
Set and attain sales goals (ESE22)   0.98 

N=193 
Extraction method: maximum likelihood. 
Rotation method: Oblimin with Kaiser Normalization (absolute factor loadings equal or higher than 0.25 
displayed). Results vary slightly with Varimax extraction method. 
Bartlett’s Test of Sphericity: Approx. Chi-Square: 1650.09; 55 df; sig. 0.000. 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.85. 
Variance explained: 71.1%. 
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Appendix 17: Results of the second-order confirmatory factor analysis 

for the Slovenian sub-sample of academics without their 

own company 

 

ESE01

ESE02

ESE03

ESE10

ESE11

ESE12

ESE18

ESE19

ESE20

ESE21

ESE22

E1 0.78*

E2 0.40*

E3 0.59*

E4

E5

E6

E7

E8

E9

E10 0.37*

E11 0.43*

ESE-MAN

ESE-INO

ESE-MAR

0.63
0.92*
0.81*

0.62
0.86*
0.85*

0.69
0.66*
0.85*
0.93*
0.90*

ESE

0.71

D10.70*

0.63*

D2

0.78* 0.78*

D30.63*

0.78*

0.40*

0.59*

0.37*

0.43*

0.63
0.92*
0.81*

0.62
0.86*
0.85*

0.69
0.66*
0.85*
0.93*
0.90*

0.71

0.70*

0.63*

0.78* 0.78*

0.63*

0.79*

0.52*

0.53*

0.73*

0.75*

0.53*

* Sig. < 0.05

Underlined parameters are fixed  
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Appendix 18: Results of the second-order confirmatory factor analysis 

for the Dutch sub-sample of academics without their own 

company 

 

ESE01

ESE02

ESE03

ESE10

ESE11

ESE12

ESE18

ESE19

ESE20

ESE21

ESE22

E1 0.73*

E2 0.47*

E3 0.57*

E4

E5

E6

E7

E8

E9

E10 0.36*

E11 0.36*

ESE-MAN

ESE-INO

ESE-MAR

0.69
0.88*
0.82*

0.47
0.80*
0.88*

0.77
0.77*
0.81*
0.93*
0.93*

ESE

0.60

D10.80*

0.69*

D2

0.72* 0.81*

D30.58*

0.73*

0.47*

0.57*

0.36*

0.36*

0.69
0.88*
0.82*

0.47
0.80*
0.88*

0.77
0.77*
0.81*
0.93*
0.93*

0.60

0.80*

0.69*

0.72* 0.81*

0.58*

0.88*

0.60*

0.48*

0.64*

0.63*

0.59*

* Sig. < 0.05

Underlined parameters are fixed  
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Appendix 19: Results of the second-order confirmatory factor analysis 

for the British sub-sample of academics without their own 

company 

 

ESE01

ESE02

ESE03

ESE10

ESE11

ESE12

ESE18

ESE19

ESE20

ESE21

ESE22

E1 0.74*

E2 0.47*

E3 0.54*

E4

E5

E6

E7

E8

E9

E10 0.35*

E11 0.37*

ESE-MAN

ESE-INO

ESE-MAR

0.67
0.89*
0.84*

0.38
0.87*
0.90*

0.84
0.82*
0.84*
0.94*
0.93*

ESE

0.54

D10.84*

0.87*

D2

0.50 0.74*

D30.67*

0.74*

0.47*

0.54*

0.35*

0.37*

0.67
0.89*
0.84*

0.38
0.87*
0.90*

0.84
0.82*
0.84*
0.94*
0.93*

0.54

0.84*

0.87*

0.50 0.74*

0.67*

0.92*

0.49*

0.43*

0.54*

0.58*

0.55*

* Sig. < 0.05

Underlined parameters are fixed  
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1.  UVOD 

Kaj imajo skupnega podjetja kot so Cosylab, slovensko podjetje s področja informacijskih 

tehnologij, SupraPolix, nizozemsko podjetje s področja kemije, Light Blue Optics, 

angleško podjetje, ki izdeluje miniaturne laserske projekcijske naprave, in svetovno znana 

podjetja, kot je na primer American Superconductor Corporation? Vsa ta podjetja so 

ustanovili akademiki z namenom izkoriščanja tehnoloških inovacij, ki so nastale na podlagi 

njihovega raziskovalnega dela v okviru akademskih institucij. Teme, kot so tehnološko 

podjetništvo, prenos tehnologij iz akademskih institucij in akademski spin-offi, v zadnjem 

času pridobivajo čedalje več pozornosti tako raziskovalcev kot tudi širše javnosti. 

 

Akademski spin-offi so pomemben način prenosa tehnologij iz akademskih institucij,  

mehanizem ustvarjanja novih delovnih mest (Steffensen, et al. 2000; Perez Perez in 

Sanchez 2003; Walter, et al. 2006), so ključni vezni člen med industrijo in znanostjo 

(Debackere in Veugelers 2005) ter pomemben dejavnik razvoja regij (Mian 1997; 

Nicolaou in Birley 2003a). Tako je na primer iz MIT-ja (Massachusetts Institute of 

Technology) do danes nastalo več kot 4.000 spin-offov, ki zaposlujejo 1,1 milijonov ljudi 

ter letno ustvarijo 232 milijard dolarjev prihodkov (Carayannis, et al. 1998; BankBoston 

1997). Podobno velja tudi za evropsko okolje – Mustar (1997) je ugotovil, da je 200 

akademskih spin-offov v Franciji ustvarilo preko 3.500 novih delovnih mest. 

 

V zadnjem času so tudi akademske institucije in politiki spoznali, da akademske raziskave 

pomenijo pomemben vir znanja, ki ni ustrezno izrabljeno pri gospodarskem razvoju. V 

publikaciji Evropske organizacije za sodelovanje in razvoj (OECD) z naslovom »Fostering 

Entrepreneurship« avtorji poudarjajo, da morajo univerze nujno vzpostaviti ustrezne 

temelje za pospeševanje prenosa tehnologij iz akademskih institucij v nova podjetja 

(Organisation for Economic Co-operation and Development 1998). Pri vzpostavitvi 

ustreznih temeljev za prenos tehnologij iz akademskih institucij v zadnjih letih pomaga 

tudi Evropska Unija s financiranjem projektov kot so na primer PROTON, PAXIS, 

GLOBALSTART, PRIME in INDICOM. 
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2.  OBRAVNAVANA PROBLEMATIKA IN NAMEN RAZISKAVE 

Čeprav je jasno, da so akademski spin-offi pomemben način prenosa tehnologij iz 

akademskih institucij in da oblikovalci politik na različnih nivojih (na nivoju akademske 

institucije, regije, države oz. Evropske Unije) podpirajo akademske spin-offe, to področje 

še ni dobro empirično raziskano. Zato se mnogi oblikovalci politik zanašajo na svoje 

osebne izkušnje s prenosom tehnologij in na različne študije primerov ter zgodbe o uspehu, 

ki pa jih ni mogoče vedno prenesti v vsako okolje. Kljub temu, da se v zadnjem času 

povečuje število raziskav na področju prenosa tehnologij iz akademskih institucij, se samo 

majhno število raziskav osredotoča zgolj na spin-offe (Nicolaou in Birley 2003b:1702). Ta 

vrzel v literaturi je presenetljiva predvsem zato, ker je bilo ugotovljeno, da lahko spin-offi 

zagotavljajo precej večje donose akademskim institucijam, kot pa na primer licenciranje 

(Bray in Lee 2000). Poleg tega raziskovalci, ki se ukvarjajo z akademskimi spin-offi, 

pogosto zgolj razvijejo različne konceptne modele, ki kasneje niso empirično preverjeni, 

oziroma v svojih člankih predstavijo različne študije primera. Pregled literature s področja 

prenosa tehnologij iz akademskih institucij v nova podjetja tako kaže na veliko 

pomanjkanje empiričnih študij, ki bi temeljile na večjem vzorcu. Nekaj izjem predstavljajo 

raziskave, ki proučujejo vpliv različnih institucionalnih dejavnikov na ustanavljanje 

akademskih spin-offov (na primer Chiesa in Piccaluga 2000; Franklin, et al. 2001; Shane 

2001; O'Shea, et al. 2005; Powers in McDougall 2005). Da bi zapolnili to vrzel v literaturi, 

je bila raziskava, izvedena v okviru doktorske disertacije, še posebej osredotočena na (1) 

prenos tehnologij iz akademskih institucij v nova podjetja in ne na vse mehanizme prenosa 

tehnologij, ter (2) na dejavnike z vidika posameznega akademika oz. akademskega 

podjetnika (na mikro dejavnike) ter ne na institucionalne dejavnike (na makro dejavnike). 

Zaradi omejenih raziskovalnih sredstev ni bilo mogoče proučevati tako mikro kot tudi 

makro dejavnikov, saj bi morala tako široko zastavljena študija zajeti vsaj 50 različnih 

akademskih institucij z vsaj 100 odgovori, kar pomeni, da bi moral raziskovalni vzorec 

vsebovati vsaj 5.000 odgovorov1.  

                                                 
1 Ocena temelji na predpostavki, da se za proučevanje institucionalnih dejavnikov uporabi pet različnih 
neodvisnih spremenljivk, za proučevanje dejavnikov z vidika posameznika pa 10 različnih neodvisnih 
spremenljivk, za kar je potrebno vključiti vsaj 50 različnih akademskih institucij in vsaj 100 akademikov na 
posamezni akademski instituciji, da se zagotovi vsaj 10 opazovanih enot za vsak ocenjevan parameter. Kot 
razlagajo Hair, et al. (1998:604), je potrebno vsaj pet opazovanih enot za vsak ocenjevan parameter, 
priporočljivo pa je, da je vsaj 10 opazovanih enot za vsak ocenjevan parameter. 
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3.  STRUKTURA RAZISKAVE 

Doktorska disertacija je razdeljena na 12 poglavij. Za uvodom je v drugem poglavju 

prestavljen konceptni model tehnološkega podjetništva, ki je bil razvit z namenom 

predstavitve kompleksnih vsebin, povezanih s tehnološkim podjetništvom. Model 

tehnološkega podjetništva pomaga raziskovalcem pri oblikovanju nadaljnjih raziskav. 

Tretje poglavje obravnava proces prenosa tehnologij iz akademskih institucij v nova 

podjetja. Poudarja pomen prenosa tehnologij iz akademskih institucij, predstavlja različne 

mehanizme prenosa in izpostavi akademske spin-offe, kot enega izmed pomembnejših 

mehanizmov prenosa tehnologij iz akademskih institucij. Konceptni okvir za proučevanje 

prenosa tehnologij iz akademskih institucij v nova podjetja z vidika 

akademika/akademskega podjetnika je predstavljen v četrtem poglavju. Konceptni okvir 

vključuje pomembnejše pospeševalne in zaviralne dejavnike pri prenosu tehnologij iz 

akademskih institucij v nova podjetja. Ta konceptni okvir usmerja empirično raziskavo. 

Peto poglavje predstavlja temeljno tezo doktorske disertacije in 46 specifičnih 

raziskovalnih hipotez. 

 

Šesto poglavje obravnava raziskovalno metodologijo. Vključuje podpoglavja, ki se 

nanašajo na izbor vzorca, oblikovanje vprašalnika, testiranje vprašalnika, prevod iz 

angleškega v slovenski jezik in nazaj, izvedbo raziskave, izbor merskih instrumentov in na 

izbor statističnih metod. V sedmem poglavju so predstavljeni rezultati raziskave. Prvi del 

poglavja obravnava vprašanja, ki so povezana s stopnjo odziva, stopnjo ne-odziva,  

manjkajočimi vrednostmi in značilnostmi vzorcev. Drugi del poglavja obravnava 

empirično preverjanje konstruktov, uporabljenih v tem doktorskem delu. V tretjem delu 

sedmega poglavja so predstavljeni rezultati testiranja modela prenosa tehnologij iz 

akademskih institucij v nova podjetja z vidika akademikov. V četrtem delu so predstavljeni 

rezultat testiranja modela prenosa tehnologij iz akademskih institucij v nova podjetja z 

vidika akademskih podjetnikov. V osmem poglavju je podan pregled ključnih ugotovitev. 

Deveto poglavje obravnava omejitve raziskave ter podaja predloge za teorijo in prakso. 

Devetemu poglavju sledi celotna bibliografija uporabljene literature in virov. Doktorska 

disertacija se zaključi s prilogami. Struktura doktorske disertacije je predstavljena tudi na 

Sliki 1.  
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Slika 1: Struktura doktorske disertacije 

 

4.  KLJUČNE UGOTOVITVE DOKTORSKE DISERTACIJE 

V tem delu povzetka doktorske disertacije podajam pregled ključnih ugotovitev naloge 

skozi prizmo sedmih ključnih ciljev doktorske disertacije. 

 

Prvi cilj doktorske disertacije je bil izgradnja konceptnega modela tehnološkega 

podjetništva. Ta cilj je bil dosežen z izgradnjo modela, ki je predstavljen na sliki 2, na 15. 

strani doktorske disertacije. Namen konceptnega modela tehnološkega podjetništva je 

predstavitev kompleksnih vsebin, povezanih s tehnološkim podjetništvom, in  

identificiranje ključnih deležnikov tehnološkega podjetništva, ki so povezani s novim 

tehnološkim podjetjem, ki predstavlja agenta v modelu. Ti deležniki so: tehnološki 

podjetnik, univerze, velika podjetja, finančni kapital, trg/kupci, država in svetovalci. Model 

tehnološkega podjetništva pomaga raziskovalcem pri oblikovanju nadaljnjih raziskav, ki so 

povezane s tehnološkim podjetništvom, lahko pa služi tudi kot pomoč različnim interesnim 

skupinam, ki želijo pospeševati tehnološko podjetništvo.  
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Drugi cilj doktorske disertacije je bil umestitev raziskovalnega področja »prenos tehnologij 

iz akademskih institucij v nova podjetja« v na novo razvitem konceptnem modelu 

tehnološkega podjetništva. Ta cilj je bil dosežen s sintezo in poglobljenim pregledom 

literature s področja prenosa tehnologij iz akademskih institucij v nova podjetja, kar je 

predstavljeno v tretjem poglavju te doktorske disertacije. 

 

Tretji cilj naloge je bil razvoj modela prenosa tehnologij iz akademskih institucij v nova 

podjetja z vidika akademika/akademskega podjetnika. Model je bil razvit v četrtem 

poglavju in je predstavljen na sliki 9 na 55. strani doktorske disertacije. Model temelji na 

sintezi in poglobljenemu pregledu literature s področja podjetništva, managementa malih 

podjetij, psihologije podjetnikov, prenosa tehnologij, akademskega podjetništva ter 

literature s področja  povezav med akademskimi institucijami in industrijo. Model prenosa 

tehnologij iz akademskih institucij v nova podjetja identificira ključne dejavnike, ki 

pospešujejo, kot tudi ključne dejavnike, ki zavirajo prenos tehnologij iz akademskih 

institucij v nova podjetja. Ti identificirani dejavniki so: podjetniška samo-učinkovitost, 

motivacijski dejavniki (nezadovoljstvo z akademskim okoljem, želja po neodvisnosti, želja 

po varni in stalni zaposlitvi, želja po prevzemanju in izpolnjevanju večjih odgovornosti, 

želja po bogastvu, želja po uporabi tehnologije v praksi, želja po razširjanju svojih 

raziskovalnih ugotovitev preko znanstvenih člankov, želja storiti nekaj, kar drugi niso 

mogli, želja po tehnološki popolnosti in želja po zagotavljanju dodatnih virov financiranja 

raziskav), osebne mreže, vrsta raziskav, število let zaposlitve na akademski instituciji, 

patenti, sodelovanje z industrijo, znanstvene publikacije, zaznani vzorniki in zaznana 

pomoč s strani akademske institucije. 

 

V modelu prenosa tehnologij iz akademskih institucij v nova podjetja sta vključena dva 

pod-modela, ki vsebujeta različni odvisni spremenljivki (akademikova podjetniška namera 

in akademikova udeleženost v lastnem podjetju) in iste neodvisne spremenljivke, ki so 

naštete v predhodnem odstavku. Vsak pod-model je bil testiran na drugem vzorcu. Pod-

model z odvisno spremenljivko akademikova podjetniška namera je bil testiran na vzorcu 

akademikov, ki so zaposleni na tehničnih fakultetah in nimajo lastnega podjetja. Pod-

model z odvisno spremenljivko akademikova udeleženost v lastnem podjetju je bil testiran 

na vzorcu akademskih podjetnikov, ki so oz. so bili zaposleni na tehničnih fakultetah. 
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Četrti cilj doktorske disertacije je bil določitev novega konstrukta za merjenje 

akademikove udeleženosti v lastnem podjetju. Nov konstrukt je merjen z naslednjimi 

štirimi spremenljivkami: 

1. Koliko ur na teden delate za vaše podjetje? 

2. Koliko ur na teden porabite za svetovanje vašemu podjetju (poleg rednega dela za 

vaše podjetje)?  

3. Koliko ur na teden delate za akademsko institucijo?  

4. Kolikšen je odstotek vaše zaposlitve v vašem podjetju (v primerjavi z zaposlitvijo v 

akademski instituciji)? 

 

Vsebinska veljavnost na novo razvitega konstrukta je bila zagotovljena na podlagi 

razgovorov s 24 strokovnjaki s področja podjetništva, spin-offov, prenosa tehnologij ter 

inovacijskega managementa. Preverjanje notranje skladnosti konstrukta »akademikova 

udeleženost v lastnem podjetju« kaže na njegovo ustrezno zanesljivost, saj je Cronbach 

alfa koeficient notranje skladnosti enak kar 0,94. 

 

Peti cilj doktorske naloge je bil preverba modela prenosa tehnologij iz akademskih 

institucij v nova podjetja z vidika akademika/akademskega podjetnika na vzorcu 

akademikov in akademskih podjetnikov iz treh različnih akademskih institucij (Univerza v 

Ljubljani, Tehnična univerza iz Eindhovna ter Univerza v Cambridge-u). Model prenosa 

tehnologij iz akademskih institucij v nova podjetja z vidika akademikov brez lastnih 

podjetij je bil testiran z uporabo strukturnih enačb in programa EQS 6.1. Ocenjevanje 

ustreznosti modela z vidika kazalcev ustreznosti modela kaže na dober model (Chi-kvadrat 

= 2623.822, 764 stopinj prostosti, verjetnost 0.000; NFI = 0.93; NNFI = 0.94; CFI = 0.95; 

GFI = 0.87; SRMR = 0.06; RMSEA = 0.05). Pojasnjena varianca za odvisno 

spremenljivko akademikove podjetniške namere je 57%. Model prenosa tehnologij iz 

akademskih institucij v nova podjetja z vidika akademskih podjetnikov je bil prav tako 

testiran z uporabo programa EQS 6.1. Ocenjevanje ustreznosti modela z vidika kazalcev 

ustreznosti modela kaže na dober model (Chi-kvadrat = 712.444, 525 stopinj prostosti, 

verjetnost 0.000; NFI = 0.80; NNFI = 0.93; CFI = 0.94; GFI = 0.70; SRMR = 0.13; 

RMSEA = 0.06). Pojasnjena varianca za odvisno spremenljivko akademikova udeleženost 

v lastnem podjetju je 50%. 
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Šesti cilj naloge je bil identificiranje tistih dejavnikov, ki najpomembneje vplivajo na 

akademikove podjetniške namere in tistih, ki najpomembneje vplivajo na akademikovo 

udeleženost v lastnem podjetju.  

 

Rezultati preverbe modela z uporabo celotnega vzorca akademikov brez lastnega 

podjetja so pokazali, da naslednjih 10 spremenljivk statistično značilno vpliva na 

akademikove podjetniške namere (v padajočem vrstnem redu glede na velikost vpliva): 

podjetniška samo-učinkovitost (standardiziran koeficient 0,29), vrsta raziskav 

(standardiziran koeficient 0,21), osebne mreže (standardiziran koeficient 0,14), želja po 

bogastvu (standardiziran koeficient 0.14), želja po varni in stalni zaposlitvi (standardiziran 

koeficient -0,13), zaznani vzorniki (standardizirani koeficient 0,11), patenti (standardiziran 

koeficient 0,11), število let zaposlitve na akademski instituciji (standardiziran koeficient    

-0.09), želja po neodvisnosti (standardiziran koeficient 0,09) in želja po uporabi 

tehnologije v praksi (standardiziran koeficient 0,08).  

 

Rezultati preverbe modela z uporabo celotnega vzorca akademskih podjetnikov so 

pokazali, da naslednjih sedem spremenljivk statistično značilno vpliva na udeleženost 

akademikov v lastnem podjetju (v padajočem vrstnem redu glede na velikost vpliva): 

osebne mreže (standardiziran koeficient 0,36), patenti (standardiziran koeficient 0,28), 

znanstvene publikacije (standardiziran koeficient -0,27), vrsta raziskav (standardiziran 

koeficient 0,20), nezadovoljstvo z akademskim okoljem (standardiziran koeficient 0,20), 

želja po razširjanju svojih raziskovalnih ugotovitev preko znanstvenih člankov 

(standardiziran koeficient -0,20) in želja po bogastvu (standardiziran koeficient -0,20). 

 

Sedmi cilj doktorske disertacije je bil ugotoviti, ali obstajajo razlike med akademskimi 

institucijami glede velikosti vpliva posameznih dejavnikov, ki vplivajo na akademikove 

podjetniške namere (v doktorskem delu sem razlike proučeval na vzorcu akademikov iz 

Univerze v Ljubljani, Tehnične univerze iz Eindhovna ter Univerze v Cambridg-u). Vpliv 

različnih akademskih institucij je bil ocenjen v dveh korakih. 

 

V prvem koraku sta bili v model vključeni dve kontrolni dihotomni spremenljivki. 

Univerza v Ljubljani je predstavljala referenčno skupino. Rezultati raziskave kažejo, da v 

splošnem ni statistično značilnih razlik med podjetniškimi namerami akademikov iz 

Univerze v Ljubljani in Univerze v Cambridge-u, obstaja pa statistično značilna razlika 



 

- Povzetek v slovenskem jeziku: stran 8 - 

med podjetniškimi namerami akademikov iz Univerze v Ljubljani in Tehnične univerze iz 

Eindhovna. Kot kaže, imajo akademiki iz Eindhovna nižjo stopnjo namere, da postanejo 

podjetniki. 

 

V drugem koraku je bila izvedena več-vzorčna analiza (multisample analysis) v programu 

EQS 6.1. Z več-vzorčno analizo sem določil katere so tiste determinante akademikovih 

podjetniških namer, ki se razlikujejo med tremi proučevanimi vzorci. Analiza je pokazala, 

da je med 10 neodvisnimi spremenljivkami, za katere je bilo ugotovljeno, da so statistično 

značilno povezane s podjetniškimi namerami akademikov, 4 takšne, na katere akademsko 

okolje nima vpliva. Te neodvisne spremenljivke so: podjetniška samo-učinkovitost, vrsta 

raziskav, želja po bogastvu ter želja po varni in stalni zaposlitvi. Vpliv preostalih 6 

neodvisnih spremenljivk je delno odvisen od okolja. Na primer: 

(1) želja po neodvisnosti je kot determinanta akademikovih podjetniških namer 

statistično značilno pomembna samo za akademike iz Univerze v Ljubljani,  

(2) želja po uporabi tehnologije v praksi je statistično značilno pomembna zgolj za 

akademike iz Eindhovna,  

(3) obseg osebnih mrež je statistično značilno pomemben za akademike iz Univerze v 

Ljubljani in Tehnične univerze iz Eindhovna, ne pa tudi za akademike iz Univerze 

v Cambridge-u,  

(4) število let na akademski instituciji je statistično značilno pomembno za akademike 

iz Univerze v Ljubljani,  

(5) število patentov (prijavljenih/podeljenih) je statistično značilno pomembno za 

akademike iz Univerze v Ljubljani in Univerze v Cambridge-u, ter  

(6) obseg zaznanih vzornikov je statistično značilno pomemben za akademike iz 

Univerze v Ljubljani in Univerze v Cambridge-u. 

  

Vpliv okolja oz. različnih akademskih institucij je bil preverjen tudi v modelu z odvisno 

spremenljivko udeleženost akademika v lastnem podjetju. Raziskava je pokazala, da 

nobena izmed obeh dihotomnih kontrolnih spremenljiv (akademiki iz Tehnične univerze iz 

Eindhovna in Univerze iz Cambridge-a; Univerza v Ljubljani je predstavljala referenčno 

skupino) ni statistično značilno povezana z udeleženostjo akademika v lastnem podjetju. 

Tako lahko zaključim, da akademsko okolje nima statistično značilnega vpliva na prenos 

tehnologij iz akademskih institucij v nova podjetja z vidika akademskih podjetnikov. 
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5.  PRISPEVKI DOKTORSKE DISERTACIJE 

Na podlagi ugotovitev raziskave sem oblikoval vrsto prispevkov za teorijo, metodoloških 

prispevkov in prispevkov za prakso. 

5.1.  Prispevki za teorijo 

Prvič, prispevek za teorijo je v oblikovanju nove definicije tehnološkega podjetništva. Na 

podlagi pregleda literature je bilo ugotovljeno, da ne obstaja enotna opredelitev 

tehnološkega podjetništva. Večina raziskovalcev namreč tehnološko podjetništvo definira 

preveč ozko. Tako na primer Shane in Venkataraman (2003:181) v svoji opredelitvi niti ne 

omenjata tehnološkega podjetnika kot ključnega deležnika tehnološkega podjetništva, 

medtem ko se na primer opredelitev The Canadian Academy of Engineering (1998) 

osredotoča predvsem na tehnološkega podjetnika, ne vsebuje pa, na primer, tehnološke 

priložnosti. Da bi presegel problem preozkega opredeljevanja tehnološkega podjetništva 

sem v doktorski disertaciji tehnološko podjetništvo definiral širše, in sicer kot proces v 

okviru katerega tehnološki podjetnik oz. skupina tehnoloških podjetnikov, ob prisotnosti 

velikega tveganja, identificira tehnološko priložnost in ustanovi ter upravlja podjetje, ki 

temelji na raziskavah in razvoju, inovativnosti ter tehnologijah. Tehnološki podjetniki 

imajo praviloma ustrezno tehnično znanje, pogosto pa jim primanjkuje poslovnih 

spretnosti, ki so nujno potrebne, da bi bilo novo tehnološko podjetje uspešno. Zaradi 

specializiranosti znanj ter potrebnega razmeroma velikega kapitala v procesu 

ustanavljanja in rasti podjetja poleg samih tehnoloških podjetnikov sodeluje tudi vrsta 

drugih ljudi iz podjetniških mrež tehnološkega podjetnika ter druge zunanje institucije. 

 

Drugič, razvit je bil konceptni model tehnološkega podjetništva. Na podlagi pregleda 

literature sem ugotovil, da (1) raziskovalci večinoma parcialno proučujejo vsebine vezane 

na tehnološko podjetništvo ter da (2) v literaturi ni neke shematske predstavitve širokega 

nabora teh parcialnih vsebin, ki so povezane s tehnološkim podjetništvom. Konceptni 

model tehnološkega podjetništva odpravlja ti dve pomanjkljivosti. 

 

Tretjič, razvit je bil tudi model prenosa tehnologij iz akademskih institucij v nova podjetja 

z vidika akademika/akademskega podjetnika, ki je predstavljen na sliki 9 v doktorski 

disertaciji. Kljub temu, da se v zadnjem času povečuje število raziskav na področju 
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prenosa tehnologij iz akademskih institucij, se samo majhno število raziskav osredotoča 

zgolj na spin-offe (Nicolaou in Birley 2003b:1702), še manj raziskav pa se osredotoča na 

dejavnike prenosa tehnologij iz akademskih institucij v nova podjetja z vidika 

posameznika (akademika oz. akademskega podjetnika). Ta vrzel v literaturi je presenetljiva 

predvsem zato, ker je bilo ugotovljeno, da lahko spin-offi zagotavljajo precej večje donose 

akademskim institucijam, kot pa na primer licenciranje (Bray in Lee 2000). Da bi zapolnil 

to vrzel v literaturi, sem v doktorski nalogi razvil model prenosa tehnologij iz akademskih 

institucij v nova podjetja z vidika akademika/akademskega podjetnika, ki sem ga v 

nadaljevanju tudi empirično preveril v mednarodnem okolju (na Univerzi v Ljubljani, 

Tehnični univerzi iz Eindhovna ter Univerzi v Cambridge-u). 

5.2. Metodološki prispevki 

Prvi metodološki prispevek je v oblikovanju novega konstrukta za merjenje akademikove 

udeleženosti v lastnem podjetju. Kljub temu, da je konstrukt »akademikova udeleženost v 

lastnem podjetju« popolnoma nov, preverjanje njegove notranje skladnosti kaže na 

njegovo ustrezno zanesljivost, saj je Cronbach alfa koeficient notranje skladnosti enak kar 

0,94. Zato predlagam raziskovalcem, ki se bodo v bodoče ukvarjali z raziskovalnim 

področjem akademikove udeleženosti v lastnem podjetju, da konstrukt uporabijo brez 

kakršnih koli sprememb.  

 

Drugi metodološki prispevek te doktorske disertacije je v uporabi konstrukta s šestimi 

spremenljivkami za merjenje akademikovih podjetniških namer. Kljub temu, da so nekateri 

raziskovalci za merjenje podjetniških namer uporabili konstrukte z več kot eno 

spremenljivko (na primer Drnovsek in Glas 2002; Zhao, et al. 2005), je po mojem vedenju 

ta študija ena izmed redkih, ki za merjenje podjetniških namer uporablja več kot pet 

različnih spremenljivk (v tej študiji šest spremenljivk). Nekateri raziskovalci so celo 

uporabili zgolj eno spremenljivko s katero so merili podjetniške namere (na primer 

Krueger 1993; Lee in Wong 2004). Empirični rezultati so pokazali, da je Kaiser-Meyer-

Olkin mera ustreznosti vzorca enaka od 0,84 do 0,85 za vse vzorce oz. pod-vzorce (celoten 

vzorec akademikov brez lastnih podjetij, pod-vzorec akademikov brez lastnih podjetij iz 

Univerze v Ljubljani, iz Tehnične univerze iz Eindhovna ter iz Univerze v Cambridge-u), 

kar nakazuje na ustreznost podatkov za faktorsko analizo. Bartlett test sferičnosti je 

statistično značilen za vse vzorce oz. pod-vzorce. Pojasnjena varianca za posamezne 
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vzorce oz. pod-vzorce je od 58,7% do 65,8%. Vse faktorski uteži so nad 0,4. Preverjanje 

zanesljivosti konstrukta akademikove podjetniške namere kaže na ustrezno zanesljivost, saj 

je koeficient zanesljivosti Cronbach alfa enak 0,90 za celoten vzorec akademikov brez 

lastnih podjetij, je enak 0,89 za slovenski in nizozemski pod-vzorec akademikov brez 

lastnih podjetij in je enak 0,92 za angleški pod-vzorec akademikov brez lastnih podjetij. Na 

podlagi teh rezultatov predlagam raziskovalcem, ki se ukvarjajo z raziskovanjem 

podjetniškimi namerami, da v bodočih študijah uporabijo konstrukt podjetniških namer kot 

je bil uporabljen v tej doktorski disertaciji. 

 

Tretji metodološki prispevek leži v preverjanju notranje skladnosti merskih instrumentov 

(konstruktov) v različnih kulturnih okoljih (na Univerzi v Ljubljani, na Tehnični univerzi 

iz Eindhovna, ter na Univerzi v Cambridge-u) ter z uporabo dveh različnih skupin 

anketirancev (akademikov brez lastnih podjetij in akademskih podjetnikov). Preverjanje 

notranje skladnosti vseh konstruktov na vseh vzorcih in pod-vzorcih kaže na njihovo 

ustrezno zanesljivost, saj je Cronbach alfa koeficient notranje skladnosti v vseh primerih 

večji od meje sprejemljivosti 0,70 (Hair, et al. 1998:118). Razen v primeru treh 

konstruktov (ti konstrukti so: podjetniška samo-učinkovitost na področju inovacij, 

sodelovanje z industrijo in zaznana pomoč s strani akademskih institucij) so koeficienti 

notranje skladnosti večji tudi od 0,80, kar nakazuje na veliko zanesljivost konstruktov 

uporabljenih v tej študiji. Na podlagi teh rezultatov priporočam raziskovalcem, da v 

študijah, ki vključujejo podobne spremenljivke, uporabijo merske instrumente, ki so bili 

uporabljeni v tej doktorski disertaciji. 

5.3. Prispevki za prakso 

Poleg teoretičnih in metodoloških prispevkov, imajo rezultati raziskave tudi vrsto 

prispevkov za prakso.  

 

Prvič, rezultati raziskave so pokazali, da je podjetniška samo-učinkovitost  

najpomembnejša determinanta akademikovih podjetniških namer. Kljub temu, da je znano, 

da lahko podjetniško izobraževanje pozitivno prispeva k povečanju podjetniške samo-

učinkovitosti, je podjetniško izobraževanje na tehničnih fakultetah zelo redko. Na podlagi 

rezultatov doktorske disertacije predlagam, da tiste akademske institucije, ki imajo cilj 

pospeševati akademsko podjetništvo in tako prispevati k prenosu tehnologij iz akademskih 
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institucij, uvedejo podjetniško izobraževanje kot del obveznih vsebine za vse doktorske 

študente ter akademike na tehničnih fakultetah. 

 

Drugič, raziskava je pokazala, da so osebne mreže akademikov statistično značilno 

pozitivno povezane z akademikovimi podjetniškimi namerami in akademikovo 

udeleženostjo v lastnem podjetju. Poleg tega je raziskava pokazala tudi, da zaznani 

vzorniki pozitivno vplivajo na akademikove podjetniške namere. Na podlagi teh 

ugotovitev predlagam akademskim institucijam, da redno organizirajo podjetniške 

delavnice, predstavitve uspešnih akademskih podjetnikov in podobne dogodke, kjer se 

akademiki brez lastnega podjetja, akademski podjetniki ter tudi predstavniki iz industrije 

srečujejo in izmenjujejo svoje izkušnje. Z organizacijo takih dogodkov bi se povečale tudi 

akademikove osebne mreže. 

 

Tretjič, empirični rezultati so pokazali, da število let zaposlitve na akademski instituciji ni 

statistično značilno povezano z udeleženostjo akademika v lastnem podjetju, je pa 

statistično značilno negativno povezano z namero akademika, da ustanovi lastno podjetje.  

Glede na to, da ima večina akademikov zagotovljen ustrezen socialno-ekonomski položaj, 

bi lahko ta položaj ogrozili, če bi se lotili podjetništva. Da bi presegli ta problem, bi morale 

akademske institucije akademikom, ki se odločijo za ustanovitev podjetja iz akademskih 

raziskav, omogočiti suspenz pogodbe o zaposlitvi. 

 

Četrtič, kljub temu, da sem domneval, da je obseg sodelovanja z industrijo pozitivno 

povezan z akademikovimi podjetniškimi namerami in z akademikovo udeleženostjo v 

lastnem podjetju, raziskava tega ni pokazala. Ne glede na to, pa sodelovanje z industrijo 

pozitivno vpliva na podjetniške namere akademikov oz. na njihovo udeleženost v lastnem 

podjetju preko dveh drugih spremenljivk – vrste raziskav in patentov – pri čemer sta, tako 

vrsta raziskav, kot patenti, dve izmed pomembnejših determinant podjetniških namer oz. 

udeleženosti v lastnem podjetju. Na podlagi tega, predlagam akademskim institucijam, da 

v čim večji meri spodbujajo sodelovanje med akademiki/akademskimi podjetniki in 

industrijo, kar se bo v prvi fazi pokazalo kot povečanje obsega aplikativnih raziskav ter 

števila prijavljenih in podeljenih patentov, v drugi fazi pa tudi kot povečanje števila novo 

odprtih podjetij iz akademskih raziskav oz. kot povečanje udeleženosti akademikov v 

lastnih podjetjih. 
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Petič. Med raziskovalci, oblikovalci meril za napredovanje v akademskem okolju in 

politiki pogosto poteka razprava o vplivu objavljanja znanstvenih člankov na prenos 

tehnologij iz akademskih institucij v industrijo, še posebej v nova podjetja. Rezultati te 

študije kažejo, da objavljanje znanstvenih člankov nima statistično značilnega vpliva na 

akademikove podjetniške namere, ima pa statistično značilen negativen vpliv na 

udeleženost akademikov v lastnih podjetjih. Na podlagi tega predlagam, da akademske 

institucije ne zmanjšujejo pomena objavljanja znanstvenih člankov v procesu  

napredovanja v akademskem okolju, vendar naj obenem nagradijo aktivnosti kot so 

komercializacija raziskav ter ustanovitev novih podjetij za komercializacijo raziskav, na 

primer z relativnim zmanjšanjem pomena pedagoškega dela. 
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