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Abstract–English 

An effective knowledge and technology transfer (KTT) process is essential for the com-
petitiveness and sustainability of national innovation systems. On both a national and 
European level, ever more is being done by various stakeholders for the benefit of trans-
fer—and in particular academic entrepreneurship as a specific dimension thereof—as a 
research institution’s third mission alongside research and teaching. However, many re-
search institutions still lack systematic transfer strategies that are tailored to their individ-
ual needs. This deficiency in strategic planning translates to unsatisfactory performance 
among German research institutes in the field of KTT and academic entrepreneurship 
in particular (The German Council of Science and Humanities, 2016). 

In seeking to address the above-mentioned deficiency, this thesis draws on four empirical 
studies (Part B of the thesis) to analyze constraints impacting scientists’ active engage-
ment in academic entrepreneurship, as well as organizational practices that help reduce 
such constraints. To this end, all four empirical studies follow qualitative social research 
approaches that allow in-depth analysis of subtle mechanisms in transfer and academic 
entrepreneurship. Drawing on this analysis, the aim of the thesis is to derive recommen-
dations which can help research institutions develop individually tailored transfer strate-
gies with a particular focus on facilitating academic entrepreneurship. Using the findings 
of the four empirical studies, six key elements underlying a successful transfer strategy 
have been derived and integrated into a framework. These key elements are: (1) goal and 
resources, (2) communication, (3) teambuilding, (4) actions (initiatives and services), (5) networks (or-
ganizational infrastructure and external partnerships) and (6) incentive systems. 

With the aid of central questions that have been developed on the basis of the empirical 
findings, research institutes can obtain guidelines on creating individual, needs-oriented 
transfer strategies in terms of each of these six elements, thus fostering entrepreneurial 
attitudes and a transfer-friendly organizational culture. The six key aspects and respective 
questions are visually presented in the form of an easily understandable illustrative tool, 
designed to facilitate the implementation of the practical measures recommended in this 
thesis: the “Transfer Strategy Framework”. At the same time, the tool itself constitutes 
the thesis’ own transfer product. 

The findings are then discussed against the background of current shifts and new dy-
namics and relationships among stakeholders within innovation ecosystems. Ultimately, 
the thesis indicates aspects of potential future research with regard to the mechanisms of 
transfer and academic entrepreneurship, highlighting the relevance of multiple perspec-
tives and the interaction of various actors within an innovation system. 

  



 

Abstract—German 

Ein effektiver Wissens- und Technologietransfer (WTT) ist essentiell für die Wettbe-
werbs- und Zukunftsfähigkeit nationaler Innovationssysteme. Zwar wachsen die Bemü-
hungen unterschiedlicher Stakeholder auf nationaler und europäischer Ebene, den 
Transfer von Forschung in die Gesellschaft – insbesondere in Form von akademischen 
Ausgründungen – zu stärken, doch verfügen Forschungsinstitutionen häufig noch nicht 
über systematische Transferstrategien, die passgenau auf ihre Bedarfe zugeschnitten sind. 
Dieses strategische Defizit resultiert in unbefriedigenden Transferleistungen deutscher 
Forschungseinrichtungen (The German Council of Science and Humanities, 2016).  

Dieses Strategiedefizit adressierend, untersucht die vorliegende Dissertationsschrift an-
hand von vier empirischen Studien zunächst Hemmnisse, die dem Engagement von Wis-
senschaftlerinnen und Wissenschaftlern in unternehmerischen Transferaktivitäten ent-
gegenwirken, und organisationale Praktiken, wie diese Hemmnisse zu reduzieren sind. 
Um sich dem Untersuchungsgegenstand zu nähern und Wirkmechanismen im Transfer 
eingehend zu untersuchen, werden in den vier empirischen Studien Methoden der qua-
litativen Sozialforschung angewandt. Basierend auf dieser Analyse ist es Ziel der vorlie-
genden Dissertationsschrift, Empfehlungen zu formulieren, die Forschungsorganisatio-
nen helfen, individuell passgenaue Transferstrategien zu entwickeln und so insbesondere 
das unternehmerische Handeln der Wissenschaftlerinnen und Wissenschaftler zu stär-
ken. Aus den Forschungsergebnissen werden sechs Schlüsselelemente abgeleitet, die ei-
ner erfolgreichen Transferstrategie zugrunde liegen sollten. Die Schlüsselelemente lau-
ten: (1) Zieldefinition und Ressourcen, (2) Kommunikation, (3) Teambuilding, (4) Aktivitäten (Un-
terstützungsleistungen und Initiativen), (5) Netzwerkbildung (Infrastruktur und externe Partnerschaf-
ten), (6) Anreizsysteme.   

Mithilfe der entwickelten Leitfragen erhalten Forschungsinstitute Anhaltspunkte, wie sie 
ihre Transferstrategie in jedem dieser Schlüsselelemente individuell und bedarfsorientiert 
ausrichten und das unternehmerische Denken und Handeln an ihren Organisationen 
stärken können. Die sechs Schüsselelemente und die jeweiligen Leitfragen werden als 
übersichtliches Tool visuell dargestellt (das „Transfer Strategy Framework“). Dieses 
Tool stellt somit seinerseits das Transferprodukt der vorliegenden Dissertationsschrift 
dar und soll die Anwendung der abgeleiteten Handlungsempfehlungen erleichtern.   

Die Ergebnisse werden vor dem Hintergrund aktueller Verschiebungen und neuer Ak-
teurskonstellationen in Innovationsökosystemen diskutiert. Es werden neue Forschungs-
aspekte zu Wirkmechanismen in Transfer und akademischem Entrepreneurship aufge-
zeigt, die die Relevanz von Perspektivenvielfalt und Interaktionen unterschiedlicher Ak-
teure im Innovationssystem beleuchten. 
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1 Introduction 

1.1 Relevance and problem 

“European technology transfer today shows similarities with an emerging industry: many valuable 
product ideas; a highly fragmented landscape; a lack of critical mass; wide disparities in terms of per-

formances and developing practices.” European Commission, 2016a   

 

The transfer of knowledge and technology generated by research institutions1 to the 

public constitutes a crucial mechanism in innovation-driven economies. As the lines be-

tween academia, industry and policy grow increasingly blurry and the demand for soci-

etal relevance of publicly funded research continues to increase, mechanisms of effective 

cross-sector interaction gain increasing relevance (Etzkowitz & Leydesdorff, 2000; Etz-

kowitz, Webster, & Healey, 1998; Ranga & Etzkowitz, 2013b). In recent years, 

knowledge and technology transfer (KTT) has, therefore, gained overwhelming atten-

tion from political stakeholders, funding bodies, industry and academia itself. In this re-

gard, decision makers from these sectors have spotlighted the pivotal role of academic 

entrepreneurship and spin-off creation—as particular transfer mechanisms2 (Grimaldi, 

Kenney, Siegel, & Wright, 2011; Link, Siegel, & Wright, 2015; Siegel & Wright, 2015b).  

                                                 
1 If not stated differently, the general term “research institution” describes publicly-funded and 
private research institutions including universities, non-university research organizations, poly-
technics and advanced technical colleges. 
2 Definitions of the constructs knowledge and technology transfer, academic entrepreneurship, 
and academic spin-offs and their relation to one another will be provided in chapter 2. 
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Research institutions pursue such transfer activities for multiple reasons. As they find 

themselves under increasing pressure to demonstrate their relevance to society (Born-

mann, 2013; Perkmann et al., 2015), research institutions need to foster the transfer of 

their research results to the public—often referred to as the ‘third mission’ of research 

institutions. Siegel and Wright (2015a) postulate three main reasons behind the “aggressive 

pursuit of academic entrepreneurship” (Siegel & Wright, 2015a, p. 583). First, research organi-

zations find themselves under competitive pressure against rival organizations to expose 

their transfer performance as numbers of generated spin-offs and registered patents are 

publicly available. Second, as national support for public research institutions has been 

declining, research organizations are compelled to generate money from private donors 

(such as alumni or commercialization funds)—this holds particularly true for research 

institutions in Europe (Link et al., 2015). Third, support programs of academic entrepre-

neurship from federal agencies have become a lucrative source of additional funding 

(Siegel & Wright, 2015a). In this vein, alongside the quality of research and teaching, an 

institution’s transfer performances has gained immense value for its reputation and ex-

cellence. Moreover, funding bodies across Europe and the US require academics to pro-

vide evidence of how their research benefits society—and not just in the manner of how 

it contributes to the scientific community. Seeking to push academia toward stronger 

transfer efforts and, thus, promote the multi-directional transfer process, the European 

Commission has stated in its HORIZON 2020 funding program that one of three major 

funding criterions will be the proposed projects’ capacity for societal impact and the ex-

pected effectiveness of the transfer of the research results (European Commission, 

2016b). On a national level, the High-tech Strategy of the German Ministry of Education 

and Research (BMBF) aims to accelerate knowledge and technology transfer by encour-

aging researchers to engage in entrepreneurship, and thereby promoting the national 
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capacity for innovation (Federal Ministry of Education and Research, 2010, p. 10)3. In 

this vein, German government funding of academic entrepreneurship reached 65 million 

euros in 2013—an increase by 28 percent in one year (Grave et al., 2013). Additionally, 

the BMBF launched the funding measure “Innovative Hochschule” to support third mission 

activities particularly at small and mid-size universities and universities of applied sci-

ences and, thus, boost knowledge transfer and innovation (Federal Ministry of Education 

and Research [BMBF], 2017). 

Irrespective of the external pressure to demonstrate their societal legitimacy, academic 

entrepreneurship as a particular dimension of transfer holds various benefits and poten-

tial for research institutions when successfully pursued. It can stimulate economic activity 

in the regional environment and generate additional revenue for the research organiza-

tions (Perkmann et al., 2013, p. 432; Siegel & Wright, 2015b) and can offer additional 

career perspective for scientists (Foo, Knockaert, Chan, & Erikson, 2016; Sinell, 

Heidingsfelder, & Schraudner, 2015). While licensing has traditionally been the most 

common form of technology transfer, in recent years policy actors and academic bodies 

have increasingly been emphasizing the creation of academic spin-offs (Grimaldi et al., 

2011; Link et al., 2015; Siegel & Wright, 2015a).  

As described above, research institutions face both external pressure (by policy makers 

and rival organizations) and internal motivation (great potential for various benefits) to 

pursue effective transfer of their research. Despite their persistent efforts to promote 

                                                 
3 As all empirical papers were conducted in the context of research projects that analyze KTT in 
Germany (with an exception of paper III that additionally conducted an international compari-
son), this thesis has a particular emphasis on the German innovation system and its legal environ-
ment. 
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transfer and academic entrepreneurship, research institutions vary widely in their respec-

tive performances. Generally speaking, although under particular conditions (Link et al., 

2015), Audretsch and Göktepe-Hulten (2015) found that academic entrepreneurship in 

Europe still lacks behind the transfer performance of US universities (see also Mustar & 

Wright, 2010). Although comparably strong in patenting, academics’ engagement in ven-

turing research-based businesses is particularly low in Germany. Such businesses consti-

tute less than one percent of all newly created businesses in Germany (Braun-Thürmann, 

Knie, & Simon, 2010, p. 9), whereas in the US, these numbers lie at least at two to three 

percent (Lester, 2005, p. 10)4. In Europe and in Germany in particular, the gap between 

high levels of excellence in research and low levels in commercialization tends to be large, 

which is often referred to as the “European academic paradox” (Audretsch & Göktepe-

Hulten, 2015, p. 189; Baldini, 2009; Mosey, Guerrero, & Greenman, 2016; Organization 

for Economic Cooperation and Development [OECD], 2003). The European Commis-

sion compares technology transfer today in Europe with “an emerging industry: many valua-

ble product ideas, a highly fragmented landscape, a lack of critical mass, and wide disparities in terms 

of performances and developing practices” (European Commission, 2016a). This low level of 

transfer performance can partially be explained by the fact that most university technol-

ogy transfer in Europe has been informal and undertaken by large firms who own the 

patents that were registered through university-industry research projects (Audretsch 

& Göktepe-Hulten, 2015).  

                                                 
4 Reliable data on research-based academic spin-offs is hard to come by in Germany as objective 
databases are missing. Universities often do not systematically monitor their spin-off performance 
and apply different definitions for this mechanism of knowledge and technology transfer (see 
chapter 2.1.2), which limits the explanatory power of cross-university comparisons. For the case 
of North America, Landry, Amara, and Rherrad (2006) and Fini, Lacetera, and Shane (2010) 
found that 16.8% of Canadian scientists have attempted to create a spin-off (Landry, 2006) and 
11% of scientists in the US (Fini et al., 2010). 
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However, The German Council of Science and Humanities (2016) sees two main reasons 

for this untapped transfer potential: (1) a strategic deficit in the research institutions’ 

transfer activities and (2) a lack of acknowledgement and appreciation for transfer activ-

ities in the German academic community (“Strategie- und Anerkennungsdefizit”; The German 

Council of Science and Humanities, 2016, p. 8). Often reluctant to embrace their third 

mission and to increase efforts to transfer research findings to the public, publicly funded 

academic institutions in Germany tend to concentrate on the traditional university mis-

sions—conducting research and providing education (The German Council of Science 

and Humanities, 2016, p. 6). Consequently, these institutions rarely set specific goals 

concerning their transfer activities, not to mention their failure to develop systematic 

plans for their achievement and monitoring (The German Council of Science and Hu-

manities, 2016, p. 8). Correspondingly, Grave, Hetze, and Kanig (2014) found that, in 

2013, the majority of German Higher Education Institutions (HEI) were without a de-

fined transfer strategy5. Although knowledge and technology transfer has been promoted 

by multiple political actors and defined as a central function of HEIs and most of the 

HEIs had already established transfer offices at their organizations, only 42% of HEIs in 

Germany had defined their specific transfer strategies by 2013 (Grave et al., 2014, p. 12). 

The number and quality of publications remain the most common indicators for both 

the research and transfer performance within the German academic community (The 

German Council of Science and Humanities, 2016). 

                                                 
5 Additionally, 60% of these jobs at transfer offices are limited-time positions and financed by 
third-party funds, which leads to a high fluctuation and thereby constraints sustainable start-up 
support (Grave et al. 2014). 
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1.2 Research motivation 

Given the fact that managing transfer activities is—compared to the long history of public 

research institutions—a relatively new phenomenon, research organizations are still in the 

process of defining and establishing optimal practices relating to IP issues, incentive 

schemes, strategic objectives and measurements (Link et al., 2015). Contextual factors 

and institutional specifics, such as their regional environment, their research focus and 

their faculty, play a crucial role in a research institution’s transfer performance, but they 

only explain part of it (Rasmussen & Wright, 2015). Along these lines, scholars wish for 

further research to understand how organizational structures influence academic entre-

preneurship and the researchers’ individual propensity to engage in such activities (Gri-

maldi et al., 2011; Mosey et al., 2016; Siegel & Wright, 2015a). Addressing the above 

outlined “strategic deficit” that is prevalent in the German transfer landscape, this thesis 

aims to identify recommendations that help research institutions to define their individ-

ual transfer strategies and thus reduce potential constraints impacting transfer and aca-

demic entrepreneurship at their organizations. Thereby, the thesis contributes to findings 

by Siegel and Wright (2015a) who argue that research organizations become more stra-

tegic in their approach to academic entrepreneurship and that more and diverse actors 

become involved in such processes. Their findings on the relationships between environ-

mental and institutional factors within universities indicate the importance of developing 

organization-specific strategies to manage and facilitate transfer and academic entrepre-

neurship. Transfer does not follow the principle of ‘one size fits all’; the complexity of 

the topic makes general strategies that can ubiquitously be applied by every research 

institution impossible. As research institutions are heterogeneous in terms of their re-

search disciplines, size, available resources, scientific orientation, structures and needs, it 
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is impossible to apply the same transfer strategy that might be successful for one research-

intensive university to any other institution (Mustar et al., 2006; Siegel & Wright, 2015a; 

Wright, Clarysse, Lockett, & Knockaert, 2008). 

Addressing this general call for more research6, the present thesis analyzes (A) potential 

constraints impacting academic entrepreneurship at research institutions and (B) organizational prac-

tices that help reduce the identified constraints and barriers. Based on the analysis, this 

thesis aims to derive recommendations for research institutions of how to develop their 

individual transfer strategies and thus, facilitate academic entrepreneurship at their or-

ganizations. To this end, four empirical studies were conducted. While the focus of the 

first two studies is to identify factors that help explain scientists’ low engagement in en-

trepreneurial activities, the latter two studies analyze organizational practices that help 

reduce the identified constraints and thus, help foster transfer and academic entrepre-

neurship at organizations. Drawing on the findings of the four empirical studies, this 

thesis derives recommendations for key elements of transfer strategies that when being 

integrated into their transfer strategies can help research institutions encourage academ-

ics to actively participate in entrepreneurial activities, thereby strengthening their overall 

knowledge and technology transfer. These derived elements can serve as guidelines for 

the development of institution-specific transfer strategies as they provide the flexibility to 

be applied to the specific strength, needs and context factors. In order to facilitate the 

application of the findings, I will integrate these elements into a visual template and for-

mulate guiding questions that help to illustrate different application scenarios. 

                                                 
6 A more detailed description of existing gaps in academic entrepreneurship research will be given 
in chapter 4.4. Research questions will be outlined in chapter 5.  
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1.3 Structure of the thesis 

The present dissertation thesis comprises two parts:  

Part A represents the theoretical part and summarizes the overall findings of the thesis, 

its outcome and contribution to the literature. Part B builds the core of the thesis as it 

constitutes the empirical analysis and includes the four conducted studies.  

Part A is structured as follows:  

Chapter 1 serves as a brief introduction to the phenomenon of transfer and academic 

entrepreneurship, its relevance and the prevalent problems which the thesis aims to shed 

light on.  

Chapter 2 provides the theoretical foundation of the analysis including explanations of 

the differing concepts of knowledge and technology transfer, academic entrepreneurship 

and academic spin-off creation as well as their relation to one another (chapter 2.1). By 

presenting the analytical frame, it will be outlined on what different levels academic en-

trepreneurship can be analyzed and which one of these levels constitutes the level of 

analysis in the present thesis. Chapter 3 then describes the selected research methods for 

each of the four empirical studies. 

Drawing from the analytical frame, related research to the topic will be presented on 

three different levels: the system level (chapter 4.1), the organizational level (chapter 4.2), 

and the individual level (chapter 4.3). Building on the outlined existing findings, the se-

lection criteria for the individual-organizational level nexus as a level of analysis and the 

research gaps the thesis aims to address will be outlined more thoroughly in chapter 4.4. 
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Chapter 4 thereby summarizes the empirical background of the four empirical studies of 

the thesis (part B of the thesis).  

Drawing upon the presented analytical frame and empirical findings, in chapter 5 I will 

outline precisely the overall research question and the individual sub-questions of the 

four empirical papers.  

Chapter 6 provides a brief summary of the four empirical studies (chapter 6.1) and the 

discussion of their findings (chapter 6.2). The first part of the discussion focuses on iden-

tified constraints impacting transfer and academic entrepreneurship at research organi-

zations (chapter 6.2.1). The second part discusses the findings on organizational practices 

that help reduce identified constraints (chapter 6.2.2).  

The conclusions section (chapter 7) draws on the discussed findings and introduces the 

derived recommendations for key elements of transfer strategies. These elements are 

transformed into a visual tool comprising guiding questions for research organizations to 

help them define their individual transfer strategies (chapter 7.1). The limitations of the 

thesis are outlined in chapter 7.2. Finally, the aspects and organizational practices of 

transfer and academic entrepreneurship are outlined which may grow in relevance and 

should therefore be analyzed in future (chapter 7.3). 

Part B of the thesis includes the four published, empirical studies in full length (chapter 

8 - 11). The empirical data within the studies stem from different publicly funded research 

projects7 and were mostly qualitatively analyzed.  

                                                 
7 All research projects were conducted by Fraunhofer IAO, Center for Responsible Research and 
Innovation and were funded by the Federal Ministry of Education and Research. For a closer 
description of the research projects and methods of analysis, see chapter 3. 
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2 Theoretical Background 

Chapter 2 provides an introduction to the phenomenon of knowledge and technology 

transfer (KTT) with academic entrepreneurship constituting a specific dimension of it 

and academic spin-offs constituting a particular outcome of academic entrepreneurship. 

Various definitions of the constructs will be provided in order to develop a thorough 

understanding of KTT, academic entrepreneurship and academic spin-off creation. 

Moreover, this chapter outlines the analytical framework that serves as the theoretical 

foundation of the thesis as it allows for a structured analysis of the constructs KTT and 

academic entrepreneurship in innovation systems (chapter 2.2). This theoretical founda-

tion furthermore also serves as the analytical frame to systematically review existing em-

pirical findings on KTT and academic entrepreneurship on different levels (chapter 4). 

Summarizing the presented, it will be outlined which level of analysis this thesis addresses 

and why this thesis always refers to transfer and academic entrepreneurship together—

although the focus lies on the entrepreneurial dimension of KTT.  

2.1 Defining the constructs 

As outlined in the introduction, knowledge and technology transfer and its associ-

ated dimensions are pivotal for national innovation systems and constitute highly com-

plex phenomena. For these reasons, transfer and academic entrepreneurship are often 

analyzed with regard to specific research foci and in different research fields. Definitions 

of the constructs that are relevant for the present thesis are discussed in the following 
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(chapter 2.1.1). An introduction of academic spin-offs as particular products of transfer 

and academic entrepreneurship is given in chapter 2.1.2. 

 

2.1.1 The constructs: knowledge and technology transfer and academic 

entrepreneurship 

Research institutions have evolved from their original role of traditionally serving as a 

source for human resources and knowledge toward becoming a key innovation stake-

holder. They generate research and technologies that can be a main source of competitive 

advantage and economic growth (Carayannis & Campbell, 2011; Ranga & Etzkowitz, 

2013b). However, linking their research and making it accessible to other stakeholders 

in innovation systems—the industry, policy and society—constitutes the essential trigger 

mechanism for such sustainable advantage and prosperity (Carayannis & Campbell, 

2009, 2011).  

In this thesis, this knowledge and technology transfer (KTT) process is defined as complex 

exchanges of ideas, scientific findings, and methods of production among research institutions, industry, 

and the public, with the purposes of accommodating public preferences and of making innovations more 

accessible, useful, and appealing (see also paper II, chapter 9.2). This definition integrates 

findings of Szulanski (2000) who postulates that transfer constitutes a process rather than 

an act and findings of Bercovitz and Feldman (2006) who stress the importance of incor-

porating economic, social, and political influences into research in order to produce so-

cially relevant and economically useful knowledge. KTT can thereby furthermore be 

described as a structured and typically multidirectional process of exchanging scientific 

findings and (preliminary) results between diverse actors within the innovation system 

(Meißner & Sultanian, 2007). 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  12 
 

Occurring between the science and the industry sector, knowledge and technology trans-

fer can help commercializing research by transforming theoretical results and findings 

into marketable products and can thereby foster economic growth and wealth creation 

(Shane, 2004). Knowledge and technology transfer, however, encompasses a broader 

scope and is not limited to science—industry interaction. Moreover, it includes linkages 

between science and the other sectors—to policy and the society—as well as interaction 

within the science system such as interactions among basic, applied and experimental 

sciences (Carayannis & Campbell, 2011). Mechanisms of the latter include publications, 

researcher mobility, joint research projects, transdisciplinary research and international 

research projects (Grimaldi et al., 2011).  

Due to the changing role of research institutions toward key innovation stakeholders in 

national economies, science—industry collaboration has intensified immensely in the last 

two decades. Some scholars have argued that there is a significant difference among in-

formal and formal transfer mechanisms in science—industry interaction (Bercovitz 

& Feldman, 2006; Link, Siegel, & Bozeman, 2007; Perkmann et al., 2013). Formal trans-

fer mechanisms between the two sectors include IP-creation (patenting, copyrights, trade-

marks), licensing agreements between research institutions and private companies, par-

ticipation in spin-off creation, joint research agreements with industry, contract research 

agreements, consultancy activities, joint university-industry supervision of PhD as well 

as establishing property-based institutions such as incubators and accelerators and re-

search, science, and technology parks (Crespi, D’Este, Fontana, & Geuna, 2011; D'Este 

& Patel, 2007b; Link et al., 2015).  

Informal transfer on the other hand includes ad-hoc advice, networking with practition-

ers as well as attendance at meetings and conferences (Crespi et al., 2011; Link et al., 
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2007; Perkmann et al., 2013). However, this differentiation between formal and informal 

transfer is not consistent in the literature. D’Este and Perkmann (2011) for example con-

sider consultancy activities, contract research agreements and collaboration-research also 

as informal transfer. Other scholars do not differentiate between these mechanisms at all 

(Foo et al., 2016; Grimaldi et al., 2011). 

The differentiation between formal and informal transfer stems from the fact that schol-

ars have found that academics often do not disclose inventions to the university admin-

istrators or transfer managers in the TTOs (Huyghe, Knockaert, & Obschonka, 2016). 

Instead, academic findings and invention are often “going out of the back door” (Link et al., 

2007, p. 654) leaving universities with insufficient revenues from their intellectual prop-

erty potential. Often firms contact academics directly, particularly successful professors 

and star scientists, and work with them through informal working arrangements (Link 

et al., 2007; Perkmann et al., 2013), which weakens the research institutions’ transfer 

performances.  

Scholars often refer to these efforts undertaken by research institutions to promote 

commercialization of their research as academic entrepreneurship (Siegel & Wright, 

2015a). Accordingly, Grimaldi et al. (2011) define forms of academic entrepreneurship 

as mechanisms “by which academic research can be transferred to the market place” (p. 1047). Such 

forms include patenting and licensing—which constitute the traditional forms of transfer—

the generation of academic spin-offs, collaborative research, contract research and con-

sulting, as well as ad-hoc advice and networking with practitioners (Bonaccorsi & Pic-

caluga, 1994; D’Este & Patel, 2007a; Klofsten & Jones-Evans, 2000; Meyer-Krahmer & 

Schmoch, 1998; Perkmann & Walsh, 2008; Wright et al., 2008). As presented above, the 

latter two mechanisms are often referred to as informal technology transfer (Link et al., 
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2007; Perkmann et al., 2013). Following these understandings, I define academic entre-

preneurship herein as activities directed toward the commercialization of scientific findings.   

As this thesis differentiates between transfer and academic entrepreneurship, it also dif-

ferentiates between a research institution’s transfer and entrepreneurial activities. I use 

the term “entrepreneurial activities” for all activities that occur between the scientific and 

the business communities and can help transform theoretical findings into marketable 

products, hence support the commercialization of research. As has been pointed out, such 

commercialization activities include contract research, academic consulting, patenting, 

licensing and, ultimately, participation in academic spin-off creation. The other presented 

transfer mechanisms such as publications, joint research projects, joint supervision of 

PhD-students, collaboration projects, informal mechanisms are referred to as “broader” 

transfer activities. Since academic entrepreneurship constitutes a dimension of transfer, 

all entrepreneurial activities are at the same time transfer activities.  

The presented informal transfer activities are not particularly within the current scope of 

the present thesis. The thesis rather provides recommendations for research institutions 

of how to avoid such informal transfer and prepare organizational practices that encour-

age researchers to actively engage in transfer and academic entrepreneurship and to dis-

close their inventions to the organizations. 

 

2.1.2 The outcome: academic spin-offs 

As has been pointed out, academic spin-off creation constitutes a particular mechanism 

of transfer and academic entrepreneurship precisely. Although increasing, so far engage-
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ment in academic spin-off formation has been less subject of scholarly research as com-

pared to other more traditional commercialization channels such as patenting and licens-

ing (Link et al., 2015). 

This thesis sets a particular focus on the analysis of constraints impacting scientists’ par-

ticipation in academic spin-off creation at research institutions and organizational ap-

proaches toward strengthening this outcome of academic entrepreneurship. The thesis 

thereby follows the growing emphasis on academic spin-off creation by scientific and 

political bodies who stress the importance of transferring research findings into new ven-

tures.  

This rising emphasis on the creation of academic spin-offs in order to promote knowledge 

and technology transfer can be explained by the numerous benefits that these research-

based companies can provide: They have been found to be particularly effective at fos-

tering innovation, creating jobs, generating a direct economic impact, and promoting 

technological development (Auer & Walter, 2009; Bijedić, Maass, Schröder, & Werner, 

2014; Lautenschläger, Haase, & Kratzer, 2014; Rasmussen & Wright, 2015). Dickel 

(2009) furthermore found them to develop more rapidly than other types of newly cre-

ated businesses. A recent study by Hvide and Jones (2016) showed that Norwegian aca-

demic spin-offs are more likely to survive than start-ups from non-university contexts. 

Thereby, spin-offs have the potential to generate “local economic and technological spillovers 

through the stimulation of additional R&D investment and job creation” (Siegel & Wright, 2015b). 

Up to now, however, very few studies have examined those spillover effects on local 

economies. One such study, conducted by the Technical University of Berlin, found that 

academic spin-offs originating in universities in Berlin created over 10,000 jobs in its 

metropolitan area (Kirchner & Matuschka, 2011). 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  16 
 

Besides creating jobs in the local environment, participation in academic spin-off creation 

provides an additional career perspective for the scientists being involved in it. As has 

been shown by many studies, the German science system does not offer enough job 

opportunities for all academics who once enter the system (Commission of Experts for 

Research and Innovation, 2014b; Funken, Rogge, & Hörlin, 2015; Kahlert, 2012; Schütz, 

Sinell, Trübswetter, Kaiser, & Schraudner, 2016). This results in the fact that most scien-

tists have to leave academia at a certain point, often lacking alternative job opportunities. 

Founding a research-based business therefore offers an additional career path and can 

open a new career perspective for academics—however, up to now, this opportunity 

seems highly unrealistic to them (see paper I and section 6.2). 

Scholars use various terms for the creation of research based new ventures: the most 

common term of this commercialization mechanism is academic spin-off creation, which 

is also used in the present thesis. However, terms such as university-based companies, 

technology ventures, scientific spin-offs and science-based companies are often used syn-

onymously to academic spin-offs.  

Scholars vary to some degree in their understanding and scope of academic spin-off cre-

ation. While some scholars narrowly define academic spin-offs as newly founded ven-

tures that exploit university-assigned intellectual property rights (such as patented inven-

tions or university licenses) (Association of University Technology Managers [AUTM], 

2005; Bercovitz & Feldman, 2006, p. 179; Di Gregorio & Shane, 2003, p. 209), a larger 

share of scholars applies a broader definition of academic spin-offs that does not involve 

intellectual property formally disclosed to the research institution (Aldridge & Audretsch, 

2011, p. 1060; Fini et al., 2010, p. 1060; Foo et al., 2016, p. 213). According to the latter 

definition, academic spin-offs can be described as firms formed by university faculty or 
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staff, start-up firms that evolve from joint research projects with a research institution, or 

firms that are started by students or post-docs based on conducted research at the insti-

tution (Bercovitz & Feldman, 2006, p. 179). Following this broader understanding, Ras-

mussen and Wright (2015, p. 783) and Rasmussen and Borch (2010, p. 602) define aca-

demic spin-offs as “new ventures initiated within a university setting and based on technology derived 

from university research”.  

In line with the latter definition and following Auer and Walter (2009, p. 2), this thesis 

defines academic spin-offs herein as autonomous organizations that are formed by or with the help 

of employees of publicly funded research institutions in order to commercialize scientific findings and tech-

nological products originating in these institutions (see also paper IV, chapter 11.2).  

Since all forms of transfer at research institutions are intertwined to a certain degree and 

influenced by an institution’s context factors, the analysis of solely academic spin-off cre-

ation, its constraints and organizational practices toward promoting it without taking into 

account other transfer activities would be too narrow when aiming to promote academic 

entrepreneurship at research institutions. Instead, the broader organizational context has 

to be considered. Therefore, the terms KTT, academic entrepreneurship, and academic 

spin-off formation will all occur very frequently in the present thesis and are intentionally 

mentioned together. Statements that address “transfer and academic entrepreneurship” 

or “entrepreneurial activities and spin-off creation precisely” mean that they hold true 

for all transfer activities and entrepreneurial activities or academic spin-off creation re-

spectively. 
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Figure 1. Interactions amongst innovation stakeholders in the Quadruple Helix system (drawing from 
Carayannis & Campbell, 2009; Heidingsfelder et al., 2017). 

 

Figure 1 illustrates knowledge and technology transfer between the four stakeholders in 

innovation systems. The figure draws on the Quadruple Helix Model of innovation sys-

tems by Carayannis and Campbell (2009) and its conceptualization by Heidingsfelder, 

Sinell, Schütz & Schraudner (2017)8. It takes into account that transfer constitutes a mul-

                                                 
8 An extended version of the conceptualization by Heidingsfelder et al. (2017) was presented at 
the University-Industry Interaction Conference 2017 in Dublin, Ireland.   
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tidimensional process and does not only include science—industry interactions (Carayan-

nis & Campbell, 2011; Meißner & Sultanian, 2007; Szulanski, 2000). The focus of the 

study on academic entrepreneurship and spin-off creation as a particular commercializa-

tion form is highlighted via the arrow and the dotted lines (Auer & Walter, 2009; Gri-

maldi et al., 2011). 

2.2 Analytical framework 

In their effort to reassess academic entrepreneurship 30 years after the Bayh-Dole Act, 

Grimaldi et al. (2011) developed an integrative framework to analyze factors affecting 

the development of academic entrepreneurship at universities. This frame comprises 

three levels of analysis: (1) the system-level, (2) the university-level and (3) the individual level. 

These levels serve as the analytical framework of this thesis in two ways: first, the related 

empirical findings on constraints and organizational practices impacting academic entre-

preneurship are structured and presented following this framework (chapter 4). Sec-

ondly, it is outlined how the four empirical papers relate to this framework and which 

levels they address (chapter 5 and the respective papers).  

The first level, the system-level, addresses specifics of the (innovation) systems in which 

academic entrepreneurship takes place. These specifics include governmental actions, in-

stitutional configurations and local-context characteristics (Grimaldi et al., 2011, p. 1048). 

Amongst governmental actions are for example new laws or regulations towards transfer 

and the commercialization of research as well as national funding programs. In this re-

gard, Perkmann et al. (2013) found country specific regulations and policies to have a 
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significant impact on the commercialization performances of universities. Other govern-

mental support mechanisms such as substitutions of newly created ventures or tax re-

leases for spin-off companies would also lie on the system-level. Institutional settings on 

the system-level include for example the percentage to which research organizations are 

publicly financed. While public universities are typically fully financed by the govern-

ment, non-university organizations are often only partially financed by public funding 

agencies. This institutionalized setting significantly influences the transfer strategy of a 

research institution as those that face additional financial pressure are forced to approach 

additional funding. Transfer activities can be a lucrative source in this regard (Siegel 

& Wright, 2015a). Another institutional configuration on the system-level is the preva-

lence of venture capital in a country. Additionally, stereotypes and traditional, cultural 

norms would be addressed on this level. Such stereotypes for example describe the image 

of an entrepreneur or traditions in academia. Ultimately, characteristics of the innovation 

ecosystem that research institutions are embedded in are analyzed on the system-level.  

As the system-level affects both the other two levels (the university- and individual-level), it 

can also be viewed as a meta-level (Lundvall, 2010). 

The second level, the university-level, refers to aspects that describe organizational cultures, 

structures und practices affecting academic entrepreneurship (Grimaldi et al., 2011, 

p. 1048). This thesis refers to the university-level as the organizational-level to avoid limiting 

its findings only on factors that address universities. Instead, in order to widen its scope 

and address understudied research fields, this thesis investigates both universities and 

non-university organizations (see chapter 1).  
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Organizational structures on the second level describe internal support mechanisms and 

the transfer infrastructure at research institutions. The organizational transfer infrastruc-

ture can be described by the relationships among the departments, the existence of one 

or more transfer offices and their position within the institution. Organizational practices 

include proactive actions toward academic entrepreneurship as well as support services 

furthering scientists’ transfer engagement. This includes amongst others providing them 

with relevant industry contacts or advising their business strategies. Also, the creation of 

university venture funds would be analyzed as an internal organizational support mech-

anism. The effectiveness of such funds is, however, controversially discussed (Clarysse, 

Wright, Lockett, Mustar, & Knockaert, 2007; Lerner, 2004). Proactive initiatives toward 

academic entrepreneurship include efforts of a research institution to discover inventions 

that would otherwise not have been disclosed to the transfer office or university admin-

istrators (Siegel, Veugelers, & Wright, 2007). Another such action is initializing business 

plan competitions on campus to encourage spin-off ideas (Barr, Baker, Markham, & 

Kingon, 2009). However, such business plan competitions are often targeted at graduate 

students who follow other business ideas lacking a scientific background. They can there-

fore not be seen as academic spin-offs following the definition of this thesis (see section 

2.1.3). Aspects of the organizational culture that can influence the transfer performance 

of research institutions encompass internal values, organizational identity and an institu-

tion’s history (Clarysse, Wright, Lockett, van de Velde, & Vohora, 2005; Jain, George, 

& Maltarich, 2009). These factors are often invisible and hard to measure. They are, 

however, pivotal for the encouragement of academic entrepreneurship (Huyghe & 

Knockaert, 2015a; Mosey et al., 2016; Mosey & Wright, 2007; Rasmussen, Mosey, & 

Wright, 2011). When developing strategies to foster technology transfer research insti-

tutions must take the aspects of their individual organizational culture and history into 
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account (Grimaldi et al., 2011; Siegel et al., 2007). A qualitative approach is best suited 

to analyze these cultural micro-level factors (Grimaldi et al., 2011). 

Ultimately, the third level addresses individual scientists’ factors. This level is influenced by 

both other two presented levels and describes a scientist’s willingness and propensity to 

actively engage in transfer activities (Grimaldi et al., 2011, p. 1050). Only if scientists’ 

individual attitudes and organizational values toward commercialization are aligned to 

another, scientists are likely to actually engage in such transfer activities. This can pose 

a particular challenge as professors often deliberately chose to work in science instead of 

the industry sector (Grimaldi et al., 2011). Other factors on the third level include indi-

vidual characteristics such as motivational drivers, personal incentives, educational back-

ground and demographic data. With regard to the latter two dimensions, aspects of di-

versity such as gender or interdisciplinary diversity are analyzed on this level. Besides 

individual scientists’ characteristics, this thesis also refers to characteristics of research 

teams as well as of the TTO personnel on this third sub-level.  

As all three presented levels show strong interdependencies and interactions, they all 

have to be considered when analyzing the dynamism and evolution of transfer and aca-

demic entrepreneurship at research institutions (Grimaldi et al., 2011, p. 1050). Figure 2 

summarizes characteristics of the presented levels of analysis and illustrates interdepend-

encies among these levels. 

Similar models to the presented by Grimaldi et al. (2011), have been described and ap-

plied as analytical frames to analyze technology transfer by Murray and Kolev (2015) 

and Lundvall (2010). Murray and Kolev’s model (2015) comprises the national level, the 

local level and the individual level. Although named slightly differently, their three levels 
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describe nearly the same aspects and characteristics that are addressed at the respective 

levels by Grimaldi et al. (2011). 

                          

Figure 2. The integrative framework serving for the analysis of academic entrepreneurship at three 
levels (Grimaldi et al., 2011). Own conceptualization. 

 

Lundvall (2010) describes national innovation systems on two different levels: (1) the 

meta-level and (2) the level of operations. The meta-level includes all presented factors 

that are described on the system-level by Grimaldi et al. (2011). The operational level 

integrates aspects of a research organization and individual scientists9.  

As outlined, Grimaldi et al. (2011) developed the presented integrative framework to 

serve as an analytical structure for the analysis of academic entrepreneurship. In adopting 

this frame to analyze constraints impacting a scientist’s decision to engage in academic 

                                                 
9 This differentiation between influencing factors on the meta-level and level of operations was 
applied in paper II and III (chapter 9 and 10). 
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entrepreneurship and organizational practices promoting such engagement, this thesis 

sets its focus on the nexus between the second and third level, the individual-organiza-

tional level nexus. In addressing this nexus, the thesis builds on the findings of Perkmann 

et al. (2013) who state individual discretion to be the main determinant of engagement 

in transfer activities: no matter of any organizational setting or given support mechanism, 

research organizations always rely on the independent initiative of the individual aca-

demics to engage in entrepreneurial activities and thus foster an organizations’ KTT 

(Perkmann et al., 2013). Individual decisions are, however, always affected by the con-

textual environment under which the decisions are taken. Findings of Bercovitz and Feld-

man (2008) suggest that individual characteristics of scientists are important for describ-

ing a scientist’s engagement in transfer. However, they only explain parts of it as their 

behavior is conditioned by the local work environment. These findings support postula-

tions of the trait activation theory by Tett and Guterman (2000). Their interaction model 

describes to what degree individual traits are activated by situational influences. They 

found that the extent to which individuals take actions depends on environmental cues 

that are favorable for these individual traits. This in turn means that under unfavorable 

environmental conditions scientists might not engage in entrepreneurial activities despite 

positive attitudes toward them. The organizational context may therefore either promote 

or restrain the individual academic from engaging in entrepreneurial activities, above 

and beyond individual-related characteristics (Foo et al., 2016; Huyghe & Knockaert, 

2015a). As outlined, in addressing the individual-organizational level nexus the thesis 

thereby responds to the fact that scientist act in particular organizational settings and are 

highly influenced by such organizational specifics. Context factors that lie on the system-

level will be considered, they are, however, not the focus of the study.  
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2.3 Summary 

Although literature on transfer and academic entrepreneurship has been extensively in-

creasing in the last decade, no consensus on models has been reached that can holistically 

explain facilitating and hampering mechanisms within these complex areas. Instead, ex-

isting findings indicate further research gaps and reveal the demand to break down the 

transfer process and academic entrepreneurship in its constituent parts to allow a detailed 

analysis and identify underlying mechanisms (Mosey et al., 2016; Rasmussen & Wright, 

2015). However, research has shown that entrepreneurial activities are always embedded 

in the broader context of the overall transfer activities of a research institution and its 

innovation ecosystem (Link et al., 2015; Siegel & Wright, 2015a). Academic entrepre-

neurship thereby constitutes an integral part of a research institution’s knowledge and 

technology transfer and is highly intertwined with other transfer mechanisms. Therefore, 

an analysis of academic entrepreneurship at a research institution without taking into 

account the transfer context would be too narrow and limit the explanatory power of 

this thesis. When deriving managerial and policy implications it is pivotal to integrate 

and synthesize the topics of technology transfer and academic entrepreneurship (Link et 

al., 2015). Recommendations for research institutions of how to improve their entrepre-

neurial performances must therefore always take into account and address the broader 

transfer context of the research institutions. For these reasons, this thesis often addresses 

transfer and academic entrepreneurship together instead of stronger differentiating be-

tween the two constructs—while the focus still lies on academic spin-off creation as a 

particular mechanism of academic entrepreneurship.  

Following various scholars (Bercovitz & Feldman, 2008; Foo et al., 2016; Huyghe 

& Knockaert, 2015a) who argue that individual and organizational factors must always 
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be viewed together as they constantly interact with one another, in analyzing organiza-

tional practices and constraints scientists’ engagement in academic entrepreneurship this 

thesis addresses the individual-organizational level nexus. With the derived recommen-

dations for research institutions of how to develop their individual transfer strategies, 

this thesis aims to provide starting points for research institutions to initiate organiza-

tional change that encourages scientists to actively engage in academic entrepreneurship. 
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3 Research Approach 

Now that research on academic entrepreneurship has come of age10 scholars call for more 

in-depth and process oriented analysis to further explore subtle mechanisms and under-

lying processes in transfer and academic entrepreneurship (Wright, 2014). Much of the 

previous research that has been conducted to analyze academic entrepreneurship and 

specifically spin-off formation has been quantitative in nature (Grimaldi et al., 2011; 

O'Shea, Allen, Chevalier, & Roche, 2005; Rothaermel, Agung, & Jiang, 2007). Perkmann 

et al. (2013) found that qualitative research on academic engagement and commerciali-

zation constitutes less than 10 percent of all research on the topic (Perkmann et al., 2013, 

p. 425). However, Murray and Graham (2007) argue that “it is only through in-depth quali-

tative analysis that we can reveal insights into decisions to participate in commercial science, including 

both opportunities and faculty responses to them” (Murray & Graham, 2007, p. 664). Accord-

ingly, scholars from various research fields call for more qualitative research to analyze 

academic entrepreneurship, particularly on micro-levels investigating individual perspec-

tives (Bruni, Poggio, & Gherardi, 2005; Mosey et al., 2016; O'Shea et al., 2005; Rasmus-

sen et al., 2011; Siegel & Wright, 2015a). Responding to these calls, all four empirical 

studies included in this thesis follow qualitative social research approaches. The essential 

features of qualitative research are (1) the correct choice of appropriate methods and 

theories, (2) the recognition and analysis of different perspectives, (3) the researchers' 

reflections on their research as part of the process of knowledge production and (4) and 

the variety of approaches and methods (Flick, 2011, p. 14). Herein, the second feature is 

of particular importance as constraints impacting the individual engagement in academic 

                                                 
10 See chapter 4 for the current state of literature on factors affecting transfer and academic entre-
preneurship at research institutions. 
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entrepreneurship are analyzed. To this end, the empirical studies analyze diverse per-

spectives on organizational practices and cultures as well as individual needs. A qualita-

tive approach is state of art in this case as “qualitative research takes into account that viewpoints 

and practices in the field are different because of the different subjective perspectives and social back-

grounds related to them. Interrelations are described in the concrete context of the case and explained in 

relation to it” (Flick, 2011, p. 16). Qualitative methods are better suited to reveal deep 

insights on underlying structures and procedures as they are rather flexible and allow 

the interviewed subjects to speak freely and articulate important aspects (Flick, 2011). 

They thereby follow the so-called “principle of openness” (Hoffmann-Riem, 1980). Ac-

cordingly, Kleining (1982) argues that it is necessary to keep the research process open 

until its end in order to enable the research object to “present itself in its true color” (Kleining, 

1982, p. 233). When it comes to identifying individual constraints impacting transfer and 

academic entrepreneurship at the individual-organizational level nexus, a qualitative ap-

proach is therefore best suited to reveal such underlying assumptions by analyzing sub-

jective perspectives (Murray & Graham, 2007). Particularly aspects of an organizational 

culture can only be limitedly assessed with the use of quantitative methods as underlying 

norms and assumptions cannot be deliberately articulated by individuals (Schein, 2010). 

As has been outlined above, research on academic entrepreneurship has reached a point 

where more in-depth analysis is need to explore new aspects and underlying mechanisms 

explaining it. A quantitative approach would therefore not be appropriate in this case as 

its primary aim is to test hypotheses and assumptions whereas a qualitative approach 

makes it possible to explore and reveal new findings due to its open nature (Flick, 2011). 

The thesis aims to enhance validity and objectivity of the findings through data triangu-

lation (Blaikie, 1991; Johnson & Onwuegbuzie, 2004). According to Denzin (1970) four 
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types of triangulation exist: (1) data triangulation, which refers to data from different 

sources (e.g. persons, dates), (2) investigator triangulation, which involves multiple re-

searchers, (3) methodological triangulation, which involves application of multiple meth-

ods in a research project (e.g. interviews, surveys, observations) and (4) theory triangu-

lation, which involves taking into account multiple theoretical backgrounds for the inter-

pretation of data. Accordingly, the four empirical studies included in the thesis combined 

different methodological approaches and methods of analysis, considered investigator 

triangulation and combined data from different research projects. 

In the following, the selected methodical approaches in the four empirical studies are 

presented in closer detail. The following subchapters discuss arguments for the selection 

of the applied methods as well as relevant context features and outline sample character-

istics that are not included in the publications. This thesis makes no claim to be exhaus-

tive regarding to various opportunities to investigate the presented research questions. A 

detailed description of the methodological procedures is given in the published papers 

(chapter 8 – 11) and will not be outlined again. In contrast, description of interviewed 

samples will be provided as they have not been outlined in such great detail in the four 

empirical studies. 

3.1 Study I: secondary analysis 

Context and methods: The first empirical study combined data from two independent re-

search projects: (1) the joint research project “New Careers in Academia for Women and 
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Men”11 conducted by Fraunhofer Center for Responsible Research and RWTH Aachen 

and (2) the exploratory project “The Gender Dimension in German Knowledge and 

Technology Transfer”12. Both projects were funded by the Federal Ministry of Education 

and Research (BMBF). As the latter project also provides primary data for study II, its 

context will be outlined in chapter 3.2. The first project aimed at developing starting 

points for new career paths at the four German major non-university research organiza-

tions (Max-Planck-Society, Fraunhofer-Society, Leibniz Association and Helmholtz As-

sociation). To the end, a multi-level methodological approach was conducted combining 

different methods of empirical social research including qualitative interviews with HR 

managers, transfer managers and postdoctoral students as well as quantitative checklists 

to gather information on the offered career services at the organizations. The interviews 

with 112 postdoctoral students build the core data for the secondary analysis in study I. 

Primary to the interviews with the postdocs, the project team developed an interview 

guide based on the findings of the interviews with the HR managers and analysis of the 

checklists. These guidelines serve to structure the interviews while also allowing the in-

terviewees to speak freely and articulate their subjective priorities. Such a half-structured, 

explorative approach particularly serves to analyze the so far unknown relationship and 

constructs that are based on individual assumptions and opinions (Lamnek, 2010). This 

                                                 
11 Original title “Karriere und Führung: Frauen in Forschungsorganisationen und Technischen Universitäten”; 
project ID: 01FP1303; project duration: 06/2013-06/2015. The project was jointly conducted by 
Fraunhofer and RWTH Aachen. Results of the analysis by RWTH Aachen who analyzed con-
ditions for scientific careers at technical universities in Germany (TU9) are not part of study I 
and regarded as a separate dimension of the project.  
12 Original title “Sondierungsprojekt: Die Genderdimension im Wissens- und Technologietransfer”; project ID: 
03IO1309; project duration: 07/2013-11/2014. The project provides primary data for study II and 
serves as the exploratory phase of the project “Gender in Knowledge and Technology Transfer”, 
which provides the data base for paper III. 
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so-called “principle of openness” (Flick, 2011; Lamnek, 2010) allows to investigate sub-

jective perspectives and points of references of the individuals with regard the focus of 

analysis. It lets the interviewees articulate additional aspects that they regard relevant in 

this context (Diekmann, 2008; Kleining, 1995). The interviews lasted up to 90 minutes, 

were recorded and transcribed.  

In addition to the interviews with postdoctoral students, the authors of study I drew on 

data from qualitative interviews with 16 German KTT experts, which was gathered in 

the “Gender Dimension”-project. These interviews were also semi-structured and fol-

lowed the same principles as the abovementioned. Both analyses constitute secondary 

analyses13.  

Secondary analyses allow to analyze and test hypothesis and theories that did not consti-

tute the focus of the primary analysis (Bortz & Döring, 2006). Some scholars argue that 

secondary analyses show greater levels of objectivity than primary analyses as the data 

is analyzed by another researchers than the one who gathered the data (Witzel, Me-

djedovic, & Kretzer, 2008).  

The focus of these secondary analyses was to explore similarities and differences in aca-

demic employment and academia. To this end, the gathered interview data was analyzed 

with regard to working conditions, motivations and needs for further career paths in 

academia. In order to assess working conditions in entrepreneurship and motivational 

                                                 
13 Secondary analysis refers to two types of data analysis: (1) data that is re-used and analyzed a 
second time with regard to a different research question than the first time (primary analysis) or 
(2) in the case of meta-analytic reviews that combine data from different sources to derive cross-
study conclusions (which holds particularly true for quantitative data) Bortz and Döring (2006). 
Study II applies the former type of secondary analysis. 
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drivers and needs of entrepreneurs, the interview data was enriched with a comprehen-

sive literature review. Drawing on the findings of the review, the authors “deductively 

derived” (Flick, 2007; Mayring, 2010) categories, which helped analyze the gathered 

data. In accordance with the major principle of qualitative social research, findings were 

presented with the aid of prototypical quotations that best illustrate the findings rather 

than provide a representative sample (Haas & Scheibelhofer, 1998). To enhance objec-

tivity, the interviews were not analyzed by the same researchers who conducted them, 

thereby achieving investigator triangulation (Denzin, 1970).  

Drawing on the findings of the literature review and secondary analyses, the authors of 

study I were able to derive implications that make entrepreneurship more accessible to 

researchers and re-define boundaries between entrepreneurship and academia. 

Sample description: In both research projects, the method of theoretical sampling (Flick, 

2011; Glaser & Strauss, 2010) was applied in order to identify the criteria for interviewee 

selection. To avoid potential gender biases (Acker, 1990) both men and women were 

included to approximately equal proportions in both interview samples. Postdoctoral 

students build the vast majority of the sample. Reasons for choosing postdoctoral stu-

dents instead of senior-level scientists as units of analysis include the following: First, the 

role of professors and so-called star scientists has been comprehensively explored by 

many other scholars (see for example Lam, 2010; Perkmann et al., 2013; Zucker, Darby, 

& Brewer, 1998). Secondly, postdoctoral students are still at an early stage of their aca-

demic career and may be more willing to expand their capabilities as they face great 

uncertainty which career path to follow in the future (Schütz et al., 2016). Also, tenured 

or full professors may lack necessary commercial skills as they are not forced to need 

them in their privileged position with unlimited contracts. Thirdly, postdoctoral students 
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are the academics of the generation that will be responsible to keep the high level research 

and innovation in the future. Characteristics of the interviewed postdocs are summarized 

in table 1. 

Table 1. Sample description of interviewed postdoctoral students. 

 Women Men 

sociodemographic data   

no. of individuals (n) 56 56 

Ø age 37 38 

relationship 
partner full-time employed 
partner part-time employed 

83% 
95% 
5% 

86% 
61% 
30% 

care duties  
for children (< 18 years) 
for elderly 

 
61% 
7% 

 
58% 
0% 

career track   

Ø no. of years in current employment  2,8 3,0 

Ø no. of years in academia 6,3 6,3 

Ø no. of employers 2,6 2,4 

Ø no. of research visits abroad 1,2 1,2 

Ø no. of years per research visit 2,8 2,3 

 

As has been outlined, the data on the postdocs’ perceptions were combined with inter-

view data with 16 KTT experts. This thesis follows the definition of experts by Bogner 

and Menz (2002) who regard experts to “have technical process oriented and interpretive 

knowledge referring to their specific professional sphere of activity. Thus, expert knowledge does not only 

consist of systematized and reflexively accessible specialist knowledge, but it has the character of practical 

knowledge in big parts. Different and even disparate precepts for activities and individual rules of 

decision, collective orientations and social interpretive patterns are part of it. […] By becoming practically 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  34 
 

relevant, the experts' knowledge structures the practical conditions of other actors in their professional 

field in a substantial way” (Bogner & Menz, 2002, p. 46).   

The interviewed KTT experts were employed by different scientific organizations, gov-

ernment or private transfer agencies. These senior managers were selected (1) because 

of their long-term and vast experience in relevant fields, (2) their responsibilities regard-

ing spin-off creation and/or (3) because their views carried substantial weight in setting 

KTT agendas due to their positions. Table 2 summarizes characteristics of the inter-

viewed KTT experts. 

Table 2. Sample description of interviewed KTT experts14. 

Variable Women Men 

sample size 10 6 

profession 
research organization 
governmental agency 
private transfer agency 

 
4 
2 
4 

 
3 
1 
2 

3.2 Study II: abductive approach 

Context and methods: The data of study II was gathered within the project “The Gender 

Dimension in German Knowledge and Technology Transfer” conducted by Fraunhofer 

Center for Responsible Research and Innovation and funded by the Federal Ministry of 

Education and Research. The project aimed to rigorously analyze gender aspects in Ger-

man KTT as no comprehensive studies on the relationship of these two constructs had 

                                                 
14 Please note that characteristics differ from sample characteristics of study II although both data 
stem from the same research project. This is due to the fact that the secondary analysis of study 
I does not include all interview data gathered in the research project. Study II thereby provides a 
more comprehensive description of the interviewed experts. 
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been conducted up to then. The findings of study II constitute the primary analysis of 

the research data. 

As in study I, the authors of study II both conducted a comprehensive literature review 

and qualitative interviews. In contrast to study I, the literature review did not only serve 

to analyze the gathered data, but first of all served to deductively derive categories for 

the interview guidelines (Flick, 2011). The methods chapter of study II outlines the pro-

cess of reviewing and structuring related literature to the topic close detail (chapter 9.3.1 

and 9.3.2) and is therefore not be presented herein again. The conducted interviews 

lasted about 90 minutes, were recorded and transcribed. 

Experts15 in the field of knowledge and technology transfer from different sectors (aca-

demia, industry and policy) build the sample for the qualitative interviews. Such expert 

interviews can be applied in order to explore new research fields, to identify thematic 

structures in research fields and to generate hypotheses (Bogner & Menz, 2002, p. 37). 

Expert interviews furthermore, serve to develop typologies and theories by reconstruct-

ing the knowledge of various experts (Flick, 2011, p. 166). Further arguments for the 

chosen methodological approach of semi-structured qualitative interviews are presented 

in study I (previous chapter 3.1) and hold also true for study II. They will therefore not 

be outlined again.  

The data was analyzed following an abductive approach, which required the authors to 

simultaneously analyse collected data and build hypotheses (Suddaby, 2006). This con-

cept is called “constant comparison” and constitutes a major pillar of this methodological 

                                                 
15 For a definition of “expert” in this context see previous chapter 3.1 (page 33-34). 
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approach (Glaser & Strauss, 1967). Such a practically-driven approach “focuses on the inter-

pretive process by analyzing the actual production of meanings and concepts used by social actors in real 

settings” (Gephart, 2004, p. 457; Suddaby, 2006, p. 633). Despite its explorative nature, 

the analysis must be grounded on relevant literature (Suddaby, 2006, p. 634) and encom-

pass more than the pure presentation of raw data (Suddaby, 2006, p. 635). 

Sample description: The semi-structured qualitative interviews were conducted with 22 

KTT experts who were former and current employees of either one of the four major 

non-university research organization or of one of the nine leading universities of technol-

ogy in Germany (jointly known as the TU9 alliance). Among them, 16 were senior KTT 

managers or specialists and six were owners of transfer-related companies. Selection cri-

teria included that (1) the interviewees’ profession related to KTT (either in research 

organizations, intermediary agencies or as experienced academic entrepreneurs) and that 

(2) they provided long-term experience in KTT and high levels of seniority. Table 3 

outlines sample characteristics in closer detail.  

Table 3. Sample description of interviewed KTT experts. 

Variable Women Men 

sample size 14 8 

no. academic entrepreneur 3 2 

intermediary 
research organization 
private transfer agency 
governmental transfer agency 

 
5 
4 
2 

 
3 
2 
1 
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3.3 Study III: developing ideal types  

Context and method: The data for study III was gathered within the research project “Gen-

der in Knowledge and Technology Transfer—Encouraging Entrepreneurial Attitudes in 

Researchers”16 conducted by Fraunhofer Center for Responsible Research and Innova-

tion and funded by the Federal Ministry of Education and Research. The project seeks 

to develop new, more systematic and inclusive approaches that facilitate scientists’ par-

ticipation in knowledge and technology transfer in Germany. The long-term goal of the 

project is therefore to encourage more scientists, particularly women, to participate in 

transfer, particularly by initiating academic spin-offs and patenting their know-how. To 

this end, the project team conducted a best-practice analysis interviewing senior staff 

members within highly entrepreneurial organizations both in and outside of Germany. 

In order to introduce diverse perspectives into the transfer process, the project particu-

larly focused on the following and similar matters: How can German research institu-

tions incorporate key aspects of identified international best practice approaches and thus 

encourage entrepreneurial attitudes in their own employees? Do men and women ap-

proach transfer activities differently, and how? What are the differences between their 

ultimate transfer goals, strategies, and results? Do they respond to particular organiza-

tional practices differently, and how? Finally, how would more women participating in 

the transfer process affect its trajectories and results?  

                                                 
16 Original title “Gender und Verwertung: Neue Ansätze und Maßnahmen zur Integration der 
Genderdimension in den Wissens- und Technologietransfer um gesellschaftliche Bedarfe zu ad-
ressieren”; project ID: 03IO1505; project duration: 09/2015-09/2018. 
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The best-practice analysis represents just one aspect of the applied methods within the 

project. Its primary aim was to identify, which specific practices and aspects of organiza-

tional structure and culture positively influence spin-off formation within the chosen, 

highly transfer-oriented organizations. In the following project stage, the project team 

developed a research guideline that was built on the findings of the best-practice analysis 

and conducted 42 qualitative interviews with experienced academic entrepreneurs of 

both public universities and non-university research organizations in Germany.  

The data that was gathered within this best-practice analysis was re-used and secondary 

analyzed in study III. The study aimed to reveal subtle relationships between the organ-

izations’ transfer strategies and operational practices in order to account for their high 

levels of transfer productivity and academic spin-off creation. To this end, semi-struc-

tured qualitative interviews with transfer experts of highly productive transfer organiza-

tions from six different countries were conducted17. Arguments for this explorative qual-

itative methodological approach remain the same as for study I and II and will therefore 

not be repeated in this chapter. Methods of analysis, however, differ from those applied 

in study I and II as the authors of study III chose to build ideal types of transfer offices 

in order to reveal subtle relationships between transfer strategies and operational prac-

tices. Ideal types are “fictional” mental constructs and do not exist in the material world 

(Weber, 1904). The analysis method of developing such ideal types is outlined in close 

detail in study III (chapter 10.3) and will therefore not be repeated herein.  

                                                 
17 Please note that the analysis of data for study III only focusses on five countries (Germany, 
Switzerland, Italy, Sweden and Israel). Belgium was excluded for the analysis as only two transfer 
managers were analyzed in this country.  
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Sample: The sample of study III comprises KTT managers in non-university research 

organizations and universities in Germany, Sweden, Israel, Switzerland and Italy. Selec-

tion criteria of the analyzed countries included that (1) they are all rated as industry 

nations, (2) their academic systems and (3) start-up cultures showed similarities. The 

project team identified the most productive research organizations with regard to transfer 

activities in the selected countries and approached the directors of the transfer offices 

associated to these research organizations. Therefore, it was not necessary to define an-

other selection criteria for the interview sample. To avoid gender bias, the project team 

aimed to include both women and men in the sample, which posed a challenge as the 

senior positions were often hold by male directors (see table 4 for closer detail).    

Table 4. Sample description of interviewed transfer managers. 

Variable Germany Sweden Switzerland  Italy Israel Belgium TOTAL 

no. of inter-
viewed transfer 
managers (n) 

12 4 5 6 8 2 37 

share of women 
(in %) 

33% 0% 20% 33% 50% 0% 30% 

no. of included 
organizations 

8 4 3 4 6 2 27 

3.4 Study IV: Multiple-case study approach 

Context and method: Data for study IV was gathered within the research project “The 

Knowledge Triangle—New Methods for Promoting multi-disciplinary, highly technolog-

ical Spin-offs”18 conducted by Fraunhofer Center for Responsible Research and Innova-

tion and funded by the Federal Ministry of Education and Research. Based on the facts 

                                                 
18 Original title “Wissensdreieck: Evaluierung einer transdisziplinären Vorgehensmodells für technologiebasierte 
Ausgründungen”; project ID: 03IO1506; duration: 2015-2018. 
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that innovation occurs at the intersection of different fields and perspectives and that 

highly technological businesses require a broad array of knowledge and skills, the project 

aimed to initiate highly technological start-ups by setting up transdisciplinary founding 

teams. To achieve this transdisciplinarity, three different professional backgrounds were 

integrated in these teams: design, natural sciences and business administration. These 

professions build the three sides of the Knowledge Triangle. The project team developed 

a process method by drawing on design know-how and the social sciences, which resulted 

in a six months incubation program. The data that was gathered through the analysis 

and evaluation of this incubation program serves as the data base for study IV. Research 

methods applied in the project included 60 qualitative interviews, three quantitative 

online surveys as well as regular field notes, from which only the interview data and 

fields notes were analyzed in study IV. The interviews lasted between 20-40 minutes, 

were recorded and transcribed. 

In comparison to the other three papers included in this thesis, study IV followed a lon-

gitudinal case study approach (Eisenhardt, 1989a; Eisenhardt & Graebner, 2007) in order 

to analyze how design contributed to the development of entrepreneurial competencies 

in academic spin-off teams. This approach is inductive in nature and serves to derive 

new theoretical constructs as well as formulate new propositions. It thereby provides a 

means of analyzing qualitative data in unexplored research areas, with the aim of an-

swering “how” and “why” questions (Yin, 2009). Such an exploratory case study ap-

proach is particularly useful in the given research scenario as it “[…] would be used if you 

were seeking to answer a question that sought to explain the presumed causal links in real-life interven-

tions that are too complex for the survey or experimental strategies. In evaluation language, the expla-

nations would link program implementation with program effects. […] This type of case study is used to 
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explore those situations in which the intervention being evaluated has no clear, single set of outcomes” 

(Yin, 2003 cited in Baxter & Jack, 2008, p. 548). 

Following the multiple-case study principle (Eisenhardt, 1989a; Eisenhardt & Graebner, 

2007; Yin, 2003), study IV comprised eight cases and thereby met the requirements of 

the generally recommended number between four and ten cases (Eisenhardt, 1989a). 

Each founding team was regarded a different case and serves as a replication for the 

influential role of design in the development of entrepreneurial competencies. To achieve 

investigator triangulation and thereby enhance the validity of the findings (Denzin, 

1970), the data was analyzed by different researchers than those who conducted the in-

terviews.  

Sample description: Responding to the call for more research analyzing the involvement of 

surrogate entrepreneurs in academic entrepreneurship (Siegel & Wright, 2015a), partici-

pants in the incubation program were not full-time employed by the research organiza-

tion. However, as they acted in the environment of a non-university research organiza-

tion and had access to the organization’s scientific resources, their participation in new 

venture creation is regarded as engagement in academic spin-off creation. In addition to 

the interviews with project participants, the project team conducted interviews with their 

coaches (team and business coaches) and the jury members who assessed the quality of 

the final business ideas and their development stage. Data from the latter interviews were 

not included in the analysis of study IV. Because the participants were interviewed sev-

eral times during the program, the number of interviews exceeds the number of partici-

pants (compare table 5 and table 6). 
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Table 5. Sample description of interviewed participants (excluding jury members and 
team coaches). 

Variable Design Natural Sciences Business Administration 

sample size 10 9 7 

gender 
share of women (in %) 

 
6 (60%) 

 
5 (56%) 

 
2 (29%) 

Ø age* (SD) 28.83 years (4.3) 

profession 
share of students (in %) 
share of employed (in %) 

 
4 (40%) 
6 (60%) 

 
2 (22%) 
7 (78%) 

 
1 (14%) 
6 (86%) 

Ø entrepreneurial  
experience* 

yes: 36% 
no: 64% 

* holds true for n=25; differentiation between expertise not possible. 

 

Table 6. Summary of number and dates of conducted interviews. 

 
1. ROUND: PAR-

TICIPANTS 
2. ROUND: PARTICI-

PANTS 
EXIT INTER-

VIEWS* 
COACHES AND 

JURY MEMBERS 

no. interviews 23 16 13 8 

gender 
share women 
share men 

 
52% (12) 
48% (11) 

 
50% (8) 
40% (8) 

 
62% (8) 
38% (5) 

 
38% (3) 
62% (5) 

* conducted with participants that quit and dropped out of the program. As participants dropped out during 
different stages of the program, it is possible that they were interviewed up to three times. The project team 
did not conduct exit-interviews with all of the drop-out candidates. 
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4 Empirical Background 

This chapter aims to provide a comprehensive overview of the related research on aca-

demic entrepreneurship particularly focusing on studies analyzing antecedents of aca-

demic spin-off creation. To this end, findings from meta-analytic reviews, recent empiri-

cal papers as well as case studies will be presented with regard to the introduced three 

levels of analysis (Grimaldi et al., 2011). Chapter 4.4 provides a brief summary of these 

findings and outlines the identified research gaps that this thesis addresses.  

4.1 System-level 

As has been pointed out, the system-level contains aspects with regard to legal rules, 

characteristics of the innovation ecosystem, institutional settings and cultural norms and 

values. In the following, existing empirical findings on the relationship amongst these 

aspects and transfer and academic entrepreneurship will be presented.    

4.1.1 Legal regulations 

The most extensively studied aspects on the system-level—and maybe in the whole liter-

ature on academic entrepreneurship—are the consequences of the introduction of the 

Bayh-Dole Act in the US in 1980 (Murray & Kolev, 2015). The Bayh-Dole regime was 

initially introduced with the aim to make research advances available to the public and 

particularly facilitate commercialization of university research (Kenney & Patton, 2009; 

Link et al., 2007; Link & Siegel, 2005). The act induced a systematic change as it granted 

ownership of inventions from publicly funded research to the universities (Merrill & 

Mazza, 2011). Until early in the 20th century, the Humboldt tradition remained prevalent 
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in Europe incarnated by the so-called Professor’s Privilege (Astebro, Braguinsky, 

Braunerhjelm, & Brostroem, 2016). These two IPR regimes differ with respect to two 

major conditions: under Bayh-Dole, the university instead of the inventor holds the con-

trol rights of the inventions which grants them to retain title of the federally funded 

inventions. On the other hand, they have to pay the patent filing costs and are obliged 

to promote commercial application of the inventions (Astebro et al., 2016; Jensen & 

Thursby, 2001). With the professor’s privilege, it is in the power of the inventor to decide 

how to handle his/her invention. Accordingly, under the latter regime the university has 

no stakes in the IP that is generated by a scientist—even though he/she is employed by 

the institution. The exact opposite is the case in Bayh-Dole regimes that grant full own-

ership of inventions and IP to the research institutions, which in turn typically grant the 

inventors a residual share of about 30 percent (Astebro et al., 2016; Hvide & Jones, 2016; 

Jensen & Thursby, 2001; Lach & Schankerman, 2008). 

Partially motivated by the assumption that US universities are particularly effective at 

commercializing scientific findings and starting highly technological businesses (see for 

example research institutions as MIT or Stanford, or academic spin-offs as Google or 

yahoo!), similar acts to Bayh-Dole have been adopted by many other countries across 

Europe (e.g. Germany, Norway, Finland, Denmark and Austria) and Asia in the last two 

decades19 (Geuna & Rossi, 2011; Lissoni, Llerena, McKelvey, & Sanditov, 2008).  

However, the introduction of the Bayh-Dole Act and similar such regimes (the abolition 

of the Professor’s Privilege in European countries), their consequences and effectiveness 

                                                 
19 In Germany in 2002, the Employees’ Inventions Act (§42 ArbNErfG) was announced to em-
power universities to commercialize their employees’ inventions (Walter, Schmidt, and Walter, 
2016). 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  45 
 

of promoting the transfer of research results to the public particularly via commercializa-

tion of university research is highly controversially discussed. Three competing lines of 

arguments can be found in the literature: Those who acknowledge the act stressing its 

great beneficiaries and overarching importance for promoting knowledge and technology 

transfer (OECD, 2003; Stevens, 2004), those who are more skeptical and attribute the 

rise of patenting activity in the US after the introduction of the act to other legal adjust-

ments and trends in academia (Geuna & Nesta, 2006; Lissoni, Lotz, Schovsbo, & Trec-

cani, 2009; Proff, Buenstorf, & Hummel, 2012; Verspagen, 2006) and, ultimately, those 

who state that the act had even negative effects on scientists’ propensity to patent or 

disclose their inventions to the university (Astebro et al., 2016; Czarnitzki, Doherr, 

Hussinger, Schliessler, & Toole, 2015; Hvide & Jones, 2016; Valentin & Jensen, 2007).  

The National Academy of Sciences certainly belongs to the advocates of the act as they 

conclude in their report on the management of university IP in the public interest that 

“the system put in place by the Bayh-Dole Act […] is unquestionably more effective than its predecessor 

system [...] in making research advances available to the public.” (Merrill & Mazza, 2011, p. 61). 

Some scholars are even more enthusiastic about the consequences of the act and take the 

view that “the Bayh-Dole Act turned out to be the Viagra for campus innovation. Universities that 

would previously have let their intellectual property lie fallow began filing for—and getting patents at 

unprecedented rates. Coupled with other legal, economic and political developments that also spurred 

patenting and licensing, the results seem nothing less than a major boom to national economic growth” 

(cited in Aldridge & Audretsch, 2011, p. 1059; Mowery, Nelson, Sampat, & Ziedonis, 

2004, p. 206; Original by Zacks, 2000). Other scholars stress these “other legal, economic 

and political developments” and attribute no explicit effects to the introduction of Bayh-

Dole: although the US patent rate had been five times larger in 1999 than in 1980, 
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Mowery and Sampat (2004) found no evidence for a structural breakthrough caused by 

the Bayh-Dole act. Instead they attributed this rise to pre-existing trends (Mowery et al., 

2004). The decline of governmental funding and its replacement through competitive 

funds forced research institutions to access additional financial sources and can thereby 

also partially explain the increased patenting activity of universities (Geuna, 2001). 

Geuna and Nesta (2006) found evidence that university patenting activity in Europe 

started rising after abolitions of the professor’s privilege. However, this increase is very 

heterogeneous in terms of disciplines and countries and can therefore not be solely ex-

plained by the introduction of new IPR regimes (Geuna & Nesta, 2006). 

Critics of the introduction of Bayh-Dole-like regimes are particularly found in Europe: 

Studies on the transfer situation in Germany, Norway, Sweden and Denmark showed 

that the introduction of such IPR regimes are typically associated with significantly lower 

patenting activity by university scientists (Astebro et al., 2016; Czarnitzki et al., 2015; 

Valentin & Jensen, 2007). Critics can also be found in the US: Kenney and Patton (2011) 

analyzed technology transfer at six universities in Northern America and Canada and 

found suggestive evidence that inventor ownership universities were more effective in 

generating spin-offs. A recent study by Hvide and Jones (2016) showed that for the case 

of Norway the abolition of the Professor’s Privilege in 2003 led to an approximate 50 

percent drop in the rate of spin-offs initiated by university researchers. Accordingly pa-

tent rates fell by a similar percentage. Besides these quantitative numbers, the authors 

furthermore identified a decrease in the quality of registered patents and academic spin-

offs. Patents that were registered after 2003 were cited less often and academic spin-offs 

of that cohort showed smaller growth rates (Hvide & Jones, 2016, p. 3). Analyzing the 
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full population of universities in Norway, Italy and the UK, Fini, Fu, Mathisen, Rasmus-

sen, and Wright (2017) found institutional changes both on the system- and organiza-

tional-level to facilitate academic spin-off creation. However, this increase in quantity 

came along with a decrease in quality of such firms, as measured by the spin-offs’ capacity 

to attract venture capital (Fini et al., 2017, p. 377). With regard to the quantitative di-

mension, Fini et al.’s (2017) findings thereby contradict previous findings by Hvide and 

Jones (2016).  

With regard to university-industry collaboration, studies show that universities become 

increasingly aggressive in claiming IPR and such high royalty payments. This leads to 

the fact that negotiations on potential cooperation projects become more time consuming 

and can even fall apart before initiating any cooperative activity (Bhattacharjee, 2006; 

Destler, 2008; Gewin, 2005). 

Despite the outlined controversially discussed effectiveness of Bayh-Dole in promoting 

commercialization of research, the act certainly had significant managerial implications 

for research institutions. After the introduction of the act, the research institutions started 

to establish technology transfer offices (sometimes called technology licensing offices) in 

order to control and administrate legal duties and paperwork associated with invention 

disclosure and licensing. Whereas only 14 percent of US universities had a transfer office 

before 1980, this number rose up to over 80 percent in the 1990s (Astebro et al., 2016; 

Mowery et al., 2004). By now, the scope of duties and responsibilities of these transfer 

offices has broadened substantially (see chapter 4.2).  

The influences of institutional rules on academic spin-off creation has not been studied 

extensively. An exception builds a recent study by Baldini, Fini, and Grimaldi (2015) 
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analyzing academic entrepreneurship in Italy. They found that research institutions hav-

ing greater autonomy in the management of IPR perform significantly better than insti-

tutions with rigid IPR regulations.  

With regard to investment strategies by venture capitalists, it can be assumed that insti-

tutional regulation that grants the associated research institute equity stakes in their spin-

offs substantially constrains the spin-offs’ chances to raise venture capital. The technol-

ogy or research finding that is meant to get commercialized typically constitutes the spin-

off’s unique selling point. If the IPR does not lie within the company, the value of the 

company would be substantially decreased. Private investors typically do not invest in 

such spin-offs as they seek independence and avoid relying on other investors/research 

institutions. If the IPR of a technology or process is owned by the research institution 

instead of the spin-off, the founding team will therefore most likely face challenges to 

raise venture capital for their company. This holds true even if they arranged exclusive 

licensing agreements in order to make use of the IP as such agreements already limit the 

spin-offs in their flexibility, speed and further development. 

4.1.2 Regional environment and culture 

Besides the presented consequences of the systematic legal changes and institutional con-

ditions, influences of regional factors and local environment on academic entrepreneur-

ship are analyzed on the system-level: these local contexts can substantially influence a 

research institution’s transfer strategy and productivity (Baldini et al., 2015; Link et al., 

2015; Siegel & Wright, 2015a).  

In supportive, well-developed innovation ecosystems, research institutions face fewer 

transfer challenges. Commercialization of research is therefore more likely to happen. 
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Studies have suggested that in such environments research institutions can adopt fairly 

reactive and passive transfer strategies focusing on strong ties to other actors within their 

ecosystem (Degroof & Roberts, 2004). In contrast, in less developed ecosystems research 

institutions may adopt rather proactive transfer strategies that help building stronger net-

works among the involved actors to overcome the fragmented transfer infrastructure and 

help in building a strong innovation community (Clarysse et al., 2005; Clarysse, Wright, 

Bruneel, & Mahajan, 2014; Wright et al., 2008; Wright, Clarysse, Mustar, & Lockett, 

2007). When aiming to encourage spin-off creation in such environment, research insti-

tutions would need to provide incubation of their spin-offs themselves as they could not 

rely on strong support mechanisms with their ecosystem. Fini, Grimaldi, Santoni, and 

Sobrero (2011) suggest that a research institution’s impact on fragmented ecosystems is, 

however, stronger if they focused on building bridges and facilitating the exchange 

among the involved actors than by fostering spin-off creation. However, there is a need 

for future research analyzing the impact of academic spin-offs on the development of 

innovation ecosystems and the university’s role within it (Clarysse et al., 2014).  

Ultimately, effects of cultural values impacting academic entrepreneurship are analyzed 

on the system-level. In this regard, scholars have found that the systems of entrepreneur-

ship and academia are often perceived as to different worlds. Scientists’ own discouraging 

assumptions about these different logics in the two systems have been found to signifi-

cantly reduce their entrepreneurial intent (Braun-Thürmann et al., 2010; Jain et al., 2009; 

van der Sijde, David, Frederik, & Redondo Carretero, 2014) (see also paper I and II). 

This holds particularly true for Germany, where universities have traditionally followed 

Humboldt’s model of combining research and teaching and where university education 
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has been associated with fulfilling the employment needs of big companies. The com-

mercialization of research instead enjoys little appreciation (Ambos, Mäkelä, Birkinshaw, 

& D'Este, 2008; Astebro et al., 2016; Sass, 2011). Third stream activities are—if any—

viewed as complementary to the actual tasks of research, academic advancement, train-

ing of researchers, teaching, and learning (Perkmann et al., 2015). 

4.2 Organizational-level 

Empirical studies analyzing academic entrepreneurship at the organizational-level are in 

the following. The findings are structured with regard to aspects of the organizational 

culture (including incentive systems, norms and values), characteristics of the university 

(including initiatives, program and networks) and characteristics of the transfer office 

(TTO). 

4.2.1 Organizational culture  

In order for new strategic initiatives to be sustainably effective, such initiatives have to 

be accepted by the individuals within the organization and integrated into the organiza-

tional cultural norms (Schein, 1990; Sullivan, Sullivan, & Buffton, 2001). Huyghe and 

Knockaert (2015a) studied the impact of organizational culture and climate on the entre-

preneurial intentions of 437 university scientists in Sweden and Germany. Their quanti-

tative analysis revealed three aspects of the organizational culture to significantly posi-

tively influence scientists’ entrepreneurial intent: the extent to which a university articu-

lated academic entrepreneurship in their mission statements, the existence of role models 

and the implementation of explicit rewards for entrepreneurial activities (Huyghe 

& Knockaert, 2015a, p. 138). Their study thereby supports previous findings with regard 
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to all three identified aspects: the presence of a supportive department head and a strong 

commitment to academic entrepreneurship by the universities highest authorities are piv-

otal for establishing a transfer-friendly organizational culture (Bercovitz & Feldman, 

2004; Grave et al., 2014; Lautenschläger et al., 2014; Rasmussen, Mosey, & Wright, 

2014; Thursby & Thursby, 2000). The majority of the studies analyzing cultural influ-

ences on the transfer performance of universities are quantitative in nature. An exception 

in this respect builds the analysis of Clark (1998) who concluded from his qualitative 

analysis of five European universities that the existence of an entrepreneurial culture was 

a main indicator for their exceptional transfer performances. The meta-analytic review 

by Perkmann et al. (2013) on differences in academics’ participation in commercialization 

and academic engagement (informal transfer activities) revealed that the existence of en-

trepreneurial peers had a significant impact on commercialization performances of uni-

versities. Peers and role models can significantly shape the individual’s behavior. Accord-

ingly, Göktepe-Hultén (2008) found serial inventors to act as role models and to be cru-

cial for establishing an “entrepreneurial milieu” at research organizations (Göktepe-Hul-

tén, 2008, p. 3). Such role models can act as mentor for aspiring academic entrepreneurs 

at their research departments (Rasmussen et al., 2014). 

Considering the effects of social imprinting and social learning on adopting the new stra-

tegic approach towards entrepreneurial activities, Bercovitz and Feldman (2004) found 

that the disclosure behavior of their department heads and peer group as well as social 

norms at their institution influenced scientists’ decisions to disclose their inventions. 

Their findings are thereby in line with previous studies of Roberts (1991) who investi-

gated technology transfer at Massachusetts Institute of Technology (MIT) and found 
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that prevalent social norms and the tacit approval to be critical factors for the institute’s 

outstanding entrepreneurial success. 

Following the call for more research that investigates academic entrepreneurship at the 

department- and research group-level (Bercovitz & Feldman, 2008; Grimaldi et al., 2011; 

Murray, 2004), recent findings indicate that a supportive environment on such micro-

levels matters more than on the broader university level and can significantly influence 

the performance of the spin-offs (Rasmussen et al., 2014).  

A large share of scholars investigated the role of incentives to promote transfer and aca-

demic entrepreneurship at research institutions. Findings of the meta-analytic review by 

Siegel and Wright (2015b) show that royalty distribution formulas, career benefits relat-

ing to promotion or tenure criteria and incentive-based compensation for TTO personnel 

can influence the transfer effectiveness of research institutions. Studies show that higher 

royalty shares for university scientists are associated to greater licensing income for the 

whole university (Friedman & Silberman, 2003; Lach & Schankerman, 2008; Link 

& Siegel, 2005). There have been conflicting findings with regard the equity ownership 

in academic spin-offs. While some scholars conclude that equity stakes might be an ef-

fective incentive for scientists to engage in spin-off creation (Lockett, Wright, & Franklin, 

2003), other found that such distribution of ownership reduces spin-off creation at re-

search institutions (Di Gregorio & Shane, 2003). Criticizing existing incentive schemes, 

Astebro et al. (2016) argue that more policies targeted at supporting younger, tenure-

track scientists are needed to foster academic entrepreneurship at an early stage of the 

academic career. These policies may produce more benefits to society than “general incen-

tives for all academics” (Astebro et al., 2016, p. 22). 
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In summary, studies analyzing the relationships between the organizational culture and 

academic entrepreneurship indicate that cultural and informal barriers can significantly 

constrain entrepreneurship-friendly policies and therefore play a crucial role for transfer 

and academic entrepreneurship at research institutions (Franklin, Wright, & Lockett, 

2001; Link et al., 2007). Subsequently, Perkmann and Salter (2012) call for a stronger 

consideration of such informal mechanism and local norms in the analysis of influences 

on academic entrepreneurship at the organizational-level. Additionally, scholars wish for 

future research on the role of transfer “leaders” who can act as role models and mentors 

as there is suggestive evidence for their importance (Grimaldi et al., 2011; Mosey 

& Wright, 2007). Thorough research on peer academics as a valuable source of expertise 

and advice remains promising.  

4.2.2 University characteristics 

Various scholars have come to the conclusion that each research institution has to define 

their specific strategic approach towards transfer and academic entrepreneurship (Siegel 

et al., 2007; Siegel & Wright, 2015b). Analyzing differences among those universities that 

show high productivity in academic entrepreneurship and those who have been least 

productive, Lockett et al. (2003) found that universities having a clear, well-defined strat-

egy toward the creation and management of academic spin-offs perform significantly bet-

ter than those that lack such a transparent strategic approach. O'Shea et al. (2005) found 

five characteristics of a university to be positively related to academic spin-off formation: 

(1) previous success in technology transfer; (2) a high faculty quality; (3) a strong science 

and engineering funding base with an orientation in life science, chemistry and computer 

science disciplines; (4) a relatively high percentage of industry funding and (5) a strong 

commercial resource base—measured by the existence of an associated incubator and the 
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size of the TTO (O'Shea et al., 2005, p. 1006). Their findings thereby support previous 

studies that found previous success in technology transfer such as track-record of suc-

cessful spin-off formation to be a key determinant for future high entrepreneurial activity 

at research institutions (Lockett et al., 2003). With respect to a university’s human capi-

tal, Rasmussen and Wright (2015) found high faculty quality and scientific productivity 

to be associated with higher transfer productivity (Foltz, Barham, & Kim, 2000; Rogers, 

Yin, & Hoffmann, 2000; Thursby & Kemp, 2002). Accordingly, with respect to social 

capital, Lockett et al. (2003) found universities with well-established, vast social networks 

to perform better in transfer than those who lacked access to networks. This holds also 

true on the micro-level of academic spin-offs. A key determinant for a spin-offs success 

lies in their contacts to industry and social networks (Rasmussen, Mosey, & Wright, 

2015; Rasmussen & Wright, 2015). 

Besides the presented university characteristics, studies reveal the importance of estab-

lishing support programs and initiatives to promote academic entrepreneurship at re-

search institutions (Baldini et al., 2015; Fini et al., 2017; Lautenschläger et al., 2014). 

These critical support services include funds to cover patenting costs, not to heavy teach-

ing and administrative duties and administrative support in the patenting and spin-out 

process (Baldini, 2009; Rasmussen & Wright, 2015). 

In addition to support services, proactive initiatives that encourage an institution’s em-

ployees to take action in academic entrepreneurship can successfully promote academic 

entrepreneurship (Grave et al., 2014; Lautenschläger et al., 2014). Such initiatives include 

the active search for potentially marketable products and research results via technology 

scouting (Grimaldi et al., 2011; Siegel et al., 2007) or collaboration with business schools 
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and MBA-students that help creating business models for potentially transferable re-

search (Siegel & Wright, 2015a; Wright, Piva, Mosey, & Lockett, 2009). Grimaldi et al. 

(2011) assess the latter initiatives promising and well-meaning, but since those students 

often also lack market knowledge, industry experience and relevant contacts they fear 

this might be detrimental to long-term entrepreneurial success—specifically when these 

business schools lack quality (Grimaldi et al., 2011).  

Other initiatives encompass the implementation of associated incubators or accelerators 

on campus, science parks, specific venture capital initiatives, boot camps and business 

plan competitions (Barr et al., 2009). Many of such initiatives are developed with or 

sponsored by external companies which aim to get access to highly innovative ideas, 

technologies and high-potential employees. The impact of these initiatives is, however, 

hard to assess as counter parts of such programs are missing (Grimaldi et al., 2011). 

Nevertheless, Allen, O'Shea, Allen, and O'Shea (2014) identify “the critical need for technol-

ogy commercialization programs that promote university-based entrepreneurship on campus, and thereby 

increase spin-off rates.” 

It has long been feared that a shift of universities toward a focus on commercialization 

of research constrains scientific freedom (open culture of science) or leads to less basic 

research (see Larsen (2011) for a review). However, up to now, there has been little 

systematic evidence for that (Grimaldi et al., 2011; Thursby & Thursby, 2011; Welsh, 

Glenna, Lacy, & Biscotti, 2008). 
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4.2.3 The role of the transfer office 

One of the first programs introduced by research institutions in order to facilitate transfer 

and academic entrepreneurship was the creation of official technology transfer offices 

(TTO). By now, the existence of a university’s technology transfer office is mandatory 

in some European countries (see paper III or Baldini, 2009; Fini et al., 2017). This thesis 

follows Siegel and Wright (2015b, p. 2) who define such offices as “intermediaries between 

suppliers of innovations (university scientists) and those who can potentially (help to) commercialize these 

innovations (i.e., firms, entrepreneurs, and venture capitalists)”. In their meta-analytical review on 

transfer performances of TTOs, they identified critical challenges and barriers that can 

significantly constrain the TTO’s effectiveness. These challenges have led to questioning 

the role and capacity of the TTOs as intermediary agencies in the transfer process 

(Clarysse, Tartari, & Salter, 2011; Fini et al., 2017). Conducting a quantitative survey 

with TTO directors at US research institutions, Abrams, Leung, and Stevens (2009) 

found that more than half of the analyzed transfer programs show higher operating 

costs than the revenue they generate. Only 16 percent of the surveyed institutions 

generated a positive net income (Abrams et al., 2009). Some scholars go even further 

and claim that the existence of a TTO at a research institution impedes academic 

entrepreneurship as it decelerated the scientific progress, would induce misalignment 

in incentives among scientists and transfer managers and lead to delays in licensing 

(Kenney & Patton, 2009). Accordingly, Audretsch and Göktepe-Hulten (2015) found 

that academic inventors sometimes find it difficult to accept the role and involvement of 

TTO and rate their involvement as impractical and unnecessary. Despite these critics, 

scholars have argued that TTOs are particularly important for early support of academic 
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entrepreneurship as their existence raises the awareness for this issue and stimulate com-

mercialization ideas (Knockaert, Ucbasaran, Wright, & Clarysse, 2011; Rasmussen 

& Wright, 2015). 

However, scholars found evidence explaining this variance in the performance among 

transfer offices and their sometimes low effectiveness20. Grimaldi et al. (2011) explain this 

to some degree unsatisfactory transfer performance with the relatively “embryonic na-

ture of TTOs in Europe” (Grimaldi et al., 2011, p. 1047). Their lack of experience in 

commercialization and weak commercial capabilities of the TTO personnel would sig-

nificantly limit the transfer productivity of TTOs in Europe (Lockett & Wright, 2005). 

These conclusions support previous studies that found the experience and greater history 

of a TTO—measured by the time that it was first implemented—to have a positive impact 

on licensing and patenting output (Siegel, Waldman, & Link, 2003).  

As with growing experience, a larger size of transfer offices—measured by the number of 

TTO personnel—has been found to positively relate to its transfer outputs (Caldera 

& Debande, 2010b, 2010b; Foltz et al., 2000; O'Shea et al., 2005; Rogers et al., 2000; 

Thursby & Kemp, 2002). This finding, however, could not be confirmed for transfer 

offices in Germany: analyzing 54 higher education institutions in Germany, Lautenschlä-

ger et al. (2014) found no correlation between the size of a TTO and its performance. 

Instead, a high degree of heterogeneity and the existence of coherent transfer strategies 

are important determinants for spin-off creation at surveyed institutions.   

Ultimately, one of the strongest explanatory factors for varying transfer performances of 

TTOs is that many scientists are failing to disclose their inventions to the TTO (Siegel 

                                                 
20 Empirical findings regarding the relationship between characteristics of the TTO personnel and 
academic entrepreneurship are discussed in chapter 4.3.2. 
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& Wright, 2015b). This can be due to two reasons: On the one hand, scientists have to 

be willing to disclose their inventions to the TTO or the university administrators re-

spectively (Siegel & Wright, 2015b). Often scientists prefer informal transfer channels 

that allow them to commercialize their inventions directly without the university noticing 

(Abreu & Grinevich, 2013; Perkmann et al., 2013; Siegel et al., 2003). These informal 

channels include academic consulting, networking and industry contacting university sci-

entists directly (Perkmann et al., 2013). On the other hand a recent study by Huyghe, 

Knockaert, Piva, and Wright (2016) analyzing data of 3250 scientists across 24 European 

research institutions indicated that rather than deliberately bypassing the institution’s 

transfer office the vast majority of the scientists is not even aware of their existence.  

Despite the wide spread of transfer offices across Europe academic entrepreneurship re-

mains infrequent (Baldini, 2009; OECD, 2003). The mere existence of a transfer office 

is therefore not enough to sustainably foster academic entrepreneurship (Clarysse et al., 

2011; Lowe, 2006; Siegel et al., 2007). Instead, their implementation has to be accompa-

nied with other support mechanisms and all of these aspects have to be integrated into a 

holistic strategic approach toward transfer and academic entrepreneurship. 

Despite the growing body of literature investigating academic entrepreneurship, it re-

mains unclear how organizational-level factors influence the venturing process of aca-

demic spin-offs precisely (Rasmussen & Wright, 2015) and “evidence regarding the effective-

ness of the university sector and their TTOs in promoting academic entrepreneurship remains patchy at 

best” (Siegel & Wright, 2015a, p. 582).   
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4.3 Individual level 

All above described mechanism and factors of the system- and organizational-level affect 

scientists’ individual behavior. Therefore, the individual level is highly interwoven with 

both the other two levels. Empirical findings investigating influences upon academic en-

trepreneurship at the individual level are structured with respect to individual scientists’ 

characteristics and team characteristics (of research and spin-off teams as well as the 

transfer office personnel).   

4.3.1 Individual scientist’s characteristics 

While government policies or research institution administrators can set the ground and 

incentivize transfer and academic entrepreneurship, it is in the end the individual scientist 

who takes the decision to engage in such activities. Therefore, Clarysse et al. (2011, 

p. 1084) conclude drawing on their findings from a large-scale panel analysis in the UK 

between 2001-2009 that “individual-level attributes and experience are the most important predictors 

of academic entrepreneurship”. Their findings were reinforced by Goethner, Obschonka, Sil-

bereisen, and Cantner (2012) who examined economic and psychological factors as pre-

dictors for academic entrepreneurship using data from an online survey on German sci-

entists. Their analysis revealed that entrepreneurial attitudes and perceived control had 

a positive effect on future entrepreneurial behavior. Correspondingly, Marion, Dunlap, 

and Friar (2015) found that—besides the level of entrepreneurial experience and partici-

pation in industry-sponsored research—the most important determinant of a scientist’s 

active engagement in entrepreneurial activities is her/his personal inclination toward 

commercialization and entrepreneurial intend (Marion et al., 2015). Accordingly, a study 
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on scientists at Max Planck Society—a German public, non-university research organiza-

tion with a strong focus on basic sciences—found that the conception of science being a 

public good significantly lowers the probability of scientists to engage in commercializa-

tion (Krabel & Mueller, 2009). Recent findings by Walter et al. (2016) limit the explana-

tory power of scientists’ entrepreneurial intentions as predictors of the engagement in 

academic entrepreneurship. Analyzing the individual-organizational level nexus, the au-

thors found that strong organizational regimes can overrule the influence of scientists’ 

entrepreneurial orientation and that only patenting norms predict entrepreneurial behav-

ior whereas academics’ entrepreneurial orientation does not seem to have significant ef-

fects in strong organizational regimes. These findings illustrate the importance of consid-

ering broader context factors and to not only focus on a single level of analysis. 

Analyzing the construct of entrepreneurial intent more closely at the individual-environ-

ment nexus, Foo et al. (2016) found that high promotion focus predicts entrepreneurial 

intentions of academics, only when family and work environments are favorable towards 

commercialization activities. They highlight the vital role of environmental factors that 

influence individual intentions to engage in entrepreneurial activities and conclude that 

without supportive organizational settings and despite their high entrepreneurial intend, 

scientists are highly unlikely to engage in entrepreneurial activities. In addition to the 

entrepreneurial intend, a recent study by Huyghe, Knockaert, and Obschonka (2016) 

reveals “entrepreneurial and obsessive scientific passions” as motives behind academic entrepre-

neurship. Their survey of 2308 scientists from 24 European research institutions showed 

that higher levels of entrepreneurial passion—passion related to their entrepreneurial 

identities—as well as obsessive scientific passion—passion related to their scientific identi-

ties—are both associated with higher individual spin-off intentions.  
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As presented in chapter 4.2, role models in the organizational context by entrepreneurial 

peers can significantly foster academics’ entrepreneurial intentions (Fritsch & Krabel, 

2012; Hayter, 2011; Huyghe & Knockaert, 2015a; Moog, Werner, Houweling, & Backes-

Gellner, 2015). In line with these findings, self-employment among family members and 

particularly parents have found to positively influence of the entrepreneurial intentions 

of scientists. Several studies have found that individuals whose parents have owned a 

business are more likely to develop entrepreneurial attitudes (Lu & Tao, 2010; Scherer, 

Adams, Carley, & Wiebe, 1989). Foo et al. (2016) found a similar correlation between 

scientists’ spin-off intentions and their parents’ employment models. 

A wide share of scholars have analyzed scientists’ engagement in different transfer mech-

anisms resulting in a long debate how entrepreneurial engagement (specifically patenting 

behavior) and scientific productivity (measured by numbers of publications) interact (see 

for example (Geuna & Nesta, 2006; Larsen, 2011). While some have feared that the en-

gagement in entrepreneurial activities would prevent researchers from their scientific re-

search and publishing activities, scholars have found evidence for the opposite. Research 

shows that there is a general tendency toward a positive correlation between different 

transfer mechanisms, indicating that those scientists who actively engage in one transfer 

activity (such as patenting) are more likely to be involved in other forms of transfer as 

well (D'Este & Patel, 2007b; Ding & Choi, 2011; Landry et al., 2006; Perkmann & Walsh, 

2008). The most comprehensive study on these interrelations to date provides the meta-

analytic review by Perkmann et al. (2013) who found that different transfer activities—

including patenting, licensing, consultancy, publishing—would facilitate each other. This 

holds particularly true for the relationship between collaborative research and patenting 
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(Agrawal, 2006; Jensen & Thursby, 2001). Analyzing publication productivity and pa-

tenting rates, Baldini (2009) found inverted U-shape correlation and assessed this effect 

as “still largely positive, given the current publication levels” (Baldini, 2009, p. 1217). His study 

thereby adds on previous findings that suggest scientists with a high publication produc-

tivity also show greater patenting behavior (Azoulay, Ding, & Stuart, 2005; Dietz & Bo-

zeman, 2005; van Looy, Callaert, & Debackere, 2006). A recent study by Walter et al. 

(2016), however, could not confirm this positive correlation. Their analysis showed no 

significant link between scientists’ publishing and patenting behavior indicating that both 

domains rather co-exist than facilitate or constrain one another. Crespi et al. (2011) ana-

lyzed the relation between patenting and other transfer channels including participation 

in spin-off creation, joint research agreements with industry, contract research agree-

ments, consultancy activities and joint supervision of PhD students. Their analysis re-

veals a similar inverted U-shape to that of Baldini (2009) indicating that this positive 

relation only holds true until a certain threshold (7-8 patents). Scientists showing a par-

ticularly strong patenting behavior and crossing this threshold are likely to interact with 

industry through the presented transfer channels (Crespi et al., 2011). Analyzing the re-

lation of publication productivity and collaboration with industry, Banal-Estanol, Jofre-

Bonet, and Meissner (2010) found once more a positive relation to a certain limit—indi-

cating that extensively high levels of industry-interaction would negatively affect scien-

tific productivity.   

This co-occurrence of different forms of transfer can partially be explained by the fact 

that close ties to industry raise scientists’ awareness for the commercialization of scientific 

research and contribute to their better understanding of the marketplace, its demands 
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and needs (Shane, 2000; Siegel et al., 2003). Consequently, studies have shown that sci-

entists who were previously employed by industry (Abel-Koch, 2015; D’Este & Perk-

mann, 2011), comprised entrepreneurial experience (Mosey & Wright, 2007) or gained 

relevant experience through research collaboration with industry (Carayol, 2007; 

Landry et al., 2006) were more likely to engage in commercialization. These findings are 

in line with scholars who argue that human capital and social networks are closely related 

to scientists’ propensity to engage in academic entrepreneurship (Aldridge & Audretsch, 

2011; Audretsch, 2000; Link et al., 2007; Mosey & Wright, 2007; Siegel & Wright, 

2015a). Perkmann et al.’s (2013) review on scientists’ engagement in informal and formal 

transfer activities reveals that those who are well-established and connected in the scien-

tific community tend to engage more often in transfer and academic entrepreneurship. 

Correspondingly, these scientists hold more senior positions at their institutions, have 

more publications, gain more government grants and more social capital (Perkmann et 

al., 2013, p. 429).  

Their review reinforces empirical findings on so-called star scientists and technology 

transfer. Such key scientists in their fields tend to engage particularly often in commer-

cialization (Vohora, Wright, & Lockett, 2004; Zucker, Darby, & Armstrong, 1998; 

Zucker, Darby, & Brewer, 1998). Ambos et al. (2008) provide a possible explanation for 

this positive correlation as they argue that star scientists are better at handling ambidex-

trous challenges that occur when managing teaching, research and entrepreneurial activ-

ities. Adding on these arguments, Perkmann et al. (2015) claim that scientists nowadays 

had to “wear many hats and act as researchers, teachers, mentors, entrepreneurs, supervisors, managers 

and public personalities” (Perkmann et al., 2015, p. 9), thereby reinforcing complaints that 
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scientists are expected to be “five legged sheep” as faced publishing, teaching, funding, com-

mercializing and public engagement duties (van den Brink & Benschop, 2012, p. 507). 

Constraining these arguments to some extent, Moog et al. (2015) found that diversified 

working tasks and a balanced skill set would significantly foster scientists’ entrepreneurial 

intentions.  

The identified correlation between scientific seniority and entrepreneurial engagement 

induces the fact that male scientists are more likely to engage in commercialization than 

their female colleagues. Previous studies on the gender gap in academia found that senior 

position are typically occupied by men who are therefore more likely to obtain wider 

networks and relevant resources for commercialization activities (Etzkowitz, Uzzi, & Ke-

melgor, 2000; Gupta, Kemelgor, Fuchs, & Etzkowitz, 2005; Murray & Graham, 2007). 

This gender gap in academic entrepreneurship has been shown by many quantitative 

analyses and holds particularly true for informal transfer activities (Abreu & Grinevich, 

2013, 2014; Kulicke, 2006; Perkmann et al., 2013; Rosa & Dawson, 2006). In this regard, 

Abreu and Grinevich (2014) found that female scientists were eight percent less likely to 

engage in academic consultancy analyzing micro-data on 1108 UK scientists. An addi-

tional explanatory factor for the presented gender gap provides the fact that academic 

entrepreneurship is more likely to happen in applied research fields where women typi-

cally tend to be under-represented (Haeussler & Colyvas, 2011; Kulicke, 2006; Sellen-

thin, 2009).  

Summarizing the presented, findings show that scientist engaged in academic entrepre-

neurship tend to be male, well-experienced in commercialization through previous activ-
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ities, scientifically highly productive and provide wide-ranging networks as well as a di-

versified skill set. Those academics that engage in entrepreneurial activities are typically 

involved in more than just one activity.  

Motivational drivers for scientists to engage in spin-off creation have not been studied 

extensively. An exception in this regard builds the study by Shane (2004) who identified 

the desire to bring research into practice, the desire for wealth and for independence as 

key motivations impacting entrepreneurial behavior. Adding on these findings, Hayter 

(2011) found technological furthering, peer motivation and financial gain as individual 

motivational drivers for commercialization of research (Hayter, 2011). Transfer behav-

ior—particularly the engagement in patenting activities—is well analyzed for the group of 

top scientists, while little is known about the transfer and entrepreneurial engagement of 

junior scientists from different research fields. As more stakeholder become involved in 

academic entrepreneurship (Siegel & Wright, 2015a) the focus of analysis from senior 

researchers (professors, principle investigators) should shift to junior researcher who are 

typically on a non-tenure level and to different research fields. Engaging in entrepreneur-

ial activities at an early stage of the (academic) career can open up career alternatives 

outside academia where opportunities are limited and researchers face the publish-or-

perish culture.  

4.3.2 Team characteristics 

Research on academic entrepreneurship has so far neglected identifying the most effec-

tive configurations of entrepreneurial teams for commercialization (Markman, Siegel, & 

Wright, 2008; Visintin & Pittino, 2014). Addressing this research gap, Knockaert et al. 

(2011) conducted a longitudinal inductive case study and analyzed the development of 

nine academic spin-offs in Belgium. Their analysis showed that a diverse knowledge 
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composition in academic founding teams (mainly relating to the combination of technical 

and commercial mindsets) enhances the transfer of tacit knowledge within the team and 

thereby leads to higher speed in first product to market (Knockaert et al., 2011). Their 

findings were supported by Visintin and Pittino (2014) who analyzed the performance 

of 103 academic spin-offs applying a multi-level approach to team demography. They 

found that spin-offs that provided balanced commercial and scientific perspectives and 

integrated academic as well as non-academic profiles performed significantly better than 

those that lacked such requirements. 

These findings support early work on team performance and problem-solving. Teams 

with different functional and work backgrounds, training and cognition are more likely 

to have diverse perspectives, knowledge bases and expertise which can result in better 

decision-making (Eisenhardt, 1989b; Pelled, Eisenhardt, & Xin, 1999). Their merits in-

clude benefits in strategic change, enhanced performance and greater strategic consensus 

(Bunderson & Sutcliffe, 2002; Knight et al., 1999; Lant, Milliken, & Batra, 1992; Wier-

sema & Bantel, 1992). While homogeneous teams have been found to perform better at 

routine problems because of their greater relational fabric and less dysfunctional conflict 

(Amason, 1996; Miller, Burke, & Glick, 1998), heterogeneous teams perform better in ill-

defined, novel problems. The latter conditions best describe the arising challenges in 

spin-off creation when research results or technology that is not market-ready has to be 

modified in order to meet customer needs (Di Gregorio & Shane, 2003). Indeed, aca-

demic spin-offs have been criticized for their homogeneity in terms of technical experi-

ence and background, their pure scientific networks and lack commercial experience 

(Ensley & Hmieleski, 2005; Franklin et al., 2001; Rasmussen & Wright, 2015). 
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Analyzing characteristics of the TTO personnel, scholars found a similar relevance of 

diversified perspectives in transfer offices in regards to their effectiveness, as was found 

in academic spin-off teams. The level of experience and professional heterogeneity 

among the employed transfer managers positively influence the overall commercializa-

tion activities of the transfer office (Caldera & Debande, 2010b; Clarysse et al., 2011; 

Lautenschläger et al., 2014). Industry and entrepreneurial expertise and well-established 

networks to industry were found to be particularly important in this regard. For the case 

of Italy, Baldini et al. (2015) showed that transfer offices with personnel trained specifi-

cally for technology transfer performed significantly better than those not trained in that 

manner. However, Lockett and Wright (2005) found that most TTO personnel did not 

show adequate skill sets but lacked commercial capabilities in order to successfully com-

mercialize a university’s intellectual property. The authors therefore suggest that univer-

sities must devote greater attention to recruitment, training and development of transfer 

officers with broad-based commercial skills. Adding on this claim, Siegel and Wright 

(2015a) recommend for university authorities to put efforts in upgrading personnel skills 

in TTOs in order to foster the university’s overall transfer performance.  

Summing up, the few literature on academic entrepreneurship and team composition 

indicates that diversified teams—in terms of educational and technical background—ap-

pear to be better suited for the complex tasks of founding a business than homogenous 

teams. Herein, the integration of entrepreneurial and scientific perspectives has shown to 

be of particular importance. With respect to team characteristics of the transfer office 

personnel, industry know-how and contacts are pivotal. A diversified team encompassing 

academic as well as industry experience has been found to be more important than the 

size of the transfer office. Further research questions remain how universities and TTOs 
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can recruit and develop appropriate transfer manager to provide the necessary mix of 

skills, know-how and informal ties (Grimaldi et al., 2011; Siegel & Wright, 2015a). 

4.4 Summary: Outlining research gaps  

The previous chapters presented the extensively growing body of literature on transfer 

and academic entrepreneurship—meta-analytic reviews, empirical studies and case stud-

ies. Scholars agree on the fact that research institutions have been adopting a more stra-

tegic approach toward transfer and academic entrepreneurship (Foo et al., 2016; Siegel 

& Wright, 2015a, 2015b). However, a common model that holistically explains underly-

ing mechanisms of transfer and academic entrepreneurship and helps institutions in de-

fining their specific transfer strategies has not been developed up to now. The present 

thesis aspires to contribute to this research and management gap. 

As outlined, research shows that research institutions do not only vary widely in their 

transfer performances across the continents, but also differ within countries. Data from 

the US and Europe reveal that while some universities are highly successful in their en-

trepreneurial performance and academic spin-off creation in particular, the majority of 

research institutions show rather low numbers (O'Shea et al., 2005; Rodeiro Pazos, Fer-

nández López, Otero González, & Rodríguez Sandiás, 2012; Siegel & Wright, 2015b; 

Wright et al., 2007). Scholars from various research disciplines have analyzed this phe-

nomenon trying to explain the wide variance (see for reviews Perkmann et al., 2013; 

Siegel & Wright, 2015b). Except for the fact that previous success in academic entrepre-

neurship indicates future success, no clear pattern or “easy answer to this question” has been 

found (Rasmussen & Wright, 2015, p. 785). Besides this track-record of entrepreneurial 
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success at universities, studies reveal that individual academic success seems to reinforce 

academic entrepreneurship (Perkmann et al., 2013). Scientists who are scientifically very 

successful (so-called “star”) tend to engage in entrepreneurial activities particularly often 

(Perkmann et al., 2013; Sass, 2011; Zucker, Darby, & Brewer, 1998). Still, the question 

remains why some universities and their transfer offices are more effective with their 

transfer activities and academic entrepreneurship than others (Lockett, Wright, & Wild, 

2015). Applying the same set of support measures and strategies that may work for some 

research institutions to others with different context factors and characteristics—such as 

different ecosystems, research foci, sizes—might not lead to the desired transfer produc-

tivity (Foo et al., 2016; Grimaldi et al., 2011; Rasmussen & Wright, 2015). 

As has been outlined, academic entrepreneurship can be analyzed on three different lev-

els. As the majority of existing studies focus on a single level of analysis, Link et al. (2015, 

xi) and Mosey et al. (2016, p. 2) call for further research that explores interactions on the 

nexus of different levels of analysis. Accordingly, Foo et al. (2016) highlight the interde-

pendency among the individual and its environment. Drawing from their analysis on the 

relationships between scientists’ entrepreneurial intentions and family and work environ-

ment, they conclude that “gaining more insights into the relationship between factors at the nexus of 

the individual and the environment is particularly interesting to practitioners such as technology transfer 

managers, university management and public policymakers. Without the correct incentives, structures, 

and programs, universities would not be able to encourage entrepreneurial activities” (Foo et al., 2016, 

p. 220). In addressing the individual-organizational level nexus, the present thesis re-

sponds to these claims (see chapter 2.2).  
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In their position paper on current trends, Siegel and Wright (2015a) assert that future 

research must take account the increasing diversity of stakeholder-involvement in aca-

demic entrepreneurship. They call for a shift in the analysis of senior researchers toward 

junior researchers as well as “students, alumni, on-campus industry collaborations and surrogate 

entrepreneurs” (Siegel & Wright, 2015a, p. 585). Accordingly, more recent studies have 

called to take perspectives of junior researcher stronger into account—instead of those of 

the professors—when deriving practical implications to promote academic entrepreneur-

ship at research institutions (Huyghe, Knockaert, & Obschonka, 2016, p. 352; Huyghe, 

Knockaert, Piva et al., 2016, p. 602). 

Besides a diversification of age and experience among analyzed samples, future research 

needs to address other research institutions than solely universities in order to broaden 

its spectrum and enhance its explanatory power. Investigating organizational contexts, 

studies have focused on the academic sector and analyzed the multi-faceted role of uni-

versities in transferring academic knowledge to industry and society (Bishop, D’Este, & 

Neely, 2011; Fini et al., 2017; Lester, 2005; Rothaermel et al., 2007; Wright et al., 2008). 

Other academic actors such as non-university public research organizations and their 

specific institutional settings have been neglected so far (Perkmann et al., 2013). The four 

empirical studies included in this thesis contribute to these claims as their samples com-

prise different types of research institutions as well as scientists with different seniority 

levels and surrogate entrepreneurs.    

Summing up, in identifying recommendations for research institutions that help them 

define their individual transfer strategies, the four empirical studies included in this thesis 

address the following outlined calls for more research in the academic entrepreneurship 

literature:  
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• A call for more research on strategic implications that help research institutions in 

developing their individual strategic approaches toward transfer and academic 

entrepreneurship at their organizations (Mosey et al., 2016; Siegel & Wright, 

2015a, 2015b) 

• The call for more research addressing the nexus and interactions between different 

levels of analysis (Foo et al., 2016; Link et al., 2015; Mosey et al., 2016) 

• A call for more research responding to the increased diversity among the stakeholders 

involved in academic entrepreneurship (Siegel & Wright, 2015a)—particularly ad-

dressing junior-level scientists (Huyghe, Knockaert, & Obschonka, 2016; Siegel 

& Wright, 2015a) and public non-university research organizations (Perkmann 

et al., 2013) 
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5 Research Questions 

Building on existing literature and addressing the presented claims for more research, 

this thesis analyzes potential constraints impacting transfer and academic entrepreneur-

ship at research institutions and organizational practices that help overcome such con-

straints. Drawing from this analysis, the aim of the thesis is to derive recommendations 

for research institutions that can help them in developing their individual needs-oriented 

transfer strategies and thus, foster transfer and academic entrepreneurship at their organ-

izations. Thereby, the thesis responds to two visible trends in the academic entrepreneur-

ship literature as identified by Siegel and Wright (2015a): by specifically addressing post-

doctoral students as compared to senior scientists or professors, this thesis responds to 

the trend that more and diverse stakeholders have become involved in the transfer pro-

cess and that particularly junior research can add significant and sustainable value to it. 

By deriving recommendations for the development of needs-oriented transfer strategies, 

this thesis contributes to the fact that although research institutions have become more 

strategic in their approaches (Ranga & Etzkowitz, 2013b; Siegel & Wright, 2015a), they 

still lack experience (Link et al., 2015) and show strategic deficits toward transfer and 

academic entrepreneurship (The German Council of Science and Humanities, 2016). 

Breaking down, this thesis analyzes the following research questions:  

(A) What constraints prevent scientists from engaging in transfer and entrepreneurial 

activities at research institutions?  

(B) How can research institutions overcome such constraints and, thereby facilitate trans-

fer and academic entrepreneurship at their institutions?  
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The research questions, thereby, have two dimensions: Aiming to identify potential con-

straints impacting academic entrepreneurship, research question (A) follows a stronger 

exploration focus. Instead, research question (B) builds on these findings and follows a 

stronger application focus analyzing organizational practices how to reduce such con-

straints. Therefore, research question (A) sets a stronger emphasis on individual scien-

tists’ needs in the transfer process from the perspectives of academics and transfer man-

agers. Research question (B), then, has a stronger management focus and addresses or-

ganizational practices and programs toward academic entrepreneurship. Drawing from 

the findings of these analyses, key elements will be derived that research institutions need 

to address in order to develop a transfer strategy that responds to their individual 

strengths and needs. To facilitate the application of such key elements of transfer strate-

gies, ultimately, guiding questions will be formulated and these elements will be inte-

grated into a transfer strategy framework. This visual template can serve as a strategic 

management tool to help research institutions develop a transfer strategy that responds 

to their institution-specific strengths, needs and context factors. 

To analyze the presented guiding research questions in closer detail, I formulated sub-

questions that were analyzed in the four empirical papers included in this thesis and that 

each tackle certain aspects of the overall research aim. Each of the research sub-questions 

is based on the respective literature—as presented in chapters 2 and 4—to develop an 

appropriate research design. A discussion of the selected research methods was provided 

in chapter 3. While the first two papers focus on research question (A) and aim to identify 

potential constraints impacting scientists’ engagement in transfer and academic entrepre-

neurship, paper III and IV follow a management focus. Thereby, the latter two studies 

stronger relate to research question (B). All four papers included in this thesis contribute 
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to deriving recommendations of how to develop institution-specific transfer strategies 

and thus, foster transfer and academic entrepreneurship at these institutions.  

Since transfer and academic entrepreneurship is a highly interdisciplinary research field, 

the theories that were applied in the four research papers included in this thesis stem 

from different research disciplines. The first paper draws upon theory from organiza-

tional psychology and applies the concept of the person-job fit by (Kristof-Brown, Zim-

mermann, & Johnson, 2005) to analyze perceptional differences between academic em-

ployment and entrepreneurship. Paper II and III draw from and integrate different ana-

lytical frameworks that describe systems of innovation and the role of transfer within 

them. The second paper also includes literature on gender studies to develop a concep-

tual model that can serve as a blueprint in order to analyze the integration of diversity of 

perspectives in knowledge and technology transfer. Adopting a competence-based per-

spective and building on the entrepreneurial competency framework by Rasmussen et 

al. (2011) and Rasmussen and Wright (2015), paper IV investigates the role of design in 

spin-off processes.  

Figure 3 illustrates the research foci of the four empirical papers, their relation to one 

another and their contribution to the research questions. The figure differentiates be-

tween two dimensions the four empirical papers relate to: the horizontal axis describes 

the individual-organizational level nexus. The further left a study is located the stronger 

is its focus on individual aspects instead of organizational settings and vice versa. The 

vertical axis of the figure describes to what extend a study relates to part (A) (identifica-

tion of potential constraints impacting transfer and academic entrepreneurship) or part 

(B) (organizational practices to overcome such constraints) of the overall research ques-

tions. Therefore, the research papers on the upper scale are more application-oriented 
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whereas the papers on the lower scale put a stronger focus on exploration and theory-

building. 

     

 

Figure 3. Illustration of the research foci of the empirical studies and their contribution to the overall 
research questions, in relation to the level of analysis. 

 

Building upon existing studies that share the assumptions of two prevalent, widely dif-

fering logics within entrepreneurship and academia and that the gap between these sys-

tems would be extremely difficult to bridge (Braun-Thürmann et al., 2010; Jain et al., 

2009; van der Sijde et al., 2014), the first paper analyzes how different employment in 

academia and entrepreneurship are precisely. By analyzing the perceptions of transfer 

managers and a large group of postdoctoral students who have not been engaged in spin-

off formation yet, paper I addresses the call for demand-oriented research from junior-

level perspectives. Therefore, the following research questions were formulated: Where 
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do transfer managers and postdoctoral students see the differences between academic employment and 

entrepreneurship and how do their perceptions match the existing common perceptions about such differ-

ences? What causes these perceptual differences? Considering job profiles, required skill sets, and existing 

organizational practices, how different are academic employment and entrepreneurship precisely?  

Whereas the first paper addresses the identified research gap particularly through the 

chosen sample, the second paper analyzes the integration of gender in KTT in general 

and in academic entrepreneurship precisely, as gender had played little role in research 

on KTT up to then. In many European countries including Germany, substantially fewer 

women than men participate in KTT. However, recently, decision makers from scien-

tific, political and commercial organizations have increased their attention to the gender 

dimension (Bührer & Schraudner, 2010; Moser, 2007; Schiebinger, 2013). Along these 

lines, the second empirical paper addresses the research question in what ways and to what 

degree is gender currently integrated in German KTT? 

Aiming to derive practical implications that can be adopted by research institution to 

foster academic entrepreneurship paper III and IV set a particular focus on management 

and organizational practices of transfer activities. To this end, the papers analyze existing 

and promising organizational approaches toward academic entrepreneurship. 

As (technology) transfer offices (TTO) are often regarded key intermediary agencies 

between the four major elements of the innovation system—academia, industry, policy 

and society (Carayannis & Campbell, 2011)—they serve as the subject of analysis of paper 

III. As a TTO’s objective has traditionally been to facilitate the transfer process, the 

transfer offices’ main responsibilities lie at managing various transfer mechanisms and 

mediating between knowledge suppliers (from academia) and those potentially making 

use of such knowledge (industry) (Grimaldi et al., 2011; Siegel & Wright, 2015b). Up to 
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now, only very few comparative research on national specifics in KTT exists (Fini et al., 

2011; Siegel & Wright, 2015a). Despite the vast amount of scholarship on ways of sup-

porting transfer at universities (see chapter 4 or for reviews Grimaldi et al., 2011; Siegel 

& Wright, 2015b), researchers have claimed the need to more closely analyze the inter-

play of goals, actors and modes of operation (Siegel & Wright, 2015a). Responding to 

this call, paper III conducted a cross-national comparative analysis examining transfer 

practices of highly productive transfer offices in five different countries, namely Sweden, 

Germany, Switzerland, (Northern) Italy and Israel. The goal of paper III was to discern 

subtle relationships between the strategies and operations that can help explain these 

organizations’ high levels of transfer activity. To this end, the following research ques-

tions were addressed: Which individual characteristics of the offices under study, such as their goals 

and practices, account for their high levels of transfer activity? Are there consistent relationships between 

these characteristics and, if so, are these relationships part of the explanation? 

Team characteristics of academic spin-offs have not been studied extensively (Visintin 

& Pittino, 2014) and little to no research has been carried out to analyze the role of design 

in such spin-off processes (Driver, Peralta, & Moultrie, 2011). Addressing this need for 

further research, paper IV applies a multiple-case approach (Eisenhardt, 1989a; Yin, 

2009) and explores how design contributes to the development of entrepreneurial com-

petencies in eight academic founding teams. In particular, the following research question 

was addressed: How does design contribute to the development of three entrepreneurial competencies, 

namely opportunity development, championing and resource acquisition (Rasmussen et al., 2011; Ras-

mussen & Wright, 2015) in academic founding teams? 

As research on the phenomenon of transfer and academic entrepreneurship is multifac-

eted and highly complex, in what follows, I will shortly draw the line and point out, what 
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lies outside the scope of this thesis: it is out of the scope of the thesis to further analyze 

characteristics of scientists—specifically on a senior professor-level—that have already 

been involved in entrepreneurial activities in university contexts, such as their motiva-

tion, their competencies, their gender or research disciplines. The thesis rather analyzes 

constraints impacting scientists’ decision—particularly on a junior level as they constitute 

the majority of academics—not to engage in entrepreneurial activities. It is not the aim of 

the thesis to change the characteristics of non-entrepreneurial academics into entrepre-

neurial ones. By deconstructing potential constraints impacting transfer and academic 

entrepreneurship at research organizations, this thesis aims to identify recommendations 

for research institutions of how to overcome such constraints and develop their organi-

zation-specific transfer strategies, thereby setting the environmental conditions that en-

courage scientists to actively engage in transfer and academic entrepreneurship in partic-

ular. 

The findings of the four empirical studies and their contribution to the overall aim of the 

thesis will be discussed in chapter 6. Their conclusions will be drawn in chapter 7.  
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6 Research Contributions 

In what follows, I present the specific findings of the four independently conducted em-

pirical studies, discuss them against the background of the existing literature and outline 

their contribution to the aim of this thesis. Building on the findings of the analysis, I will 

then derive key elements and guiding questions that research institutions need to address 

in order to develop their individual needs-oriented transfer strategies that help to reduce 

potential constraints and foster transfer and academic entrepreneurship. Ultimately, 

these key elements and guiding questions will be visually presented in form of an easily 

understandable tool, designed to enhance implementation of the recommendations and 

the transfer of this thesis (chapter 7). 

A very brief summary of the four empirical research papers including their primary char-

acteristics will be presented in the following chapter 6.1. In chapter 6.2, I will discuss the 

findings and present identified constraints impacting academic entrepreneurship at re-

search institution, thereby relating to part (A) of the research questions (subchapter 

6.2.1). In subchapter 6.2.2, I will discuss identified and promising organizational ap-

proaches toward academic entrepreneurship at research institution, thereby responding 

to part (B) of the research questions. 

6.1 Summary of the empirical studies  

This chapter provides a very brief introduction of the four research papers included in 

this thesis. Table 7 below presents the primary characteristics of the four papers in chron-

ological order. 
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Table 7. Primary characteristics of the research papers included in this thesis. 

YEAR PAPER RESEARCH QUESTION(S)  APPROACH 

2015 Paper I 
Academic Employ-
ment and Entrepre-
neurship—more 
alike than you’d 
think 

Where do transfer managers and postdoc-
toral students see the differences be-
tween academic employment and entre-
preneurship and how do their perceptions 
match the existing common perceptions 
about such differences? What causes 
these perceptual differences? Considering 
job profiles, required skill sets, and exist-
ing organizational practices, how different 
are academic employment and entrepre-
neurship precisely? 

Theory: Organizational psy-
chology (Kristof-Brown et al., 
2005) 
Method: Qualitative interviews 
with 112 postdoctoral students 
of the four major research or-
ganizations in Germany; sec-
ondary analysis of qualitative 
data with 16 KTT experts 

2016 Paper II 
Gender Dimension 
in KTT—the Ger-
man Case 

In what ways and to what degree is gender 
currently integrated in German KTT? 

Theory: National innovation 
systems (Lundvall, 2010) and 
gender studies (Schiebinger, 
2013) 
Methods: Literature review; 
qualitative expert interviews 
with 22 key experts on KTT 
(abductive approach)  

2017 Paper III  
Uncovering trans-
fer—a cross-na-
tional comparative 
analysis 

Which individual characteristics of the of-
fices under study, such as their goals and 
practices, account for their high levels of 
transfer activity? Are there consistent re-
lationships between these characteristics 
and, if so, are these relationships part of 
the explanation? 

Theory: National innovation 
systems (Lundvall, 2010) and 
analytical frame by Siegel 
& Wright, 2015a 
Methods: Developing ideal 
types; qualitative interviews 
with 35 senior transfer manag-
ers 

2017 Paper IV 
Academic  
Entrepreneurship 
and Design: The 
Role of Design in 
Spin-off Processes 

How does design contribute to the devel-
opment of three entrepreneurial compe-
tencies, namely opportunity develop-
ment, championing and resource acquisi-
tion (Rasmussen et al., 2011; Rasmussen 
& Wright, 2015) in academic founding 
teams? 

Theory: Competency-based 
approach (Rasmussen et al., 
2011) 
Methods: Multiple case study 
(qualitative interviews, field 
notes) 
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Paper I: Entrepreneurship and Academic Employment - More Alike than You’d 

Think21 

This paper presents data on perceived differences between academic employment and 

entrepreneurship and analyzes how different these two systems are precisely. The find-

ings indicate that those involved in such occupations often believe that academic employ-

ment and entrepreneurship differ substantially on many levels. Both interviewed senior 

transfer managers and postdoctoral students considered engaging in entrepreneurial ac-

tivities to be risky and a serious undertaking that would mean a significant career change. 

Simultaneously, the opinions and observations of postdoctoral students helped identify 

a wide range of similarities between academic employment and entrepreneurship. The 

findings can help make entrepreneurship more accessible to researchers, re-define the 

boundaries between scientific and commercial activities, and ultimately, foster knowledge 

and technology transfer. 

Paper II: The gender dimension in knowledge and technology transfer - the German 

case.22 

This paper presents results from a comprehensive literature review and a qualitative 

analysis that aimed to evaluate in what ways and to what degree gender is currently 

integrated in German KTT. By following an abductive approach (Suddaby, 2006) and 

building upon existing models of innovation systems (Carlsson, Jacobsson, Holmén, & 

                                                 
21 The paper is the post print version and can be cited as: Sinell, Anna; Heidingsfelder, Marie; 
Schraudner, Martina (2015): Entrepreneurship and Academic Employment - More Alike than 
You’d Think. In: Journal of Technology Management & Innovation 10 (3), p. 1-10. DOI: 10.4067/S0718-
27242015000300001. Available at: https://dx.doi.org/10.4067/S0718-27242015000300001 
22 The paper is the post print version and can be cited as: Best, Kathinka; Sinell, Anna; Heidings-
felder, Marie Lena; Schraudner, Martina (2016): The gender dimension in knowledge and tech-
nology transfer - the German case. In: European Journal of Innovation Management 19 (1), p. 2-25. 
DOI: 10.1108/EJIM-07-2015-0052. Available at: https://doi.org/10.1108/EJIM-07-2015-0052 

https://dx.doi.org/10.4067/S0718-27242015000300001
https://doi.org/10.1108/EJIM-07-2015-0052
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Rickne, 2002; Klofsten & Jones-Evans, 2000; Lundvall, 2010), the authors developed an 

analytical framework for evaluating the position of the gender dimension in knowledge 

and technology transfer. The findings indicate that the gender dimension is barely inte-

grated in German transfer, which particularly manifests itself through the fact that there 

are fewer than ten per cent women among academic entrepreneurs (Braun-Thürmann et 

al., 2010). Current organizational practices and attitudes of decision makers continue to 

reinforce traditional gender roles and “typically male” approaches and behaviors (Con-

nell, 2005; Redien-Collot, 2009). The developed model can be used in order to analyze 

how diverse perspectives are integrated into transfer processes in general—and academic 

entrepreneurship precisely. The paper was the first to synthesize a variety of sources into 

one unified framework and to rigorously analyze gender in the German transfer land-

scape. This framework can help decisions makers, both in- and outside of Germany, re-

envision transfer practice and create new opportunities for its diverse participants. It can 

serve as a blueprint for future analysis of the integration of any diversity dimension as it 

elucidates key components and complex dynamics of the transfer process and academic 

entrepreneurship. 

Paper III: Uncovering transfer—a cross-national comparative analysis23 

This paper presents data on the strategies and operations of particularly productive trans-

fer offices in five different countries in order to account for their high levels of transfer 

activity. The collected protocols were analyzed in three phases: Key characteristics of the 

transfer practices were extracted and organized by applying rigorous method of open-

                                                 
23 The paper is the post print version and can be cited as: Sinell, Anna; Iffländer, Vivien; 
Muschner, Antonia (2017). Uncovering transfer - a cross-national comparative analysis. In: Euro-
pean Journal of Innovation Management 27 (80). DOI: 10.1108/EJIM-01-2017-0006. Available at: 
https://doi.org/10.1108/EJIM-01-2017-0006 

https://doi.org/10.1108/EJIM-01-2017-0006
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end, qualitative content analysis (Mayring, 2010). The authors then enhanced the thus 

collected descriptive statistics (Siegel & Wright, 2015a) and, ultimately, developed a 

transfer office typology by building on the concept of attribute space (Lazarsfeld & Bar-

ton, 1951). 

The interviewed organizations varied by country, and to some degree within each coun-

try, with regard to what “KTT” means, what strategies it should employ and what oper-

ations it should be conducing. Simultaneously, the analysis suggests two ideal types24 of 

transfer offices, distinguishable in terms of their intertwined characteristics such as their 

goals, practices, sources of income and positions within their associated organizations. 

While the primarily state-funded common good type would seek benefits to the public, 

the self-financed entrepreneurial type would pursue commercial success. The former 

would therefore create opportunities for disseminating knowledge and strengthening the 

local innovation ecosystem, while the latter would scout for promising ideas and cultivate 

relationships with industry. The goal was to uncover the individual characteristics of the 

offices under study and the relation-ships between these characteristics that can help ex-

plain these offices’ exceptional productivity. This study is the first to propose a TTO 

typology, which can support inter-organizational and international transfer collaboration. 

The findings provide empirical evidence for the theoretical Quadruple Helix model of 

the innovation system and have implications for research and practice (Carayannis 

& Campbell, 2011).  

                                                 
24 Ideal types are “fictional” mental constructs that do not exist in the material world (Weber 
(1904b), and did not represent any of actual transfer offices, which typically combine characteris-
tics of both types. 
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Paper IV: Academic Entrepreneurship and Design: The Role of Design in Spin-off 

Processes25 

This paper investigates how design contributes to the development of entrepreneurial 

competencies at academic spin-off teams. Building on the entrepreneurial competence 

framework by Rasmussen et al. (2011), the authors analyzed eight start-up teams com-

posed of people with expertise in design, the natural sciences and business management. 

The paper shows that design supports the start-up process on both a conceptual and 

transformational level. By enhancing user research, facilitating ideation processes and 

early testing of ideas, design helps in identifying business opportunities. Through its abil-

ity to further vision building and experience creation, design can strengthen championing 

competencies. Furthermore, design contributes to resource acquisition through the use 

of prototypes and mock-ups that make ideas more tangible. The derived propositions 

can serve to guide future research, while also carrying practical implications. 

6.2 Discussion  

In the following, I discuss how the four research papers contribute to the overall aim of 

this thesis and explicitly outline identified constraints impacting academic entrepreneur-

ship (chapter 6.2.1) and effective organizational approaches toward it (chapters 6.2.2). 

                                                 
25  The paper was presented at 12th European Design Academy Conference in Rome in April 2017. 
This is the authors accepted manuscript of an article published as the version of record in The 
Design Journal on 6TH September 2017.  http://www.tandfonline.com/. The paper can be cited 
as: Sinell, Anna; Brodack, Franziska; Denef, Sebastian (2017). Academic Entrepreneurship and 
Design: The Role of Design in Spin-off Processes. The Design Journal 20(1). S457-S468. DOI: 
10.1080/14606925.2017.1352984.  
Available at: https://doi.org/10.1080/14606925.2017.1352984 

https://doi.org/10.1080/14606925.2017.1352984
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6.2.1 Identified constraints impacting academic entrepreneurship 

In their effort to deconstruct transfer processes and academic entrepreneurship at re-

search institutions the four empirical papers included in this theses identified multiple 

constraints impacting transfer and academic entrepreneurship on different levels. Such 

constraints prevent scientists from engaging in entrepreneurial activities and from recog-

nizing spin-off formation as a valid career option. Whereas paper I and IV had an explicit 

focus on spin-off creation as a specific mechanism of KTT, paper II and III analyzed 

transfer activities in general. Table 8 summarizes the findings of the four papers with an 

explicit focus on the identified constraints. 

Table 8. Summary of identified constraints impacting academic entrepreneurship at re-
search institutions. 

MAIN FINDINGS 
IDENTIFIED CONSTRAINTS IMPACTING ACA-
DEMIC ENTREPRENEURSHIP 

Paper I Academic Employment and Entrepreneurship—more alike than you’d think 

The study confirms previous findings of two 
different logics within academia and entre-
preneurship perceived by transfer managers 
and postdoctoral students. The analysis of 
the researchers’ perceptions on their current 
working conditions in German academia, 
however, reveals that working in academia 
and in entrepreneurship might be more alike 
than different. 

Focus on academic spin-off creation. 

• Perceived differences among science and en-
trepreneurship: career change, change of role 
identity 

• Perceived lack of skills, resources, necessary 
personality traits 

• Perceived lack of a marketable, applicable 
ideas 

• Focus on the downsides of entrepreneurship 
(risk, uncertainty) 

• Lack of incentives (particularly career-related) 
and appreciation for transfer activities 

• Little awareness of existing (organizational 
and public) supporting structures 

• Few institutionalization of entrepreneurial ac-
tivities in university curricula 

Paper II Gender Dimension in KTT—the German Case 

Gender is barely integrated into German KTT 
on various levels. Women’s participation in 

• High conformism with a male-gendered cul-
ture (cultural gender stereotypes) 
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academic entrepreneurship is smaller than 
that of men. Findings indicate potential 
causes for the small participation of women 
in academic entrepreneurship. A transfer 
model was developed that can serve as a 
blueprint for future analysis of the integra-
tion of diversity in knowledge and technol-
ogy transfer. 

Different transfer mechanisms under study. 

• Overrepresentation of men among stakehold-
ers and in decision-making  

• Limited resources (time for research, access to 
money, lab time, training)  

• Less opportunity and access to networks 

• Most common employment models require 
full-time commitment (family obligations, ca-
reer stages) 

Paper III Uncovering transfer—a cross-national comparative analysis 

The organizations varied greatly in their un-
derstandings of what KTT means, their 
goals, services and strategies between and, 
to some degree, within the five countries. A 
common optimal approach to the venturing 
process of academic spin-off could not be 
found.  

All interviewees regard—particularly trans-
disciplinary—diversity of perspectives as cru-
cial for success in KTT. 

Different transfer mechanisms under study. 

• Lack of commitment and acknowledgement of 
the institutions’ higher authorities for transfer 
and missing incentive schemes for academics  

• Weak transfer infrastructure within the organi-
zation: lack of networks and weak ties between 
transfer office and scientific departments 

• Narrow focus on a particular transfer format 

• Attracting the right TTO personnel that pro-
vides the necessary skill set and motivation for 
the job 

Paper IV Academic Entrepreneurship and Design: the Role of Design in Spin-off Processes 

Design supports the start-up process in all 
three important respects identified by (Ras-
mussen et al., 2011) on both a conceptual 
and a transformational level: by enhancing 
user research, facilitating ideation processes 
and early testing of ideas, it fosters oppor-
tunity development. Secondly, it furthers 
championing through the creation of vision 
and experience. Thirdly, with the help of pro-
totypes and mock-ups design furthers re-
source acquisition. 

Focus on academic spin-off creation. 

• Lack of viable business opportunities to com-
mercialize research findings [derived from litera-
ture and paper I] 

• [Future constraint: different working modes 
and misunderstandings in transdisciplinary spin-
off team consisting of team members with dif-
ferent educational and technical backgrounds] 

• -- 

 

Analyzing job profiles, required skill sets and existing organizational practices in aca-

demic employment and entrepreneurship, paper I “Entrepreneurship and academic employ-

ment—more alike than you’d think” showed that one of the greatest constraints that prevents 

scientists from transferring their findings into a business idea and starting their own sci-

ence-based business is the perceived difference of academic employment and work as an 
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entrepreneur. The paper thereby confirms previous studies of two different logics within 

academia and entrepreneurship (Jain et al., 2009; Sass, 2011; van der Sijde et al., 2014) 

as the interviewed transfer managers and postdoctoral students believe both occupations 

to differ substantially and on many levels. According to the interviewed postdoctoral 

students, engaging in entrepreneurial activities would mean a serious undertaking and a 

significant career change that would not be worth the effort. These findings are in line 

with previous studies that showed that scientists had to change their role identity in order 

to engage in entrepreneurial activities and that this would often result in individual con-

flict and stress (Jain et al., 2009; Lam, 2010). The paper revealed that both the inter-

viewed transfer managers and postdoctoral students primarily see the downsides of en-

trepreneurship as they associate entrepreneurship with high uncertainty and risks instead 

of seeing upsides and potential benefits. These negative associations represent another 

substantial constraint impacting academic entrepreneurship. Often scientists are not 

aware of public funding and support mechanisms for academic entrepreneurship that 

would provide them with financial support and security. Instead of seeing potential ben-

efits, the interviewed postdocs and transfer managers argue that scientists lack necessary 

skills (management, financing, market knowledge), competencies, resources (time, 

money) and the “right” personality traits (“lacking courage”, risk averseness), which 

makes an active engagement in spin-off formation seem nearly impossible to interviewed 

postdoctoral students. Additionally, they articulate a perceived lack of “the right idea” 

which is marketable and applicable and would allow them to spin out a company based 

on their research. These presented factors make founding an academic spin-off seem 

highly unrealistic to the interviewed postdoctoral students. Paper I thereby, supports 

previous findings on the role of personality traits (Caliendo, Fossen, & Kritikos, 2009; 
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Caliendo, Fossen, & Kritikos, 2011; Zhao, Seibert, & Lumpkin, 2010), necessary re-

sources (Rasmussen et al., 2014; Rasmussen & Wright, 2015) and competencies 

(Clarysse et al., 2011; Fritsch & Krabel, 2012; Rasmussen et al., 2011; Rasmussen 

& Wright, 2015) for fostering academic entrepreneurship. Moog et al. (2015) showed 

that scientists would be more likely to engage in academic spin-off formation, if they had 

a balanced skill set and were flexible to allocate their work time to different activities. 

Various studies have analyzed the role of incentives in order to promote entrepreneurial 

activities at research institutions and found that greater rewards and appreciation for 

such activities would strengthen the propensity of scientists to engage and enhance tech-

nology transfer (Bijedić et al., 2014; Friedman & Silberman, 2003; Huyghe & Knockaert, 

2015a; Kolb & Wagner, 2015; Moog et al., 2015). Paper I reinforces these findings as the 

postdoctoral students complained about missing acknowledgement and career benefits 

for entrepreneurial activities. Instead, engaging in such activities would lead to substantial 

disadvantages impacting their academic career: they would have to decide how to bal-

ance between the two competing demands of entrepreneurial and research activities, 

which would prevent them from publishing and furthering their academic career (Ambos 

et al., 2008). Within the academic community, publications remain the main performance 

indicator for scientists in order to achieve promotion or tenure (The German Council of 

Science and Humanities, 2016). 

Paper I, furthermore, showed that support measures for entrepreneurial activities are 

neither well-established nor communicated to the interviewed postdoctoral students 

within the analyzed research organizations. Transparent support mechanisms and  strong 

communication of such measures are, however, necessary to promote academic entre-

preneurship. Previous findings showed that universities with well-established policies and 
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procedures show more productive transfer activities (Caldera & Debande, 2010b; Kolb 

& Wagner, 2015). Weak communication of support mechanisms can result in the fact 

that researchers are not aware of existing support mechanisms or even the existence of a 

transfer office within their organization. This confirms recent findings by Huyghe, 

Knockaert, Piva et al. (2016) who showed that instead of deliberately bypassing transfer 

offices, academics unintentionally do not involve their organizations’ TTOs in their entre-

preneurial activities because they do not know that such TTOs exist. This might be 

explained by the fact that academic entrepreneurship and spin-off formation is still a 

young topic for research institutions—considering the long history of universities and 

research organizations—and is neither on their agenda nor part of the university curricula, 

yet (Link et al., 2015). Ultimately, paper I showed that the interviewed postdoctoral stu-

dents and even the interviewed transfer managers—who should in their position as trans-

fer managers be encouraging the scientists and promote entrepreneurial activities—see 

great challenges for scientists in engaging in such activities. This indicates that constraints 

for academic entrepreneurship are incorporated on different levels within research and 

may therefore, lie deeper in the research institutions than just on the surface (Franklin et 

al., 2001).  

Aiming to evaluate in what ways and to what degree gender aspects are currently inte-

grated in German KTT, the “Gender dimension in knowledge and technology transfer—the German 

case” paper reveals several other constraints impacting transfer and academic entrepre-

neurship at research institutions in addition to those of paper I.  

The analysis shows that gender aspects are barely integrated into German transfer pro-

cesses on various levels. Findings show that neither qualitative nor quantitative compo-

nents of gender are considered in German transfer processes. This leads to the fact that 
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female scientists face additional and greater constraints than men, which prevent them 

from actively engaging in such processes. As the paper reveals, these barriers are partic-

ularly strong in such activities that relate to spin-off formation: traditional stereotypes 

(Butler, 1997), the image of an entrepreneur typically being male (Dautzenberg, 

Steinbrück, Brenning, & Zinke, 2013) and a culture that favors male-gendered ap-

proaches (Benschop & Doorewaard, 1998; West & Zimmermann, 1987) make spinning-

out a company seem highly unattractive to female scientists and—even if they were will-

ing to—impede their active participation in it. According to the interviewees and consid-

ered literature, the decision to engage in entrepreneurial activities would require high 

conformism with the male-gendered culture (Benschop & Doorewaard, 1998). In this 

vein, Franklin et al. (2001) found that major constraints impacting academic entrepre-

neurship are rather informal in nature and lie in a research institution’s organizational 

culture. The fact that women suffer from less opportunities and access to networks rein-

forces their weak participation in transfer and academic spin-off formation in particular 

(Ding & Choi, 2011; Schubert & Engelage, 2011). 

As presented, the identified constraints impacting academic entrepreneurship encompass 

components of the organizational culture. This reinforces the finding of paper I indicating 

that instead of lying on the surface, constraints impacting the transfer of academic entre-

preneurship at research institutions are based on basic assumptions that are prevalent at 

research institutions (Schein, 1990). Thereby, paper I and II confirm recent findings on 

the importance of entrepreneurship-friendly organizational cultures: Huyghe and 

Knockaert (2015a) showed that research institutions with such favorable organizational 

cultures perform significantly better in academic spin-off creation (see also Clark, 1998; 

Erikson, Knockaert, & Foo, 2015). Besides these cultural constraints, findings of paper II 
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reveal that women face additional barriers on an institutional level that constrain their 

participation in academic entrepreneurship: (1) an overrepresentation of men among 

stakeholders and in decision-making positions may reinforce inflexible “men-oriented” 

organizational practices (Benschop & Doorewaard, 1998) and limit the opportunities for 

women in academic entrepreneurship. Women are significantly underrepresented in uni-

versity incubators and this gender gap has not decreased over the past years (Lindholm 

Dahlstrand & Politis, 2013). Marom, Robb, and Sade (2016) found a positive correlation 

between the sex of a start-up project leader and the same sex investors. Analogously, 

Brooks, Huang, Kearney, and Murray (2014) found that even with identical pitches in-

vestors preferred those of men instead of women. (2) As compared to men, women face 

scarce resources in terms of time for research, access to money, lab time and training 

(Busolt & Kugele, 2009). (3) Compared to male researchers, women work significantly 

more often part-time (Achatz, Fuchs, Kleinert, & Roßmann, 2009); however, most com-

mon employment models that allow scientists to engage in entrepreneurial activities re-

quire full-time commitment. (4) Ultimately, women’s family obligations are still per-

ceived to be one of the major obstacles that constrain their participation in transfer activ-

ities (Busolt & Kugele, 2009).  

The literature review in the paper outlined that besides these qualitative gender aspects 

female participation in entrepreneurial activities is quantitatively lower than that of men: 

female scientists engage less often with industry (Azagra-Caro, 2007; Boardman, 2008; 

Hulten, 2010; Link et al., 2007; Perkmann et al., 2013), submit fewer patent applications 

(Haller, Vrohlings, Frietsch, & Grupp, 2007; Naldi, Luzi, Valente, & Vannini Parenti, 

2005) and start fewer technological start-ups (Metzger, Niefert, & Licht, 2008; Sternberg, 

Vorderwülbecke, & Brixy, 2013). By deconstructing organizational transfer processes, 
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the paper identified potential reasons for the small participation of women in academic 

entrepreneurship. 

Whereas the focus of the paper I and II lay on constraints impacting academics’ partici-

pation in entrepreneurial activities, paper III and IV analyzed organizational practices to 

promote academic entrepreneurship and to overcome such barriers. To this end, the 

“Uncovering transfer—a cross-national comparative analysis” paper examined the strategies and 

operations of particularly productive transfer offices in order to account for their high 

levels of transfer activity. The identified organizational practices will be presented in the 

following chapter 6.2.2. 

As found in paper I and by many other scholars (Bijedić et al., 2014; Friedman & Silber-

man, 2003; Kolb & Wagner, 2015; Moog et al., 2015; Siegel & Wright, 2015b), paper III 

also revealed that missing incentive schemes and a general lack of acknowledgement 

weakens scientists’ propensity to engage in any transfer and in entrepreneurial activities 

in particular. Of such activities particularly engaging in spin-off formation requires a great 

amount of resources. The lack of the perspective to gain any rewards by the research 

institution for such an engagement makes it seem highly unattractive to scientists (Ambos 

et al., 2008; Belenzon & Schankerman, 2009). In order to prevent informal technology 

transfer and inventions from going out the back door (Huyghe, Knockaert, Piva et al., 

2016; Link et al., 2007; Perkmann et al., 2013) scientists’ participation in transfer activi-

ties needs to be acknowledged and rewarded (see also study I). Therefore, a top-down 

commitment to transfer by a university’s highest authorities plays a crucial role particu-

larly for encouraging researchers to start entrepreneurial activities (Friedman & Silber-

man, 2003; Grave et al., 2014; Kolb & Wagner, 2015; Lautenschläger et al., 2014). Be-

sides the active support by the institution’s central management, an entrepreneurship 
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friendly leadership-culture needs to be established on every other level within the organ-

ization: the transfer office, the department and the research group (Rasmussen & Wright, 

2015). Aside from monetary incentives, results of paper III support previous findings 

indicating that research institutions should implement transfer activities in their promo-

tion and tenure tracks in order to incentivize scientists’ active transfer engagement (Mar-

ion et al., 2015). Although scholars share the opinion that incentives are necessary, there 

have been conflicting findings concerning the role of incentives in KTT and the modes 

of such incentives. Whereas some findings indicate that monetary incentives promote 

the academics engagement in entrepreneurial activities (Bercovitz & Feldman, 2008; 

Friedman & Silberman, 2003; Jensen & Thursby, 2001; Owen-Smith & Powell, 2001), 

others find no effect of monetary incentives or soft factors such as appreciation and ca-

reer-related incentives to matter more than monetary incentives (Göktepe-Hultén, 2008; 

Marion et al., 2015). In line with these findings, The German Council of Science and 

Humanities (2016, p. 41) suggests to acknowledge transfer activities in the same manner 

as scientific achievements to better link transfer activities to research and teaching re-

sponsibilities. D’Este and Perkmann (2011) found that academics have different motiva-

tional drivers regarding the modes of transfer they pursue. While spin-off formation and 

patenting are motivated by commercialization, less formal transfer activities are driven 

by research-related motives. The authors therefore suggest to consider a broader range 

of incentives than just financial rewards (D’Este & Perkmann, 2011). Since the abolition 

of the so-called professor’s privilege and similar Bayh-Dole-type regimes (Astebro et al., 

2016, p. 2) universities instead of the inventors own the intellectual property rights, 

which reduces the possibilities to establish monetary incentives at universities. However, 

there have been conflicting findings on the effect of these governmental acts (see also 

chapter 4.1). Scholars have found these acts to have a positive effect (Merrill & Mazza, 
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2011; OECD, 2003; Stevens, 2004), a negative effect (Astebro et al., 2016; Czarnitzki et 

al., 2015; Hvide & Jones, 2016; Valentin & Jensen, 2007) or no explicit effect (Geuna 

& Nesta, 2006; Lissoni et al., 2009; Proff et al., 2012; Verspagen, 2006) on  universities’ 

performances of academic spin-off formation and patenting (see also chapter 4.1).  

Besides the lack of incentives and acknowledgement of transfer and academic entrepre-

neurship at research institutions, paper III identified three additional obstacles to those 

already found in paper I and II: (1) the challenge to attract the right transfer personnel: all inter-

viewees regard diversity of perspectives as crucial for success in academic entrepreneur-

ship. This confirms studies by (Lautenschläger et al., 2014) who found that a certain 

amount of interdisciplinary within a transfer office’s staff is more important for the pro-

motion of transfer than the size of the office (measured by the number of employees). 

Accordingly, the interviewed transfer managers deliberately try to integrate diverse per-

spectives into their transfer practices by hiring employees with different educational back-

grounds and experiences in academia or industry. These results support previous find-

ings that transfer offices with appropriate capabilities and a realistic perspective on suc-

cessful mechanisms in industry and entrepreneurship enhance academic spin-off creation 

(Clarysse et al., 2005). All interviewees share the opinion that a diversity of personal and 

professional skills matters more than gender diversity. According to the interviewees, the 

deliberate decision toward diversity among the staff and a job profile that provides expe-

rience in industry, science and ideally entrepreneurship make finding the right personnel 

that is best suited for the job at a transfer office a huge challenge (Siegel et al., 2003; 

Siegel & Wright, 2015b). Less qualified and homogenous personnel may impede transfer 

processes as they could not respond to the different needs of academics and industry 

partners (Siegel & Wright, 2015b). 
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(2) Weak infrastructure within the research institution: the paper revealed the pivotal role of 

networks both on the individual and organizational level. According to the interviewed 

transfer managers, a transfer office must provide well-established networks to the differ-

ent, independent scientific departments within the research institution in order to be 

aware of and close to potentially transferable inventions. Such strong ties between scien-

tific departments and the associated transfer office also fosters the scientists’ awareness 

of the TTO, which has proven to be necessary in order to encourage scientists to disclose 

their inventions at all (Huyghe, Knockaert, Piva et al., 2016). A weak transfer infrastruc-

ture hence leads to fewer transfer activities and constrains transfer and academic entre-

preneurship at the institutions (Bijedić et al., 2014; Minguillo & Thelwall, 2015). Ras-

mussen and Wright (2015) showed that access to resources from within the university 

such as advice from colleagues and research networks would significantly contribute to 

the spin-off’s resource acquisition competency. This competency along with the oppor-

tunity development and championing competency build the three necessary competen-

cies an academic spin-off needs to provide in order to successfully operate (Rasmussen 

et al., 2011, 2014).    

(3) A narrow focus on a particular transfer format: ultimately, paper III indicates that a narrow 

focus on a single transfer mechanism within the transfer office and the research institu-

tion (such as for example exceptionally managing spin-offs) is likely to reduce the total 

outcome of transfer activities. This contradicts to certain degree recommendations by 

Siegel & Wright, 2015b that “universities need to make strategic choices regarding the mode of com-

mercialization they wish to emphasize—that is, licensing, start-ups, sponsored research and consulting, 

and other mechanisms of technology transfer” (Siegel & Wright, 2015b, p. 30). However, their 
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recommendation relates to the amount of resource allocation to certain modes of com-

mercialization. According to the interviewed transfer managers in paper III, all forms of 

transfer need to be united and managed by a single office in order to operate efficiently 

and create synergies. It would constrain their modes of operations substantially, if the 

different transfer mechanisms were handled in separate units within a research institution 

(such as entrepreneurship centers, patenting offices and licensing offices). Such a single 

head transfer office can be most effective in gathering comprehensive information about 

all transfer mechanisms and their impacts and in communicating this information. Sim-

ultaneously, findings of paper III suggest that establishing additional, small transfer units 

or at least single transfer managers at department level (at the independent scientific de-

partment or faculties) holds great potential to promote transfer activities directly and 

raise the awareness for the topic (see the identified constraint above “weak infrastructure”). 

Such a “decentralized” unit or manager would be closer to potential inventions and 

would foster the transfer infrastructure of a research institution. Paper III, however, 

showed that up to now, this combined approach of a transfer head office and decentral-

ized units is not common practice at research institutions (Grimaldi et al., 2011; Siegel 

& Wright, 2015b).  

Aiming to develop an approach that fosters spin-off creation at research institutions, pa-

per IV investigated the role of design in eight academic, transdisciplinary spin-off teams. 

As the team members under study had already decided to actively engage in academic 

entrepreneurship, potential initial constraints impacting their decision were not part of 

the study. This limits to some degree the paper’s contribution to part (A) of the overall 

research question of this thesis as it aims to explore potential constraints impacting trans-

fer and academic entrepreneurship at research institutions in general and the academics’ 
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attitude toward academic entrepreneurship precisely. Instead, paper IV builds on the 

already presented major constraint impacting scientists engagement in academic entre-

preneurship: the lack of market-knowledge and a viable business idea to commercialize 

their research findings (see paper I and Bercovitz & Feldman, 2008; Marion et al., 2015; 

Rasmussen et al., 2011). The paper investigates how the transdisciplinary team compo-

sition—and particularly the integration of design in such teams—supports reducing this 

identified constraint. 

With regard to potential constraints impacting future performance of academic spin-off 

teams, paper IV reveals additional challenges evolving from such transdisciplinary team 

constellation. Results show that those participants in the spin-off program who had dif-

ferent educational or technical backgrounds varied in their working methods. One of the 

participating teams fell apart because those team members who had an educational back-

ground in design preferred to keep the ideation process open and generate more business 

ideas, while the involved natural scientists and business managers preferred to stick to 

the original application scenario and further that. This illustrates just one of the chal-

lenges that may occur in academic founding teams composed of team members with 

various different educational and technical backgrounds. Other such challenges found in 

previous studies on the team performance of interdisciplinary teams include misunder-

standings and weak communication structures because of not speaking a common lan-

guage (Janich & Zakharova, 2011). 

As the focus of the “Design and Academic Entrepreneurship” paper lay on developing and 

evaluating an organizational approach toward academic entrepreneurship, no other than 

the above presented constraints to academic entrepreneurship was identified. The lessons 
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learnt from the program that help in fostering the development of entrepreneurial com-

petencies at research institutions will be presented in the following chapter 6.2.2. 

 

6.2.2 Organizational approaches toward academic entrepreneurship  

In their effort to deconstruct transfer processes and academic entrepreneurship, the four 

research papers included in this thesis analyzed organizational practices and approaches 

impacting transfer and academic entrepreneurship at research institutions. Based on this 

analysis several recommendations of how to overcome the identified constraints were 

derived in the four empirical studies. Table 9 summarizes the identified practices and 

their specific effects. 

Paper I found a perceived gap and perceived two different logics within entrepreneurship 

and academia (van der Sijde et al., 2014). At the same time, the analysis of the scientists’ 

perceptions on their current working conditions in German academia, its infrastructure, 

the job characteristics and motivational drivers point out that working in academia and 

in entrepreneurship might be also very much alike. Such a comparative analysis from 

the perspective of postdoctoral students had so far not been conducted. The study re-

vealed that academic employment and entrepreneurship share similar characteristics on 

different levels. By applying the theory of the person-job fit (Kristof-Brown et al., 2005) 

the authors of paper I were able to identify several overlaps and analogies between the 

two occupations. 
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Table 9. Summary of the identified organizational practices and their specific objectives.  

PRACTICES TO REDUCE CONSTRAINTS              
IMPACTING ACADEMIC ENTREPRENEURSHIP 

OBJECTIVE 

Paper I Academic Employment and Entrepreneurship—more alike than you’d think 

Provide opportunities for researchers to reflect on working 
conditions and tasks in entrepreneurship and academic em-
ployment 

Establish collaboration among academics and entrepreneurs 
through joint projects 

Create opportunities for academics to identify themselves 
with entrepreneurial peers  

Develop organizational-specific support measures and ac-
tively communicate them 

Communicate analogies rather than differences and down-
sides of entrepreneurship 

Establish incentives to reward researchers for their engage-
ment in entrepreneurial activities (financially and career-re-
lated) 

Recognize the importance of support and communication of 
transfer activities early in a scientific career (PhD-level)  

Communicate existing institutionalized support programs 

• Reduce the perceived gap between aca-
demia and entrepreneurship 

• Make entrepreneurship more accessible 
for researchers by re-defining boundaries 
between entrepreneurship and science 

• Reduce perceived uncertainty 

• Prevent role-identity conflicts emerging 
from changing from scientist to entrepre-
neur 

• Raise the researchers’ awareness for 
commercialization opportunities and nec-
essary competencies at the beginning of 
their scientific career  

• Enhance appreciation and value of trans-
fer activities 

Paper II Gender Dimension in KTT—the German Case 

Deliberately promote academic entrepreneurship to both 
male and female researchers 

Provide men and women to equal parts with access to net-
works  

Re-envision organizational practices to encourage more 
women to participate in transfer activities  

Introduce gender-sensitive reward systems 

Provide gender-balance in decision-making bodies  

Communicate gender-based constraints to transfer managers 
and university authorities 

• Incorporate diversity aspects into as-
pects of the organizational culture 

• Raise awareness of hidden (gender) bar-
riers 

• Overcome male-gendered cultures 

• Provide organizational conditions for an 
equal participation of men and women in 
knowledge and technology transfer 

Paper III Uncovering transfer—a cross-national comparative analysis 

Develop strategies that respond to specific needs and context 
factors  

Align transfer strategies and modes of operations 

Strengthen internal cooperation among TTO and scientific 
departments  

Actively scout transferable inventions 

Manage all transfer activities in a single organization while 
simultaneously establishing decentralized transfer units/man-
gers at department level 

Deliberately hire TTO personnel with industry experience 

• Establish a strong transfer infrastructure 
within the organization  

• Strengthen the external network and 
foster ties to industry partners 

• Create synergies among different actors 
and forms of transfer 

• Establish trust among involved actors 

• Facilitate communication between ac-
tors from academia and industry 

• Prevent or reduce role-identity conflicts 
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Recognize the importance of highly skilled TTO personnel 
and its transdisciplinary composition 

Establish incentives for academics (beyond financial rewards) 
and TTO personnel  

Interpret “transfer” rather as “translation” to establish trust 
among different actors 

Provide opportunities to let surrogate/external entrepreneurs 
exploit scientific findings 

Consider multiple actors as clientele and addressees (from ac-
ademia, industry, policy and the public) 

• Prevent informal transfer and inventions 
from “going out the back door” 

• Make research results applicable and ac-
cessible to the public  

• Avoid unprofitable services 

• Create synergies with and new connec-
tions to external partners 

Paper IV Academic Entrepreneurship and Design: The Role of Design in Spin-off Processes 

Set up transdisciplinary (research and spin-off) teams with 
different educational and technical backgrounds 

Integrate design expertise in such teams 

Integrate seniority and industry experience 

Provide a protected environment and room for experimenta-
tion 

Provide certain guidance: Require milestones in the program 

Integrate design at an early stage of research and transfer 
projects (particularly at spin-off activities) 

Implement such a program early at an academic career 

• Foster development of entrepreneurial 
competencies at research institutions:  

- Identification of viable business op-
portunities through enhanced user 
research, ideation processes and 
early testing;  

- Championing through vision building, 
experience creation;  

- Resource acquisition with the help of 
prototypes and mock-ups 

• Generate multiple ideas and scenarios 
for the commercialization of research 
findings 

• Support the start-up process on both a 
conceptual and transformational level 

• Help scientists develop skills and capa-
bilities that are relevant outside academia 

 

The study showed that with their current working experiences scientists might as well fit 

considerably well into the entrepreneurial world. It furthermore showed that scientists in 

German academia typically face job uncertainties and lack opportunities of long-term 

career perspectives (Kahlert, 2013; Schütz et al., 2016; Trübswetter, Sinell, Schütz, & 

Schraudner, 2015)—both of which they fear in entrepreneurship (van der Sijde et al., 

2014). Simultaneously, the paper showed that the job characteristics in academia are sim-

ilar to those in entrepreneurship: scientists do project management, work long hours, 

have to meet targets and deadlines and do fundraising (write proposals for third-party 

funds)—all of which they fear not being capable of in entrepreneurship. These findings 
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challenge the perception of entrepreneurship and academic employment being two com-

pletely different occupations (Jain et al., 2009; Sass, 2011; van der Sijde et al., 2014) and 

suggest that it might rather be a widely-shared and self-perpetuating illusion. Paper I 

showed that potential causes for the perceived differences between academic employ-

ment and entrepreneurship may include the lack of opportunities for researchers to iden-

tify with entrepreneurial activities and peers and to reflect on working conditions and job 

profiles in academia and entrepreneurship. Organizational settings and joint projects with 

entrepreneurs and academics can help re-define the boundaries between scientific and 

entrepreneurial activities and make entrepreneurship more accessible for researchers. 

Shared projects between entrepreneurs and researchers can help them to reflect on their 

own activities and identify with entrepreneurial peers. Entrepreneurial peers and the ex-

istence of role models have proven to have a significant effect on researchers’ propensity 

to start an own company: entrepreneurial peers at the host research institution (Bijedić 

et al., 2014; Fritsch & Krabel, 2012; Huyghe & Knockaert, 2015a) and the research de-

partments in particular (Lautenschläger et al., 2014; Rasmussen et al., 2014) as well as in 

the family (Foo et al., 2016) have all proven to positively influence researchers’ propen-

sity to engage in entrepreneurial activities. Thereby, such joint projects can help open up 

the career perspectives of scientists to entrepreneurship and help them to recognize en-

trepreneurial activities as a valid career option, for which they already provide several 

necessary skills and working experience. These projects go beyond existing research-

industry collaboration which has also been proven to enhance transfer and academic 

entrepreneurship (Ding & Choi, 2011; Foo et al., 2016; Perkmann et al., 2013; Perkmann 

et al., 2015). This type of collaboration typically constitutes of a research organization 

and large industry partners and is thereby different from joint projects among researchers 
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and entrepreneurs. With such joint projects research organizations could provide oppor-

tunities for researchers to experience the entrepreneurial working environment and 

would allow them to identify with entrepreneurial peers. Establishing such programs at 

an early stage of an academic career (at the PhD-level) may be of particular interest as 

researchers typically do not have set distinct career plans at that point (Kahlert, 2012; 

Schütz et al., 2016; Trübswetter, 2017). Implementing the idea of academic entrepreneur-

ship and its opportunities early on can raise the researchers’ awareness for commerciali-

zation opportunities in their future career (Astebro et al., 2016; Perkmann et al., 2015). 

The competency of opportunity refinement has proven to be a necessary factor for suc-

cessful spin-off creation (Rasmussen et al., 2011, 2014). Astebro et al. (2016) suggest that 

support measures targeted at younger, tenure-track academics may produce more bene-

fits for society than general incentives.  

By communicating similarities instead of differences, transfer managers and university 

authorities can contribute to and help in opening the perspective of entrepreneurship as 

a valid career option. Outlining these analogies and similarities can also help to reduce 

the associated downsides of entrepreneurship as they are similar to those in academia. 

Exhibiting similarities between academic employment and entrepreneurship can help to 

prevent researchers from having to change their role identity (completely), which has 

been proven to be a challenge and constraint for engaging in entrepreneurial activities 

(Goethner et al., 2012; Jain et al., 2009; Sass, 2011). 

As presented above, academic entrepreneurship is strongly associated with a high 

amount of risks and uncertainties. If scientists were better aware of existing support 

mechanisms both within the organization and at the system-level (e.g. governmental pro-

grams such as “EXIST-Gründerstipendium”, or “Hightech-Gründerfonds” in Germany), 
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the perceived financial risks that are associated with academic entrepreneurship might be 

reduced to a certain degree. Research institutions should therefore put stronger efforts in 

the communication of such institutionalized and organizational support measures. 

Based on the assumption that gender diversity enhances innovation processes (Bührer 

& Schraudner, 2010) paper II analyzed the integration of gender aspects in knowledge 

and technology transfer in Germany. The authors of paper II developed a transfer model 

that may serve as an analytical frame to analyze the integration and representation of 

certain diversity aspects in transfer processes. The results reveal a weak representation 

of women in the German transfer landscape. Female researchers as compared to their 

male colleagues would face additional and greater challenges that impede their engage-

ment in German KTT and academic entrepreneurship in particular (see previous sub-

chapter 6.2.1). Obviously, not every diversity dimension can be represented to equal 

numbers in the KTT process. However, organizational structures and conditions should 

allow every researchers for an equal participation in transfer processes and should not 

contain barriers that hit some harder than others. Therefore, organizations must set the 

ground for their diverse researchers to equally engage in academic entrepreneurship. In 

order to achieve this, several recommendations for organizational practices were derived 

in paper III. As shown in paper II, the organizational culture plays an essential role pur-

suing transfer and academic entrepreneurship effectively, particularly for women. In or-

der to tackle gender-based constraints impacting KTT and academic entrepreneurship, 

research institutions need to start raising the awareness for the topic and to acknowledge 

the importance of it. Diversity aspects must be incorporated into every aspect of an or-

ganizational culture, in order for their employees/scientists to unfold their full potential 

(Schein, 1990). To overcome male-gendered cultures (Benschop & Doorewaard, 1998), 
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organizations need to introduce gender-sensitized reward systems and provide men and 

women to equal parts with access to networks. Networks have proven to have an signif-

icant effect on the researchers’ propensity to engage in spin-off creation (acatech – Deut-

sche Akademie der Technikwissenschaften, 2010; Ding & Choi, 2011; Ding, Murray, & 

Stuart, 2010; Göktepe-Hultén, 2008). Both gender-sensitive reward systems (Best, 2016; 

Kaiser, Hochfeld, Gertje, & Schraudner, 2012) and access to networks (Kaiser, 2014; 

Welter, Brush, & Bruin, 2014) have proven to help in reducing gender barriers in organ-

izations and entrepreneurship.  

In order to incorporate diversity in every aspect of their organizational culture and, ulti-

mately, to encourage more women to participate in transfer activities, research organiza-

tions must re-envision their organizational practices. The paper suggests that raising the 

awareness for (hidden) gender barriers can be a starting point. As both the analyses of 

paper II (in Germany) and paper III (in Sweden, Italy, Switzerland, Germany and Israel) 

showed, only very few interviewees had ever thought about the topic “gender in 

knowledge and technology transfer”. Raising the awareness of the topic has proven to 

be a first lever to initiate change (Best, 2016; Froese & Schraudner, 2010; Kaiser, 2014). 

Therefore, the research institutions’ authorities need to actively communicate existing 

gender-based constraints as well as deliberately promote academic entrepreneurship to 

both male and female scientists. 

In order to account for their high levels of transfer activity, paper III analyzed the strat-

egies and operations of particularly productive transfer offices in five different countries. 

The analysis revealed several—both national and cross-national—practices and activities 

conducted by research institutions and their associated transfer offices aiming to promote 

transfer and academic entrepreneurship. However, a common optimal approach toward 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  105 
 

transfer and academic entrepreneurship was not found. Instead, the analysis showed that 

between and to some degree within the five countries the examined organizations varied 

greatly in their understandings of what KTT means, their goals and their strategies. 

These findings were reinforced by the fact that the services provided by these institutions’ 

transfer offices varied similarly, while the volume of the offered programs and initiatives 

indicates the importance of transfer and academic entrepreneurship to the analyzed re-

search institutions. The offered services for spin-off creation include incubators and ac-

celerators on campus, open lectures, networking events, individual and team consulting, 

technology scouting and entrepreneurial education.  

Simultaneously, further analysis of the collected data suggests two ideal types of transfer 

offices, distinguishable in terms of their positions within their associated organization, 

their strategies and operations. These characteristics are intertwined: (1) the primarily 

state-funded, integrated type would seek benefits to the public and, therefore, be creating 

opportunities for training and strengthening the local ecosystem. (2) The self-financed, 

independent type would, in contrast, be pursuing primarily commercial success and 

therefore, be actively scouting for potential inventions and cultivating relationships with 

industry. These the two ideal types help explain the subtle relationships between the 

organizations’ strategies and operations. Moreover, with the help of these two ideal types, 

paper III revealed the importance of aligning transfer strategies and modes of operations 

(such as offered services, skills of personnel, networks) with one another in order to 

effectively pursue transfer and promote academic entrepreneurship. 

By comparing the organizational transfer practices, the analysis showed that in order to 

tackle organizational-specific problems and constraints, every research institution has to 

develop its individual transfer strategy and respective modes of operations that respond 
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to their specific needs and characteristics of the local ecosystem. Various scholars have 

outlined the role of such context factors and the regional environment in the transfer 

landscape (Belenzon & Schankerman, 2009; Grimaldi et al., 2011; Kulicke & Leimbach, 

2012; Rasmussen et al., 2014). These factors, however, only explain part of the variance 

of the universities’ transfer performances (Mosey et al., 2016) and the reasons why the 

majority of universities particularly struggles to effectively promote spin-off creation 

(Rasmussen & Wright, 2015). Findings of paper III indicate that such “underperforming” 

research institutions might not follow a transfer strategy that responds to their particular 

strengths and needs and addresses those constraints impacting transfer and academic 

entrepreneurship that are prevalent at their organizations. By adopting a demand side 

perspective, Rasmussen and Wright (2015) were the first to analyze the challenges scien-

tists face during the spin-off process and identified university support mechanisms that 

respond to the needs of the spin-offs. Following their arguments and adopting a demand-

side perspective (Rasmussen & Wright, 2015), paper III suggests that transfer strategies 

have to respond to both the needs of the research institutions, its context factors as well 

as the individual needs of their employed scientists. 

In addition to the necessity of developing an individual, organization-specific transfer 

strategy and aligning the organization’s operations with it, paper III outlines the pivotal 

role of networks and personal contacts in order to overcome constraints impacting trans-

fer and academic entrepreneurship. According to the interviewed transfer managers of 

particularly productive transfer organizations, strong connections both within the organ-

ization to the scientific staff and outside the organization to external partners are of es-

sential value for effectively promoting and pursuing academic entrepreneurship. These 
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external partners can include any (for the organization) relevant actor within the innova-

tion ecosystem such as large companies, political bodies, start-ups, spin-offs, venture cap-

italists and other research institutions. At the organizational-level, networks within the 

organization help to establish a strong transfer infrastructure (see previous subchapter 

6.2.1) as they strengthen internal cooperation among different organizational bodies 

(such as the transfer office, scientific departments, PR agencies and other transfer-related 

units). As transfer, and particularly academic entrepreneurship, is growing increasingly 

complex with more actors being involved and new forms of transfer being developed 

(Siegel & Wright, 2015a), it becomes beneficial to establish a transfer head-office that 

coordinates all transfer activities. Thereby, efficiency can be enhanced, synergies among 

the different forms of transfer are more likely to occur and monitoring and reporting of 

transfer activities can be facilitated (see subchapter 6.2.1). However, findings of paper III 

indicate no need to enhance all modes of academic entrepreneurship equally. In fact, 

trying to excel all different aspects of knowledge and technology transfer, research insti-

tutions can lose focus which can lead to a poorer overall transfer performance. Instead, 

research institutions have to define their optimal portfolio of transfer activities while tak-

ing into account their specific prevailing constraints for academic entrepreneurship in 

their unique context.  

Findings of paper III suggest that strong ties among transfer managers and scientific de-

partments contribute to a higher visibility of the transfer office within the different de-

partments of the organizations. At the same time, transfer managers are better aware of 

existing technologies and inventions at those departments. Close connection between a 

transfer office and the associated research departments also creates trust among the in-

volved actors. Trust has found to have an essential impact on scientists’ decisions to 
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disclose an invention to their employer institution (Bok, 2003). Transfer managers 

should therefore be aware of potential misunderstandings and deliberately try to estab-

lish and prove trust among involved actors. Especially regarding financial and IP issues, 

trust among the actors has proven to lower the risks of conflicts (Bok, 2003).  

In addition to the role of internal networks, interviewees rated strong external partner-

ships as highly important. Thereby, paper III supports Rasmussen and Wright (2015) 

who found that access to resources from outside the university was necessary in order 

to develop a spin-off’s resource acquisition competency. Such networks, furthermore, 

strengthen the transfer offices’ positions within the (regional) innovation ecosystems: in-

novation ecosystems are formed by different actors, comply with different regulations 

regarding research, provide different funding (public or private) and therefore contain 

different challenges and potential for transfer processes and academic entrepreneurship 

(Adner & Kapoor, 2010; Autio & Thomas, 2014; Lundvall, 2010). All such factors impact 

the performance of a transfer office and respectively their strategies and operations. 

Therefore, transfer offices must consider characteristics of the (regional) innovation eco-

system they interact with and define their strategies and modes of operation responding 

to these characteristics.  

Along these lines, the transfer offices under study pay particular attention to networking 

skills of their employees. According to the interviewed transfer officers, effective transfer 

can only occur if all involved actors from different sectors see the benefits of it. Thereby, 

paper III supports previous findings on the existence of different key agents in the trans-

fer process: previous studies showed that perspectives of three key agents—namely the 

scientist as the research representative, the transfer manager or any other university au-
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thority as the intermediary and the corporate manager or venture capitalist as the indus-

try representative—have to be accommodated in the transfer process (Siegel et al., 2003; 

Siegel & Wright, 2015b). In their assessment of the academic impact at Imperial college, 

Perkmann et al. (2015) found that the strongest barrier for scientists to engage in transfer 

activities refers to the perceived difficulty in finding appropriate partners for collabora-

tion. Along these lines, paper III showed that according to the interviewed transfer man-

agers, their employees’ working experience in industry significantly facilitates research-

industry collaboration and, thereby, fosters academic entrepreneurship. These findings 

support previous studies on the role of networks in knowledge and technology transfer 

at the organizational-level (Abel-Koch, 2015; Bijedić et al., 2014; Minguillo & Thelwall, 

2015; Rasmussen & Wright, 2015) and the individual level (acatech – Deutsche Akade-

mie der Technikwissenschaften, 2010; Ding et al., 2010; Ding & Choi, 2011; Foo et al., 

2016; Göktepe-Hultén, 2008). In addition to these networking capabilities, the interview-

ees regarded industry experience and an interdisciplinary TTO staff as highly important 

for its success. In order to reduce the identified challenge to find the right personnel for 

transfer activities, findings of paper III suggest to establish further incentives for transfer 

managers in order to strengthen their motivation and attract high-potentials for such jobs. 

Job profiles of such positions are similar to those in industry where typically higher sala-

ries are paid. Paper III reinforces findings of Siegel and Wright (2015b) and Siegel et al. 

(2003) who argue that establishing additional incentives for transfer managers is neces-

sary in order to attract highly-skilled and well-contacted employees from industry. 

Results of paper III outline that the interviewed research institutions’ higher authorities 

and transfer managers show considerable proactive behavior toward the promotion of 
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transfer and academic entrepreneurship. Those organizations that are particularly suc-

cessful in research commercialization actively search transferable technologies and have 

introduced various initiatives to further academic spin-off formation in order to tap the 

full commercial potential of their scientific research. To this end, they have established 

so-called scouts—transfer managers, experienced entrepreneurs or consultants from in-

dustry—to identify commercialization potential on campus. Scouting helps in building a 

stronger transfer infrastructure and strengthens internal networks—both of which have 

proven to be necessary in order to facilitate academic entrepreneurship at research insti-

tutions (Bijedić et al., 2014; Minguillo & Thelwall, 2015; Siegel et al., 2007). Scouting, 

furthermore, helps to prevent inventions from exiting the university without notice (Huy-

ghe & Knockaert, 2015a; Link et al., 2007; Perkmann et al., 2013). Paper III showed that 

particular strong transfer-oriented institutions would often match academic inventor 

teams with so-called “surrogate entrepreneurs” who help initiate academic spin-offs. 

These external entrepreneurs would be responsible for managing the business, whereas 

the scientists would keep working in their research fields. This model allows the scientists 

stick to their research fields while their inventions still get commercialized with all poten-

tial benefits assumed with science-based venture creation (Auer & Walter, 2009; Braun-

Thürmann et al., 2010; Dickel, 2009; Rasmussen & Wright, 2015). Thereby, the surro-

gate-model prevents them from having to balance between entrepreneurial and scientific 

activities (Ambos et al., 2008) or experiencing any role identity conflicts (Goethner et al., 

2012; Jain et al., 2009). Paper III supports findings by Franklin et al. (2001) who found 

particularly transfer-oriented universities to be significantly more predisposed to surro-

gate entrepreneurs. Paper III also follows suggestions by Astebro et al. (2016) that aca-
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demics may not prefer full-time efforts in spin-off ventures as they fear a significant earn-

ings decline and hence may serve those businesses better as loose co-owners or advisors 

(Braunerhjelm & Svensson, 2010; Nicolaou & Birley, 2003).  

Ultimately, findings of paper III suggest that in order to establish a common ground 

among the involved actors and to establish an understanding of their goals and needs 

transfer managers should interpret the transfer process rather as the “translation” be-

tween different systems. The findings suggest that successful transfer does not only mean 

to provide access to research but rather to make research applicable and accessible to the 

public. Translating research findings, thereby, goes beyond “merely” transferring them 

in terms of making them available to the public. In order to translate and facilitate the 

interactions between actors from academia and non-academic environments, transfer au-

thorities need to understand the different needs and perspectives that are prevalent in 

these two systems. It has been found that scientists are more likely to be involved in 

transfer and commercialization activities, if they understand the needs and logics outside 

the science system (Clarysse et al., 2011; Fritsch & Krabel, 2012). However, in order to 

promote multi-directional transfer processes transfer managers should not limit their ef-

forts to the translation between industry and science only, but also include other sectors 

such as policy and the society (Miller, McAdam, Moffett, Alexander, & Puthusserry, 

2016; Siegel & Wright, 2015a).  

Integrating academic entrepreneurship literature and innovation studies (Krippendorff, 

2005; Leavy, 2010; Rust, 2004), paper IV explored the role of design in spin-off pro-

cesses. Analyzing the evolution of entrepreneurial competencies in academic founding 

teams, the paper provides several implications for the development of organizational 

practices that help in fostering academic entrepreneurship at research institutions. To this 
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end, eight transdisciplinary spin-off teams were analyzed in the context of a six-month 

incubation program, each team comprising expertise from design, the natural sciences 

and business administration. Derived recommendations for such organizational practices 

both regard individual characteristics of the spin-off teams and the conditions of such an 

incubation-initiative. 

(1) Team characteristics: the findings indicate the great potential of building transdisciplinary 

teams at research institutions in order to develop entrepreneurial competencies and, 

thereby, fostering academic entrepreneurship at research institutions. By having inte-

grated knowledge from theoretically- and practically-driven research fields in spin-off 

teams, participants stated that new ideas would automatically emerge very quickly. The 

paper shows that design particularly fosters the necessary entrepreneurial competence of 

identifying a viable business opportunity (Rasmussen et al., 2011) as design helps to bet-

ter understand the broader contexts in which technologies and users interact. Results 

show that the integration of design in academic founding teams supports the spin-off 

process on both a conceptual and transformational level: it helped the spin-off teams in 

generating diverse concepts for the commercialization of their technologies and in re-

maining open to create further ideas. This opportunity development competence was 

also furthered by the facilitation of ideation processes and early testing of ideas. Oppor-

tunity refinement competence refers to the need to develop a viable business opportunity 

exploiting the commercial potential of the research results or technologies (Rasmussen et 

al., 2011; Rasmussen & Wright, 2015). Research has shown that the lack of such a mar-

ketable idea often constrains academic entrepreneurship (see paper I and Bercovitz 

& Feldman, 2008; Marion et al., 2015). The presented findings suggest that integrating 

design expertise into spin-off teams—and to an earlier stage into research teams–can help 
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overcome this constraint and help to establish an environment where academic entrepre-

neurship is more likely to happen. 

Additionally, findings of paper IV show that by fostering vision building and enhancing 

experience creation and empathy, design furthers championing competence which has 

also deemed necessary for academic spin-off creation to occur (Rasmussen et al., 2011; 

Rasmussen & Wright, 2015). Ultimately, the findings indicate that with the help of pro-

totypes and audio-visual aids design helps making (abstract) ideas more tangible and 

easier to grasp, thereby furthering resource acquisition competency. In summary, the 

paper suggests that the integration of design into academic founding teams furthers the 

evolution of all three entrepreneurial competencies identified by Rasmussen et al. (2011) 

and confirmed by Rasmussen and Wright (2015). 

In addition, findings also reinforce previous studies outlining the role of industry experi-

ence in academic founding teams (Dietz & Bozeman, 2005; Wennberg, Wiklund, & 

Wright, 2011). One of the winning teams of the incubation program provided the most 

elaborated network to relevant industry contacts. The team members were able to win 

relevant experts in their field for their advisory board, which would not have been pos-

sible, if they did not have established strong ties through their previous industry experi-

ence to them. In addition to industry experience, results of paper IV reveal the im-

portance of a certain degree of seniority within the spin-off teams. Both winning teams 

provided the highest degree of seniority—both teams had at least one team member with 

a doctor’s degree—and also showed a high amount of working experience. This findings 

may be of particular value for future studies as the call for student start-ups and junior 

researchers in academic entrepreneurship is increasingly growing (Foo et al., 2016; Siegel 

& Wright, 2015a).   
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(2) Program conditions: the participants particularly appreciated the protected environment 

and organizational conditions that allowed and encouraged them to freely experiment 

with business ideas and different commercialization scenarios. Providing a protected en-

vironment that allows scientists and students to freely experiment with new ideas in order 

to encourage academic entrepreneurship has been far too less recognized by research 

institutions and universities in particular (Grimaldi et al., 2011). Simultaneously, certain 

guidance was found necessary so that teams would follow a given development speed 

and accelerate their project. Such guidance can be provided by requiring the teams to 

meet targets, to set milestones and by regularly project presentations during the program. 

According to the participants, the most valuable service provided to the teams were the 

individual and team coaching sessions.  

As has already been pointed out in the team characteristics chapter, findings of paper IV 

show that design helps to generate diverse ideas and to remain open for different com-

mercialization scenarios—thereby supporting the spin-off process on a conceptual level. 

Integrating design at an early stage of transfer projects therefore affects the conceptual 

approach toward the commercialization of research findings and can strengthen the com-

mercial output of research findings. By integrating design already into early stages of 

research projects the broader contexts of the technologies can be better explained, which 

might enhance the likelihood of technologies getting transferred to the public (Rust, 

2004).  

Establishing such an incubation program early at an academic’s career can hold particu-

lar value as untenured, junior researchers are often unsure about their future career path 

(Astebro et al., 2016; Kahlert, 2012). The early implementation of such a program can 
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help them develop capabilities and skills that are necessary and valuable for careers out-

side academia and, furthermore, open their mindsets to alternative career paths. Particu-

larly, at universities and non-applied science institutions creating careers for academics 

outside their host institution seems pressing (Kahlert, 2012; Schütz et al., 2016).  

In summary, recommendations that aim to build strong teams for the commercialization of 

scientific findings include: (1) create transdisciplinary research and spin-off teams, (2) 

integrate design expertise and (3) seniority and industry experience in such teams. With 

these findings Paper IV provides implications on potential configurations of effective en-

trepreneurial research teams that had been neglected so far (Knockaert et al., 2011; Mark-

man et al., 2008). 

Derived recommendations regarding an institutionalized program that aims to support the 

commercialization of scientific findings through spin-off creation include: (1) create a 

protected environment and room for experimentation, (2) find the right balance between 

freedom to let the teams evolve and guidance to monitor the process and provide neces-

sary support (by requiring i.a. milestones, preliminary presentations) and (3) implement 

such a program early a scientist’s academic career.  



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  116 
 

7 Conclusions 

This chapter presents the conclusions derived from the above presented findings. By 

integrating and jointly reviewing them, I derive recommendations for the development 

of needs-oriented transfer strategies that can help in fostering academic entrepreneurship 

at research institutions. To this end, I develop a visual template—the Transfer Strategy 

Framework—comprising key elements and guiding questions for transfer strategies. This 

framework can serve as management tool and help research institutions in developing 

transfer strategies that respond to their individual strengths, needs and context factors. 

The visual tool and derived elements including their theoretical origin (the findings they 

are built on) are presented in the following chapter 7.1. Clearly this thesis is not without 

limitations, which are discussed in chapter 7.2. Ultimately, I will complete this thesis with 

an outlook toward further research and managerial issues that may occur in future (chap-

ter 7.4).  

7.1 The Transfer Strategy Framework 

Universities have found to vary greatly in their transfer performances and particularly 

in their performances of founding research-based academic spin-offs. Although contex-

tual factors such as the regional environment (e.g. proximity to industry partners), stable 

organizational setting (e.g. its scientific orientation or its size) and institutional factors 

(e.g. cultural norms, governmental support programs) are key influencing factors of the 

entrepreneurial performance of universities, they only explain parts of it and reasons 

behind these variations are multifaceted (Rasmussen & Wright, 2015). One explanatory 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  117 
 

factor behind these variations in transfer performances is that universities have adopted 

transfer strategies that do not respond to their individual strengths, needs and contexts 

factors (Grimaldi et al., 2011)—or have not established their transfer strategies, yet (Grave 

et al., 2014). The German Council of Science and Humanities (2016) accredits the Ger-

man transfer landscape a general “strategic deficit” as research institutions would be lacking 

systematic approaches to it (The German Council of Science and Humanities, 2016, 

p. 8). As most institutional characteristics are rather stable and hard or impossible to 

change, research institutions must develop transfer strategies that respond to these char-

acteristics and adapt their strategies to exploit the given opportunities.  

With the Transfer Strategy Framework I aim to provide an easily understandable tool 

that can help research institutions define their specific transfer strategies with a particular 

focus on fostering academic entrepreneurship at their organizations. This visual tool com-

prises six elements that need to be addressed in transfer strategies and guiding questions 

that relate to these elements and help organizations to adjust the elements to their respec-

tive needs. The template can therefore be applied by various research institutions such 

as non-university research organizations, universities and polytechnics. No claim is made 

for the six elements to be comprehensive. As has been outlined, they particularly serve 

to define transfer strategies that aim to foster the entrepreneurial dimension of transfer. 

It can obviously be further developed in future to stronger address other transfer dimen-

sions such as for example science-society interactions. The objective of the developed 

template is to illustrate how research organizations can make use of the findings of the 

four research papers included in this thesis and thereby serves as the “transfer product” 

of this thesis itself. 
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Drawing from the presented findings, I derived six key elements that—when being ad-

dressed in their specific transfer strategies—can help research institutions in promoting 

academic entrepreneurship and fostering knowledge and technology transfer at their or-

ganizations. The components build on the above discussed findings regarding constraints 

and organizational practices toward transfer and academic entrepreneurship. As these 

findings and their contribution to existing literature were already discussed (previous 

chapter 6), I will compile and break them down and only present additional literature that 

the elements contribute or theoretically relate to and have not been mentioned before. 

These elements take into account that multiple factors on different levels within and out-

side research institutions have to be addressed when developing an organization-specific 

transfer strategy. Therefore, the Transfer Strategy Framework addresses these different 

levels: the central university, the transfer office, the departments, the research group, 

individual factors and regional environment (Rasmussen & Wright, 2015). When com-

bined and adapted to the institutions’ specific strengths, needs and contexts, the Transfer 

Strategy Framework can contribute to reducing potential constraints impacting academic 

entrepreneurship and help in establishing an entrepreneurship friendly culture at the re-

search institutions. Figure 4 illustrates the derived elements included in the framework, 

their relation to one another and theoretical origin—which one of the four papers included 

in this thesis they stem from. Their contribution to the development of transfer strategies 

will be described in the following. 
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Figure 4. Derived key elements of transfer strategies with regard to their theoretical origin in the em-
pirical studies. Own conceptualization. 

 

7.1.1 Goal and resources 

Every strategy needs an accurately defined goal that it aims to achieve. Findings of the 

“Uncovering transfer” paper indicate that in order to set specific goals on what to achieve 

with their transfer strategies, transfer managers and university authorities must develop 

a shared understanding of what knowledge and technology transfer and academic entre-

preneurship means to them and their research institution. In this regard, the impact of 

research has gained increasing attention within policy and academia in the last two dec-

ades (Bornmann, 2013; Martin, 2011). When allocating grants for research projects, na-

tional and international funding organizations prefer projects that are intended to pro-

mote transfer and achieve an impact with their research (European Commission, 2016b; 

Federal Ministry of Education and Research, 2010; Research Excellence Framework 

[REF], 2011). As transfer activities (such as patenting, licensing, spin-offs etc.) constitute 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  120 
 

the main mechanisms through which research can achieve an impact on society (Born-

mann, 2013), impact and transfer are highly intertwined. When defining their transfer 

strategies, research institutions need to take into account that impact is a multidimen-

sional construct that comprises different dimensions affecting the economic, social and 

cultural development of societies (Bornmann, 2013). Research institutions need to make 

strategic choices toward the forms of transfer that best support their research impact. 

Therefore, they need to consider these different dimensions and align their transfer ac-

tivities with those impact dimensions they focus to address (paper III). If a research insti-

tution, for instance, aims to achieve primarily an economic impact, they should under-

stand transfer basically as the commercialization of research. Commercialization consti-

tutes a prime example for achieving impact as it generates “immediate, measurable market 

acceptance for outputs of academic research” (Markman et al., 2008; Perkmann et al., 2013, 

p. 423). If, for example, strengthening the local environment is a research institution’s 

main objective of transfer activities, a mere focus on commercialization activities would 

be too narrow in order to achieve this impact. Having defined their rationale for transfer 

activities, research institutions need to determine the position of the transfer office that is 

best suited for achieving these goals—it can be integrated or independent from the re-

search institution (paper III, see also (3) Activities). Along these lines and in order to monitor 

their activities, it is necessary to define what “successful” transfer and academic entrepre-

neurship means to the research institutions—both at the long- and shorter term. Paper III 

showed that success of KTT and academic entrepreneurship remained rather diffuse. 

Without a shared understanding of successful KTT and academic entrepreneurship re-

search institutions can, however, hardly evaluate their actions taken to promote such 

activities. In addition, paper III showed that when defining their transfer objectives re-
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search institutions must consider the necessary resources and match them with their ac-

cessible resources (Clarysse et al., 2005; Wright et al., 2008). Fini et al. (2011) showed 

that in contexts that lack a strong entrepreneurial ecosystem, universities are more likely 

to achieve an impact through strengthening the ties to industry partners instead of en-

couraging spin-off creation and start-up policies (see also (2) Networks: external partnerships). 

Research institutions must therefore consider the development stage of their local trans-

fer and innovation ecosystem when defining the rationales of their transfer strategies. 

Building on these findings, research institutions need to address the following guiding 

questions in order to define the goals of their transfer strategies:  

- Goal: What impact do we want to achieve with technology transfer?  

- Performance Indicators: When do we consider transfer successful?  

- Resources: What resources (e.g no. of employees, expertise, financial resources, fields of research) 

can we provide to achieve the defined transfer goals?   

 

7.1.2 Communication 

Findings of paper I, II and III indicate that communication is a key factor that can sub-

stantially influence scientists’ decisions to engage in transfer and entrepreneurial activities 

and thereby, can either constrain or foster transfer and academic entrepreneurship at 

research institutions. Research institutions should therefore integrate aspects of internal 

and external communication procedures into their transfer strategies. Aspects of address-

ing communication in transfer strategies include defining target groups, communication 

measures and appropriate communication channels. In order for the transfer activities 

(see (4) Actions) to be successful, scientists must be aware of them—which has shown to 
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not always be the case (paper I and III). Such activities therefore have to be well commu-

nicated and actively promoted (paper I and III). This does not only apply to the internally 

provided support services, but also includes communication of institutionalized, external 

support programs—such as governmental funding for academic spin-off creation. When 

integrating these communication aspects into their transfer strategies, research institu-

tions need to define the target group they aim to address with their communication 

measures. As shown in paper II, research institutions need to consider the various needs 

of their target group such as gender aspects and make sure they promote academic en-

trepreneurship to all scientists to equal parts. In order to reduce gender barriers impacting 

transfer, identified gender-based constraints (e.g. stereotypes, access to networks, differ-

ent working models) need to be communicated to transfer managers and university au-

thorities to raise their awareness for the topic (paper II). Depending on the desired re-

search impact and the addressees of the communicated measures, findings of paper I and 

III suggest that transfer offices should interpret “transfer” rather as “translation” among 

different actors and communicate analogies rather than differences and downsides be-

tween academic employment and entrepreneurship. Understanding the needs and per-

spectives of one another can help establish trust among different actors (paper III) and 

encourage scientists to disclose their inventions to the transfer office or university au-

thorities (paper III). When defining the addressees of the communication measures re-

search institutions should not only consider their academic employees and existing ex-

ternal partners, but should also be aware of other actors in their innovation ecosystem 

who may be interested in the institution’s research and could contribute to enhancing the 

institution’s transfer performance (paper III).  



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  123 
 

Furthermore, research institution should consider integrating their public relations office 

into the central transfer office or establish closer cooperation among these departments 

in order to create synergies and foster internal as well as external communication of 

transfer activities (see also (5) Networks: organizational infrastructure).   

Guiding questions for developing an institution-specific transfer strategy with regard to 

appropriate communication styles include:  

- Target audience: Who do we internally and externally inform about transfer?  

- Channels: What channels do we need to use to reach our target group(s)? 

- Partners: What communication partners help us to broaden communication? 

- Internal Interaction: How do our public relations and transfer offices work together?  

- Content: What can we report about transfer projects and spin-off companies? How do we report 

success stories and learnings from failures? 

 

7.1.3 Teambuilding  

Despite the importance of context factors, it is the individual that has to take the decision 

to engage in transfer activities such as spin-off creation. To reduce barriers to take that 

plunge, all four papers revealed the relevance and great potential of setting up highly 

diverse teams. By combining different disciplines and professional backgrounds from 

industry and entrepreneurship, scientists have the opportunity to identify with entrepre-

neurial peers (paper I), broaden their access to networks and industry partners (paper III) 

and develop innovative, needs-oriented ideas (paper IV). Forming teams and combining 

professional expertise and access to different networks should therefore be part of a re-

search institution’s transfer strategy. Findings of paper II, III and IV indicate that research 
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institutions should recognize the importance of diversity of perspectives to master the 

complex phenomenon of academic entrepreneurship. At the same time, however, they 

have to raise the awareness for the different needs that diversity in an institution’s per-

sonnel comes along with—gender and otherwise (paper II, III and IV). Setting up interdis-

ciplinary teams can, furthermore, address the issue that some research disciplines tend 

to generate more spin-offs than others (Kenney & Patton, 2011) and create opportunities 

for scientists to identify themselves with entrepreneurial peers and role models. Particu-

larly for academic spin-off creation it is of essential value to set up the right team to 

provide the necessary team competencies and develop a viable business opportunity (pa-

per IV). Paper I and III showed that a possible model to strengthen academic spin-off 

creation is to provide opportunities to let surrogate entrepreneurs exploit scientific re-

search findings. Such a model—where scientists and entrepreneurs with industry experi-

ence jointly work together—would also provide opportunities for scientists to reflect on 

their working conditions in academia in respect to entrepreneurship.  

Beyond the academic level, combining different expertise and backgrounds also applies 

to the work of transfer managers and institution administrators: in order to find the right 

transfer personnel, research institution need to establish a well-defined job profile for 

their TTO personnel, their competencies and responsibilities (paper III). These defined 

job profiles illustrate the importance of highly skilled TTO personnel and its transdisci-

plinary composition. Therefore, research institutions should deliberately try to set up 

transdisciplinary teams in their TTOs and hire personnel with either industry/entrepre-

neurial experience and/or a scientific background. Findings of paper II and III suggest 

that in order to prevent discrimination on the one hand and allow diverse points of view 

on the other hand, it deems necessary to establish transdisciplinary, gender-balanced 
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committees and decision-making bodies to decide over patent registrations and support 

measures for academic founders. By integrating diversity of perspectives into decision 

making processes, the trend of registering as many patents as possible could be prevented 

and gender barriers could be reduced.  

Summing up, research organizations should consider the following aspects regarding the 

issue of teambuilding in their transfer strategies:  

- Diversity: How can we create diversity in research and transfer manager teams—addressing inter-

disciplinary, transdisciplinary, gender- and race-balanced backgrounds? How can we describe our 

transfer managers’ job profiles?   

- J udgement: What are necessary skills of decision makers and transfer officers to support fair 

chanced? Are outlined diversity dimension reflected in decision-making bodies (such as patent com-

mittees)? 

- Role models: How can entrepreneurial scientists become role models for others?  

 

7.1.4 Actions  

All four papers identified relevant actions that help research institutions to overcome 

potential constraints impacting transfer and academic entrepreneurship. These actions 

can be divided into two dimensions (a) initiatives undertaken by institutions to proactively 

create new transfer opportunities and (b) services supporting scientists who are already 

engaging in entrepreneurial and transfer activities. As shown in paper III, research insti-

tutions provide a wide variety of activities to foster transfer and academic entrepreneur-

ship. The key challenge is, however, to define and establish those activities that best 

respond to the institution’s strategies and scientists’ needs (paper III). Therefore, research 
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institutions have to make strategic choices toward a selection of transfer forms and activ-

ities as well as a strategic decision about the position of the transfer office as either being 

integrated in or independent from the research institution (paper III, see also (1) Rationale).  

a. Initiatives: findings suggest that a proactive approach toward transfer and academic 

entrepreneurship helps research institutions in enhancing the transfer offices’ visibility 

and the general acknowledgement of transfer and academic entrepreneurship and re-

duces informal technology transfer (paper I, III and IV). A proactive behavior toward 

transfer and academic entrepreneurship includes the active search for technologies and 

inventions that can potentially become commercialized. Aiming to identify entrepreneur-

ial ideas and to enhance the refinement of such ideas, research institutions could establish 

“scouts” on campus who regularly meet scientists and get to know their research. These 

scout should be experts in fields of technology commercialization and/or entrepreneur-

ship and provide elaborated industry experience while also having a minimum amount 

of knowledge about the respective research field. Technology scouting thereby precedes 

other transfer initiatives that involve external entrepreneurs—such as for example assign-

ing so-called “surrogate entrepreneurs” to exploit already disclosed inventions (paper I 

and III; see also “Teambuilding”). The advantage of the “surrogate”-model is that research 

institutions do not have any effort with building the company nor do they lose their 

employees who become entrepreneurs. Instead, they still hold the inventions’ IPR and 

let other entrepreneurs do the business. Another such proactive initiative can be estab-

lishing joint research projects among scientists and entrepreneurs: integrating an entre-

preneur’s perspective into early stages of research projects can enhance the probability 

of identifying commercialization opportunities throughout the further research process. 
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The interaction with entrepreneurs would allow scientists to identify with entrepreneur-

ial peers, reflect on their working conditions and thereby may ultimately change their 

attitude toward entrepreneurship (paper I). As has been shown in paper IV, integrating 

design expertise in such joint projects shows particularly great promise for developing 

entrepreneurial competencies in these transdisciplinary teams. Implementing such joint 

projects into curricula at the beginning of academic careers—for example at PhD level—

may have the biggest impact on scientists’ attitudes and future decisions to engage in 

entrepreneurial activities (paper I, III and IV). Similar to the model of surrogate entrepre-

neurs, research institutions could start cooperating with business schools and offer case 

studies and research opportunities that MBA students needed to develop commercializa-

tion strategies for. Such projects would allow the MBA students—whose expertise is build-

ing up businesses—identify business ideas for “real” research findings and create com-

mercialization scenarios that may inspire scientists for future entrepreneurial engagement 

(paper I and III).  

Research institutions should address the following questions when defining transfer ini-

tiatives in their strategy:  

- Form of Initiative: Which initiatives support the defined transfer goals and respond best to the 

local innovation ecosystem? Which forms of transfer are best suited in order to achieve our transfer 

goals and defined impact dimension(s)? 

- Innovation Scouting: Do our transfer activities include actively seeking technologies and inven-

tions? To what degree do scientists (actively) share inventions with the transfer office—is the trans-

fer office reliant on the active approach from scientists toward them? 

- External Stimulation: How can cooperation initiate further exploitation of research findings?  
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- Career Stage: Do our initiatives address and encourage junior scientists and thereby open up en-

trepreneurial perspectives at an early stage of an academic career? 

b. Services: in order to reduce potential constraints impacting scientists’ decisions to engage 

in entrepreneurial activities, research institutions need to establish support services that 

respond to the scientists’ needs and are in line with the institutions’ transfer goals. Paper 

III suggests that needs-oriented, specific support measures are more effective in promot-

ing academic entrepreneurship than a wide variety of services that are not aligned to one 

another and follow the same objective. Training programs, for instance, have proven to 

promote entrepreneurial learning and thinking (Marion et al., 2015). However, if entre-

preneurial education does not lie within the scope of a research institution’s transfer ra-

tionale it is unlikely to contribute to the defined goals. Despite the fact that every research 

institution has to establish its individual set of transfer services, findings of paper III in-

dicate some general trends for the establishment of such services. With regard to all 

offered services, research institutions should re-envision, if they showed gender barriers 

and motivated women to make use of the offered services. As junior scientists and post-

doctoral students typically constitute the majority of a research institution’s employees, 

activities that promote transfer and academic entrepreneurship should therefore particu-

larly address the needs of scientists at an early career stage. These scientists still have to 

decide which future career path to follow. Such activities would raise their awareness for 

transfer early in their academic career and can help develop skills and capabilities that 

are also relevant outside academia. Early support measures may be particularly effective 

to promote spin-off creation as a valid career option as they may prevent scientists from 

recognizing entrepreneurship as a “completely different world” (paper I). As has been 

shown in paper IV, participants particularly appreciated the protected environment that 
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allowed them to freely experiment and further the development of their spin-off ideas. 

These findings suggest that research institutions should consider establishing such a pro-

tected environment that allows scientists to develop and experiment with entrepreneurial 

ideas and commercialization strategies. It seems to be of particular value to establish such 

a space—similar to a co-working lab or hub—that is deliberately different from the usual 

science office in order to help scientists to break out of their routine work. This space 

can help scientists to think outside the box of their usual daily scientific routine and open 

up perspectives for transfer solutions. It can serve as a safe environment where scientists 

can work on entrepreneurial activities without having a bad conscious because they do 

so in their working time. Simultaneously, this would require research institutions to allow 

their employees to spend some of their working time on entrepreneurial activities.  

It is furthermore a signal that the research institution highly values their scientists’ trans-

fer and entrepreneurial engagement. Therefore, it is essential that an institution’s higher 

authorities support and acknowledge this “protected environment”—their commitment is 

a key aspect of calling this environment protected. The space should be open to every 

employee of the research institution, so that interdisciplinary teamwork within the insti-

tution can be fostered. Such activities can also contribute to the employer branding of 

the research institution and attract high potentials who would not have considered work-

ing in science. They can thereby contribute to fostering an entrepreneurial culture at the 

institution—in case that is desired and part of the transfer rationale.  

Obviously, the introduced initiatives and services do not come without costs. All activi-

ties require different amounts of resources by the research institution. Again, the com-

mitment of a research institution’s highest authorities to such investments is pivotal for 

these activities to be sustainable.  
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When defining their transfer strategies, research institutions should address the following 

guiding questions concerning the offered support services:  

- Form of Service: What services support our transfer goals and thereby help to achieve the defined 

impact dimension(s)?  

- Target group(s): Who are the addressees of our provided support services? How can we provide 

equal access to men and women and scientists at different career stages?  

- Integration: How can we provide services to external parties?  

- Transfer office: Which position best supports the transfer office to achieve the defined rationale – 

an independent or integrated type? When is the transfer office considered to be successful?  

 

7.1.5 Networks 

All four studies revealed the pivotal role of well-established networks in order to reduce 

constraints impacting transfer and academic entrepreneurship. Networks are important 

on two different levels: (a) the organizational infrastructure referring to internal organizational 

mechanisms and processes and (b) external partnerships to industry and the regional envi-

ronment. With regard to the individual-organizational level nexus, both the individuals 

with their skills and personal contacts as well as the organization with established coop-

eration partners contribute to building a strong organizational transfer infrastructure and 

external partnerships.  

a. Organizational infrastructure: with regard to the individual level, all four empirical studies 

reveal the necessity of personal contact among different actors within the institution—for 

both scientists and transfer managers. Research institutions need to provide their scien-

tists with access to networks—and deliberately address male and female scientists and 
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different research disciplines—in order to foster transfer and particularly academic entre-

preneurship (paper I, II and III). In order to provide opportunities to identify with entre-

preneurial peers, research institutions need to strengthen the connections among those 

scientists that frequently engage in entrepreneurial activities and scientists that have not 

been involved in such activities (paper I). Inter- and transdisciplinary teamwork in re-

search projects can facilitate such an exchange among experienced scientific entrepre-

neurs and unexperienced (junior) scientists (paper I, II, III and IV; see also (6) Teambuilding).  

On the organizational level, research institutions should aim to concentrate all transfer 

activities in a single unit in order to create synergies and to optimally exploit existing 

technologies and inventions. By uniting all transfer activities in a central transfer head-

unit, a transfer office’s overall visibility can be enhanced as it would gain size and scope 

(paper III). Additionally, the integration of a research institution’s public relations depart-

ment into the transfer office can contribute to create further synergies and strengthen 

internal and external communication of transfer activities. Despite the presented poten-

tial of a transfer head-office, findings show that simultaneously research institutions 

should follow an additional decentralized approach: aiming to foster internal cooperation 

among the transfer office and scientific departments, research institutions should consider 

establishing mandatory, monthly meetings between transfer managers and department 

authorities. Such meetings can help strengthen the ties among the transfer office and the 

departments, establish trust and promote the visibility of the transfer office and its activ-

ities (paper I and III). In addition to these meetings, research institutions should consider 

establishing a local transfer unit or at least a single responsible transfer manager at each 

research department/institute. The mere presence of such a local unit/manager can help 
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raising the awareness for transfer, which holds particularly true for large research insti-

tutions where scientists are often not aware of existing support mechanisms or do not 

know the right persons to contact (see also (4) Communication). Such local units/managers 

would act as promotors for transfer activities and stay in close contact to the respective 

scientists. Thereby, they would be better aware of inventions that may potentially be-

come commercialized (see also (3) Activities: Technology scouting; paper I and III). Along these 

lines, paper III and IV revealed the importance of certain guidance during spin-off pro-

cesses through regular face-to-face meetings and (direct) personal support for scientists 

who are engaging in such activities. A decentralized, personal management style allows 

the transfer managers to align support measures more closely to the individual needs of 

the scientists (Debackere & Veugelers, 2005; Siegel & Wright, 2015a). This suggested 

combination of decentralized (smaller) local transfer offices in addition to a (larger) cen-

tral transfer office that manages and monitors all different transfer activities seems par-

ticularly important for large research institutions that consist of many different and lo-

cally-spread institutes and departments.    

Guiding questions that should be addressed when aiming to foster the organizational 

transfer infrastructure include:  

- Internal Partners: Who is internally involved in transfer activities, who is responsible? 

- Knowledge Sharing: What internal transfer experience can we share with equal access for di-

verse audiences? How can we establish interaction among transfer managers and research depart-

ment authorities on a regular basis? How can we facilitate organizational learning processes—

among transfer managers, scientists and university authorities? 

- Cross-department Interaction: How can we foster the exchange among relevant actors involved 

in transfer processes—such as scientists and entrepreneurial peers from different research fields, 
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transfer managers and PR managers? Do we have at least one transfer manager at every research 

department who acts as transfer promotor and is physically present at a regular basis?  

b. External partnerships: at the individual level, industry experience and close relations to 

industry partners have shown to enhance the scientists’ propensity to engage in entre-

preneurial activities (paper I and III). By providing access to such partners and to entre-

preneurs, research institutions can reduce the scientists’ lack of market and industry ex-

perience and provide opportunities for them to identify with entrepreneurial peers (paper 

I and II). As some research disciplines tend to have stronger networks to industry experts 

(Mosey & Wright, 2007) and women tend to have less access to networks (paper II), re-

search institutions need to approach this imbalance and deliberately support those scien-

tists with fewer industry contact.  

With regard to the TTOs personnel, research institutions should hire transfer managers 

that provide access to external partners and complement its existing partnership portfolio 

(paper III). Transfer managers with former industry experience and strong ties to venture 

capitalists and entrepreneurs are better able to “translate” between the two worlds of 

academia and industry and to identify opportunities for commercialization (paper I and 

III). At the organizational level, it has been proven that research organizations with long-

term cooperation to industry partners (e.g. labs that are financed by industry) tend to 

perform better at entrepreneurial activities. By starting cooperation with external part-

ners (industry, research and development departments, intermediary agencies), research 

institutions can get access to industry expertise and market knowledge that complement 

their research portfolio. Again, considering the development stage and characteristics of 

the regional innovation ecosystem is of particular importance when identifying and ap-

proaching external partners (see (1) Rationale for Transfer, paper III). Strategic, long-term 
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partnerships among different actors in the innovation system gain increasing relevance 

in order for them to be innovative (Commission of Experts for Research and Innovation 

[EFI], 2017, pp. 57–61). Research institutions should therefore put effort in identifying 

those (few) partners that complement their research fields and establish partnerships 

where both partners benefit from long-term cooperation. Such strategic partnerships help 

creating trust among the actors, which has proven to facilitate transfer activities (paper 

III). In order to strengthen the ties to the partner companies, the involved organizations 

should consider different employment models that allow researchers to both work in 

industry and academia. Such employment models include traditional internships, re-

searcher mobility (e.g. time-limited exchange programs) or flexible solutions that allow 

scientists to work part-time in academia and industry. When implementing such flexible 

part-time models, the individual needs of the scientists, research institutions and industry 

companies have to be taken into account. Considering only large companies as long-term 

partners may be too narrow, as it has been shown that other actors such as start-ups, 

incubators and business consultancies gain more importance within the transfer and in-

novation ecosystem (EFI, 2017; Stifterverband für die Deutsche Wissenschaft, 2017) (see 

also (3) Activities). Besides such industry partners, research institutions should also con-

sider establishing cooperation to technology parks and create opportunities for the soci-

ety to contribute and participate in research projects (paper I and III). Thereby, research 

institution can strengthen multidirectional knowledge flows and produce forms of inno-

vation that are driven by public needs and are thus more likely to be valued by the public 

(paper I). Interactions with the public can help scientists to identify market needs and thus 

open their perspectives to entrepreneurial activities and business ideas (paper I). 
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Questions that should be addressed in order to establish networks to external partners 

and strengthen the research institutions’ position in the (regional) ecosystem include:  

- Fitting Partners: Which industry partners complement our transfer goals and thereby help us 

achieve our defined impact (with respect to long-term strategic partnerships)? How can these part-

ners benefit from cooperation? 

- Partner Management: Who manages contacts to these partners—scientists, department authorities 

or transfer managers?  

- Ecosystem: How can we benefit from and develop the local innovation ecosystem (consider ecosys-

tem characteristics)? 

- Exchange: How can we establish flexible employment models and exchange programs for indus-

trial exchange—that go beyond internships? 

- Knowledge Exchange: What opportunities do we provide for the public (entrepreneurs, societal 

agencies, political bodies) to contribute to and stimulate our research thereby allowing external ex-

perts to identify entrepreneurial ideas? Do our transfer managers provide industry experience and 

contacts to industry partners? How can we encourage our researches to reflect on working condi-

tions in academia and entrepreneurship? 

 

7.1.6 Incentive systems  

As shown in paper I, II and III, missing incentives and a lack of acknowledgement for 

entrepreneurial activities lower the scientists’ propensity to engage in transfer activities. 

Findings of paper I and III suggest to consider scientists’ engagement in transfer activities 

as criteria for career promotion and tenure. Paper II shows that establishing gender-sen-

sitive incentive schemes relating to promotion, tenure or remuneration can reduce gender 
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barriers in academic entrepreneurship. Paper II and III showed that an essential con-

straint impacting scientists’ engagement in transfer activities is the lack of the department 

head’s support for such activities as they fear to lose their best researchers. In order to 

overcome this constraint, research institutions should establish incentives that address 

the needs of the department heads by rewarding his/her department for its entrepreneur-

ial performance. Besides monetary and career-related incentives, the transparent com-

mitment of an institution’s highest authorities, individual department heads and research 

group leaders toward transfer and academic entrepreneurship is critical to establish a 

transfer-friendly culture. At the same time, this top-down approach has to meet a bottom-

up movement by the individual researchers to conduct transfer and entrepreneurial ac-

tivities. Incentives are one lever that can help foster such bottom-up movement. Besides 

addressing the needs of scientists and their department heads, paper III suggests to also 

establish (monetary) incentives for the TTO personnel in order to increase the value of 

the job profile and to reward their performances. The introduction of such incentive 

schemes may lower the risk of not finding suitable personnel (paper III).  

Guiding questions that should be addressed in transfer strategies are:  

- Reward: How do we reward scientists, their department heads and transfer managers for trans-

fer engagement?  

- Implementation: How do we implement transparent reward systems and raise awareness for 

them?  

- Career Development: How is entrepreneurial engagement represented in scientific career tracks? 

How can we raise awareness for transfer engagement early in a scientific career? Do our incentive 

schemes address different dimensions—such as remuneration, career-relation and acknowledgement? 
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7.1.7 Summary 

All of the six presented elements contribute to establishing a transfer-friendly organiza-

tional culture at research institutions. The culture of an organization substantially influ-

ences its members’ behaviors (Schein, 2010). According to Schein’s model (1985) an or-

ganizational culture is characterized by the interplay between factors on three different 

levels that are all intertwined: (1) artefacts, (2) norms and values and (3) basic assump-

tions. While the artifacts-level can be deliberately created by the institution as it contains 

visible symbols and practices, the other two levels can only be indirectly addressed by 

the organization. Shared organizational norms and values are less visible as they are ex-

pressed by the behaviors within the organization. Ultimately, the bottom level comprises 

underlying basic ideologies that are prevalent at the organization but remain largely in-

visible as most of the organizations’ members are not even aware of them. Changes in 

these subconscious assumptions can only be achieved indirectly and in a long-term pe-

riod. To encourage scientists to embrace transfer activities and integrate transfer in the 

organizational culture, transfer strategies need to address all three levels and initiate 

change toward transfer-friendly cultures. While the presented dimensions Activities, Com-

munication and Incentives directly contribute to establish visible transfer-friendly artefacts, 

the other dimensions, namely Rationale, Networks and Teambuilding, influence organiza-

tional norms and values rather indirectly. The bottom level can only be addressed 

through gradual changes on both the above levels. The relation between strategy selec-

tion and culture is, however, bidirectional. Not only does the transfer strategy influence 

the organizational culture, strategy selection is, in return, partially influenced by the cul-

ture of individual universities (Grimaldi et al., 2011, p. 1047). 
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Figure 5. The Transfer Strategy Framework: guidelines on creating individual, needs-oriented transfer strategies.
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7.2 Limitations 

Given the complexity and dynamism of the phenomena KTT and academic entrepre-

neurship, this thesis can only contribute to the burgeoning literature on the topic and 

shed some light on the interwoven structures and influencing factors in a field where 

multiple agents are involved. As has been pointed out, this thesis sets a particular focus 

on academic entrepreneurship and spin-off creation in particular. This focus thereby, 

limits to some extent the overall explanatory power of the derived recommendations and 

developed template as not all mechanisms of knowledge and technology transfer have 

been analyzed equally. Further limitations of this thesis will be discussed following five 

guiding questions with regard to the applied methods, data base and research approach. 

The majority of these issues will be taken up in the following future research-section 

(chapter 7.3.1). 

Is the focus on a qualitative research approach justified for the analysis of the complex phenomenon of 

transfer and academic entrepreneurship? As has been pointed out in chapter 3, the majority of 

research on transfer and academic has been quantitative in nature (Grimaldi et al., 2011; 

Perkmann et al., 2015). Therefore, a qualitative approach was chosen to analyze under-

lying assumptions and invisible constraints impacting transfer and academic entrepre-

neurship at research institutions in closer detail. A qualitative approach has been found 

to be best suited for such in-depth analysis (Bruni et al., 2005; Murray & Graham, 2007). 

However, the lack of quantitative can data reduce the explanatory power of this thesis. 

Additional quantitative analyses could enhance methodological triangulation and the va-

lidity of the findings (Flick, 2008; Johnson & Onwuegbuzie, 2004). Paper I and III would 
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particularly benefit from additional quantitative analysis. Paper I conducted qualitative 

interviews with 112 postdoctoral students in order to explore similarities and differences 

between academic employment and entrepreneurship. An additional quantitative online 

survey with postdocs of the analyzed four non-university research organizations would 

contribute to a more comprehensive database. Such a survey would allow for the statis-

tical analysis of gender differences and otherwise (e.g. differences among research disci-

plines, basic and applied sciences and others) with regard to attitudes toward academic 

entrepreneurship, career perspectives and engagement in transfer activities (see also chap-

ter 7.3.1). As in Paper I, an additional quantitative analysis could substantially contribute 

to enhancing the explanatory power of the research finding of paper III. An online survey 

that explores the entrepreneurial intentions and the engagement in transfer activities of 

scientists employed by the analyzed research institutions would help shed light on the 

correlation between the organizations’ transfer activities and the scientists’ actual transfer 

engagement. Such a research design combining qualitative interviews with transfer man-

agers and a quantitative survey with scientists have been applied in the analysis of aca-

demic entrepreneurship (Huyghe & Knockaert, 2015a). However, the interviews in such 

studies have typically been conducted for informative reasons to serve as the basis for 

the developed online surveys. They have therefore not been qualitatively analyzed ap-

plying methods of the social sciences.  

In addition to methodological triangulation, data triangulation could be enhanced with 

research designs that included the analysis of control groups. Paper IV would particularly 

benefit from a research design that included the analysis of control groups. The paper 

analyzes the role of design in academic founding teams and suggests that the integration 

of design expertise in such teams furthers the evolution of entrepreneurial competencies. 
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However, the paper only analyzed founding teams that comprise design expertise. A 

research design that allows to compare such teams with a control group that lacks such 

expertise can significantly strengthen the explanatory power of the study. Paper III ana-

lyzed the strategies and operations of particularly productive transfer offices in five dif-

ferent countries in order to account for their high levels of transfer activity. Again, a 

randomized control group of transfer offices that do not show such high levels of transfer 

productivity in the respective countries can substantially contribute to enhanced explan-

atory power of the study.  

Why are the constructs transfer, academic entrepreneurship and academic spin-off creation always ad-

dressed together? Would a stronger differentiation between the two constructs contribute to a better un-

derstanding of their underlying mechanisms? As has been outlined in the definitions-section 

(chapter 2), in cases when I relate to “transfer and academic entrepreneurship”, the state-

ments hold true for the broader construct of transfer and its commercialization dimension 

(academic entrepreneurship) in particular. However, the fact that the constructs “trans-

fer” and “academic entrepreneurship” are often analyzed and mostly addressed together 

limits the explanatory power this analysis. The managerial implications of the thesis are 

to some extent limited to foster commercialization and academic spin-off creation in par-

ticular. A stronger and more consistent differentiation between the construct could fur-

ther the informative value of underlying mechanisms that help explain their complexity. 

This combination of the two construct can be explained by the fact that existing research 

and the empirical analysis has shown that academic entrepreneurship is always embed-

ded in the broader context of the overall transfer activities of a research institution. This 

constrains the differentiation of the transfer construct into single aspects that can be ana-

lyzed separately. Additionally, the four empirical papers included in this thesis followed 
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slightly different research foci. While paper I and IV particularly analyzed academic spin-

off creation as a form of academic entrepreneurship, paper II and III analyzed transfer 

processes in general, however, still addressing aspects of academic entrepreneurship. The 

joint analysis of all four papers with regard to the research questions of the thesis revealed 

that academic entrepreneurship is an integral part of knowledge and technology transfer. 

This was reinforced by the fact that the related literature provided differing definitions 

of the two constructs as the terms are often used synonymously or under the broader 

understanding of third stream activities. Furthermore, the empirical data showed that a 

common understanding of these constructs was not prevalent at the research institutions 

under study. In fact, the transfer managers sometimes varied widely in their understand-

ings what transfer and academic entrepreneurship means to them and their institutions. 

A clear focus on a particular aspect of transfer such as only commercialization activities 

could enhance the in-depth findings of the study. However, it was a deliberate decision 

to analyze academic entrepreneurship as part of the broader construct “knowledge and 

technology transfer” in order to assess related aspects more comprehensively. Potential 

uncertainties that come along with this open approach were therefore accepted. With 

regard to the claim of an holistic analysis, it has been noticed that other transfer mecha-

nisms such as publications in scientific journals, daily press or magazines, science blogs, 

open doors, science days, contributions to radio or television or participatory research 

events have not been analyzed in this thesis. These mechanisms, however, also constitute 

highly relevant transfer processes to the public. This constitutes another main limitation 

of the research findings. 

Does the sample under study provide relevant diversity aspects in order to derive a universally applicable 

transfer strategy framework for research institutions? The majority of the empirical data of this 
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thesis is gathered in the context of non-university public research organizations. Private 

universities or universities of applied sciences (“Fachhochschulen”) have not been under 

study, which limits the explanatory power of this thesis substantially. As has been shown 

by previous studies (Grimaldi et al., 2011; Siegel & Wright, 2015b), strategies and sup-

port mechanisms that help strengthening transfer performances of some universities can-

not just be applied at other universities that may have different contextual settings. To 

take into account the different context factors, future studies could analyze how the in-

stitutional settings of university and non-university public research institutions differ 

from one another and influence their transfer activities. In this regard, future research 

could analyze differences in transfer activities of research institutions that have the obli-

gation to teach and educate students (such as university and higher education institu-

tions) and those that have a pure research focus (non-university research institution such 

as the Fraunhofer- or Helmholtz-Society in Germany).  

As has already been pointed out with regard to enhancing data triangulation, the four 

studies did not analyze low-performing research institutions. Instead, paper III focused 

on best practice approaches in order to identify underlying mechanisms that account for 

the high levels of transfer productivity of research institutions. However, an analysis of 

the challenges and constraints impacting academic entrepreneurship at research institu-

tions that show particularly low levels of transfer productivity could add substantial value 

to the explanation of the transfer and academic entrepreneurship, thereby contributing 

to the explanatory power of this thesis.    

Besides institutional settings, similarities and differences in challenges and constraints 

impacting academic entrepreneurship at research institutions in different research disci-

plines has not been explicitly analyzed in this thesis. Research, however, suggests that a 
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single policy may not fit to the various co-existing disciplinary science departments at a 

research institution (Grimaldi et al., 2011). Only paper I indicates that scientists of the 

applied sciences tend to consider academic spin-off creation as a valid career option more 

often than scientists from basic science disciplines. As pointed out, inter- and transdisci-

plinary composition of research teams can help to bridge this gap and reduce such differ-

ences, thereby fostering the transfer of research findings to the public (Jong, Wardenaar, 

& Horlings, 2016). However, this thesis analyzed transdisciplinary team work just in the 

context of spin-off creation and not with regard to other transfer mechanisms, which 

limits the scope of the findings. A closer analysis of similarities and differences in con-

straints impacting scientists’ engagement in transfer activities in different research disci-

plines would substantially contribute to enhance the explanatory power of this thesis.  

Do all empirical papers included in this thesis address the individual-organizational level nexus as has 

been argued with regard to the analytical approach? Despite claims otherwise, the four papers 

do not follow a research approach that analyzes constraints impacting transfer solely on 

the individual-organizational level nexus. The foci of all four studies lie on the nexus of 

the individual-organizational level, however, other factors that may influence transfer 

and academic entrepreneurship and on the system-level are not controlled for. As has 

been pointed out, transfer is a multidirectional process with multiple actors being in-

volved (Carayannis & Campbell, 2009; Ranga & Etzkowitz, 2013b; Siegel & Wright, 

2015a). Therefore, characteristics of the innovation ecosystem have to be taken into ac-

count in the analysis of transfer strategies and operations that lie outside the individual-

organizational level nexus. The claim of this thesis to analyze constraints impacting trans-

fer and academic entrepreneurship only on this nexus is thereby limited. The findings 

showed that some of the identified constraints address the system-level as they include 
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cultural stereotypes, IP-laws and regulations, traditional norms and values in the science 

systems and national funding programs (paper I, II and III). The aspect of two differing 

logics within the two worlds of academia and entrepreneurship is just one example for a 

substantial constraint impacting spin-off creation on the system-level (paper I). This can 

limit the explanatory power of the studies with respect to in-depth analysis regarding 

organizational constraints only. At the same time, it once more indicates the complexity 

of transfer in an innovation system with multiple stakeholders involved (Carayannis 

& Campbell, 2009; Siegel & Wright, 2015a). 

Has the application of the developed template been tested or validated by experts in the fields of knowledge 

and technology transfer and academic entrepreneurship? The developed transfer strategy template 

has not been evaluated by transfer practitioners, yet, which limits to a certain extent the 

scope of the findings. The perspectives of experts on the usability and comprehensiveness 

of the developed management tool would add significant value to it. The derived key 

elements of the framework are mainly based on explorative analyses. No claim is there-

fore made that these elements are exhaustive. In order to enhance validity of the findings, 

focus groups with transfer managers and/or university authorities who are the addressees 

of the Transfer Strategy Framework could be conducted to discuss potential challenges 

and benefits of the template. The template can therefore be seen as a first version of such 

a management tool that helps research institutions in defining their specific transfer strat-

egies and allows for further development. The integration of diverse perspectives into 

the further evaluation process can substantially contribute to further the comprehensive-

ness of the template. To this end, the following diversity aspects should be included in 

the evaluation and validation process: transfer managers with different educational and 

technical background (e.g. industry and/or science background, different research fields), 
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authorities from universities and non-university research organizations, transfer manag-

ers from different countries, different innovation ecosystems and different types of trans-

fer offices. Ultimately, institution authorities of research institutions from different re-

search fields (basic- and applied sciences) and a wide variety in terms of their transfer 

performance should be included in the furthering of the template. 

7.3 Future research 

With their increasing relevance, transfer and academic entrepreneurship have come of 

age and scholars “are no longer debating how it should be defined, and whether it is important, but 

should focus upon how best to investigate, analyze and share how technology entrepreneurship can be 

encouraged across the myriad of international regions and universities that seek to do so” (Mosey et 

al., 2016, p. 7). This thesis shed light on constraints impacting transfer and academic 

entrepreneurship at research institutions and identified organizational practices and strat-

egies that help in reducing such constraints. Simultaneously, the findings indicate need 

for further research on the topic. I will structure these research implications along the 

analytical framework introduced above (chapter 2.2). Despite the fact that all three levels 

are intertwined, I differentiate between these levels and discuss future research aspects 

with regard to the level they are associated with the strongest.   

7.3.1 System level  

The findings of this thesis reveal the importance of taking into account the specific char-

acteristics of the innovation ecosystems the research institutions are embedded in. Find-

ings of this thesis reinforce the importance of transfer offices as an intermediary to foster 

the exchange between the actors involved in innovation and transfer processes on the 
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organizational level. However, further research is needed on the role of other intermedi-

ary agencies on the system-level. What TTOs are on a smaller scale, research-science-

technology (r-s-t) parks constitute on the system-level (Link & Scott, 2015). Those r-s-t 

parks enable interactions among different actors from science, industry and policy, 

thereby furthering multidirectional knowledge flows. Their role in national innovation 

systems and regional ecosystems have not been under detailed study up to now (Link 

& Scott, 2015). With regard to the fact that multiple actors become involved in innovation 

processes it could be analyzed how the integration of such diverse stakeholders can pro-

mote social entrepreneurship as an emerging new form of academic entrepreneurship 

(Siegel & Wright, 2015a). In this regard and building on existing studies on the effects of 

participatory research projects (Jørgensen, Jørgensen, & Clausen, 2009; Stilgoe, Lock, & 

Wilsdon, 2014), it could be analyzed if stronger participation of public agents (such as 

unions, schools or associations) in research projects foster the development of social busi-

nesses as it has been shown that it enhances socially relevant innovation (Heidingsfelder, 

Kimpel, Best, & Schraudner, 2015; Jong et al., 2016).  

This thesis outlined that in order to explain the researchers’ engagement in transfer ac-

tivities, the institutional contexts of research organizations have to be taken into account. 

Investigating such institutional settings, previous studies have analyzed the multi-faceted 

role of universities in transferring academic knowledge to industry and society (Bishop 

et al., 2011; Fini et al., 2017; Lester, 2005; Rothaermel et al., 2007; Wright et al., 2008). 

Other academic actors such as non-university research organizations and their specific 

institutional settings have been neglected so far (Perkmann et al., 2013). Future research 

could address this gap more precisely and analyze the institutional environment of public 
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non-university research organizations and its researchers’ engagement in transfer activi-

ties as compared to public universities. A case-study approach would be best suited for 

such an analysis to explore potential differences and derive propositions for further anal-

ysis. Specific aspects of these institutional settings that could be addressed in future re-

search include the funding structure of the institution (fully- and partially-funded), its 

teaching responsibilities and research focus (basic science and more applied science insti-

tutions such as Max-Planck-Society and Fraunhofer-Society).  

In summary, this thesis proposes future research analyzing transfer on a system-level 

with regard to the following aspects: (1) role of science and technology parks in innova-

tion ecosystems, (2) enhancement of social entrepreneurship through the integration of 

different (societal) actors in innovation procedures and (3) influences of institutional reg-

ulations on transfer at different research institutions (with regard to teaching responsibil-

ities and funding structures).  

7.3.2 Organizational level  

Most research that aims to identify success factors for academic entrepreneurship at re-

search institutions has focused on the analysis of best practice approaches and high-per-

forming transfer offices as units of analysis. This thesis identifies constraints impacting 

academic entrepreneurship at research institutions in general—not limited to a particular 

form of research institution. Findings on organizational practices that help reduce such 

constraints, however, mainly stem from the analysis of highly productive transfer offices 

and research institution. As has been pointed out in the limitations-chapter, there is need 

for future research analyzing organizational structures and practices of low-performing 
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transfer offices as well as research institutions that show low levels of transfer productiv-

ity.  

Findings of the thesis indicate first insights on differences of constraints impacting trans-

fer and academic entrepreneurship in different research disciplines—particularly basic and 

applied sciences—and the potential of inter- and transdisciplinary team work to reduce 

such constraints. However, these findings are far from comprehensive. In-depth analysis 

of different organizational cultures (e.g. norms, traditions, history), institutional chal-

lenges (e.g. lack of resources, industry contacts) and individual characteristics (e.g. skills, 

gender) could add significant value to understand disciplinary constraints impacting 

transfer in the respective research fields. Qualitative case studies would be best suited for 

such an analysis as they allow to identify underlying mechanisms and basic assumptions 

that are prevalent at the different research departments (Flick, 2011; Lamnek, 2008). 

As has been pointed out, every research institution needs a well-defined transfer strategy 

that responds to its specific needs and contexts (Grimaldi et al., 2011; Link et al., 2007; 

Mosey et al., 2016; Siegel & Wright, 2015a). With the developed template, I aim to pro-

vide recommendations for research institutions that help them define their individual 

transfer strategies. However, transfer constitutes just one of a research institution’s main 

responsibilities in addition to the traditional ones of conducting research and providing 

education. Clearly, research institutions must also make strategic choices toward these 

responsibilities. Future research could investigate how aspects of all three responsibilities 

can be integrated into the overall strategic orientation of a research institution. Particu-

larly the nexus between education and transfer—such as student entrepreneurship—has 

not been well studied up to now (Siegel & Wright, 2015a). In this regard the introduction 

of entrepreneurial education programs and its effects on the entrepreneurial attitudes of 
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students as well as scientists could be analyzed by future studies. Also, further research 

is needed that investigates whether entrepreneurial education programs can impact or-

ganizational cultures at research institutions and thereby induce higher levels of sensitiv-

ity toward academic entrepreneurship.  

Summing up, this thesis proses future research analyzing transfer and academic entrepre-

neurship on the organizational level with regard to the following aspects: (1) organiza-

tional structures and practices of low-performing TTOs and research institutions (also in 

context of fragmented innovation ecosystems), (2) constraints impacting transfer and ac-

ademic entrepreneurship in different research disciplines (particularly organizational cul-

tures) and (3) the integration of transfer strategies into the overall strategic orientation of 

a research institution (particularly the education-transfer nexus).  

7.3.3 Individual Level 

Findings of this thesis contribute to shedding light on the integration of diversity aspects 

in knowledge and technology transfer. The thesis showed that research on gender aspects 

in transfer and academic entrepreneurship in particular remains very rare. Analyzing the 

literature on gender and entrepreneurship in the time period of 1979-2016, Link and 

Strong (2016) only identified eight studies that addressed gender aspects in academic 

spin-off creation as a particular form of entrepreneurship and have been cited at least 25 

times. Studies on gender and academic spin-off creation has been mainly quantitative in 

nature, indicating the under-representation of women in this field (Abreu & Grinevich, 

2013, 2014; Perkmann et al., 2013; Rosa & Dawson, 2006; Treanor & Henry, 2010). The 

most comprehensive study up to now has been conducted by Abreu and Grinevich 

(2016) who analyzed determinants for the gender gap in academic entrepreneurship. To 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  151 
 

this end, they conducted a survey with 22.000 academics across higher education insti-

tutions in the UK. Their analysis showed that the following determinants explain the 

lower participation of women in academic entrepreneurship: women are more likely “to 

be involved in applied research, to more junior positions, to work in the health sciences, social sciences, 

humanities and education, to have less prior experience of running a business, and to feel more ambivalent 

about research commercialization” (Abreu & Grinevich, 2016, p. 1). Analysis of gender and 

academic entrepreneurship that can help explain these “ambivalent” attitudes toward re-

search commercialization is lacking up to now. A qualitative approach would be best 

suited for such in-depth analysis and could reveal insights into decision-making processes 

and motivations to participate in the commercialization of science (Bruni et al., 2005; 

Murray & Graham, 2007). Research on gender and entrepreneurship in general has 

shown that women tend to apply business and growth strategies that are rather stable 

and show smaller growth rates that, however, provide sustainable economic success (Dal-

borg, Friedrichs, & Wincent, 2012; Lauxen-Ulbrich & Leicht, 2005). Building on these 

findings, future research could analyze if female scientists apply similar growth strategies 

and business ideas to their spin-off ideas. Such analysis could contribute to deriving prop-

ositions about female participation in spin-off creation and the potential diversification of 

business models and market orientations. Conducting such research, however, poses a 

non-trivial challenge as it relies on the identification of a suitable sample of experienced 

female academic entrepreneurs who are still very rare. Research questions that could be 

addressed in future research include: does female participation in academic entrepreneur-

ship lead to different transfer outputs in terms of business models, addressed target 

groups, market needs and offered services? What motivations drive female scientists who 

engage in entrepreneurial activities? Do men and women differ in their incentive schemes 

with regard to entrepreneurial activities?  
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As has been pointed out with regard to future research at the organizational level, this 

thesis contributes to identifying constraints impacting transfer and academic entrepre-

neurship in different research disciplines. These findings are again far from being com-

prehensive. Existing research on academic entrepreneurship has to a large degree focused 

on technology-related fields such as biomedical sciences, engineering, physical sciences, 

mathematics and statistics (Grimaldi et al., 2011). Research on academic entrepreneur-

ship in the arts, social sciences and humanities remains very rare up to now (Abreu 

& Grinevich, 2016). However, in times when innovation is not only based on research 

and development but occurs at the interface between different disciplines with multiple 

actors being involved, there is need for future research on how academic entrepreneur-

ship can be fostered in these non-technological disciplines. Findings of this thesis suggest 

that interdisciplinary cooperation among research institutions/departments from these 

technological and non-technological fields can help reducing constraints, thereby further-

ing academic entrepreneurship. However, further research is needed on forms of coop-

eration among the institutions and characteristics of the outcomes of such cooperation. 

The analysis of academic entrepreneurship in these non-technological research disci-

plines where women tend to be overrepresented can also contribute to better “explaining 

the choices of female academics [in spin-off creation], and their resulting career outcomes.” (Abreu 

& Grinevich, 2016, p. 2). With regard to the integration of interdisciplinary diversity in 

spin-off processes, future research could analyze if and how such diversity of perspective 

can contribute to enhancing needs-orientation in such processes and lead to more so-

cially-relevant spin-off venturing. Siegel and Wright (2015a) propose that social entrepre-

neurship is a new emerging form of academic entrepreneurship and that appreciation of 

the different needs and of commercial and social ventures is required. Research on ante-

cedents and consequences as well as different types of support measures of this particular 
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form still lags behind and requires further investigation (Mair, Battilana, & Cardenas, 

2012).  

Ultimately, with regard to individual scientists’ characteristics findings of this thesis sug-

gest that senior and junior scientists differ in their needs and motivations toward aca-

demic entrepreneurship and therefore need different support programs and incentive 

schemes. However, the precise differences in their needs has not been analyzed so far. 

Such an analysis could provide valuable insights on how research institutions had to 

adapt their support programs to the different generations and help to reduce conflicts 

within research teams that heterogeneous in terms of age and seniority. 

In summary, this thesis suggests additional research on academic entrepreneurship at the 

individual level with regard to the following aspects: (1) gender aspects in academic spin-

off creation (e.g. motivation, business models, barriers, incentives), (2) constraints im-

pacting scientists’ decisions to engage in transfer and academic entrepreneurship in dif-

ferent research disciplines and (3) differences with regard to needs and motivations be-

tween junior and senior scientists.  

7.3.4 Methodologically  

Longitudinal studies analyzing the impact and dynamic development of transfer activities 

and academic entrepreneurship at European research institutions remain very rare. Num-

bers and statistics on academic spin-off creation are particularly hard to gather. In the 

US, the annual survey on licensing activity by the Association of University Transfer 

Managers (AUTM) constitutes a unique database with information on numbers of in-

vention disclosures, patent applications, newly founded spin-offs, new products and the 

generated revenue through licensing deals based on these new products (AUTM, 2005). 
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Such a systematic collection of commercialization data is missing in Germany—and in 

Europe on a cross-national level. Data on spin-off characteristics is particularly scarce. 

Such data should include information on the share of academic spin-offs on a country’s 

total number of start-ups, founding-team characteristics such as educational backgrounds 

and gender, performance of these spin-offs in term of growth and life cycle, business 

ideas and models. This lack of systematic data may be explained by the fact that there is 

no consistent definition or shared understanding of academic spin-offs in Europe and 

Germany. While some universities include student entrepreneurship (such as EXIST I-

funded start-ups) as university spin-offs, other research institutions follow a narrower 

definition and state that either a scientist of the organization had to be involved or the 

spin-off had to be based on the research institution’s IP. This might just be one explana-

tion for the wide variance in amount of university-based spin-offs among the institutions. 

Establishing such a cross-level database can significantly enhance the transparency of the 

research institutions’ transfer productivity and allow for different kinds of analyses. Such 

a database would for example allow for the statistical and longitudinal analyses of gender 

and disciplinary diversity among spin-off projects. In this regard, it could be analyzed if 

female-led academic spin-offs show rather small, but stable growth rates as has been 

shown for general female-founded businesses (Dalborg et al., 2012; Reichborn-Kjen-

nerud & Svare, 2014). In general, such a database would make female participation in 

spin-off projects actually visible (and thereby provide role models for other female aca-

demics) and allow for the analysis of long-term trends. Besides gender diversity, such a 

database would allow for the analysis of inter- and transdisciplinary diversity in spin-off 

teams. There have been studies suggesting that such disciplinary diversity is crucial for 
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a spin-off’s success, however, reliable, longitudinal, statistical data investigating such ef-

fects is missing. Such a database would provide the actual number of interdisciplinary 

spin-off teams as a share of all spin-off projects.  

Besides these micro-level analyses, influences of the macro-economic situation of a coun-

try could be better addressed with such a cross-national, longitudinal database. As has 

been shown by previous studies, the economic situation and conditions on the labor 

market influence self-employment and venturing rates (Singer, Amorós, & Arreola, 

2014). In labor markets with a high share of unemployment, venturing rates tend to be 

significantly higher. However, such businesses are more likely to be founded by necessity 

founders who do not face any other opportunity than either being unemployment or self-

employment. However, up to now, data on macro-economic influences on the entrepre-

neurial attitudes of scientists is scarce (Göktepe-Hultén, 2008). Obviously, establishing 

such a comprehensive database does not come without costs and most likely relies on 

public funding by the government. The quality of such a database always relies on the 

data that research institutions provide it with. This in turn means for research institutions 

to start gathering comprehensive information about their spin-off projects, which would 

require additional resources and work that they might not be willing to invest in. In 

Germany, the “Gründungsradar” by Stifterverband (Grave, Hetze, & Kanig, 2017) is a 

first step toward establishing such a database, however, it is far from being comprehen-

sive and analyzes a different target group (student entrepreneurship) than suggested by 

this thesis. 

With its High-Tech Strategy, the German Federal Ministry of Education and Research 

(BMBF, 2014) aims to establish a culture, in which transfer activities receive appropriate 

acknowledgement and appreciation. Comprehensive—quantitative and longitudinal—
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data on the scientists’ attitudes toward transfer and particularly the commercialization of 

research is scarce. An online survey addressing a large, representative sample of scientists 

in Germany (including institutional characteristics such as universities with different re-

search foci, different forms of research institutions, and individual scientists’ characteris-

tics such as different disciplines and gender) could provide such data and thereby allow 

for the analysis of changes in the entrepreneurial attitudes of scientists. Such a survey 

could provide answers to the following research questions: how can the general attitudes 

of the scientists toward transfer and commercialization of research be described? What 

role does the commercialization of research play at research departments? How im-

portant do scientists rate the transfer and commercialization of their research? What role 

does the transfer of their research play in their daily work? Which transfer mechanisms 

are most attractive to engage in? Which transfer activities are scientists most likely to 

actively engage in? Are scientists regularly in contact with their transfer offices? In order 

to analyze mid- and long-term trends and changes in scientists’ attitudes toward transfer 

such a survey should be conducted on a regular base. Particularly with regard to the 

discussion about the prevalence of traditional norms in German academia—with Hum-

boldt’s idea of science being only research and teaching—such large-scale quantitative 

survey on individual attitudes can add significant value for university authorities and 

policy makers in Germany.  

As has been claimed by many scholars (Bornmann, 2013; Perkmann et al., 2013), there 

is a general need for further research on the measurement of the impact of research. Up 

to know, no standardized, reliable methods to assess the impact of research have been 

established so far and it is debatable if research impact can be assessed with standardized 

instruments at all. Findings of this thesis specify this general call for future research on 
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impact assessment and suggest that new methodological approaches are needed to meas-

ure the impact of transfer strategies. As has been pointed out, the developed Transfer 

Strategy Framework has not been evaluated, tested nor discussed by transfer managers 

or KTT experts from other sectors up to now. As transfer constitutes the main mecha-

nism through which research can achieve an impact (Bornmann, 2013), every research 

institution has to establish a well-defined transfer strategy that responds to its specific 

characteristics in order to enhancing its research impact. Assessing the impact of such 

transfer strategies (and its related activities), however, constitutes a challenge for several 

reasons: first, there is no standard that indicates to which degree a research institution’s 

transfer performance is appropriate (Siegel & Wright, 2015a). As pointed out before, it is 

impossible to compare for example MIT’s transfer performance with that of TU Berlin. 

Also, there is no counter-part for the implemented initiatives, which makes it impossible 

to measure the actual effects without controlling for potential influencing factors. In other 

words, without a control group no standardized experiments can be conducted measur-

ing the actual effects of the implementation of transfer strategies and operations at a re-

search institution. Future research therefore need to adopt a qualitative approach and 

analyze multiple case studies of research institutions that have adopted needs-oriented 

transfer strategies longitudinally. Such a research approach, however, is very resource-

intensive, time-consuming and relies on research institutions to be willing to cooperate 

and reveal insights on their transfer strategies.    

Summing up, this thesis proses future research on new methodological approaches with 

regard to the following aspects: (1) establishing a comprehensive data base with detailed 

data on transfer outputs on either a national (Germany) or cross-national level (Europe), 
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(2) conducting a regular online-survey assessing the entrepreneurial attitudes of scientists 

in Germany and (3) assessing the impact of transfer strategies and activities. 

7.4 Implications for industry and policy 

In this chapter, I will point out practical implications for industry and policy derived from 

this thesis. The introduction of the Transfer Strategy Framework (chapter 7.1) encom-

passes detailed practical implications and recommendations for research institutions that 

help them develop their individual transfer strategies. Implications for practitioners at 

research institutions will therefore not be outlined again. 

For industry: findings of this thesis indicate the importance of elaborated ecosystems for 

innovation and transfer. The developed Transfer Strategy Framework can help enhance 

the transparency of transfer strategies and reveal starting points for cooperation. Partic-

ularly with regard to strategic partnerships, it can help identifying blind spots in existing 

innovation networks of companies and research institutions and facilitate communication 

among cooperation partners. Applying the developed Transfer Strategy Framework can 

help in identifying potential partners for strategic partnerships and then facilitate the pro-

cess of setting the rationale, regulations and rules for such partnerships. It can help en-

hancing the transparency and communication among the partners and provide opportu-

nities to strengthen interactions among the involved partners. Findings of this thesis sug-

gest that an effective option to facilitate transfer among industry companies and research 

institutions are vocational training programs such as shared PhD-programs where em-

ployees both work in industry and academia—thereby, fostering the so-called “transfer 

over heads”. However, these programs are up to now far from being exhaustive and 
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often do not respond to the different needs of all actors being involved in such processes—

the company, the research institutions and the individual scientist/employee. This thesis 

therefore suggests to enhance existing models and establish new forms of employment 

that facilitate such flexible working models and exchange formats. One such model that 

holds particular benefits for strategic, long-term university-industry partnerships for ex-

ample constitutes a flexible part-time model, which allows the employee to both work in 

a company and a research institution. The Karlsruher Institute for Technology (KIT) 

has established such models as it recently introduced “shared professorships”, “shared research 

groups” and “industry fellowships” that provide researchers with a limited four year contract 

and allow them to work in a selected company and the university (Karlsruher Institute 

for Technology [KIT], 2010). However, these models mainly address senior researchers 

whose scientific careers are already very well established. Similar models need to evolve 

that particularly address junior researchers. 

What academic entrepreneurship means to research institutions, intrapreneurship con-

stitutes for private companies. As has academic entrepreneurship for research institu-

tions, the phenomenon of intrapreneurship has gained increasing value for private com-

panies—although for slightly different reasons. In face of the increased pace of today’s 

innovation cycles and the competitive pressure of new actors entering the private sector 

(such as start-ups), large, established companies are under increasing pressure to re-frame 

their business models and adapt to these dynamic market changes. As necessary organi-

zational changes in a firm’s practices and structures are rather long-term, companies have 

started to implement activities that aim to encourage the entrepreneurial thinking and 

acting of their employees as well as to attract external entrepreneurs for their company. 
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These activities include ideas competitions, entrepreneurial sabbaticals or the implemen-

tation of company incubators that shall enable the company’s renewal, foster strategic 

change and, ultimately, enhance its profits and growth in domestic and international 

markets (Zahra & Hayton, 2008). While there has been some literature that analyzes 

performance differences of academic and company-based spin-offs (Wennberg et al., 

2011), research that analyzes differences in the strategic approaches toward entrepreneurship 

of research institutions compared to private companies remains very rare. This may be 

explained by the fact that these companies’ intrapreneurial activities have just emerged 

in the past few years, are not well coordinated and companies often lack a strategic, 

compatible approach toward them (Weiblen & Chesbrough, 2015). This often results in 

companies failing in their efforts to promote intrapreneurship (Weiblen & Chesbrough, 

2015). Findings of this thesis suggest that research institutions should strengthen their 

strategic approaches toward transfer and academic entrepreneurship and identifies rec-

ommendations of how such strategic approaches can be fostered. These findings also 

apply to some extent to private companies: when defining their strategic approach toward 

establishing an entrepreneurial culture at their organizations, companies need to address 

the six outlined elements Rationale, Communication, Networks, Actions, Incentives and Teambuild-

ing. Obviously, companies face other constraints impacting their intrapreneurial activities 

and different context factors as they play a different role in innovation ecosystems than 

research institutions. They therefore need to adjust their entrepreneurial strategies to 

these key elements in a different manner than research institutions need. Again, no claim 

is made that these elements are exhaustive nor are the characteristics and particular rec-

ommendations of the Transfer Strategy Framework aligned to the needs of companies 

in the private sector. However, the outlined six dimensions can serve as an orientation 
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for companies when defining their strategic approach toward intrapreneurship—particu-

larly when it comes to identifying and defining strategic partnerships with other actors 

in their innovation ecosystem.  

For policy: The emerging importance of innovation ecosystems requires adaptions in in-

novation and transfer policies. As has been pointed out, in order to enhance the multidi-

rectional transfer process, policy makers need to address the different needs of the in-

volved actors in their innovation and transfer policies. In order to foster transfer pro-

cesses, this thesis suggests that policy makers should particularly address the creation of 

safe environments that provide room for experimentation and enable actors to jointly 

work together in innovation projects, thereby allowing an open transfer of their 

knowledge, skills and expertise. The issue of ownership of IPR that is generated in such 

open environments poses a particular challenge that needs to be addressed in new inno-

vation policies. Policy makers can substantially contribute to creating such a local space 

that enables personal interactions among different stakeholders of the innovation system. 

These findings support the call by The German Council of Science and Humanities 

(2016, p. 41) who suggest to establish forms of participatory research (such as “commu-

nity based research” in the US) in order to integrate diverse perspective from the society 

and industry in research processes and simultaneously foster the transfer of research into 

the public.  

With respect to individual scientists’ aspects, findings of this thesis propose the following 

policy implications: although the issue of gender equality has long been recognized in 

research policies (European Commission [EC], 2013), findings of this thesis show that 

women face different and additional constraints impacting their decision to participate in 

transfer activities such as academic spin-off creation in particular, thereby impeding 
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knowledge and transfer in general. Policy makers need to address this issue and take 

actions toward fostering gender-sensitive transfer structures in academia. Such actions 

can include policies toward the gender-balancing of committees and in incubators. Fur-

thermore, findings show that (junior) researchers are often not aware of existing govern-

mental programs for academic spin-off creation. Policy makers should therefore recon-

sider their communication strategies and should adopt more proactive communication 

approaches of these programs. 

Findings of this thesis reveal that transdisciplinary research—often defined as collabora-

tion between academics and societal actors (Jong et al., 2016)—can help to facilitate the 

transfer of research findings as it integrates different perspectives from the beginning into 

research projects and thereby broadens the spectrum of application scenarios of the re-

search findings. Policy makers should therefore address the issue of transdisciplinary 

research consortia in research programs and integrate such criteria in funding programs. 

Ultimately, as has already pointed out in the future-research chapter (chapter 7.3.4), find-

ings of this thesis suggest that policy makers should consider funding (1) the establish-

ment of a comprehensive database that allows for the monitoring and longitudinal anal-

ysis of developments in transfer outcomes and (2) an online survey to assess trends in 

the general attitudes of scientists toward transfer and commercialization of research.  
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7.5 Toward a new understanding and forms of transfer in inno-

vation ecosystems 

Up to now, research institutions have rated knowledge and technology transfer as an 

additional, third responsibility that is separate from their “main” responsibilities of 

providing education and conducting research. Findings of this thesis suggest, however, 

that in order to sustainably foster it, knowledge and technology transfer must be embed-

ded in the research mission, in the organizational culture and even on the micro-level in 

every research project. Transfer should therefore not be interpreted as an additional mis-

sion—but rather as an integral part of the other two missions, thereby, lying in parallel to 

them. Following this argumentation, research would then be understood as the search 

for solutions that can be applied in other contexts. Teaching would be interpreted as 

enabling students to apply new knowledge for their individual ideas—instead of providing 

new knowledge. This would lead to enhancing skills and qualification of scientists and 

open up career perspectives to them outside academia, which is urgently needed (Schütz 

et al., 2016; The German Council of Science and Humanities, 2016). Particularly in Eu-

rope and Germany, this can result in a deep cultural shift at universities as they have 

conducted education primarily with the aim to enable students to fulfill the employment 

needs of large companies (Grimaldi et al., 2011; Mustar & Wright, 2010). As paper IV 

has shown, an approach that offers a protected environment for students and employed 

scientists to freely experiment with business ideas and application scenarios for technol-

ogies can support the shift to an entrepreneurial university. However, new organizational 

approaches toward the establishment of such “room for experimentation” that support 

such an environment still have to be analyzed and developed. The role of providing such 
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a protected environment for encouraging academic entrepreneurship has been far too 

less recognized by universities (Grimaldi et al., 2011). 

The creation of such a safe environment where different actors can experiment with new 

ideas and help innovation to emerge is also vital in the broader context of innovation 

ecosystems: the fast pace of today's innovation cycles puts particular pressure on 

knowledge-based industries that are highly dependent on a high degree of research. In-

novation today does not follow linear research and development patterns, instead, it oc-

curs at the interface of different sectors with multiple actors being involved. These trends 

manifest themselves in increasing research and development (R&D) budgets and changes 

in the characteristics of the R&D investments. In Germany, expenditure for R&D dou-

bled over the past 20 years (BMBF, 2016) with an increasing share of these R&D invest-

ments in external partnerships, which facilitate innovation networks (Dolata, 2015). 

However, the major part of the companies’ external R&D budget remains in the private 

sector as it is invested in partnerships with private partners including other research-

intensive companies, start-ups and consultancies instead of public research institutions 

(Dolata, 2015). This trend can indicate both a decreasing importance of research that is 

generated by public research institutions or the lack of appropriate forms of cooperation 

that respond to the needs of public research institutions and private industry actors. Perk-

mann and West (2015) found three main modes of direct interaction between industry 

and public research—IP licensing, research services and research partnerships—and high-

light the significant role of the direct interactions of the latter two. New forms of formal 

cooperation among industry and research other than these three have not evolved over 

the last decade. The significant shifts in R&D budgets and expenditures, however, indi-

cate that new modes of cooperation have to be established. Building on Perkmann and 
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West’s (2015) findings that open source knowledge acquisition plays a significant role in 

these new forms of cooperation, this thesis suggests that the open transfer of knowledge, 

skills, expertise and resources among the actors are pivotal in these new forms of coop-

eration. Following the logic of the Quadruple-Helix approach (Carayannis & Campbell, 

2009), in order to foster innovation that is socially relevant and, thereby, more likely to 

be accepted by the public, societal actors need to have the possibility to participate in 

these new open cooperation formats. Ultimately, actors from all sectors of the innovation 

system—from policy, industry, science and the society—have to be actively involved in 

defining characteristics of such innovation environments and thereby all contribute to its 

creation. 
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Part B 
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8 Paper I: Entrepreneurship and academic employ-

ment—more alike than you’d think26 

8.1 Introduction  

As the lines between science, industry, and government grow increasingly blurry (Etz-

kowitz et al., 1998; Etzkowitz & Leydesdorff, 2000; Ranga & Etzkowitz, 2013a), the role 

of knowledge and technology transfer, KTT, in the utilization of research findings con-

tinues to increase (Bozeman, Rimes, & Youtie, 2015; von Kortzfleisch, Bertram, Zerwas, 

& Arndt, 2015). In view of these developments, both the scientific and political commu-

nities have begun paying greater attention to academic entrepreneurship (O’Shea, 

Chugh, & Allen, 2008; Shane, 2004; Wright et al., 2007). To this end, the European 

Commission initiated the European Institute of Innovation and Technology, EIT, as a 

part of its Horizon 2020 program (European Commission, 2014a, p. 28). In Germany, 

the High-tech Strategy of the German federal government is intended to foster 

knowledge and technology transfer, to increase the national capacity for innovation, and, 

in particular, to increase the commercialization activity of national research institutions 

(Federal Ministry of Education and Research, 2010, p. 10). 

                                                 
26 The findings were presented at the Annual conference 2015 of the Technology Transfer Society in Dublin. 
The paper is the post print version and can be cited as: Sinell, Anna; Heidingsfelder, Marie; 
Schraudner, Martina (2015): Entrepreneurship and Academic Employment - More Alike than 
You’d Think. In: Journal of Technology Management & Innovation 10 (3), p. 1-10. DOI: 10.4067/S0718-
27242015000300001. Available at: https://dx.doi.org/10.4067/S0718-27242015000300001 

https://dx.doi.org/10.4067/S0718-27242015000300001
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Academic entrepreneurship can help more efficiently utilize research findings, create jobs, 

and provide economic benefits (Dickel, 2009). Germany’s capacity for innovation is cur-

rently estimated as very high (Frietsch, Rammer, Schubert, Bührer, & Neuhäusler, 2012; 

Poirson, 2013). Simultaneously, a relatively small number of businesses are initiated 

every year (Brixy, Hundt, Sternberg, & Stüber, 2009; Schubert, Rammer, & Frietsch, 

2014) and only approximately one percent of these businesses are initiated by researchers 

(Braun-Thürmann et al., 2010, p. 9). Seeking to increase the number of such businesses 

and to generally reduce the existing gap between academia and business, the government 

and many research organizations have recently initiated a range of programs.    

The impact of these programs, however, has remained low. In 2013, only 45 businesses 

were initiated by the employees of the four major national research organizations (Fraun-

hofer-Gesellschaft, 2014; Helmholtz Association, 2014; Leibniz Association, 2015; Max 

Planck Society, 2014). Such small proportions of academic spin-offs can be explained, for 

example, by potential entrepreneurs being unclear about their objectives and strategies 

and lacking necessary information and skills in business administration (Franklin et al., 

2001; Hemer, Schleinkofer, & Göthner, 2007; Riesenhuber, Walter, & Auer, 2006; 

Vohora et al., 2004). Especially during the start-up stage, such lack of information and 

skills can lead to poor decisions (Spath, Winter, & Pape, 2010). One structural barrier, 

identified by Braun-Thürmann et al., 2010, is the lack of support by the employing or-

ganization.  

Many of the publications on the subject share the assumption that the gap between aca-

demic employment and entrepreneurship would be extremely difficult to bridge and that 

for a scientist to engage in commercialization activities would be a non-trivial undertaking 

(Braun-Thürmann et al., 2010; Jain et al., 2009; van der Sijde et al., 2014). In line with 
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these findings, we have formulated the following research questions: Where do transfer 

managers and postdoctoral students see the differences between academic employment and entrepreneur-

ship and how do their perceptions match the existing common perceptions about such differences? What 

causes these perceptual differences? Considering job profiles, required skill sets, and existing organiza-

tional practices, how different are academic employment and entrepreneurship precisely?  

Our findings suggest that this “tale of two logics” (van der Sijde et al., 2014) might largely 

be a widely-shared and self-perpetuating illusion. 

8.2 Theoretical background  

8.2.1 Existing paradigms  

By commercializing innovations, academic spin-offs have the potential (Bollinger, Hope, 

& Utterback, 1983; Gottschalk, Fryges, Metzger, Heger, & Licht, 2007) to re-shape the 

existing technological landscape (Breznitz, O’Shea, & Allen, 2008). Scholars have ex-

plored the challenges that potential academic entrepreneurs might face (Franklin et al., 

2001; Hemer et al., 2007; Riesenhuber et al., 2006; Vohora et al., 2004). While their 

studies vary substantially in approach and method, these scholars share the view that 

academic employment and entrepreneurship belong to two different worlds, which are 

opposite of one another in a variety of ways and each of which has clear boundaries. 

Crossing these boundaries would require fundamental changes in social and symbolic 

order (Braun-Thürmann et al., 2010). Braun-Thürmann et al. (2010) distinguish between 

three types of such boundaries, which define (1) research types and contexts, (2) organi-

zations, and (3) individual identities. From individuals, crossing these boundaries would 
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require, respectively, (1) resetting their priorities, (2) developing new professional identi-

ties outside of their current organizations, and (3) conforming their behavior to norms 

that are compatible with entrepreneurship. According to Jain et al. (2009), engaging in 

commercialization activities typically require individual scientists to modify their role 

identity, which entails norms, processes, and outputs (Jain et al., 2009, p. 924). The tran-

sition between the two worlds can be achieved gradually and will result in the scientists 

adopting a hybrid role identity (Jain et al., 2009) and the development of a new commu-

nity with its own norms and practices (Braun-Thürmann et al., 2010, p. 24). 

Merton (1959) identified the four following components of the scientific ethos: (1) uni-

versalism, implying that scientific observations should be verifiable and independent of 

the observer, (2) communism, implying that scientists share their work for the common 

good, (3) disinterestedness, implying that scientists have no emotional or financial attach-

ments to their work, and (4) organized skepticism, implying that scientists should wait 

until they have gathered all the facts before they make a judgment about a particular 

theory. These norms are often incompatible with those of entrepreneurship (Jain et al., 

2009, p. 924). A scientist’s notion of universality is in conflict with an entrepreneur’s 

belief in the unique selling point (Barney, 1991). Communism is incompatible with the 

definition of private property, while the academic ideal of skepticism contradicts the en-

trepreneurial ideal of passion (Baum & Locke, 2004; Camerer & Lovallo, 1999). While 

delayed dissemination of findings in academia would conflict with the principles of uni-

versalism and communism (Merton, 1959), from an entrepreneurial perspective, a prem-

ature disclosure of certain findings might violate patent protection and compromise po-

tential intellectual property (Ndonzuau, Pirnay, & Surlemont, 2002). Given these incom-
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patibilities, reconciling both worlds poses a non-trivial challenge and requires a substan-

tial amount of “identity work” from an individual scientist engaging in entrepreneurial 

activity (Bird, Hayward, & Allen, 1993; Jain et al., 2009). Other factors that such scientists 

might need to consider include planning, risks, management styles, and money (Samsom, 

1990). As compared to entrepreneurs, scientists usually have the opportunity to make 

longer-term plans, face fewer risks, have the opportunity to appreciate more consensus-

oriented management styles, and place a lower value on money (Samsom, 1990).  

Some recent studies, however, challenge this “tale of two logics” by indicating that some 

of these incompatibilities might be relative. Sass (2011, pp. 55–57) demonstrates that 

commercialization activities and patent applications have long become part of academic 

occupation (see also (Lee & Rhoads, 2004). In some cases, the principles of communism 

are not strictly adhered to and findings are disseminated with restrictions or not at all, 

especially when different groups research in similar directions and are considered mutual 

competitors (Blumenthal, Campbell, Anderson, Causino, & Louis, 1997; Campbell et al., 

2002). Some studies indicate that more scientists would potentially be interested in com-

mercializing their findings if they had the time (Braunerhjelm, 2007). In a group studied 

by van Looy et al. (2006), those who were more open to entrepreneurship usually 

demonstrated higher academic productivity. All these findings challenge the above-de-

scribed paradigms.   

8.2.2 Beyond the paradigms 

Since the late 1930s, scholars in different research fields have explored how individuals 

related to their work (Ekehammar, 1974; Kristof-Brown et al., 2005; Lewin, 1935; Mur-

ray, 1938; Murray & Kolev, 2015). While their studies vary in approach and method, 
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most of them address individual values, preferences, aspirations, skills, and personality 

traits in relation to occupation and workplace. Drawing on their literature review, (Kris-

tof-Brown et al., 2005) have developed probably the most comprehensive model of per-

son-environment fit. This model has four dimensions. The first dimension, Person-job, 

refers to individual knowledge, skills, abilities, and job responsibilities. The second di-

mension, Person-organization, refers to fundamental organizational norms, values, and 

practices including organizational culture. The third dimension, Person-group, refers to 

relationships with co-workers, team composition, and work atmosphere. Finally, the 

fourth dimension, Person-supervisor, refers to organizational hierarchies and relation-

ships between employees and their superiors.    

For the purposes of our research, we have slightly adapted this model. Kristof-Brown et 

al. (2005) regarded supervising activities as part of group dynamics, and egalitarian work 

relationships and loose hierarchies are common practice in both academia and entrepre-

neurships. Our model therefore regards the third and fourth dimensions as one. We also 

expanded the second category and renamed it Person-structure to shift the focus toward 

more structural aspects of organizations. 

Drawing on this model, we analyze the perceptions of transfer managers and postdoc-

toral students about differences between academic employment and entrepreneurship 

and analyze possible causes of these perceptions. By considering job profiles, required 

skill sets, and existing organizational practices, we precisely discuss the differences and 

similarities of academic employment and entrepreneurship. 
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8.3 Method 

In order to explore similarities and differences between academic employment and en-

trepreneurship, we conducted a comprehensive literature review and 128 qualitative in-

terviews. We used the review and the method of theoretical sampling (Glaser & Strauss, 

2010) (1) to identify the criteria for interviewee selection, and (2) to “deductively derive” 

(Flick, 2007; Mayring, 2010) categories, which helped develop semi-structured question-

naires for the interviews and later helped analyze the gathered empirical data. 

For the interviews, we selected 112 postdoctoral students from the four major German 

research organizations and 16 senior transfer managers from scientific organizations and 

government agencies, including former researchers, whose responsibilities included spin-

off facilitation. The managers were selected (1) because of their long-term and vast expe-

rience in KTT and academic entrepreneurship and (2) because, due to their positions, 

their views carried substantial weight in setting KTT agendas.  

The 112 individual problem-centered interviews (Witzel, 2000) with postdoctoral stu-

dents focused personal aspirations, career drivers, career development strategies, career 

paths both within and outside of academia, and existing practices in research organiza-

tions including shared norms, values, and basic assumptions (Schein, 1985). The ques-

tionnaire contained both yes/no and free-response questions in order to approach the 

subject at hand from different angles. Each interview was recorded, and these records 

were transcribed and analyzed. For this analysis, we utilized a range of qualitative meth-

ods from empirical social research, including that of Mayring (2010). By adhering to “the 

principle of openness” (Flick, 2010; Lamnek, 2010), these methods enabled us to assess 
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individual perspectives and points of reference. With the purpose of theory building (Ei-

senhardt & Graebner, 2007), this analysis focused on individual perceptions of self and 

others and behaviors typical within different types of KTT teams. Finally, we utilized the 

gathered data to “inductively restructure and expand” the above-mentioned categories 

(Mayring, 2010). 

The following chapter presents our findings, including a selection of interview quota-

tions. In accordance with the major principle of qualitative research, these quotations are 

intended to illustrate the findings rather than provide a representative sample (Haas 

& Scheibelhofer, 1998). For reasons of confidentiality, only the sexes and positions of 

quoted interviewees are revealed.  

8.4 Findings 

In this chapter, we show where interviewed senior transfer managers and postdoctoral 

students saw differences between academic employment and entrepreneurship, present 

the students’ perceptions about their jobs and workplaces, and describe the similarities 

between the two worlds that we established based on these perceptions.     

8.4.1 Academic entrepreneurship as perceived by interviewed senior 

transfer managers and postdoctoral students 

Scientists are scientists to the core, they don’t start businesses. (Senior manager, female) 

Most of the aspects of academic employment and entrepreneurship addressed by inter-

viewed senior transfer managers can be referred to person-job and person-structure fit 

and only few can be associated to person-group fit (Kristof-Brown et al., 2005). These 
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managers most often spoke about the individual traits of scientists and entrepreneurs and 

their intrinsic motivations. This chapter presents the managers’ observations, and quota-

tions supporting these observations.  

Many interviewed managers explained the low number of national academic spin-offs by 

scientists being too averse to risk and “lacking courage,” as illustrated by the following 

quotation.  

[It] is because too few are that open to risk and ready to do it. For a scientist to leave his or her 

organization and to start a business, I think, the stretch would be too big. He or she would also need 

much endurance. (Senior manager, male) 

Many studies indicate that business owners often exhibit high risk tolerance and more 

risk adverse individuals are less likely to start a business (Ekelund, Johansson, Järvelin, 

& Lichtermann, 2005; Stewart, Watson, Carland, & Carland, 1999; Wagner, 2003). Un-

limited-term employees have been shown to be particularly unlikely to start a business 

(Caliendo et al., 2009), and women have been shown to be more risk averse than men 

(Caliendo et al., 2009; Wagner, 2007).  

German research organizations mostly provide limited-term employment contracts, 

which often cover at most two years. Nonetheless, many researchers appear to regard 

academic employment as “the more secure option” and would rather endure its hard-

ships than expose themselves to the risks of entrepreneurship.    

Many research organizations provide business support programs, including the training 

of managerial skills. Simultaneously, interviewed managers observed that potential en-

trepreneurs in their organizations often did not find themselves “fit for surviving in the 

free market” (senior manager, female) and possessing necessary business management 
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skills and understanding of the law. These findings match those of many empirical stud-

ies (Franklin et al., 2001; Vohora et al., 2004). Within their samples, Walter, Auer, and 

Ritter (2006) and Dickel (2009) discovered that those new academic entrepreneurs who 

put a higher value on networking and cultivating entrepreneurial spirit were usually more 

successful in general and with their first product in particular (Dickel, 2009). To summa-

rize, interviewed senior transfer managers identified the following two major issues re-

lated to person-job fit: most scientists are too averse to risk and lack necessary skills. 

Similarly in relation to person-structure fit, many interviewees identified significant bar-

riers that one might face while switching from “relatively secure” academic employment 

to “insecure” entrepreneurship. Some even referred to the latter as “the risky area”, as 

illustrated by the following quotation.   

“To say, I am entering the risky area, where I have to face all these completely different problems and 

possibly, a bankruptcy, that would be a really big deal.” (Senior manager, male) 

In German academia, working extra hours on top of normal hours required in the office 

is standard practice. Simultaneously, many interviewees believed that entrepreneurship 

was more demanding and that it would be nearly impossible to combine entrepreneur-

ship with family obligations and interests outside work. In view of the fact that women 

usually carry a larger load of family responsibilities it is perhaps not surprising that in 

2008, for example, only eight and two percent of highly technological start-ups in Ger-

many were founded by all-female and mixed-gender teams respectively (Metzger et al., 

2008).  
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While the government and many research institutions provide different business support 

programs, including help with networking and the development of business plans, fi-

nance remains an issue, in particular when a potential new business requires complicated 

equipment. Many interviewed managers identified access to external finance to be an-

other major challenge, as illustrated by the following quotation.    

“I mean, there are opportunities [to find investors]. But you have to know about them. At the beginning, 

you need to be very… incredibly motivated and to want, want, want to find all this information.” 

(Senior manager, female) 

Many of the managers identified certain cultural beliefs to be a substantial barrier. As 

compared to other nations, Germans might be more prone to the fear of failure (Singer, 

Ernesto Amorós, & Moska, 2015) and more willing to believe in the gap between science 

and business, as illustrated by the following quotation.  

“In Germany, there is this divide in people’s heads. We believe that good science cannot possibly be 

driven by considerations of commerce.” (Senior manager, male) 

The language that interviewees used was a manifestation of this perceived divide. To 

engage in commercialization activities, a scientist would have “to take the plunge,” “to 

jump into the deep end,” “to go down a rough road,” “to be ready to suffer,” and “to be 

a real bulldog”. These choices of words suggest that the managers believed that engaging 

in commercialization activities would require much courage, endurance, and assertive-

ness. To summarize, most interviewed senior transfer managers believed that academic 

employment and entrepreneurship differed substantially on many levels and that engag-

ing in commercialization activities entailed a range of challenges, as illustrated by the 

following quotation.  
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“Starting a business is just a huge life change.” (Senior manager, female) 

Most interviewed postdoctoral students mentioned differences between academic em-

ployment and entrepreneurship similar to those mentioned by interviewed senior trans-

fer managers. Most spoke of the risks and downsides of academic entrepreneurship and 

few spoke of the upsides and opportunities that it provided. Both those who could imag-

ine starting a business at some point and those who could not associated entrepreneur-

ship with a range of challenges, primarily those related to financing and planning, as 

illustrated by the following quotation. 

“Well, that would be extremely risky and require a huge investment. That’s why it probably wouldn’t 

work.” (Postdoc, male) 

Simultaneously, more than one-fourth of the interviewed postdoctoral students found 

entrepreneurship appealing and considered it a valid career option. These students in-

cluded men and women in approximately equal proportions. Among those whose organ-

izations provided spin-off support, as compared to those whose organizations did not, a 

greater proportion either already had some entrepreneurial experience or intended to 

start a business in the immediate future, as illustrated by the following quotation.  

“This program [provided by the institute] is actually quite generous. [...] They funded four full-time 

positions for a start-up. We also have quite a mix of backgrounds in our team, in a good way, everything 

a company needs, right at the start and later, after it takes off.” (Postdoc, male)  

Many interviewed postdoctoral students found that good, marketable ideas were essen-

tial for a successful start-up. Many believed that the specifics of one’s academic field de-

termined how much opportunity one had to develop such ideas and that applied re-

search, as compared to basic research, provided better opportunities. Many believed, 
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sometimes with regret, that it would be nearly impossible to commercialize most findings 

in certain basic research fields, as illustrated by the following quotation. 

“To start a business, one needs to have ideas that have that kind of potential. We often have interesting 

ideas here, but being outside of our field… they’re just ideas. And then we say, yeah, that would be 

useful, it would be great to do it. But you can’t, not with this group.” (Postdoc, male) 

Many interviewed postdoctoral students believed that to attempt entrepreneurship, one 

needed to have certain personality traits such as high risk tolerance and to possess certain 

skills, such as business administration. Most believed that they lacked both and found 

that entrepreneurship would require too much time and effort, as illustrated by the fol-

lowing quotation.  

“I don’t think I’m cut out for that. There would be just too much uncertainty.” (Postdoc, female)  

To conclude, most interviewed postdoctoral students believed that academic entrepre-

neurship was an option only for those scientists who were more risk tolerant, were inter-

ested in practical application, had the necessary knowhow and skills, and were willing to 

invest a great deal of time and effort. Although many found entrepreneurship potentially 

appealing, they believed that they lacked the necessary skills, had “the wrong personal-

ity,” and were generally unfit for entrepreneurship.   

When looking at possible causes for the outlined perceptual differences of academic em-

ployment and entrepreneurship two main factors can be identified: First, scientists and 

entrepreneurs lack the opportunity to identify themselves within the other group. It re-

quires opportunities for reflection and change of perspective to find out about the work-

ing conditions and tasks in science and entrepreneurship respectively.  
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“The fact, that scientists have long been employed in their field, makes entrepreneurship seem really 

strange and far away. So they are just not interested in it and don’t see potential overlaps.” (Senior 

manager, female) 

University-industry cooperation could be a promising way to overcome these percep-

tions, as pointed out by a senior KTT manager: 

“Cooperation between research institutions and businesses are certainly a good way to simply have a 

change of perspective and also to see how companies work, what markets need, and what research can 

and cannot do.” (Senior manager, male)   

Secondly, academic entrepreneurship as part of KTT-activities is still a young topic and 

not yet well established in research institutions. The findings indicate that—apart from a 

small number of exceptions—entrepreneurship and academic spin-off formation is neither 

part of university curricula nor is it well communicated in the research institutions. 

“A huge barrier is that the issue of technology transfer and spin-offs is just not on the agenda of [the 

research organization] and the directors of the institutions.” (Senior manager, male) 

Additionally, there is a lack of incentives and appreciation for transfer activities and spin-

off formation within research organizations as research and teaching are still perceived 

as being of greater value.   

“There are many ways to incentivize spin-off activities. An award or financial benefits could be a good 

idea. […] but that just does not fit to the strategy of [the research organization]. Here it’s mainly projects 

with industry that count.” (Senior manager, male)  

The results are in line with the findings of Grave et al. (2014) that more than half of the 

scientific staff at German universities do not know that KTT-support programs exist at 
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their research institutions and less than 25% of German universities provide incentives 

or reward structures to foster spin-off formation (Grave et al., 2014). In order to increase 

the engagement of scientists in entrepreneurship activities, supporting structures for spin-

off formation must be adequately and frequently communicated (Kolb & Wagner, 2015). 

Universities, that provide established policies and procedures for the management of 

technology transfer and articulate entrepreneurship as a fundamental element of their 

mission, perform significantly better with regard to the number of spin-offs created (Cal-

dera & Debande, 2010a; Huyghe & Knockaert, 2015b). 

The above-described opinions and observations of both interviewed senior transfer man-

agers and postdoctoral students match the widely-shared assumptions that academic em-

ployment and entrepreneurship are fundamentally different and that engaging in the lat-

ter would be an enormous career change and not worth the effort. In the following chap-

ter, we explore to what degree this assumption is grounded in reality.    

8.4.2 Similarities between academic employment and entrepreneurship  

The postdoctoral students were interviewed about their perceptions of German aca-

demia, its existing practices and infrastructures, their own place in it, and the specifics of 

their work. By analyzing their responses, we concluded that academic employment and 

entrepreneurship share a range of similarities. Drawing on Kristof-Brown et al. (2005), 

we associated each similarity with one of the three dimensions described in chapter 2.2—

person-job, person-structure, and person-group.  

The responses of interviewed postdoctoral students suggest that their decisions to work 

in academia were primarily determined by considerations that can be referred to person-

job fit. Most interviewed postdoctoral students stated that their major drivers were their 
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assignments, research subjects, and the opportunity to research by itself. An occupation 

in science helped them explore their interests and provided variety of assignments, per-

sonal autonomy, and creative freedom. Many found their work to be rich and exciting. 

Many were motivated by the given autonomy to determine when, where, and how they 

will work. Many felt that their work was meaningful and its results useful to others. The 

following quotation illustrates.      

“I was always driven by the substance, by its role. And when a project spoke to me, when I thought that 

it mattered, that was always a factor. That it was about some important issues, not just producing 

knowledge. And that it could be implemented and resolve these issues.” (Postdoc, male) 

Many studies indicate that the most appealing aspects of entrepreneurship are very sim-

ilar. Most entrepreneurs are driven by the opportunities to realize their own ideas (Hün-

nies-Stemann, Rulle, Seel, & Terberl, 2010), to take responsibility, and work autono-

mously (Egeln, Gottschalk, Rammer, & Spielkamp, 2002; Kulicke & Schleinkofer, 2008; 

Roberts, 1989; Shane, 2004).  

When asked about their responsibilities, interviewed postdoctoral students mentioned 

research and project management, including team management, fundraising, and time 

management. Applying for grants, in particular, has long been a major part of re-

searcher’s job, as illustrated by the following quotation. 

“My responsibilities include project supervision and my own research. I mentor graduate and PhD stu-

dents, network with both researches and business people, and manage my own projects. So, applying for 

and managing money grants.” (Postdoc, female) 

Entrepreneurial activities are very similar to those described above—entrepreneurs raise 

money, supervise other people, and manage time and finances. Lack of skills necessary 
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for performing these activities can hinder a start-up (Hünnies-Stemann et al., 2010). Some 

interviewed postdoctoral students commented on these similarities between entrepre-

neurship and a job in academia, as illustrated by the following quotation.    

“Because I have to find the money by myself… it’s like in business. I find the funds for everything here 

[at the institute]. That’s what the overhead is for, so to say, for my co-workers. And if this money stops, 

I’ll be unemployed. It’s not that different from entrepreneurship.” (Postdoc, male)  

With regard to the person-structure relationship, most postdoctoral students spoke of the 

shortcomings of existing practices in academia and very few spoke of their benefits. Many 

mentioned that the system provided limited opportunity for long-term career develop-

ment planning, and wished that their organizations would more actively communicate 

with them about their professional prospects and potential career steps, as illustrated by 

the following quotation. 

And then there’s career planning, which is a really big issue in academia. I would like to 

have more certainty with that sometime soon. Not that I necessarily need an unlimited-

term contract, but it would be great if we could discuss what I can achieve here and how 

exactly I can achieve that. (Postdoc, male) 

Simultaneously, only few postdoctoral students associated entrepreneurship with similar 

uncertainties and commented on these similarities between the two worlds, as illustrated 

by the following quotations.   

“Because academia doesn’t do unlimited-term contracts as much anymore, all you can be sure of is one 

year or two. And then there’s the 12-years regulation. I simply see no point for myself [in staying in 

academia], especially if I want to start a family.” (Postdoc, female)  

“In business as in academia—there’re no guaranties that a project will succeed.” (Postdoc, female)  
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In entrepreneurship, such uncertainties are balanced by a large degree of personal auton-

omy (Hünnies-Stemann et al., 2010; Sass, 2011; Shane, 2004). Similarly in academia, 

many organizations give their employees the autonomy to determine when, where, and 

how they will work. This flexibility, however, continues to erase the boundaries between 

professional and private, and actual workloads exceeding contractual workloads has long 

been standard practice throughout academia. All postdoctoral students often worked and 

were available to their co-workers and superiors outside of regular working hours, as 

illustrated by the quotation below. While the students accepted this investment of time 

as natural and acceptable within the research context, they considered similar demands 

of an entrepreneurial lifestyle overwhelming.  

“I read my mails. I am available on weekends for emergencies. I respond to mails after work. If you 

count all this, I start at 7 a.m. and finish around 10 or 11 p.m.” (Postdoc, male) 

The students were to a large degree driven by intrinsic motivations—they were passionate 

about their work, felt that it gave them the opportunity to satisfy their curiosity, and 

associated it with feelings of excitement, enjoyment, and freedom, as illustrated by the 

quotation below. Most described the given opportunity to fulfil themselves through their 

work as one of their major drivers. In a similar manner, actual and potential business 

owners are often driven by intrinsic motivations (Sass, 2011), including the opportunity 

to fulfil themselves (Autio & Kauranen, 1994; Hünnies-Stemann et al., 2010).  

“As a scientist, I feel […] free. I am more free to choose, what I want to research […]. What motivates 

me most, is my own curiosity… and then the discoveries, the wonders, and figuring things out.” (Post-

doc, female) 
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With regard to the person-group relationships, most postdoctoral students found the at-

mosphere in their workplace to be very encouraging and described it as open, friendly, 

cooperative, and supportive.  In particular, many found discussions with their co-workers 

to be interesting and motivating. Some even chose to accept their current positions be-

cause of their co-workers and atmosphere in the workplace. In a similar manner, actual 

and potential business owners are often motivated by relationships with their employees 

and partners (Sass, 2011). Egalitarian relationships are characteristic of academia and its 

hierarchies are often loosely defined. Almost all postdoctoral students supervised projects 

and mentored PhD students. Simultaneously, their leadership was not institutionalized 

and they did not have any sanction power, which often allowed for loose interpretations 

of their own position in the hierarchy. Some wished for a stricter definition of hierarchies 

and clearer instruction from their superiors, and others did not question the existing 

order and appreciated the large degree of personal autonomy it provides. In this regard, 

some recognized the similarities between their current position and self-employment, as 

illustrated by the following quotation.  

“That you are, I’d say, your own boss. I mean, you have autonomy, you are not restricted and nobody 

tells you that you can’t do this or that. Working here, at this institute, is really not that different from 

being self-employed.” (Postdoc, male) 

Figure 6 shows the established similarities between entrepreneurship and academic em-

ployment. 
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Figure 6. Similarities between entrepreneurship and academic employment—the three-dimensional con-
struct (drawing on Kristof-Brown et al., 2005).  

 

Entrepreneurship and academic employment appear to share precisely those traits that a 

majority of interviewed postdoctoral students found most appealing in their occupation, 

such as opportunities for stimulating and meaningful work and a large degree of personal 

autonomy. Similarly, while most postdoctoral students considered entrepreneurship to 
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be a risky and serious undertaking because it provides only limited opportunities for 

long-term planning, they already faced such challenges in their jobs as researchers. In 

view of these similarities, the perceptions expressed by both postdoctoral students and 

senior transfer managers regarding the greater challenges entailed by entrepreneurship 

and the un-fitness of most researchers for that task appear to be largely unjustified.  

8.5 Conclusions 

The worlds of science and entrepreneurship have each developed their own different 

norms and practices. Simultaneously, our findings challenge the widely-shared percep-

tions of the gap between these two worlds and suggest that academic and entrepreneurial 

careers might be more alike than different.  

A majority of interviewed postdoctoral students were largely driven by the idea that the 

results of their work could be useful and have a variety of applications. At the same time, 

many were neither interested in nor considered themselves fit for realizing such applica-

tions. In other words, they desired to provide the foundation for potential innovations 

but not to participate in their commercialization. In view of the many uncertainties that 

researchers in Germany currently face, on the one hand, and the large number of patents 

granted to German researchers every year, our findings can be useful to both researchers 

and transfer managers. By challenging the perception of entrepreneurship as “a com-

pletely different occupation,” our findings can help researchers—both men and women—

recognize it as a valid career option and themselves as already possessing the necessary 
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skills, especially if they are willing to re-evaluate how averse they really are to risk. Trans-

fer managers, on the other hand, might want to utilize our findings to adjust both their 

ideas of researchers’ capabilities and their business supporting strategies. 

In view of established similarities between academic and entrepreneurial careers, it would 

be interesting to explore what can motivate scientists “to take the plunge” into entrepre-

neurship and what could be the real barriers to such a plunge, as opposed to it remaining 

merely illusory. To tackle the identified misperceptions and to outline that both roles in 

entrepreneurial and academic employment share similar characteristics, university-busi-

ness cooperation could be a promising solution. Joint research projects or internships at 

entrepreneurial businesses are possible cooperation formats to foster collaboration 

among scientists and entrepreneurs and may help to overcome the perceptual differences 

of academic employment and entrepreneurship. Also, entrepreneurial education in uni-

versity curricula could make entrepreneurship more tangible for scientists and encourage 

entrepreneurial ideas. By bringing researchers and transfer managers together, accom-

modating their perspectives, and helping them develop joint strategies, we can foster 

technology transfer and tap into a vast potential for innovation.  
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9 Paper II: The gender dimension in knowledge and 

technology transfer—the German case27 

9.1 Introduction 

For any industrialized nation to secure its economic growth and position in the face of 

global competition, it must foster knowledge and technology transfer (KTT) (OECD, 

2013; Teece, 1977). In global comparison, Germany’s capacity for innovation is esti-

mated as very high (Federal Ministry of Education and Research, 2010; Frietsch et al., 

2012; Poirson, 2013). At the same time, substantially fewer women than men participate 

in research and development (Frietsch et al., 2012), which has been found to be a “large 

waste of potential” (Blickenstaff, 2005; Busolt & Kugele, 2009; Etzkowitz, Fuchs, Gupta, 

Kemelgor, & Ranga, 2007; Etzkowitz, Ranga, Conway, & Dixon, 2008) and to impair the 

capacity for innovation Butler. In a similar manner, women’s potential remains largely 

untapped in many other industrial countries (Etzkowitz et al., 2008; European Commis-

sion, 2009). Academic entrepreneurship is one particular outcome of KTT, which leads 

to economic growth and wealth creation (Shane, 2004). We define academic entrepre-

neurship as activities directed towards the commercialization of scientific findings and 

technological products, including founding spin-offs, patenting, licensing, and conducting 

contracted research (Klofsten & Jones-Evans, 2000). Traditionally, German universities 
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followed Humboldt’s model of combining research and teaching, but did not engage in 

commercialization activities. Recently, national funding agencies have increasingly pro-

moted such activities (Federal Ministry of Education and Research, 2010). Between 2012 

and 2013 alone, government funding of academic entrepreneurship increased by 28 per 

cent and reached 65 million euros (Grave et al., 2014). Due to its being one of the world’s 

major economies, Germany greatly contributes to Europe’s scientific output (Wright et 

al., 2007). In comparison to other European countries, however, fewer women typically 

participate in KTT and in academic entrepreneurship. Their numbers remain extremely 

low (Best, Sanwald, Ihsen, & Ittel, 2013; Haeussler & Colyvas, 2011), even though an 

increased amount of effort has been put in promoting gender equality (Commission of 

Experts for Research and Innovation, 2014a). Until now, little research has been done 

on the gender dimension in KTT, both in and outside of Germany, and no comprehen-

sive studies have been conducted. Because KTT is not a single event but an ongoing 

process (Szulanski, 2000), we sought to fill existing research gaps (Bercovitz & Feldman, 

2006; Haeussler & Colyvas, 2011) and to rigorously analyze the gender dimension in 

German KTT. We built upon existing models (Carlsson et al., 2002; Lundvall, 2010) 

and developed an analytical framework for such an analysis. Following an abductive 

approach, we simultaneously built hypotheses and collected data (Suddaby, 2006). We 

considered different levels on which KTT occurs and which can influence its trajectories 

and individual choices of its participants (Pleschak, 2003). We combined a comprehen-

sive literature review with 22 key informant interviews. Because academic entrepreneur-

ship connects research and business (Klofsten & Jones-Evans, 2000), our sample con-

tained interviewees who had extensive experience with one or both of these areas. Fi-

nally, we extracted and organized all relevant information from the selected publications 

and interview records. 
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Research on gender in entrepreneurship has increasingly focused on how gender makes 

a difference rather than whether it does (Carter & Shaw, 2006). Building on this nascent 

literature, we were particularly attentive to common practices and widely shared atti-

tudes. Our framework and findings can help evaluate the situations both within and 

across individual countries and develop new, unified approaches. 

9.2 Empirical and theoretical background 

Occurring between the scientific and the business communities, knowledge, and technol-

ogy transfer, KTT, can help transform theoretical results and findings into highly mar-

ketable products. KTT is defined here as complex exchanges of ideas, scientific findings, 

and methods of production among research institutions, industry, and the public, with 

the purposes of accommodating public preferences and of making innovations more ac-

cessible, useful, and appealing (Bercovitz & Feldman, 2006; Szulanski, 2000). We recog-

nize that to achieve these goals, we need to accommodate both men and women—in the 

entire variety of their needs, preferences, and perspectives, both gender specific and oth-

erwise (European Commission, 2013a). By fully integrating the gender dimension, we 

can foster quality of research and help produce globally marketable transfer products 

(Bührer & Schraudner, 2010; European Commission, 2011, European Commission, 

2013b; Ranga & Etzkowitz, 2010). 

This chapter presents the theoretical and empirical findings on both gender and KTT 

that undergirded our research. 
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9.2.1 Gender and innovation 

Industry has increasingly recognized economic benefits, which can be achieved by real-

izing the potential for creativity and innovation of mixed-gender teams (Gratton, Voigt, 

& Erickson, 2007; Thomas & Ely, 1996). Østergaard, Timmermans, and Kristinsson 

(2011), for instance, established that the likelihood of introducing an innovation was 68 

per cent higher in groups with about 60-70 per cent of the same gender than in groups 

that were dominated by one gender. Ashcraft and Breitzman (2007) found that between 

1980 and 2005, mixed-gender teams produced the most frequently cited among all US 

invented information technology patents—with citation rates that were between 26 and 

42 per cent higher than on average. Some studies indicate that mixed-gender research 

teams, as compared to more homogenous teams, communicate and interact more con-

structively (Jackson, Joshi, & Erhardt, 2003; Kochan et al., 2003; Schone, Bruno, Kugele, 

& Busolt, 2010) and boast both a higher capacity for innovation (Schiebinger, 2013) and 

higher analytical effectiveness (Woolley, Chabris, Pentland, Hashmi, & Malone, 2010). 

Following Butler; Butler (1993), we define gender as a socially constructed expression of 

interpersonal, social, and cultural negotiation processes that can vary in different contexts 

and change over time. Recently, the European Commission has focused on the “gender 

dimension in research and innovation content” and the promotion of gender equality 

(European Commission, 2011, European Commission, 2013b), and the scientific com-

munity has increasingly recognized this promotion as one of its key responsibilities to the 

public. National standard-setting institutions such as the German Research Foundation 

(2008) and the National Science Foundation (2009) in the USA recognize the gender 

dimension, or gender, as an important component of quality research. Scientific case 
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studies of gendered innovations, a state-of-the-art European-American project, support 

this view. 

In KTT in particular, adhering to the gender dimension can foster a range of new prod-

ucts, services, and methods of production that accommodate public preferences and ex-

pand the realm of the technologically and commercially possible (European Commission, 

2013a). 

The full utilization of gender potential, however, cannot be achieved by increasing the 

proportions of women alone (Horwitz & Horwitz, 2007; Jackson et al., 2003; van Knip-

penberg & Schippers, 2007; Williams & O'Reilly, 1998) but by fully integrating the gen-

der dimension into KTT culture (Schiebinger, 2013). 

9.2.2 Deconstructing the gender dimension 

For the purposes of our analysis and in order to make the construct of the gender dimen-

sion accessible, we distinguish between its quantitative and qualitative components and 

between two levels of KTT, on which it occurs. The gender dimension is considered 

fully integrated in KTT when each of its components is (Moser, 2007), or, in other 

words, if: first, in any particular group of participants, either men or women comprise at 

least 30 per cent and thus can “affect the culture” of this group (Kanter, 1977); and sec-

ond, both men and women are accommodated in the entire variety of their needs, pref-

erences, and perspectives, both gender specific and otherwise (Acker, 1990; Connell, 

2005). While the quantitative integration can be measured and statistically analyzed, the 

qualitative integration can be assessed through individual perceptions of decision makers 

and specialists involved in KTT. One crucial factor for a high qualitative integration is 

the respective organizational culture (Acker, 1990; Schein, 1990). 
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Organizational cultures manifest themselves through artefacts, processes, behaviors, and 

perceptions, which affect individual employees, teams, and the entire organization 

(Schein, 1990). In entrepreneurship, women often constitute a minority and typical man-

agement styles lead to their disadvantage (Redien-Collot, 2009). In order to avoid gender 

blindness and gender discrimination, we need to incorporate the gender dimension into 

every aspect of organizational culture. 

9.2.3 German KTT—and the gender dimension 

Germany is a suitable research subject for a number of reasons. One of the major world 

economies and producers of new scientific knowledge, it has also traditionally been a 

country with a lack of commercial activity on the part of research institutes (Shane, 2004). 

Individual researchers and organizations have not typically engaged in academic entre-

preneurship, and the first incubators were created in the early 2000s (Wright et al., 2007). 

Recently, however, attitudes have slowly begun to change (Haeussler & Colyvas, 2011), 

and the entrepreneurial activities of German universities nearly doubled between 2011 

and 2013 (Grave et al., 2014). Such activities, however, remain low, particularly in com-

parison to many other European countries. Only approximately 1 per cent of all new 

businesses in Germany are initiated by researchers and/or research organizations (Braun-

Thürmann et al., 2010), and both venture capital investments and revenues from licens-

ing and patenting have remained extremely low (European Commission, 2014b). Seek-

ing to foster academic entrepreneurship, many universities and research institutes at-

tempt to motivate more women to initiate start-ups (Commission of Experts for Research 

and Innovation, 2014a). 
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On the participation of women in KTT in Germany and particularly academic entrepre-

neurship, no comprehensive statistics are currently available. All of the few existing stud-

ies, however, indicate that the proportions of women are low and tend to decrease with 

each successive stage of the KTT process. Between 2006 and 2009, fewer than 30.0 per 

cent of researchers were women (Frietsch et al., 2012), and there were usually less than 

8.0 per cent women among patent applicants and in technological start-ups (Achatz et al., 

2009; Busolt, Kugele, & Tinsel, 2009). Potential explanations for such low participation 

of women in the utilization of transfer products can be found in a range of disciplines 

and particularly in sociological literature. For non-academic startups in Germany, gender 

differences in success rates (Sternberg et al., 2013), funding (Metzger et al., 2008), moti-

vation  (Furdas & Kohn, 2010), and tasks (Baron, Hannan, Hsu, & Kocak, 2007) have 

been found. (Achatz et al., 2009, 2010) were the first to establish that existing organiza-

tional practices in German KTT limit women’s capacity to innovate. All of the few exist-

ing studies on women’s participation in KTT in other industrial countries reach similar 

conclusions (Etzkowitz et al., 2008; Ranga & Etzkowitz, 2010; Vehviläinen, Vuolanto, & 

Ylijoki, 2010). Even though individual European countries appear to prioritize particular 

aspects of KTT, across Europe, its processes typically follow similar patterns (European 

Commission, 2014b). In order to increase its capacity for innovation and to secure posi-

tion in the face of global competition, Germany needs and wants to more effectively 

utilize women’s potential in KTT and particularly in academic entrepreneurship (Com-

mission of Experts for Research and Innovation, 2014a; Frietsch et al., 2012). While 

based on the case of Germany, our general framework is easily adaptable to the specifics 

of other countries, and can help achieve these goals. 
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9.3 Method 

As mentioned above, no comprehensive studies on the gender dimension in KTT have 

been conducted. Seeking to fill this gap, we rigorously analyzed the gender dimension in 

German KTT. Following an abductive approach, we simultaneously collected data and 

built hypotheses (Suddaby, 2006). In order to gather knowledge of prior research, we 

conducted a comprehensive literature review. Rather than prove hypotheses, we utilized 

existing findings to synthesize a variety of sources into one unified framework by build-

ing upon existing models (Carlsson et al., 2002; Lundvall, 2010). 

In order to gain further insight in social constructs and “reproduction mechanisms” in 

German KTT (Lamnek, 2008), we conducted 22 key informant interviews. Our goal 

was not only to collect raw data but to extract and organize relevant information and to 

enhance our framework. We make no claim that this framework is exhaustive. Its major 

purpose is to make the construct of the gender dimension accessible and explain the 

process by which it can be fully integrated in KTT. Our method helped us explore the 

subject comprehensively and across time—assess both past and current developments and 

anticipate future ones (Lamnek, 2008) 

9.3.1 Analytical framework 

KTT can be considered in four different, interwoven contexts, national, structural, or-

ganizational, and individual. The first two of these contexts can be attributed to the meta 

level, and the last two can be associated with the level of operation (Carlsson et al., 2002; 

Lundvall, 2010). 

Table I provides definitions and measures for the gender dimension, both for each com-

ponent and on each level. Individual context refers to a combination of factors, which 
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affect individual career choice (Notz, 2008). Because it is interwoven with the national, 

structural, and organizational contexts (Acker, 1990, 2006; Schein, 1990, 2010), it was 

not considered in our research. On each of these levels, trajectories, and outcomes of 

KTT are shaped by a complex range of national specifics (Carlsson et al., 2002; Lundvall, 

2010). 

9.3.2 Literature review 

By utilizing methods of Hart (1998) and Isaac, Lee, and Carnes (2009), we selected 120 

publications on the gender dimension in KTT including female academic entrepreneur-

ship. We also selected 30 recent publications on national and European political resolu-

tions and initiatives concerning KTT and gender statistics. With the help of CITAVI, 

each publication was assigned either to the meta-level or the level of operation category. 

On the meta-level, we distinguished between the (1a) national and (1b) structural catego-

ries. Within (1a), each publication was assigned to one of the following subcategories: 

cross-national studies, national data, national agenda, legislation, and public discourse. 

Within (1b), such subcategories comprised government, non-governmental organiza-

tions, funding stakeholders, cooperating organizations, and other. The (2) level of oper-

ation category contained the following subcategories: scientific organizations, transfer or-

ganizations, exploring options, development of ideas, research subjects, and academic 

entrepreneurship. This last subcategory contained its own subcategories, which were 

spin-offs, patents, and licenses, cooperation between science and industry, and other. 

Based on our literature analysis, we developed guidelines for key informant interviews 

(Kumar, Stern, & Anderson, 1993). The analytical frame (Table 10) was the base for the 

analysis of the key informant interviews. 
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Table 10. The gender dimension—definitions and measures on each level 

LEVEL  THE GENDER DIMENSION – DEFINITIONS AND MEASURES OF 

The meta-level—na-
tional and structural 
contexts 

National context refers to a combination of factors that influence KTT trajec-
tories and outcomes throughout the entire country.  
In this context, quantitative integration can be measured, for example, by 
countrywide proportions of women who study or work in particular fields such 
as STEM fields.   
The qualitative component addresses potential gender in national laws and reg-
ulations, the socio-political discourse, and countrywide practices and career 
choice patterns. 

Structural context refers to a combination of factors, which are largely influ-
enced by stakeholders (Freeman, 1984) such as national and European re-
search funds, the scientific community, large-scale investors, incubators, and, 
in a broad sense, the public. Because such stakeholder provide much of the 
funding (Egeln et al., 2002; Metzger et al., 2008), they can substantially influ-
ence KTT trajectories and outcomes. 
In this context, quantitative integration can be measured, for example, by the 
proportions of women among decision-makers within the government, the 
scientific community, and funding agencies. 
The qualitative component addresses the ways in which individual decision-
makers, KTT practices, and funding policies are sensitized to gender. 

The level of opera-
tion—organizational 
and individual con-
texts 

Organizational context refers to the specific settings in which KTT occurs, 
such as (1) scientific organizations, (2) transfer organizations, TOs, and (3) aca-
demic spin-offs. Individual organizational practices (Schein, 1990; Martins and 
Terblanche 2003) can substantially foster the development of highly marketa-
ble transfer products (Faix et al., 2012) and the cooperation between the scien-
tific community and industry.   
In this context, quantitative integration can be measured, for example, by the 
proportions of women working in TOs or in transfer divisions of scientific or-
ganizations and/or involved in the decision-making process, particularly with 
regard to new research trajectories, research, and commercialization activi-
ties.  
The qualitative component addresses the ways in which women’s careers de-
velop, positions women occupy, and tasks they perform. 

 

 

9.3.3 Key informant interviews 

We selected interviewees in such a way that they formed a representative sample, which 

helped us collect sufficient data for testing our framework. These interviewees were for-

mer and current employees of either one of the four major German research institutes or 
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of one of the nine leading German universities of technology jointly known as the TU9 

alliance.  

We invited 32 of these employees to participate in the interviews, and 22, or 68.75 per 

cent, chose to do so. Among them, eight were senior KTT managers, eight were KTT 

specialists, and six were owners of KTT-related businesses. The interviewed managers 

occupied senior positions such as a director of a transfer-oriented institute, a senior gov-

ernment worker, or a head of a business support center. These managers had extensive 

experience in KTT, and, due to their seniority, their views and agendas carried substan-

tial weight within their organizations (Sharp, Franzway, Mills, & Gill, 2012). Participating 

specialists had extensive experience in academic entrepreneurship, such as having evalu-

ated business ideas, participated in the grant process, and supported start-ups (Kumar et 

al., 1993). The six business owners were regarded specialists in the development and 

utilization of transfer products (Rogers, Takegami, & Yin, 2001). To avoid potential gen-

der biases (Acker, 1990) we included both men and women in approximately equal pro-

portions. Interviewees were on average 46 years of age. The youngest was 35 years and 

a business owner, and the oldest was 61 and a KTT manager. Each interview lasted 

approximately 90 minutes. Interviewees were encouraged to speak freely and in much 

detail, and the above-mentioned guidelines provided a framework for such speaking 

(Lamnek, 2008). The questions focused on the gender dimension and on KTT in Ger-

many. A number of questions addressed the specifics of interviewees’ teams and organi-

zations including objectives, strategies, and practices. The final questions addressed the 

gender dimension in other countries and comparisons with the situation in Germany. 

The interview records were transcribed and qualitatively analyzed with the help of 

MaxQDA software, which supports data processing and is similar to Atlas.ti. By utilizing 
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the original method of Eisenhardt and Graebner (2007) for deriving theories from case 

studies and building upon our literature review, we extracted and organized relevant 

information from the collected data and simultaneously inductively expanded and re-

structured the above-described categories. We continued doing so until each single rele-

vant interview statement was categorized and assigned an explanatory code. For the 

meta-level category, these additional codes were national mind-set and gender stereo-

types. For the level of operation category, they were organizational culture, networks 

and collaborations, career paths, emotional attachment, behavioral patterns, available re-

sources, and gender biases. In this manner, we could gather different perspectives on the 

same phenomena and thereby uncover new aspects of the gender dimension in KTT and 

compare our findings with those of other studies. Theoretical saturation occurred. 

9.4 Findings 

We were the first to synthesize a variety of sources into a unified framework and to 

rigorously analyze the gender dimension in German KTT. Our findings indicate that the 

gender dimension is barely integrated, both quantitatively and qualitatively, and are de-

scribed in the following chapters. Available statistics suggest that proportions of women 

in KTT in Germany are low, particularly in comparison to other European countries, 

decrease with each next stage of the KTT process, and are particularly low in key posi-

tions (Busolt & Kugele, 2009; European Commission, 2008; Eurostat, 2014a, Eurostat, 

2014b, Eurostat, 2014c; Metzger et al., 2008). Interviews indicate that also qualitatively, 

the gender dimension is barely integrated. Most interviewees neither attend to the gender 

dimension in their daily professionally activities nor contemplate its potential benefits. In 
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the following sections, we refer to some of the reviewed publications and provide inter-

view quotations in order to illustrate our findings. In accordance with the main principle 

of qualitative research, these quotations are intended to support the argumentation rather 

than provide a representative sample of opinions (Haas & Scheibelhofer, 1998; Parker, 

1992) and were selected by their typicality alone. For reasons of confidentiality, only the 

sexes and positions of quoted interviewees are revealed. These positions are roughly 

categorized as KTT manager, KTT specialist, or entrepreneur.  

9.4.1 The meta level—national and structural contexts 

Because domestic stakeholders such as the government, industry, and financial institu-

tions provide much of the funding, they substantially influence KTT trajectories and 

outcomes including cooperation between science and industry (Egeln et al., 2002; Federal 

Ministry of Education and Research, 2010; Metzger et al., 2008). On this meta level, we 

investigated the integration of the gender dimension in both national and structural con-

texts. 

9.4.1.1 The gender dimension in national context 

 National standard-setting institutions such as the German Research Foundation (2008) 

recognize the gender dimension, or gender, also sometimes referred to as “gender as-

pects”, as an important component of quality research. The German Council of Science 

and Humanities, considers women’s potential as “indispensable for securing and improv-

ing the performance and capacity for innovation in research and science” (The German 

Council of Science and Humanities, 2012, p. 5). At present, however, gender is included 

neither in national KTT guidelines nor in academic entrepreneurship support (Federal 

Ministry of Education and Research, 2010). According to many interviewees, national 
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political resolutions such as quotas and official claims of policy makers have very little 

impact on KTT practices, including academic entrepreneurship. Continuously rein-

forced by media, political organizations, and role models (Blickenstaff, 2005), gender ste-

reotypes have a great effect on career choice patterns (European Commission, 2009). 

Noticeably more men than women initially consider studying a STEM subject and even-

tually choose to pursue a career in a STEM field (BMBF, 2009) or in KTT. Over the 

past 15 years, German government made a number of attempts to foster women’s par-

ticipation in research and science, particularly in STEM fields. “One would expect an increase 

in women’s participation in KTT. But I don’t think it’s happening, at least not for high-achieving 

[KTT] researchers”, as one female KTT manager expressed it. Many current family poli-

cies and a lack of childcare facilities still impede women’s participation in the workforce 

(Bach, Geyer, Haan, & Wrohlich, 2011) and particularly in KTT. German culture pres-

sures women to conform to traditional gender roles such as that of a caring stay-home 

mom (European Institute for Gender Equality [EIGE], 2013; Keller & Haustein, 2013). 

KTT statistics consistently reflect these socio-political tendencies. Women of childbear-

ing age and men of the same age in KTT often make very different career choices (Haller 

et al., 2007). The following quotation demonstrates how motherhood can mean career 

limitations, both in general and in KTT:  

That’s what we are facing right now, too! The position of Business Field Manager, could we leave it 

open for a year? Right! We had to fill it. Our prior manager has just had her first kid. She will only be 

able to work halftime anyway when she comes back, That is, if she comes back. She will probably want 

to have another kid right away. […] And it was clear to her, too. She wouldn’t want to handle the 

same workload anymore. Yeah […] what were we to do? (KTT manager, female) 
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This quotation also illustrates how decision makers in KTT can reinforce the disembod-

ied worker model (Acker, 1990; Benschop & Doorewaard, 1998), which relies on perma-

nent availability of employees. This statement was typical for a high-achieving female 

KTT manager. Even though she was able to reconcile her own career and family respon-

sibilities, she still expected her female co-workers to exhibit a typical “female” behavior 

by staying on a “mommy track” and resigning to administrative tasks (Benschop 

& Doorewaard, 1998). Many interviewees agreed that “[…] KTT careers [are] still only pos-

sible for those who do not have ‘real’ family responsibilities” (KTT manager, female). Outside of 

Europe, many interviewees encountered very different professional choice patterns, as 

the following quotation illustrates:  

During KTT conferences in the Middle East and in Asia, we get to meet all these women. Many more 

of them are managers and much fewer are assistants. And they act differently […], so confident (KTT 

manager, male). 

According to most interviewees, however, younger researchers are less likely to adhere 

to typical gender behaviors. 

9.4.1.2 The gender dimension in structural context 

According to the few available statistics, very few among decision makers in German 

research and science are women. In Europe in 2010, for example, proportions of women 

in major research funding agencies and committees constituted approximately 36 per 

cent on average. In German scientific community in 2010, women among stakeholders 

comprised roughly 21 per cent (European Commission, 2013c). According to inter-

viewed stakeholders, proportions of women are even lower in committees that allocate 
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funding for KTT-related projects. According to two male interviewees, women were of-

ten included into such committees merely for “the sake of fairness”. With regard to aca-

demic entrepreneurship, there are very few to no women, or representatives of ethnical 

minorities, among KTT stakeholders such as investors, both in Germany (approximately 

5 per cent according to Brettel, 2003; Stedler & Peters, 2003) and in Europe (European 

Commission, 2002). Interview findings matched all of the few available official statistics. 

Interviewees have only ever encountered very few individual women among investors 

or in R&D divisions. At the same time, they observed that such women were “at least as 

good as the other boys” (transfer manager, male). 

In roughly the past decade, the Federal Ministry of Education and Research, the German 

Research Foundation, and many other organizations invested considerable funds in a 

wide range of initiatives in order to promote gender equality in the scientific community 

(see Best et al., 2013 for an overview). Nonetheless, little to no change can be observed 

with regard to relative participation of women in academic entrepreneurship, as illus-

trated by the following quotation: 

We did everything we could. We changed our advertising. We included mixed-gender teams. We par-

ticularly addressed [aspiring] female entrepreneurs […]. We promoted our programs in non-technical 

fields. We worked with role models. All this effort led to nothing, we could not increase participation of 

women in academic entrepreneurship [at our university] (KTT manager, female).  

Although the quoted manager is not aware of any comparative increase in women’s par-

ticipation—the overall figures of academic entrepreneurship almost doubled within a few 

years. Interviewees stated that the relative share of women among them was stable so 

that undertaken efforts have apparently contributed to an increased overall attractiveness 
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of academic entrepreneurship. This indirect effect has not been reflected by most key 

informants. 

Due to their stakeholder positions, some interviewees were directly involved in agenda-

setting and were able to provide some insight. According to them, very few among deci-

sion makers are aware of the benefits that can be achieved by qualitative integration of 

gender as well. As one male KTT manager expressed it, “Why would they need to pay special 

attention to women? One has to be really careful with things like that.” 

9.4.2 The level of operation—gender in organizational context 

On the level of operation, KTT activities rely upon the complex dynamics of interaction 

between its diverse participants (Barjak, 2011; Bessant & Rush, 1995; Bozeman, 2000; 

Kline & Rosenberg, 1986) and are largely affected by organizational practices. Even 

though male and female researchers show similar potential for innovation early in their 

professional lives, substantially fewer women than men engage in academic entrepre-

neurship (Schone et al., 2010). In order to find differences and similarities in KTT prac-

tices on the level of operation, we took a closer look at scientific organizations, TTOs; 

and academic spin-offs. 

9.4.2.1 Scientific organizations and TTOs—the development of transferable ideas 

In 2010, the proportions of women working in research constituted 30 and 32 per cent 

in Germany and Europe, respectively, and the proportions of women working in R&D 

constituted 37 and 39 per cent in Germany and Europe, respectively (Eurostat, 2014a, 

Eurostat, 2014b). These percentages can provide approximations for proportions of 

women in the production of transferable findings. 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  206 
 

In Germany, the field of KTT is relatively new and appears to be open to flexible work-

ing schedules and non-trivial career paths (Achatz et al., 2009). Nevertheless, a pro-

nounced vertical segregation can be observed. In 2012, between 83 and 89 per cent of all 

leadership positions in research and “nexus” organizations in Germany were occupied 

by men (Joint Science Conference [GWK], 2013). In view of these proportions, our qual-

itative findings are perhaps unsurprising. The following quotation indicates what kind of 

challenges “token women” (Zimmer, 1988) often have to face in predominantly male 

KTT environments: 

It is hard for a woman to find her niche, I believe. […]. [T]here are these 200 researchers around you, 

almost all of them men. [In this environment] it is hard for a woman to assert herself (KTT manager, 

female). 

Career choice. Even though flexible career options in KTT are available, organizational 

cultures continue to favor “typically male”, “linear” career paths. Women among inter-

viewees considered working in KTT as their second choice after an academic career, 

which matched the findings of Etzkowitz et al., 2008 in the USA. Many interviewees 

observed that organizations involved in KTT often employed women part-time and often 

in marketing or financing, as opposed to purely scientific work (similar observation by 

Achatz et al., 2009). Seemingly positive flexible schedules in practice often meant career 

pitfalls because they came with smaller pay checks, less autonomy, and authority, and 

limited opportunities for entrepreneurial activity. Many interviewees agreed with the 

conclusions of (Achatz et al., 2010) that women are often perceived as “social”, “sensi-

tive”, and “communicative”, while men are often expected to have a strong “entrepre-

neurial interest”. Women, simultaneously, do tend to conform to prevailing social and 
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professional expectations (e.g. Achatz et al., 2009), as illustrated by the following quota-

tion: 

Our head of marketing is a woman, of course. […] to me, one of...one of the secrets to success is this 

healthy, balanced mix of “male” and “female” mindsets, approaches, and communication styles […] 

(KTT manager, male). 

While men among interviewees perceived conventional career paths as “normal” rather 

than “typically male”, women often expressed their frustration with the fact that the sys-

tem continued to favor such paths and viewed this phenomenon as the major reason for 

the existing vertical segregation. Furthermore, those women who occupied senior posi-

tions in KTT or were engaged in academic entrepreneurship, admitted having rarely 

complied with conventional gender roles and other social expectations. 

Cultures and networks. Most women among interviewees found that predominantly 

male working environments “make it difficult for women to fit in” (KTT entrepreneur, 

female). According to studies conducted both in Germany (Achatz et al., 2010; Achatz & 

Hinz, 2001; Jaksztat, Schindler, & Briedis, 2010)  and across Europe (Blickenstaff, 2005; 

European Commission, 2008), such environments contribute to high career drop-out 

rates of women in KTT and STEM fields. Most interviewees pointed out that by being 

predominantly male, primary decision makers in German KTT build a homogenous and 

rather exclusive group. Within this “old boys’ club” (Connell, 2005), important business 

decisions including HR decisions are often made through informal arrangements. As one 

female KTT manager expressed it, “It is still very hard for women [to network] sometimes, and 

to assert themselves, among all these ‘fellow networkers’”. 
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Overall, the interviewees’ responses indicate that organizations involved in or related to 

KTT reinforce typically “male” work and communication styles, particularly with regard 

to senior management positions (Acker, 1990; Faulkner, 2006; Matthies, 2001). At the 

same time, younger employees appear to be less driven by the values of the competitive 

high-performance culture (Wimbauer, 1999), to which the vast majority of scientific or-

ganizations continue to adhere. According to studies conducted on performance drivers 

of female researchers both inside (Bührer, Hufnagl, & Schraudner, 2009; Schone et al., 

2010) and outside of Germany (Corley & Gaughan, 2005), women more often consider 

certain aspects of team culture as crucial for both their personal and professional well-

being. Women can be particularly motivated by environments in which they feel that 

they belong, receive recognition, can constructively interact with their superiors and co-

workers, and can identify with their projects. Among interviewees, KTT managers—male 

and female—dissociated themselves from these positions. Not only many younger women 

but, interestingly, younger men shared these attitudes. 

Potential benefits. All of the very few existing related studies indicate that the gender 

dimension is barely integrated into research projects (Bührer et al., 2009; Ranga & Etz-

kowitz, 2010; Schiebinger, 2000). Women have considerably less opportunity to contrib-

ute to decision making, particularly co-determine new research trajectories (Bührer & 

Schraudner, 2006; Pollitzer, 2013), and such decision making is barely sensitized to gen-

der. Most interviewed decision makers neither recognized potential commercial benefits 

of attending to the gender dimension nor considered such attending as their direct re-

sponsibility, as illustrated by the following quotation: 

I do, in fact, think more about markets as such, and products, like, for example, cars or all that biomass 

stuff, and way less about how some people are eventually going to consume all that. And I am still not 
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sure, should it be my responsibility? Shouldn’t the manufacturer take care of that? It is, really […] let 

me phrase it as a question: should it be part of KTT, or part of industrial marketing, or part of manu-

facturing? (KTT manager, male). 

At the same time, these decision makers were open to the idea of approaching daily 

situations in a more gender-aware manner. As one male KTT manager expressed it, 

“Gives one a change of perspective!”. A very small number of interviewees were not 

aware of any gender biases, as the source of the following quotation: 

I am very passionate about KTT, I really found myself there. And it’s almost charity work, what I do. 

But this gender thing […] I have never really concerned myself with that […] possibly because, to name 

one reason, I already live in a gender-balanced world (KTT manager, male). 

Many interviewees believed that a dearth of HR managers often prevented organizations 

from exploring new approaches, particularly with regard to the gender dimension. Fur-

thermore, they did not believe that organizations recognized the benefits that can be 

achieved by increasing women’s contribution. Many interviewees observed that KTT 

managers were often skeptical about women’s ideas and reluctant to support these or to 

change existing practices, as illustrated by the following quotation: 

[…] but we also can’t really begin investing into, let’s put it this way, less promising business ideas, in 

order to just have more women in our portfolio. We have to be careful here (KTT manager, male). 

9.4.2.2 The utilisation of KTT products—academic entrepreneurship  

In Germany, cooperation between scientific and industrial organizations constitutes the 

most common form of academic entrepreneurship, respectively, KTT products (Faix, 
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Gerhards, Köller, & Volkmann, 2012). Other forms include patenting, licensing, aca-

demic spin-offs, publications, and human interaction such as consulting activities and 

conference talks (Rogers et al., 2001). 

As compared to many other European countries, women in Germany submit fewer sci-

entific articles and patent applications (Haller et al., 2007; Naldi et al., 2005) and a very 

small number of them can be found in highly technological start-ups. While 90 per cent 

of such start-ups in 2009 were founded by all-male teams, only 8 and 2 per cent were 

founded by mixed-gender and all-female teams respectively (Metzger et al., 2008; con-

firmed by Sternberg et al., 2013). Interviewees’ observations matched these findings. In 

the following two sections, we further identify potential causes.  

Resources and stereotypes. Throughout of the European Union, female researchers, as 

compared to male researchers, appear to have: first, less time for research, ideation, and 

quality discussions; second, worse access to resources such as money, lab time, training, 

and manpower (Busolt & Kugele, 2009); and third, less opportunity to network within 

the scientific community (Ding & Choi, 2011; Schubert & Engelage, 2011). Family obli-

gations are the major reason why women engage in academic entrepreneurship less often 

than men according to a study by Busolt and Kugele (2009). Most men among interview-

ees were not aware of any specific barriers that women need to face on their way to 

academic entrepreneurship. At the same time, many interviewees observed that women 

with children often preferred to have longer- or unlimited-term employment contracts. 

No interviewees mentioned a man expressing such preferences, which can be viewed as 

a gender-based attribution (Butler, 1997). Statistics show—for Germany and Europe—that 

male scientists do have longer- and unlimited-term contracts more frequently than female 

scientists (GWK, 2013). 
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On the other hand, many interviewees believed that men, as compared to women, more 

readily assumed “patent leadership”, or, in other words, initiated patenting and licensing 

processes and assembled the necessary teams. Most men among interviewees did not see 

the connection between these narratives and the facts that: first, women are typically 

associated with motherhood and typically have to carry a greater load of family respon-

sibilities; and second, that established cultures typically favor male-gendered approaches. 

The following quotation provides examples of such an unconscious gender bias and of a 

common attribution on “routine accomplishment” (West & Zimmermann, 1987): 

Women often have so many concerns. Men can just focus on something completely and forget about 

everything else. That’s our way of looking at things. Women’s [way] appears to be more complicated. 

They see it all, risks, potential challenges, and such, and they have to consider them all, and all of them 

seem to matter equally (KTT specialist, male). 

This quotation also illustrates how the KTT system favors typically male approaches. 

Many interviewees observed that it was more difficult for women to convince selection 

panels of their ideas because they were more aware of potential risks. And many inter-

viewees spoke of other typically female traits that can be a disadvantage: 

Women are naturally disadvantaged when they present their business ideas because they have higher-

pitched voices. Men’s voices sound “full”, perhaps humming. When women are nervous, they sometimes 

have these shrill voices. Surely, that cannot be for their advantage (KTT specialist, male). 

In this environment, [reserved behavior] is a disadvantage because no one can see you. 

Such behavior and what it can lead to is what distinguishes women from men (Entrepre-

neur, female). 
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Entrepreneurial cultures. In general, our findings matched those of many studies on the 

disadvantages that women experience in KTT and particularly academic entrepreneur-

ship (Redien-Collot, 2009). Many interviewees involved in academic entrepreneurship 

observed that women more often aspired to stable, long-term growth of their businesses, 

which matched the findings of Lauxen-Ulbrich and Leicht (2005) and Metzger, Heger, 

Höwer, and Licht (2010) on non-academic start-ups. The findings of Metzger (2015) sug-

gest that women tend to engage in entrepreneurship later in their lives and after they 

have reached higher levels of education. Common business support practices, however, 

continue to support younger entrepreneurs and to cultivate male-gendered norms and 

values (Benschop & Doorewaard, 1998), which can be seen from the following quotation: 

[Current and aspiring] female entrepreneurs often tell me about the difficulties they experience with our 

“traditionally-minded” consultants. And if we ask ourselves, why, and take a closer look, we’ll see that 

most male entrepreneurs have very strong ideas of how businesses should be […]. This is so typical. The 

one and only goal is to maximise the profit (KTT specialist, female). 

The fact that the system favors male-gendered approaches appears to have yet another 

interesting effect. In many technological start-ups known to them, many interviewees 

were able to observe two CEOs. The “official” CEO, a man, had one single responsibility 

of representing the business to the “outside world”, while the so-called “hidden CEO”, a 

woman, carried the rest of responsibilities that CEO positions usually entail. These ob-

servations indicate that in academic entrepreneurship, women still tend to avoid to or 

are hindered to take senior-authority positions even when they possess the necessary 

skills. All gender-biased attitudes and practices described above have been observed not 

only in academic entrepreneurship but, in mostly the same ways, in every other KTT 

stage. 
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9.4.3 Summary 

Our study was the first to explore both the qualitative and quantitative components of 

the gender dimension across all stages and levels of German KTT, including academic 

entrepreneurship, and resulted in the development of an analytical framework. With the 

help of this framework, we first, explored in what ways and in to what degree the gender 

dimension was integrated; and second, identified starting points for increasing such inte-

gration. Most findings on the qualitative component, including potential explanations for 

observed phenomena, stem from interviews. Our framework and major findings are 

shown in Figure 7. 

 
Notes: Quantitative component: low: 0-15 per cent, medium: 30-50 per cent, high: >50 per cent; qualitative 
component: low: no/very little awareness, medium: some awareness, high: full awareness of gender dimen-
sion (GD) 

Figure 7. Stages and participants of knowledge and technology transfer and the degree of integration 
of the gender dimension. 
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Our findings indicate that the gender dimension is barely integrated on both the meta 

level and the level of operation, which manifests itself both first, quantitatively, through 

the fact that proportions of women are low and often decrease with each successive step 

of the KTT process, and second, qualitatively, through the facts that the gender dimen-

sion is barely integrated into research projects and entrepreneurial activities and that 

women have substantially less opportunity to contribute to decision making and the de-

velopment and utilization of KTT products, such as spin-offs, patents, licenses, commer-

cial products, and occurrences of HR transfer. This difference in contribution to aca-

demic entrepreneurship can be largely attributed to the fact that the most common em-

ployment models require full-time commitment and high conformism with the male-gen-

dered culture. 

9.5 Conclusions and outlook 

By following an abductive approach and building upon existing models (Carlsson et al., 

2002; Klofsten & Jones-Evans, 2000; Lundvall, 2010; Moser, 2007), we conducted a com-

prehensive literature review and 22 key informant interviews. We were the first to syn-

thesize a variety of sources into one unified framework and to rigorously analyze the 

gender dimension in German KTT with a focus on academic entrepreneurship. Our 

analytical framework and major findings are shown in Table 10 and Figure 7.  

Our findings indicate that both the quantitative and the qualitative components of the 

gender dimension are barely integrated on both the meta level and the level of operation. 

Law and regulations, funding policies, and (cultural) gender stereotypes, the overrepre-

sentation of men among stakeholders and decision makers in KTT, and fairly inflexible 
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“men-oriented” organizational practices (Benschop & Doorewaard, 1998) limit the op-

portunity for women to contribute. They continue to reinforce fairly inflexible gender 

norms (Redien-Collot, 2009) and notions of masculinity (Connell, 2005). 

Interviewees were unanimous that in order to fully integrate the gender dimension in 

KTT, we will need to develop new approaches. By accommodating both men and 

women in the entire variety of their needs, preferences, and perspectives, both gender 

specific and otherwise, we can help them be successful and thus secure competitive ad-

vantage (Bührer & Schraudner, 2010; European Commission, 2011, European Commis-

sion, 2013a; Schiebinger, 2013). By elucidating key components and complex dynamics 

of the KTT process, our framework can help achieve these goals. 

For KTT stakeholders, findings of (Marom et al., 2016) are of particular interest. 

The authors found a significant positive correlation between the proportions of women 

among investors and in start-ups that they invest in. Furthermore, women have been 

found to pursue different business goals and to target different markets than men. In 

view of these findings, an increase in the number of female investors should lead to both 

a greater number and a greater variety of new business ideas. For KTT organizations, 

our findings indicate a rather controversial situation. Proportions of women among trans-

fer managers, for example, appear to be relatively large, and many interviewees were 

aware of potential benefits, which could be achieved by integrating the gender dimension, 

particularly qualitatively. At the same time, common organizational practices continue to 

prevent women from contributing, and many decision makers are reluctant to change 

their habitual attitudes. In order to be fully integrated, the gender dimension must be 

incorporated into every aspect of organizational culture (Schein, 1990). By re-envisioning 
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their practices, organizations can encourage more women to engage in academic entre-

preneurship and increase the commercial impact of KTT (Rosa & Dawson, 2006; Rossi, 

2010). An especially effective way to attract more women could be expanding perfor-

mance measures to include more than publication productivity and introducing broader, 

quantity and quality based, more gender-sensitized reward systems (Kolb & Wagner, 

2015; Renault, 2006). Another way for organizations to motivate more scientists to con-

sider commercialization activities in general is deliberately promoting academic entrepre-

neurship to their employees (Gottschalk & Niefert, 2011; Kolb & Wagner, 2015). 

Our framework and findings can help decision makers in academic entrepreneurship, 

both in- and outside of Germany, develop new management strategies, set new political 

agendas and, ultimately, foster knowledge production and distribution (Tippmann & 

Mangematin, Vincent, and Scott, Pamela S., 2013). Research on national and regional 

specifics in entrepreneurial behavior (Kalantaridis & Bika, 2011) and cultures allows for 

valuable insight into how the KTT process can be adjusted on a larger scale. By more 

closely looking at those entrepreneurial teams in which proportions of women are unu-

sually high, we can elucidate further starting points. Cross-national studies on such 

teams, both in- and outside of the European Union, can help identify the most effective 

approaches, particularly with regard to the level of operation. 

Due to our research design, our findings address the situation in Germany. By looking 

at available statistics, however, we expect to observe similar situations in many other 

industrial countries (Corley & Gaughan, 2005; Ding & Choi, 2011; Klofsten & Jones-Ev-

ans, 2000; Marlow & Patton, 2005; Rosa & Dawson, 2006; Thursby & Thursby, 2005). 

By integrating the gender dimension, particularly its qualitative component, into national 

funding policies and KTT practices; we can substantially increase women’s contribution 
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and thereby foster KTT. Therefore, we join the European Commission (2011) in its 

appeal to “fix not only the numbers, or the knowledge, but, most importantly, fix the 

organizations”. 
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10  Paper III: Uncovering transfer—a cross-national 

comparative analysis28 

10.1 Introduction 

 

“Technology is like sugar, you cannot just ship it all over the world, you have to package it, and these 
packages are called companies.” (KTT manager, male) 

 

Strong knowledge and technology transfer (KTT) is necessary for driving economic 

growth and increasing the capacity for innovation. While science, industry, and policy 

continue to hybridize, state funding agencies are increasingly evaluating proposed pro-

jects with regard to their estimated capacity to benefit the public. These communities are 

therefore increasingly recognizing the value of public input and the need to respond to 

public needs within the innovation process (The German Council of Science and Hu-

manities, 2016). These developments necessitate that new ways and more effective meth-

ods for cross-sector interaction be developed (Etzkowitz et al., 1998; Etzkowitz 

                                                 
28 The findings were presented at the “Academic Entrepreneurship, and Knowledge and Tech-
nology Transfer” conference in Kassel in April in 2016. More advanced findings were presented 
at “Knowledge, Innovation and Technology Across Boarders: Setting Research Agendas 
(KITAB)” conference in Tallinn in June 2016 and at “University-Industry Interaction Confer-
ence” in Dublin in June 2017.  
The paper is the post print version and can be cited as: Sinell, Anna; Iffländer, Vivien; Muschner, 
Antonia (2017). Uncovering transfer - a cross-national comparative analysis. In: European Journal 
of Innovation Management 27 (80). DOI: 10.1108/EJIM-01-2017-0006. Available at: 
https://doi.org/10.1108/EJIM-01-2017-0006 

https://doi.org/10.1108/EJIM-01-2017-0006
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& Leydesdorff, 2000; Ranga & Etzkowitz, 2013b). In this regard, knowledge and technol-

ogy transfer (KTT) is becoming increasingly important for all four major stakeholders 

of the innovation system—science, industry, policy, and society (Carayannis & Campbell, 

2009). 

However, much effort on the part of various stakeholders across Europe has thus far 

achieved rather little result, which particularly applies to Germany. While it enjoys in-

ternational recognition for its economic advancement and capacity for innovation, its 

publicly funded academic institutions are often reluctant to embrace their “third mis-

sion”—in addition to conducting research and providing education, to transfer findings 

and inventions (The German Council of Science and Humanities, 2016, p. 6). Conse-

quently, academic institutions rarely set specific goals with regard to transfer, let alone 

develop systematic plans for their achievement (The German Council of Science and 

Humanities, 2016, p. 8): within the academic community, the number of publications 

remains the most common measure of academic performance (The German Council of 

Science and Humanities, 2016) and therefore practically the only method of transfer.   

In Europe in general, according to the European Commission, “technology transfer to-

day shows similarities with an emerging industry: many valuable product ideas, a highly 

fragmented landscape, a lack of critical mass, and wide disparities in terms of perfor-

mances and developing practices” (European Commission, 2016a). The European Com-

mission, however, expects “profound changes in the KTT landscape within the next 

decade” (European Commission, 2016a) because of the increasing numbers of national 

and transnational incentive initiatives. 

Major policy actors seek to support academia in their efforts and thus promote the multi-

directional transfer process. In its HORIZON 2020 funding program, the European 
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Commission has stated that a major funding criterion will be the proposed projects’ ca-

pacity for societal impact (European Commission, 2016b). The purpose is to more closely 

align research activities with the needs of the public, industry, and the government, 

thereby producing more socially relevant research findings. In addition, its Union Flag-

ship initiative (European Commission, 2010) is intended to support the formation and 

operation of knowledge transfer offices in publicly funded research institutions, particu-

larly through transnational collaboration. The European Commission has also founded 

the European Institute of Innovation and Technology (EIT), intended to help such insti-

tutions more actively engage in transfer activities, and specifically to produce academic 

spin-offs (European Commission, 2014b). 

Regarding transfer as necessary for increasing the national capacity for innovation, in-

dustry actors likewise increasingly recognize the value of collaborating with academia. 

As the national innovation systems continue to evolve, so do the ranges of responsibilities 

of corporate R&D departments, thus increasing their need for acquiring cross-sector 

knowledge (Dolata, 2015; Schasse, Belitz, Kladroba, & Stenke, 2014). At the same time, 

a dramatic decrease in research project funded by industry, measurable in Germany over 

the past several years, clearly indicates the necessity of improving transfer (Schasse et al., 

2014). 

Finally, actors in academia itself recognize that they need to more actively play their 

multi-faceted role in transferring academic knowledge and theoretical insights to industry 

and the public (Bishop et al., 2011; Grimaldi et al., 2011; Lester, 2005; Wright et al., 

2008). In this context, technology transfer offices (TTO) are becoming indispensable in 

their capacity as intermediary agencies between science, industry, and policy. These of-

fices were first institutionalized at research institutions pursuant of the Bayh-Dole Act, 
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adopted in the USA in 1980, which was intended to help commercialize these research 

institutions’ intellectual property (IP) (Grimaldi et al., 2011). Siegel and Wright (2015b, 

p. 2) define transfer offices as “intermediaries between suppliers of innovations (univer-

sity scientists) and those who can potentially (help to) commercialize these innovations 

(i.e., firms, entrepreneurs, and venture capitalists).” Building on this definition, we regard 

these offices as the key intermediary agencies between the four major elements of the 

innovations system: academia, industry, policy, and society, and also as major managers 

of transfer. In this capacity, they serve as the subject of this study.  

As the actors in transfer processes become extremely diverse, so do the forms that trans-

fer takes. While some of these forms, such as patents, licenses, and academic spin-offs 

are quantifiable, others, such as contract research, consulting, and academic collaboration 

across institutional and national borders and have impacts that can be difficult to assess 

(Etzkowitz & Leydesdorff, 2000; Grimaldi et al., 2011; Perkmann & Walsh, 2008; The 

German Council of Science and Humanities, 2016). Because of this complexity, individ-

ual transfer offices might have very different, and often diverse, responsibilities. Because 

spin-off formation can be particularly complex and thus require non-trivial approaches, 

this study takes a closer look at how transfer offices implement academic entrepreneur-

ship.   

Even though the value of transfer offices for their national innovation systems is being 

increasingly recognized, no comparative cross-national studies on their practices have 

been conducted until now (Clarysse et al., 2007; Fini et al., 2017). While ways of sup-

porting transfer offices have enjoyed a vast amount of scholarship (see for reviews Perk-

mann et al., 2013; Siegel & Wright, 2015b), researchers from different disciplines have 

observed the necessity of more closely examining the interplay between goals, actors, 
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and modes of operation (Siegel & Wright, 2015a). Rasmussen and Wright (2015) state 

that “some universities are successfully involved in creating and developing new high-

growth technology businesses while others struggle to do so” (Rasmussen & Wright, 

2015, p. 782) and argue that “if spin-off creation [as one form of KTT] is to be a successful 

endeavor at more than a few universities, more knowledge is needed on how this activity 

could become integrated and mutually beneficial to the activities at all levels within the 

university” (Rasmussen & Wright, 2015, p. 795). Likewise, the European Commission 

stresses the necessity to develop “mechanisms to further strengthen knowledge transfer 

offices in public research institutions, in particular through transnational collaboration” 

(European Commission, 2010). 

In view of these developments, the purpose of this study was to examine the transfer 

offices of leading, (internationally) recognized research institutions in five different coun-

tries (Germany, Sweden, Switzerland, Italy, and Israel). The goal was not to uncover the 

universal secret for other organizations to learn—as we later found, the degree of variation 

within the sample would have made such a task extremely challenging (Grimaldi et al., 

2011; Lautenschläger et al., 2014; Rasmussen & Wright, 2015). Instead, we addressed 

the following research questions: Which individual characteristics of the offices under study, such 

as their goals and practices, account for their high levels of transfer activity? Are there consistent rela-

tionships between these characteristics and, if so, are these relationships part of the explanation? The 

data analysis resulted in the development of a TTO typology, which can support inter-

organizational and international transfer collaboration. 

This paper first presents the theoretical framework and empirical findings that supported 

our re-search (section 10.2), followed by our methodology (section 10.3) and empirical 
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findings (section 10.4), and concludes with a discussion of the results (section 10.5) and 

implications for future research (section 10.6). 

10.2 Theoretical background  

KTT and methods for its promotion have enjoyed an increase in scholarly interest and 

study within a variety of disciplines over the past 30 years , often with a focus on tech-

nology transfer offices (TTOs) as a subject of research. Reviews of existing literature 

(Perkmann et al., 2013; Rothaermel et al., 2007; Siegel & Wright, 2015b) have suggested 

that merely establishing technology transfer offices does not appear to automatically im-

prove KTT in the long term, a position borne out by several recent studies (Baldini et 

al., 2015). 

Following Meißner and Sultanian (2007), we regard knowledge and technology transfer 

as a "structured, typically multidirectional exchange of scientific findings and results, in-

cluding those that are intermediary, between diverse actors within the innovation system, 

which seeks to produce highly welcome innovations by responding to public needs" 

(Meißner & Sultanian, 2007, p. 6) and which can take many different forms as described 

above.  

Traditionally, number of publications has served as the major performance measure in 

the scientific community. Therefore, researchers have always been motivated to publish 

and scientific publications have constituted the most common method of transfer. Be-

cause our goal was to explore other, less developed methods, publications as such a 

method lie outside the scope of this paper. 
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Academic spin-offs, on the other hand, are currently considered to play the primary role 

in KTT because they have a broad range of long-term advantages. For example, they 

help transfer scientific innovations directly to the public, create jobs, and promote na-

tional competitiveness and business growth (Auer & Walter, 2009; Bijedić et al., 2014; 

Lautenschläger et al., 2014). Because of their tremendous capacity for innovation, they 

can produce profound economic impacts that will span multiple markets (Dickel, 2009). 

According to Lundvall (2010), innovations always originate within a national innovation 

system, the boundaries of which are coextensive with national borders. This system con-

sists of different elements, such as policy, industry, and science. A dynamic interaction 

of these elements leads to the constant production and exchange of new knowledge 

(Lundvall, 2010). This framework thus supplements a previous model of the innovation 

system, one that viewed it as a “static,” unidirectional transfer from science to industry 

(Leontief, 1941), by recognizing the contributions of multiple actors, such as scientific, 

industrial and political organizations, and their influence on the R&D process within the 

entire nation.  

In a time of global markets, innovation processes can be highly complex and difficult to 

man-age, particularly with regard to the exchange of tacit knowledge. When actors come 

from the same national environment and thus have similar social and cultural values, it 

is more likely that KTT and the innovation process will be successful (Lundvall, 2010). 

The successful integration of policies and programs from another innovation system, 

however, requires a deep understanding of how the foreign system works. 

The model of the innovation system can be expanded to that of an ecosystem in which 

multiple organizations collaborate beyond the industry borders (Autio & Thomas, 2014). 

Such ecosystems include not only production participants, as do clusters and innovation 
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networks, but also use-side participants (Autio & Thomas, 2014). Thinking in terms of 

ecosystems draws the attention to the connections between their multiple actors and ul-

timately enables new forms of shared reflection through co-creation und co-evolution 

(Adner & Kapoor, 2010). TTOs constitute a relevant part of such ecosystems and are 

influenced by other institutional actors, logics, and governance structures. In their capac-

ity as intermediaries between science, industry, and society, TTOs can greatly enhance 

their collaboration and ultimately the innovation ecosystem. 

Building upon Lundvall (2010) and Best, Sinell, Heidingsfelder, and Schraudner (2016), 

we distinguish between two different levels of influence on KTT, the meta-level and the 

level of operation. The former can further be divided into national and structural 

sublevels and the latter into organizational and individual.  

The national sublevel refers to the influences on KTT trajectories and the interaction 

between different KTT actors throughout the entire country. These influences include 

national laws, policies, and regulations. In Germany, for example, administrative proce-

dures necessary for starting a business typically require a large investment of time and 

financial resources (Commission of Experts for Research and Innovation, 2014a). Other 

such influences are established cultural norms and values, such as attitudes toward en-

trepreneurship or gender stereotypes, which in turn affect individual career behavior. 

Dautzenberg et al. (2013) found that in Germany, an entrepreneur is typically expected 

to be male, which might be one major reason for a small proportion of women among 

entrepreneurs. 

The structural sublevel refers to the influences by different stakeholders, such as national 

and European research funds, the scientific community, large- and smaller scale investors 

including venture capitalists, incubators, and, in a broad sense, the public. Because such 
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stakeholders typically provide much of the funding, they can substantially influence KTT 

trajectories and outcomes. Kulicke and Leimbach (2012) found that in Germany, if a 

start-up receives financial support (in the form of government funding or venture capital) 

around the time it was created, its chances of success increase. Gender also constitutes a 

structural factor, for example, because higher proportions of women among investors 

have been found to lead to higher proportions of women in stat-ups (Brooks et al., 2014; 

Brush, Green, Balachandra, & Davis, 2014; Marom et al., 2016; Metzger, 2015). 

On the level of operation, the organizational sublevel refers to the influences on work 

processes within individual scientific organizations and their TTOs. These influences 

include organizational strategies (vision, mission statement), practices (HR policies, 

standard procedures), and culture (established values, basic assumptions) (Martins & Ter-

blanche, 2003; Schein, 1990).  

These influences can be more direct than and thus override the influences on the national 

sublevel. In relatively entrepreneurship-unfriendly countries, for example, services pro-

vided within individual research institutions can increase academic spin-off formation 

(Grimaldi et al., 2011). Such services that have been found to be particularly successful 

include the integration of entrepreneurship in the mission statement (Huyghe & Knocka-

ert, 2015a), start-up support, and the existence of transfer offices with experienced and 

interdisciplinary staff (Caldera & Debande, 2010b; Lautenschläger et al., 2014; van der 

Sijde et al., 2014). Rasmussen et al. (2014) found that support provided at the department 

level was more crucial for academic spin-off formation than support at the university 

level.  

Within the increasing amount of scholarship in the field of KTT, the organizational 

sublevel has received the most attention (see for reviews Grimaldi et al., 2011; Perkmann 
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et al., 2013; Siegel & Wright, 2015b) probably because research institutions increasingly 

regard KTT as their third mission. While TTOs have typically focused on achieving 

financial returns from patenting, licensing, and academic entrepreneurship, their focus is 

shifting towards building entrepreneurial ecosystems, promoted by state policies and in-

tended to benefit the public (Siegel & Wright, 2015a). These ecosystems primarily com-

prise incubators, the number of which continues to increase, entrepreneurship education, 

the involvement of surrogate entrepreneurs, and alumni support.  

These developments influence which services TTOs provide and to whom. While their 

clientele have typically been researchers, they increasingly include students, alumni, in-

dustry, and surrogate entrepreneurs. In keeping with these developments, Siegel and 

Wright (2015a) propose attending to the questions of why, what, who, and how in the 

analysis of transfer practices, which we build upon to identify the characteristics of trans-

fer offices both within and across the five countries: 

Why  

Thus far, little research has been done on the reasons of strategic KTT decisions, such 

as that to prioritize a specific method of transfer in a specific field. Another promising 

area for future study may be the measures of TTO performance. 

What 

TTO services are becoming increasingly diverse and currently include incubators and 

entrepreneurship education. One of the major questions currently facing TTOs is that 

of the new types of start-ups and of the needs of prospective founders. Students, for 

example, increasingly often choose social entrepreneurship. Start-ups in this area require 
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different forms of support than those that are more business-oriented, which needs to be 

taken into account in entrepreneurial training.  

Who  

While actors in academic entrepreneurship are becoming increasingly diverse, scientific 

organizations continue to search for new ways to encourage researchers to engage in 

entrepreneurship, for example, through tenure or remuneration. Other major questions 

concern TTOs: Whom do they need to address with their services? What backgrounds 

might be most suitable for TTO staff? How can competent, diverse candidates be found?  

How 

Typically, they are a university’s highest authorities who provide TTO funding and de-

termine their primary objectives. What is the most advantageous way for universities to 

govern their transfer activities and which factors (e.g., research strength, location) can 

foster a university’s entrepreneurship ecosystem?   

 

Finally, the individual sublevel refers to influences on individual career choices and is 

interwoven with the national, structural, and organizational sublevels. Bercovitz and 

Feldman (2008), for example, found in their study that the reasons why 1,780 faculty 

members engaged in transfer activities depended not only on these members’ individual 

characteristics, but also the characteristics of their work environments. Moog et al. (2015) 

have shown that researchers with more diverse skills and experience were more likely to 

initiate start-ups, which reflected the findings of other studies (Abel-Koch, 2015; Bijedić 

et al., 2014; D'Este, Mahdi, & Neely, 2010; Shane, 2000). Because engaging in transfer 

activities would require individual researchers to modify their role identities, scientific 
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organizations can help their employees to overcome this barrier by promoting hybrid 

role identities (Jain et al., 2009). 

Mixed-gender teams have been shown to boast higher analytical effectiveness (Bear & 

Woolley, 2011) and women’s participation in the innovation process has been shown to 

increase the range of business ideas, particularly those responding to specific individual 

or market needs (Lauxen-Ulbrich & Leicht, 2005). Women-owned businesses have been 

shown to develop steadily and to remain stable in times of crisis, which can help promote 

longer-term job security (Dautzenberg, 2010; Reichborn-Kjennerud & Svare, 2014). 

However, very little research has been done on the factors that can encourage women to 

participate in KTT. Assuming that an increase in this participation can help foster the 

national capacity for innovation and open new markets (Best et al., 2016; Bührer et al., 

2009; Bührer & Schraudner, 2010), our study also addresses the question of gender and 

diversity in KTT.  

10.3 Methodology 

The goal was to examine the transfer practices in a number of leading, internationally 

recognized research institutions, which was accomplished using analytical framework de-

scribed in the previous section.  Five countries were chosen for the study. Germany, 

Sweden, and Switzerland were selected be-cause their start-up cultures are similar. Start-

up culture is defined here as the “entirety of all economic, political, and social factors that 

influence the frequency and quality of start-ups” (Koch, 2000) and also as a national 

system of shared values in a country that recognizes and supports entrepreneurship (Ire-

land, Tihanyi, & Webb, 2008). Even though Israel differs from the other countries in this 
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regard, we included it because of its well-recognized achievements in academic entrepre-

neurship. Finally, we identified Northern Italy as a Europe-wide innovation hotspot, 

which, primarily with the help of EU funding and of the European Institute of Innovation 

and Technology, has recently developed a strong innovation ecosystem. Because these 

five countries had similar levels of economic, social, and technological development, the 

approaches of their transfer offices could be easily compared.  

The study concerned the overall research questions (see section 10.1), particularly the 

following and similar matters: Is there a commonly understood meaning of the expres-

sion “knowledge and technology transfer” within each of the five countries and, if so, 

how do these meanings compare to one another? What goals do TTOs in these organi-

zations pursue, what practices do they follow, and how do these goals and practices com-

pare to others within their own country and the other four countries in the sample? 

Assuming that a diversity of perspectives enhances the innovation process, what role do 

gender and disciplinary diversity play in these countries’ transfer practices? 

Across these five countries, we chose 25 research institutions, between four and eight in 

each country, that enjoy (international) recognition for their high levels of transfer and 

commercialization activities. In these organizations, we conducted 32 qualitative inter-

views with 35 senior KTT managers (mostly CEOs and CCOs) about the above ques-

tions. These interviews were distributed between countries as shown in Table 11. 

Table 11. The number of organizations and individuals interviewed in each country 

 GERMANY SWEDEN SWITZERLAND ITALY ISRAEL TOTAL 

Organizations  8 4 3 4 6 25 

Individuals 12 4 5 6 8 35 
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Each interview lasted approximately 90 minutes. Being “part of the field of study under 

examination” (Meuser & Nagel, 1991), interviewees acted in the capacity of transfer ex-

perts. Furthermore, due to their seniority and/or social standing, they had comprehensive 

knowledge about their organization’s goals, internal arrangements, and decision-making 

processes. Contrary to other types of qualitative interviews, which regard the interview-

ees and the full range of their observations and opinions as the subject of research, our 

method allows us to encourage interviewees to speak freely on a given subject and then 

to extract relevant information. The framework for this speaking was provided by inter-

view guidelines, which we developed by building upon a literature review.  

The analysis of the collected protocols was threefold. First, we gathered descriptive sta-

tistics on the transfer practices in each country by extracting and organizing these prac-

tices’ key characteristics (e.g., what was the commonly understood meaning of “KTT” 

within a particular office and whether the transfer process was consequently considered 

to be uni- or multidirectional). This phase was conducted by utilizing Mayring’s method 

of open-end, qualitative content analysis to rigorously “make conclusions about the in-

teraction specifics” (Mayring, 2010). In the second phase, we enhanced the statistics by 

building on the above-described framework of Siegel and Wright (2015a) and assigning 

the identified attributes to four different categories. 

Finally, we developed a TTO typology by compounding the identified attributes. In so-

cial research, such typologies help better organize acquired information and thus make 

complex phenomena more assessable (Bohnsack, 1989, 1991; Dietz, Matt, Schumann, & 

Seus, 1997; Gerhardt, 1986; Honer, 1993; Ludwig, 1996; Nagel, 1997). The procedure 

used was built on the concept of attribute space and included the typological operation 

of reduction (Barton, 1955; Lazarsfeld, 1937; Lazarsfeld & Barton, 1951). Applying this 
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empirically sound procedure (Kluge, 1999), we identified multiple TTO types, to a large 

degree reflecting the transfer offices in the sample.  

Increasing the level of abstraction, we condensed these multiple types into two compound 

“ideal” types, the purpose of which was to highlight those characteristics of the examined 

organizations that can help explain their high levels of transfer activities and to illustrate 

the relationships between these characteristics. The goal was to maximize both the 

within-type homogeneity and between-type heterogeneity of the assigned attributes (Bai-

ley, 1994; Friedrichs, 1983; Haupert, 1991; Kluge, 1999; Sodeur, 1974). These types 

were thus “fictional” mental constructs, not existing in the material world (Weber, 1995), 

and did not represent any of actual transfer offices known to us, which typically combine 

characteristics of both types.    

In the following section, we present our findings, including the descriptions of these two 

types (see Table 3 below), the characteristics of examined transfer offices, and a selection 

of quotations. This selection is not intended to provide a representative sample of opin-

ions, but to best illustrate the identified characteristics (Haas & Scheibelhofer, 1998). The 

quotations were therefore chosen in accordance with the main principle of generalization 

in qualitative social research. For reasons of confidentiality, only the positions and sexes 

of quoted interviewees are revealed.   
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10.4 Findings  

10.4.1 The meta-level  

This section describes major meta-level influences on the innovation process in the five 

countries and thus KTT actors’ decisions on the level of operation. These influences 

include laws and regulations, funding programs, and national alliances and are shown in 

Table 1.  

Laws and regulations  

In Germany, Switzerland (Schilling, 2014, p. 78), Italy (Organisation for Economic Co-

operation and Development [OECD], 2011, p. 81), and Israel (Rubin, Bukofzer, & 

Helms, 2003, p. 81) research institutions have the intellectual property rights to the in-

ventions of their employees. Sweden is the only country among the five that continues 

to recognize the professor’s privilege in which intellectual property rights always belong 

to the inventor (OECD, 2013). The transfer offices, which exist at most national univer-

sities, still support the commercialization of academic inventions. 

Funding programs  

In all five countries, start-ups can apply for grants through the KMU part of the European 

Union’s HORIZON 2020 (European Commission, 2016b). Germany, Israel, and Swe-

den also support academic spin-offs through a range of national funding programs. The 

EXIST program, provided by the German Federal Ministry for Economic Affairs and 

Energy (BMWi), helps research groups and individual students or researchers start a 

business or bring their inventions to the point at which their market potential can be 
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assessed. In Israel, the Office of the Chief Scientist in the Ministry of Economy and In-

dustry administers different services for current and aspiring academic entrepreneurs. Its 

Technological Incubators Program, established in 1991, holds a competition for the best 

new incubator idea and provides the winner with advice, including that on necessary 

administrative procedures, and access to external finance (Office of the Chief Scientist 

n.d.; Getz & Segal, 2008).  

In Sweden, the Vinnova innovation agency supports academic start-ups in a variety of 

ways, for example, by providing an incubator or helping research teams develop an idea 

for a potential international business (Vinnova n.d.). In addition, the state supports spin-

off formation through its own investment firms and foundations. In Switzerland, there is 

a dynamic support system, participants of which come from the state and regional gov-

ernments, industry, and science (Schilling, 2014). The Commission for Technology and 

Innovation (KTI) of the national Department for Economic affairs, Education, and Re-

search played the primary role in establishing this system (econcept AG & Austrian In-

stitute of Technology GmbH, 2015).   

Alliances  

TTO alliances exist in all five countries, but vary widely in terms of capacity and signif-

icance. The Network per la Valorizzazione della Ricerca Universitaria (NETVAL) alli-

ance in Italy, which has 60 member organizations, is the largest such alliance across the 

five countries. The influence of TechnologieAllianz in Germany, on the other hand, is 

relatively insignificant, particularly considering the number and variety of national re-

search organizations.  
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Table 12. The meta-level influences on KTT, by country 

 GERMANY SWEDEN SWITZERLAND ITALY ISRAEL 

Laws and 
regulations  

IPR belong to 
employer (pro-
fessors’ privilege 
abolished in 
2002), only stu-
dents can claim 
IPR 

IPR belong to in-
ventor(s) (em-
ployee(s) or gradu-
ate student(s)) 

IPR belong to 
employer, only 
students can 
claim IPR 

IPR belong to em-
ployer, research insti-
tutions are largely in-
dependent (Lissoni et 
al., 2012); administra-
tive procedures for 
start-ups simplified in 
2012 

IPR belong to 
employer 

Funding 
programs 

EXIST (start-up 
grants);  
High-Tech funds 
for founders; 
Go-Bio;  
Comparion 

Vinnova; ALMI; 
Tillväxtverket; 
Industrifonden; 
Norrlandsfonden; 
Inlandsinnovation; 
Fouriertransform  

A large variety 
of national, re-
gional, and pri-
vate funding 
programs  

Italian Venture Fund I; 
State guarantee funds  
 

Technological 
Incubators 
Program;  
Tnufa; Heznek 
Fonds; State 
guarantee 
funds 

Alliances Technology-Alli-
anz 

Swedish Network 
for Innovation and 
Technology Trans-
fer Support 
(SNITTS) 

Swiss Technol-
ogy Transfer 
Association 
(swiTT) 

Network for the utili-
zation of university 
research (Network 
per la Valorizzazione 
della Ricerca Universi-
taria, NETVAL) 

Israel Technol-
ogy Transfer 
Network 
(ITTN) 

 

10.4.2 The level of operation: the descriptive statistics on the transfer prac-

tices  

Following Siegel and Wright (2015a), we placed the findings for this level in four different 

categories: why (the strategies), what (the meaning), who (the actors), and how (the 

modes) (see chapter 10.2). The major findings for each category are shown in Table 13. 

The actors category includes all identified factors that can influence individual choices of 

different KTT participants.  

Why—the strategies  
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To identify the main strategies employed by the selected organizations and compare 

these strategies to one another, we examined what goals these organizations and their 

TTOs pursued, which positions these offices occupied within organizational structures, 

and how these offices were funded.  

Within Germany, examined organizations vary in their understanding of what “KTT” 

and “promoting KTT” mean and how the latter can be achieved. Most TTOs in Ger-

many are part of a publicly funded research institution and thus also publicly funded. 

Most of these publicly funded offices regard giving back to their country as their obvious 

responsibility and therefore seek to promote transfer: “And it is not like an investment into 

entrepreneurial activities, or a capital return tax, or something like that. Rather, it is really a question 

of [benefiting the society and] making our country [even more] successful in the future. It is a question of 

attitude [and] orientation, with which we go out there and look at problems.” (KTT manager, fe-

male)  

Other TTOs in Germany focus on entrepreneurial education and the third group regards 

management of intellectual property rights as their primary responsibility. While most 

of the staff is employed through and for the duration of particular projects, only a few 

had unlimited-term contracts.   

In Israel, the primary purpose of transfer is to produce economic impact: “[The primary 

goal is] creating an impact, an economic impact and so on. And this motivates us also and guides us 

when we do the licensing deal, but basically, we are a for-profit organization, so our main target is to 

make more money for the university." (KTT manager, female)  

While these offices are also typically associated with a research institution, they are inde-

pendent for-profit business entities. In this capacity, their major goal is to protect and 
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commercialize the intellectual property, while this property typically belongs to the or-

ganization.    

The primary goal of TTOs in Italy is to benefit regional ecosystems (of innovation) by 

supporting spin-offs, collaborating with industry, licensing, and so forth and thereby to 

demonstrate to the public that they conduct “responsible research in the role of the university". 

(KTT manager, female) In this manner, transfer activities aim rather at social benefits 

than at financial returns: “It is the impact you have… it's a matter of impact, it’s not just money.” 

(KTT manager, male) TTOs are typically part of a research institution, and answer di-

rectly to its highest authorities. They are thus often non-profit and publicly funded.   

In Switzerland, relationships between scientific and commercial organizations are typi-

cally very strong. While national TTOs vary widely across cantons with regard to their 

practices, they often pursue the same goal of improving cross-organizational and partic-

ularly science-industry collaboration: “We collaborate with industry to create added value, which 

does not end with publishing, but expands be-yond it.” (Transfer manager male)  

Their other major purposes are to create opportunities for researchers to cooperate with 

or work in industry and to promote the benefits of knowledge, rather than to “merely” 

spread this knowledge through teaching and transferring. Some TTOs are part of an 

organization and thus publicly funded, answer directly to the highest authority, and re-

ceive substantial recognition within their organizations. Others are independent and fund 

their own projects through commissions or over-heads. These TTOs appreciate the ne-

cessity of acting entrepreneurially and believe that it helps them be more efficient.  

In Sweden, each interviewee described a wide range of transfer goals within his or her 

organization. One such goal is strengthening the regional economy and helping create 
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jobs through spin-off sup-port. When allocating grants for research projects, national 

funding organizations prefer projects that are intended to promote transfer. Transfer of-

fices therefore focus on encouraging researchers within their associated organization to 

more readily engage in transfer activities. They also provide a wide range of entrepre-

neurial education programs, which suggests that such education is a core part of their 

strategy: “[Our universities] do a lot of entrepreneurial education anyways, if you will, I expect more 

today than yesterday, but we have a very precise offering. It's interdisciplinary maybe, […what] you 

have in the classroom, you have the business student next to the tech student, next to the doctor, next to 

the designer, next to the law student already in the classroom, and it's applied. So you come in, you get 

your hand steady.” (Transfer manager, male)  

The positions of these offices within organizational structures vary. Some were initiated 

by and thus serve multiple organizations. TTOs are typically funded by the state and 

less often by private foundations.  

What—the meaning 

In Germany, we identified not one but two dominant understandings of KTT. One por-

tion of the TTOs considered KTT to be a unidirectional process in which knowledge, 

produced by a research institution, is transferred to the public. Another, by contrast, 

regarded KTT as a multidirectional exchange be-tween science, industry, and the public 

and stressed the variety of contributions by KTT actors. The latter group considered 

KTT to be a particularly important process that should be conducted parallel to every 

research project and, ideally, respond to public needs. Similarly, the TTOs in Sweden 

varied in their understanding of what KTT means and typically focused on the commer-

cialization of research findings or collaboration with industry. 
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In Switzerland and Italy, all TTOs regarded KTT as multidirectional. In Switzerland, 

emphasis was placed on the continuous exchange of knowledge and technology, partic-

ularly between science and industry, and on the impact on the public: “KTT, it always 

sounds like a one-way street. But it is not, not at all. KTT … [does not just go] from [point] A to 

[point] B, but actually also from [point] B to [point] A. Interaction with the people out there, that is to 

say, industry, research centers, but also inside the university environment, that is extremely important.” 

(Transfer manager, male) Interviewees from Italy described KTT as a process of inter-

action and coordination between different actors rather than as a collection of specific 

products: “You have to face the real world, it's not just about theories. You have to put together people, 

different institutions and enterprises, with different goals, from process goals normally.” (KTT man-

ager, male) 

Offices in Israel regarded transfer as a unidirectional process, in which knowledge is 

produced by a research institution and then transferred to industry and thus indirectly 

to the public. Such transfer products that can be relatively easily commercialized and 

promote economic growth were considered to particularly benefit the public. “If there is 

knowledge that can be translated, or transferred, translated into a product or services that can benefit 

the public on [the] one hand, or, on the other hand, if we are able to create a new job and affect the 

economy development of Israel, then it is our responsibility to do so.” (Transfer manager, female)  

All of the TTOs within Israel and Italy managed the entire range of their associated 

organization’s transfer activities. Within Sweden, Switzerland, and particularly Ger-

many, many of the TTOs were often responsible for only a part of such activities, while 

one or more other offices within the organization, not associated with transfer, were re-

sponsible for the rest.  

Who—the actors  
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Important KTT actors include TTO employees and clientele. We examined these actors’ 

most relevant characteristics and compared them across the five countries. With regard 

to TTO staff, we focused on their skills, educational backgrounds, experiences, and mo-

tivations as explained by interviewees.  

While choosing their employees, TTOs pay particular attention to their networking skills 

because according to the interviewed managers, transfer can only work if all actors from 

different sectors see the benefits for themselves or their organizations. The interviewed 

KTT managers thus typically regard them-selves as intermediary agents and “transla-

tors” between science and industry: “You need to know how to pack this nice story of your re-

searcher into something that the industry would like to see.” (KTT manager, male) 

Particularly in Sweden, Switzerland, and Israel the transfer offices seek people with ex-

perience in industry, often preferably in combination with academic background. In Is-

rael furthermore, where the primary goal is to maximally realize an invention’s commer-

cial potential, the TTOs most often regard facilitating transdisciplinary connections as 

their primary responsibility: “We try to bring people from the outside, not from the university, with 

experience in industry because we understand that we have to sort of speak the language of the industry 

in order to be able to bridge […] academia and […] industry. And working within […] academia, we 

get very close[ly] attached […to] everything that is happening here. You need to understand fully the 

incentives and the agenda of […] industry. So yes, we try to bring people with industry experience.” 

(Transfer manager, female) In Germany, transfer offices particularly value managers 

with both entrepreneurial and academic experience. Because these managers should also 

ideally be highly-skilled, finding suitable candidates poses a particular challenge.    

The TTO positions in all countries except Israel are typically funded by the state. Con-

sequently, TTO managers in these countries, particularly as compared to managers in 
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more business-oriented organizations, are less motivated by monetary rewards. In Swit-

zerland, for example, interviewees mentioned intrinsic motivations and the opportunity 

to organize their own work. TTO managers in Germany reported being primarily moti-

vated by the opportunity to be on the cutting edge of technology and by their own pas-

sion for entrepreneurship: “Well, for starters, I find being at the intersection of science and industry 

very exciting. One gets to meet so many cool people, passionate, with so much knowhow, enthusiastic 

[…]. One is actually..., when it comes to technological trends, one is ahead of the curve.” (Transfer 

manager, male)  

TTOs in Italy regard themselves as creators of an entrepreneurial ecosystem who are 

thus working for the greater good. In Israel, the self-funded, entrepreneurial, team-spir-

ited staff is motivated by the idea of having an economic impact and opportunities to 

“close the deal: “We are enjoying our work. We want to be productive...We want to close deals. I 

think that the... you can look at the board behind you [… where there] are […] names of the people 

and their deals listed. So, this is what I think motivates everyone including my department.” (KTT 

manager, female) 

Other important actors are the clientele of transfer offices, those who produce knowledge 

and need help transferring it. While the TTOs in Sweden reach out to both researchers 

and students, the services in Switzerland, Italy, and Israel primarily address researchers. 

In Germany, on the other hand, transfer offices focus on encouraging students to engage 

in academic entrepreneurship. Their clientele, who may also include researchers, may 

come not only from within, but, to some degree, from outside of their associated organ-

ization. A majority of the start-ups assisted by participating TTOs were initiated by 

teams, rather than individuals. 
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All interviewees regarded diversity of perspectives, whether among their staff or clientele, 

as important. Transfer offices in Italy value interdisciplinarity within their teams and 

attend to other types of diversity such as gender. In Sweden, TTOs deliberately try to 

gender-balance their teams. In Germany, gender is included in hiring policies in some 

offices. These findings suggest that while within each country, the transfer offices focused 

on different aspects of diversity, all of them recognized its value: ”So, while establishing 

something, any other college or university should rely on diversity rather than on structures, but on people, 

focus on them, those who will later be actually doing the work.” (KTT manager, male)  

At the same time, all interviewees shared the opinion that a diversity of personal and 

professional skills matters more than gender: “Building a team [of entrepreneurs] is, in fact, 

most challenging. […] It has less to do with the gender than, as a matter of fact, with the educational 

background… or with a certain type [of specialist] whom I need to be able to successfully finalize a start-

up… a motivator or an engineer, for example.” (KTT manager, female) 

How—the modes  

The services offered by the examined TTOs are extremely diverse, while the volume of 

pro-grams and initiatives indicates the importance of KTT to their associated organiza-

tions. In Germany, Switzerland, and Sweden, many offices support academic spin-off 

formation by connecting KTT participants and providing entrepreneurial education: 

“[Our responsibilities include] the evaluation of business ideas, advice to aspiring entre-

preneurs, long-term coaching, help with the grant applications to EXIST, or other 

things.” (Transfer manager, female) All of the interviewed organizations in these coun-

tries have start-up incubators on campus, which provide office spaces, access to labs or 

prototyping studios, and often training and mentoring programs: “We [... own our] office, 

[…] we have three floors […with a size of about] 1500 [square] meters, and […] on these three [… 
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floors,] we have the laboratory, the incubator, and then offices for consultancy services.” (Transfer 

manager, female)  

The ways in which these incubators help start-ups vary in depth and duration, and some-

times an accelerator provides an ongoing support after an incubator.  

In Israel, the transfer offices recognize that researchers can sometimes be uncomfortable 

with an idea of playing an entrepreneurial role and prefer staying in their research fields. 

These offices there-fore match a research team with one or more entrepreneurs. Re-

searchers provide the technology or invention, while the entrepreneurs build the busi-

ness, which they can later pass to the associated organization: “So, our challenge […while] 

commercializing the entities is to find entrepreneurs from outside [of] the university […who] will be able 

to work together with our inventor in order to work on the technology transfer. So, that’s a real challenge 

because you need to […take] a few steps in order for that to happen.” (Transfer manager, female)  

The offices in Northern Italy focus on connecting diverse participants and coordinating 

their collaboration, particularly on providing access to external finance to aspiring entre-

preneurs. Both there and in Israel, transfer managers have formed working alliances that 

help them to connect and exchange experience with each other (see section 10.4.1) and 

to advice individuals and organizations from science and industry. Participation in some 

of these alliances requires member dues.  

In all five countries, many interviewees stressed that while their offices’ services appear 

to be standardized, they are always tailored to the needs of particular individuals or teams 

in practice: “What somebody needs for his or her idea to turn into a business is largely individual. I 

don’t think that standard procedures would work here. It’s just… we need a landscape, an ecosystem, 
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in which any start-up can get what it needs to get to the next level. And that can be very diverse.” 

(Transfer manager, male)  

Also in all five countries, entrepreneurship education is often not a TTO service, but 

part of the curriculum, typically provided by the associated organization through a series 

of practice-related seminars. 

All interviewees strongly believed that a top-down commitment to transfer by their or-

ganization’s highest authorities was absolutely necessary to promote transfer, particularly 

to encourage re-searchers to more readily participate. Such a commitment can manifest 

itself through particular activities of the senior management, the articulation of KTT as 

a fundamental element of the university’s mission, and particular structural arrange-

ments, such as the transfer office answering directly to the highest authorities. The vast 

majority of interviewees reported that their organizations expressed this commitment. 

Organizations in three of the five countries also often provide monetary incentives for 

researchers engaged in transfer activities. In Israel, a researcher typically receives a 40% 

of the revenues from his or her invention. Some TTOs in Switzerland and Sweden pro-

vide inventors with intellectual property rights or salary benefits. While none of the 

TTOs provide career benefits such as promotions, interviewees believed that rewards 

would encourage researchers to more readily participate in transfer.  
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Table 13. TTO characteristics, by country 

 GERMANY SWEDEN SWITZERLAND ITALY ISRAEL 

Why – the strat-
egy  
- Goals 
- Position 

within the or-
ganization   

- Funding 

Vary: societal impact; entrepre-
neurial education; IPR manage-
ment  
Separate department  
Public, typically through pro-
jects  

Vary: regional impact; societal 
impact; to comply with policy  
Some co-established by mul-
tiple organizations  
Typically public; sometimes 
by private foundations  

Primarily to improve coopera-
tion with other organizations 
(business firms)  
Vary: typically answer to the 
highest authorities  
Vary: typically public or by pri-
vate foundations 

Typically to strengthen re-
gional ecosystem  
Part of research institute;  
non-profit organization 
Typically public  

To protect and commercialize  
IP; economic impact 
Independent for-profit entity, 
typically part of research insti-
tution;   
Entrepreneurial activities 

What – KTT 
meaning  

- Process 
- Method 

Both uni- and multidirectional   
Different teams responsible for 
different types of transfer with 
the organization   

No commonly understood 
meaning   
Primarily collaborations with 
industry; start-ups, entrepre-
neurial education 

Multidirectional 
Primarily collaborations with 
industry, particularly licensing  

Coordinating between differ-
ent actors  
One TTO manages all trans-
fer activities  

Unidirectional 
One TTO manages all transfer 
activities 

Who – the actors  

- TTO person-
nel 

- Clientele 
- Diversity 

Highly competent staff: ideally 
experienced in both science and 
entrepreneurship, which is rare; 
well-networked and/or good 
networking skills; rarely driven 
by passion for KTT; gender is 
part of hiring practices (to some 
degree)  
Primarily students; most start-
ups are initiated by teams;  
Personal and professional skills 
more important than gender 

Ideally experience in both sci-
ence and industry; well-net-
worked and/or networking 
skills; financers prioritize gen-
der balance 
Students and researchers; 
typically teams  

Highly competent staff; ide-
ally experienced in both sci-
ence and industry; well-net-
worked and/or good network-
ing skills; intrinsic motivation; 
opportunity to organize own 
work; diversity of perspectives 
regarded crucial for success  
Researchers 
Personal and professional 
skills more important than 
gender 

Regard good networking 
skills as very important; re-
gard themselves as ecosys-
tem creators; value diversity 
of backgrounds 
Researchers; typically teams 
Personal and professional 
skills more important than 
gender 

Typically experienced in busi-
ness; well-networked and/or 
good networking skills; trans-
disciplinary work; rapid and 
suited commercialization pri-
oritized; motivation to maxim-
ize profit; value diversity of 
backgrounds 
Researchers  
Personal and professional skills 
more important than gender 

How – the 
modes  
- Rewards 
- Services 
- Senior man-

agement’s 
commitment 

No career benefits, no mone-
tary rewards 
Incubators, alumni networks, 
entrepreneurial  education insti-
tutionalised 
Top-down commitment ex-
pressed, regarded as necessary 

- 
IPR, Incubators, Accelerators, 
Entrepreneurial education, 
Consulting 
Top-down commitment ex-
pressed, favored by the state   

- 
Incubators, IP consulting, En-
trepreneurial education, con-
sulting 
Top-down commitment ex-
pressed, regarded as neces-
sary 

Few monetary rewards: vari-
able salary, revenue shares 
Networks, consulting 
Top-down commitment ex-
pressed, regarded as neces-
sary 

Monetary rewards through 
revenue shares (typically  40% 
to inventor); no career benefits  
Incubators, networks, consult-
ing, “borrowed” entrepreneurs 
Top-down commitment ex-
pressed 

  



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  246 
 

10.4.3 The cross-national qualitative typology   

As described above (see section 10.3), we assigned the gathered data to two different 

types of ideal transfer offices: common good and entrepreneurial. These two abstractions 

were constructed based on the ways in which the individual characteristics of transfer 

offices typically cluster. While the characteristics of both types can be found in different 

countries in the sample and each office can, to a greater or lesser degree, be assigned to 

one or the other type, none of these offices precisely embodies either of the two types. 

The types are described below, and their key characteristics are shown in Table 14.    

A common good transfer office is a non-profit entity that seeks to create dissemination 

opportunities and to maximize the benefits of research findings and (technological) in-

ventions to the public rather than their commercial success: “We are as happy to work with 

that, the utilization of research for the [… public] utility but not commercial utility. […] This is the 

mission for society. So our mission is actually to bring more utilization of knowledge to society.” (Transfer 

manager, male)  

It is typically integrated into the structures of an academic or research institution. Thus 

it is either wholly subsidized by the host organization or partially subsidized with the 

balance made up through the acquisition of third-party, typically state, funds. In its ca-

pacity as an integrated office, it is responsible for protecting the interests of the university 

or research institute and its affiliates:  “The goal is not to earn money. We don’t have a goal to 

make profit of our research. The first goal is to protect the IP and to help. The researchers should be 

aware of […their] rights.” (Transfer manager, female) 
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Primarily, such an office would offer opportunities for training and professional devel-

opment by means of consulting for those interested in licensing their inventions or start-

ing their own business, and generally contribute to creating a strong entrepreneurial cul-

ture: “We offer free office spaces here at the Founder’s Centre. Yes… then workshops, you already 

mentioned them. That’s pretty much it. Oh yeah, and events, as I said earlier. Particularly match… we 

call those matchmaking initiatives. [...] And that leads to connections, and those to finance—they [for 

sure] have a couple of times.” (Professor, male) 

Thus it also acts as mediator between prospective founders and national incentive pro-

grams, helping candidates gain access to and apply for inclusion in these programs: “It is 

mostly consulting. This is an important part, one of the most important parts, of the founder’s services 

here. We have different staff, who consult for start-ups and, yes, give pointers, also with regard to 

applying for EXIST [grants], and help figure it out.” (Transfer manager, female) 

Because such an office generates no income of its own, it also cannot invest in start-up 

shares: “We surely don’t make any money on start-ups. It’s more [...that] we invest [our time and 

effort]. But that will never lead to big returns. It’s just [technically] impossible. […] Well, [...we] 

support the local economy, for sure.” (Professor, male) 

Such an office would also manage industry cooperation, where such cooperation has the 

goal of transferring and valorizing knowledge gained from research. By networking with 

other regional academic and research institutions and industry partners, it strengthens 

the local ecosystem. In addition, it engages in international cooperation and partnerships 

with the goal of creating further transfer opportunities for academic and research staff: 

“… because the researchers can more easily get [to working] abroad through this collaboration and then 

see for themselves, what the market there looks like, what opportunities they might have there. They can 

maybe co-share office space there for free. Or, and yes, also… we work with a pitch coach from Silicon 



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  248 
 

Valley, she is just so familiar with the investor scene, she always gives such good pointers.” (Transfer 

manager, female) 

Table 14. Two ideal types of transfer office  

TYPE POSITION AND 
FUNDING 

    GOALS AND PRACTICES 

Common good 

 

 
 integrated 
 non-profit; 
 subsidies from 

host organiza-
tion;  

 third-party 
(state) funds 

 

 
 benefits to host organization and so-

ciety  
 (optimal) knowledge transfer   
 dissemination opportunities  
 IP protection 
 support to inventors upon request   
 mediation between inventors and 

(state) funding programs 
 opportunities for training and profes-

sional development  
 (international) collaboration with aca-

demia and industry 
 strengthening local ecosystem 

Entrepreneurial  

 

 
 own income; 
 state grants;  
 earmarked 

foundation 
grants; 

 start-up reve-
nues 

 
 economic impact 
 (optimal) commercialisation of find-

ings and inventions  
 business opportunities 
 start-up investment 
 idea scouting 
 mediation between inventors and in-

dustry 
 staff with industry background  
 collaboration with industry 
 strengthening local economy and job 

market 
 

An entrepreneurial transfer office is a for-profit entity that seeks to create business op-

portunities and to maximize the commercial success of research findings and (technolog-

ical) inventions: “We need to generate our own resources… I think this is actually a huge cultural 

difference... Once you start preaching entrepreneurship, you have to act entrepreneurially as well. There 

is actually a huge difference, if someone is really responsible for something in the capacity of an entrepre-

neur or just [works] … for a public organization, where most of the money comes from state ‘pots.’ The 

attitude will have to be very different.” (KTT manager, male)  
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The hallmark of an entrepreneurial transfer office is its active scouting for promising 

ideas, which it does by providing a variety of services, addressed either to the inventions 

themselves or the people involved: “We try to do a scouting activity, let's say. We try to go to the 

researchers, trying to understand what they are doing in that particular moment. We also have different 

automatic channels by which they can raise questions or propose ideas or something like that. But we are 

proactive in doing this kind of scouting.” (Transfer manager, male) 

Such commercialization also benefits both the inventor and the organization because, as 

is rarely possible for a common good transfer office, generated revenues may be invested 

in further shares or used for self-financing. “The philosophy is, like, you eat what you pick […], 

in the sense that you have to generate income from the inventions. You cannot just [invent] for the sake 

of [in-venting].”(Transfer manager, male) 

It is typically associated with, but not integrated into specific academic or research insti-

tutions. Such an office may be financed through income generated by its own transfer 

activities or through state or earmarked foundation grants. This independence not only 

necessitates that such an office’s mode of operation be oriented toward entrepreneurship, 

but creates business opportunities: “We work hands-on with business developers, we are not busi-

ness coaches or advisers, we do it and we don't just give advice. And we also have money. […] And 

that we offer always full service to handle the company, administration as well, and that we have the 

name […], we're owned by the university, and the researchers, they can trust us. We are not a commercial 

body outside [of] the university. We are inside the university, but a company.” (Transfer manager, 

male) 

To achieve this goal, such an office would mainly employ personnel with industry back-

ground: “But what is really important, the people need to have been in industry before, they need to be 
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familiar with ‘the other side.’ And they also typically have another degree, in intellectual property rights, 

meaning patent procedures and such, or an MBA.” (Transfer manager, male)  

The clientele of such an office, academic researchers and/or potential founders, may 

come either from within or outside of the associated organization(s). The goal is the op-

timal commercial transfer of the invention(s) in question, and the precise transfer meth-

ods are of secondary importance: “A start-up is not the goal, but […commercialization]. [… 

Commercialization] matters more than a specific method or conditions. […] So, you see, when it comes to 

the method, we can be very practical.” (Transfer manager, male) 

Ultimately, the efforts of such an office produce economic impact and strengthen the 

local job market. “And our goal is also to create new jobs and new companies here in this region.” 

(Transfer manager, male) 

An entrepreneurial transfer office thus functions as mediator between the academic sector 

and industry: “You have a huge gap between the basic research at the academic institutions and the 

needs of the industry. So the technology transfer purpose is actually bridging the gap. […] It [… is 

necessary] to support the inventions at an early stage to get [… them] to [… the point] where [… 

industry can be interested in them]. […] You have the cultural gap between […] academic […] and 

industry perspective[s]. […] And they are conflicting: there’s the freedom to publish and the freedom to 

research, and [issues of] anti-competition […] and confidentiality, and things that are, on [the] one hand, 

the basic principles of researchers at academic institution[s]. But, on the other hand, […there] are issues 

that are very important to [...] industry, when they are [… investing] money in it and would like to 

protect it, and […] their commercial interests.” (Transfer manager, female) 
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10.5 Discussion 

One goal of this study was to identify and compare those specifics of the given offices 

that can be attributed to meta-level influences, particularly national. We found that inter-

viewed organizations varied by country, and to some degree within each country, with 

regard to their understandings of what “KTT” means, what goals it should pursue, and 

what practices it should follow. Interviewees in Israel regard transfer as a unidirectional 

process, originating in an academic or research institution, in which a solution is trans-

ferred to a recipient through “technology push” (Di Stefano, Gambardella, & Verona, 

2012). In other countries, most often in Switzerland and Italy, interviewees described 

transfer as a bidirectional exchange between science and industry. This latter under-

standing aligns more closely with the theoretical Quadruple Helix model of the innova-

tion system (Carayannis & Campbell, 2009) and thus provides empirical evidence for 

this model. However, it does so only partially because the Quadruple Helix model com-

prises four major elements, science, industry, policy, and the public, each bi-directionally 

interacting with all of the others. 

The found variance in goals and strategies is in line with recent studies suggesting that 

the methods and volume of transfer depend on a variety of factors, such as the specifics 

of the given research field, the organization’s size or standing within the academic com-

munity, and influences at the department level (Belenzon & Schankerman, 2009; Kulicke, 

2006; Rasmussen et al., 2014). While this variance made comparisons rather difficult, we 

observed certain general tendencies within the countries. For example, in Israel, the pri-

mary purpose of transfer is to maximally realize an invention’s commercial potential. 

Rather than being committed to any particular method such as licensing, patenting, or 

spin-off formation, the TTOs will employ whatever method they consider most likely to 
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help achieve this goal. Similarly, in Switzerland, the examined organizations and their 

TTOs seek to bring about economic impacts, while cooperation with industry constitutes 

the most common form of transfer. Many TTOs in Sweden and Italy and some in Ger-

many are particularly motivated by the opportunity to foster a region-al ecosystem and 

to have societal impacts. The latter is a major criterion on which the European Commis-

sion’s Horizon 2020 funding program (European Commission, 2016b) evaluates pro-

posed projects. There are, however, very few studies examining “spill-over” effects from 

such approaches on local economies. One such study, conducted by the Technical Uni-

versity of Berlin, established that academic spin-offs originating in Berlin created over 

10,000 jobs in the metropolitan Berlin area (Kirchner & Matuschka, 2011).  

Interviewees also stated that the transferability of findings having become such a major 

criterion for receiving public funding increasingly encourages research organizations to 

prioritize transfer, which reflects the findings of other recent studies (Siegel & Wright, 

2015b). Transfer, particularly academic entrepreneurship, is growing increasingly com-

plex (Siegel & Wright, 2015a), and the forms of KTT employed by the examined TTOs 

are extremely diverse, including on-campus incubators, open lectures, networking 

events, individual consulting, and entrepreneurial scouting. Franklin et al. (2001) found 

that especially transfer-oriented universities often match inventor teams with “surrogate 

entrepreneurs” who help initiate academic spin-offs. Some offices within our sample, par-

ticularly those in Israel, used this method. Also in Israel, TTOs much more often provide 

monetary rewards to incentivize researchers to engage in transfer activities.  

The variance found within individual countries suggests that meta-level influences have 

a limited impact on a transfer office’s strategies. The three-phase data analysis (see Sec-

tion 10.3), con-ducted with an eye toward possible relationships between the individual 
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characteristics within and across the offices under study, identified the ways in which 

these characteristics typically cluster. This analysis thus resulted in two ideal types of 

transfer office, distinguishable in terms of their goals, practices, sources of income, and 

positions within their associated organizations. These abstractions reveal the otherwise 

obscured causal relationships between these characteristics. While the state-funded com-

mon good office would create dissemination opportunities by providing training and ad-

vising potential founders upon request, the self-financed entrepreneurial office would 

pursue business opportunities by seeking out promising inventions and investing in their 

commercialization. Likewise, each of these two goals determines other individual char-

acteristics of each type (see Table 14). While no office in the sample embodies either of 

the two types precisely, each provides some mix of both types and can, to a greater or 

lesser degree, be assigned to one or the other.   

The exploratory nature of this study, however, made establishing deeper causal relation-

ships extremely challenging. This inquiry provides a promising area of future research. 

Because the individual characteristics of both types are found within actual, highly pro-

ductive offices across different countries in the sample, these types indicate potential best 

practices. 

Different innovation ecosystems are driven by different actors, comply with different 

regulations regarding research, and have different attitudes toward academic entrepre-

neurship. Therefore, they will be producing different types of transfer offices. The avail-

ability of certain types of funding in a country, public or private, also plays role in deter-

mining which types will predominate.  
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Studies have shown that a clearly expressed commitment to transfer by an organization’s 

highest authorities and the articulation of transfer as a fundamental element of the organ-

ization’s mission encourages the participation of its employees (Huyghe, Knockaert, Piva 

et al., 2016; Moog et al., 2015). These findings are reflected in the fact that all interview-

ees strongly believed such a commitment to be absolutely necessary for high levels of 

transfer productivity. 

Lautenschläger et al. (2014) found that a certain amount of interdisciplinarity within a 

transfer office’s staff is more important for the effective promotion of transfer than the 

size of the office. Interviewees expressed particular appreciation for teams, comprised of 

members who were highly skilled in two or more areas, such as academia and entrepre-

neurship, and often expressed a desire for increased transdisciplinarity. Some interview-

ees, however, stated that finding suitable candidates for the TTOs can pose a particular 

challenge. These opinions reflect the findings of Siegel and Wright (2015a) who estab-

lished that the issues of how best to position a transfer office and to find the best person-

nel are growing increasingly important both in theory and practice. In general, if transfer 

offices were to more actively network within the innovation ecosystem, they could in-

crease their collaboration opportunities and access to resources such as funds, knowhow, 

and labs.  

Our study, however, has its limitations. While we gathered a rich data set, we were able 

to examine only a relatively small number of transfer offices in each country, and num-

bers per country varied greatly. A disproportionate number of interviewees were based 

in Germany, and the greater diversity of these interviewees could account for the wider 

variations in their assessments. The smallest number of interviewees was based in Swe-
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den, in which case the number was potentially too small to identify a common denomi-

nator. In most of the examined TTOs, only one person was interviewed and his or her 

opinions may not have represented the organization as a whole. It was also impossible 

for a single study this size to identify and examine all meta-level influences on transfer. 

The factors described above, such as national regulations and funding programs, were 

identified as the ones exerting the greatest influence on the individual choices of transfer 

actors at the level of operation. 

10.6 Conclusions and implications 

Within dynamically evolving innovation ecosystems, actors in knowledge and 

technology transfer are becoming increasingly diverse, as are the ways in which they 

interact. The transfer process can no longer be understood simply in terms of unidirec-

tional “pulls” and “pushes.” Because of these developments, transfer offices are growing 

indispensable in their capacity as ecosystem mediators.  

This study examined the strategies employed by particularly productive transfer 

offices in order to account for their high levels of activity. Furthermore, the study ana-

lyzed their specific contributions to their local innovation ecosystems. Analysis of the 

collected data suggested two ideal types of transfer office, distinguishable in terms of their 

characteristics such as their positions within their associated organizations, practices, and 

staff’s backgrounds. While the primarily state-funded common good type would seek 

social benefits, the self-financed entrepreneurial type would pursue commercial success. 

The former would therefore create opportunities for training and strengthening the local 
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innovation ecosystem, while the latter would scout for promising ideas and cultivate re-

lationships with industry.  

The fact that the individual characteristics of both types can be found in different 

countries in the sample suggests that meta-level influences have a limited impact on a 

transfer office’s approaches. Other factors appear to be more determinative: the particu-

lar goals of the given office and the specifics of the given field as well as influences at the 

level of operation and of the local innovation ecosystem. The types expose the causal 

relationships between these factors, which help explain the exceptional transfer produc-

tivity of the offices in the sample.  

We found that different organizations prioritize different transfer activities. 

Transfer managers with an interest in creating synergies should evaluate which of the 

two types better characterize their own office and those with which they collaborate. This 

evaluation can help them more effectively interact not only with those who share these 

priorities, but with those who do not. By being aware of and systematically communi-

cating their strategies beyond their institutional or even national borders, transfer offices 

can help their associated organizations establish promising new connections and improve 

the existing ones. Organizations pursuing similar goals can more easily discover one an-

other and combine their efforts. On a larger scale, this approach can advance the Euro-

pean Commission’s goals, such as the promotion of collaborative processes, the provision 

of training programs, and the development of Europe-wide standards for the profession-

alization of technology transfer (European Commission, 2016a).  

 The goal of knowledge and technology transfer is to promote scientific findings 

and inventions outside of academia. Thus far, transfer offices have focused on supporting 

commercialization, while providing informational materials and hosting open lectures 
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and participatory events have been regarded as part of public relations, unrelated to 

transfer. Such activities, however, bring findings and inventions nearer to the public, 

suggesting the need for closer collaboration and possibly even a merger between PR and 

transfer offices.       

As innovation ecosystems continue to evolve, interdisciplinary co-creation pro-

cesses continue to spread. Future research can establish which particular transfer activi-

ties and combinations thereof may support such processes best. In this regard, more sys-

tematic collaboration between different transfer teams within individual organizations 

can create substantial synergies. A single, central transfer office may be most effective in 

gathering comprehensive information about transfer activities and their impact as well as 

in communicating this information both inside and outside of the organization. Our find-

ings, however, suggest that employing transfer managers in individual departments has 

its benefits as well: the more direct the relationship between a manager and a researcher, 

the more inclined the researcher is to engage in transfer.   

Future cross-national studies can identify the benefits and shortcomings of na-

tional initiatives and regulations, while national cross-organizational studies can deter-

mine transfer methods typical for individual countries, particularly those at the depart-

ment level that best promote spin-offs. Also, it would be interesting to examine which 

types of office individual innovation ecosystems are more likely to produce, which could 

be achieved by addressing the following and similar questions: What role, if any, do 

national funding initiatives play in the increasing prevalence of certain types of transfer 

office? How important are the attitudes held within the academic community, such as 

those toward entrepreneurship? How significant a factor is the level of economic devel-

opment or the amount of investment in R&D?  



Strategies for Fostering Academic Entrepreneurship | Anna Sinell  258 
 

The proposed typology can be enhanced through empirical research on the following 

and similar matters: What are the measurable differences between spin-offs originating 

with the help of different types of offices and within different types of ecosystems, for 

example, with regard to sales, turnover, and staff? What are the differences in goals such 

as social entrepreneurship or desirable profit and development speed? Do different office 

types develop different types of networks and collaboration styles? Is there a causal rela-

tionship between these collaboration styles and the most common types of spin-offs?  
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11 Paper IV: Academic Entrepreneurship and Design: 

The Role of Design in Spin-off Processes29 

11.1 Introduction  

Decision-makers from scientific, business and political communities have long recognized 

the key role and varied potential of academic spin-offs in knowledge and technology 

transfer (KTT). Academic spin-offs are particularly effective at fostering innovation and 

technological development, and at creating jobs and promoting economic growth—all of 

which help in addressing global challenges (Auer & Walter, 2009; Dickel, 2009; Lauten-

schläger et al., 2014; Rasmussen & Wright, 2015). Despite these benefits, the frequency 

of academic spin-off formation from research institutions remains unsatisfactorily low. 

The European Commission likens European technology transfer today to an emerging 

industry with “many valuable product ideas; a highly fragmented landscape; a lack of 

critical mass; wide disparities in terms of performances and developing practices” (Euro-

pean Commission, 2016a). 

Scholars from various disciplines have analyzed the wide discrepancy in performance of 

academic entrepreneurship of different research institutions (Grimaldi et al., 2011; Perk-

mann et al., 2013; Siegel & Wright, 2015b). However, with the exception of the tendency 

                                                 
29 The paper was presented at 12th European Design Academy Conference in Rome in April 2017. 
This is the authors accepted manuscript of an article published as the version of record in The 
Design Journal on 6TH September 2017.  http://www.tandfonline.com/. The paper can be cited 
as: Sinell, Anna; Brodack, Franziska; Denef, Sebastian (2017). Academic Entrepreneurship and 
Design: The Role of Design in Spin-off Processes. The Design Journal 20(1). S457-S468. DOI: 
10.1080/14606925.2017.1352984. Available at: https://doi.org/10.1080/14606925.2017.1352984.  
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Scholars from various disciplines have analyzed the wide discrepancy in performance of 

academic entrepreneurship of different research institutions (Grimaldi et al., 2011; Perk-

mann et al., 2013; Siegel & Wright, 2015b). However, with the exception of the tendency 

of success in academic entrepreneurship to be preceded by prior success, no successful 

organizational practices and structures have thus far been identified (Rasmussen 

& Wright, 2015). Team characteristics of academic spin-offs have not been studied ex-

tensively either (Visintin & Pittino, 2014). Academic spin-offs have been criticized for 

their homogeneity in terms of technical and educational backgrounds (Ensley 

& Hmieleski, 2005; Franklin et al., 2001), and scholars argue that teams need to comprise 

academic as well as non-academic profiles and different fields of expertise (Knockaert et 

al., 2011; Rasmussen & Wright, 2015; Visintin & Pittino, 2014). While the importance of 

entrepreneurial know-how and business skills for successful technology start-ups is well 

known (Meyer, 2003; Mosey & Wright, 2007; Samsom & Gurdon, 1993), little work has 

been carried out to explore the role of design competencies (Driver et al., 2011). Design-

ers, however, can help commercialize new technologies, if they are involved from an 

earlier stage in the research process (Black & Baker, 1987; Gemser & Leenders, 2001; 

Hertenstein, Platt, & Brown, 2001). Building upon the findings of existing research into 

innovation and academic entrepreneurship, we analyzed the role of design in academic 

founding teams. In particular, we attempted to answer the following question: How does 

design contribute to the development of three entrepreneurial competencies, namely op-

portunity development, championing and resource acquisition (Rasmussen, Mosey, & 

Wright, 2011; Rasmussen & Wright, 2015) in academic founding teams? 

Adopting a competency-based perspective, we combined expertise from design, natural 

science and business management in founding teams so as to enable them to develop 
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marketable, technology-based business ideas. Our findings are not merely theoretical, 

but will also contribute to the approaches research organizations develop to promote 

academic spin-off formation. 

11.2  Related Work 

Following Auer and Walter (2009), we define academic spin-offs as autonomous organi-

zations that are formed by or with the help of employees of publicly funded research 

institutions, in order to commercialize scientific findings and technological products orig-

inating in these institutions. 

In order to successfully initiate an academic spin-off, academic founding teams must de-

velop a specific set of entrepreneurial competencies. Aiming to analyze how design con-

tributes to the evolution of such competencies, we build upon the entrepreneurial com-

petency framework of Rasmussen et al. (2011). Through longitudinal observation of the 

initial formation and development of four university-based start-ups, Rasmussen et al. 

(2011) identified three basic competencies that academic spin-offs must develop in order 

to reach a certain credibility threshold for their ventures: (1) opportunity development 

competency, which refers to the need to identify a viable business idea; (2) championing 

competency, which refers to the need for team members who provide energy and mean-

ing to the start-up process; and (3) resource acquisition competency, which describes the 

ability to gain access to necessary resources.  

In the context of spin-offs, design has the potential to transcend purely verbal expression 

and foster insights into technological developments (Krippendorff, 2005). Designers ap-

ply an iterative process that continually questions underlying assumptions and solutions 
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(Leavy, 2010). With their ability to embody ideas and knowledge in artefacts, designers 

can stimulate others to develop and evaluate new ideas (Rust, 2004). Following Denef 

(2012), we understand design as the process of creating form, and thus following Alex-

ander (1964), creating form is the task of the designer. Form, in its most general sense, is 

the result of actions taken by the designer. Here, ‘form’ does not only include the physical 

shape of things, but also refers to all the characteristics of the thing that is being created: 

not only its appearance, but also its structure, inner workings and other features that its 

designer(s) might impart to it. Every form resides in a context that is composed of a 

manifold set of properties. These properties lead the designer to find a form that fits the 

context in question (Alexander, 1964). Learning about the context helps in building an 

understanding of what actually is or should be achievable for the designer. The object of 

design is to achieve an optimal fit between form and context, which also means that the 

form helps the context itself evolve further. Thus, we understand design as all activities 

that create form and optimize contextual fit (Alexander, 1964; Denef, 2012). 

In what follows, we analyze how design contributes to the development of the entrepre-

neurial competencies outlined above. 

11.3  Method 

11.3.1 Context and Sample 

The start-up teams were analyzed in the context of a six-month incubation program. The 

program was designed to create and support interdisciplinary technology-based start-up 

teams. After an ideation and teambuilding phase, participants formed eight interdiscipli-

nary start-up teams (see Table 1), each comprising expertise from design, the natural 
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sciences and business management. During a four-month incubation phase, the teams 

developed their technology-based business ideas and created business plans. Throughout 

the program, participants took part in team coaching and expert consulting activities. 

Finally, an interdisciplinary jury evaluated the teams on the basis of a final presentation. 

The two winning teams were awarded additional research and development resources 

to the value of €80.000. 

23 founders (10 designers, 7 business managers and 6 natural scientists) participated in 

the incubation program. The mean age was 30.64 (SD = 5.21), 47.8 % of the participants 

were male, and 52.2 % were female. Roughly half of the participants were students; the 

others were permanent employees or freelancers (with an average working experience of 

4.67 years, SD = 4.49). Two of the eight teams (5 participants) aborted their projects 

during the program (see Table 1). Each team followed a different technology-based busi-

ness idea in the areas of health, healthcare or renewable materials. Each technology 

emerged from academic research (a university research project, or a master's or PhD 

thesis). 

11.3.2 Data Analysis 

In order to analyze how design contributes to the development of entrepreneurial com-

petencies, we followed a case study approach (Eisenhardt, 1989a; Eisenhardt & Grae-

bner, 2007). This approach is inductive in nature and provides a means of analyzing 

qualitative data in unexplored research areas, with the aim of answering “how” and 

“why” questions (Yin, 2009). In using this approach, new theoretical concepts can be 

derived and new propositions formulated. 

Table 15. Characteristics of the cases. 
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CASE TECHNOLOGY PRODUCT/ 
SERVICE 

NUMBER OF 
FOUNDERS 

INDUSTRY 
EXPERIENCE 

STATUS 

ASO1 Medical device Product 2 Yes Ongoing 

ASO2 Damping panel Product 4 No Ongoing 

ASO3 Psychological 
gaming 

Service 4 Yes Ongoing 

ASO4 Patient 
management 

service 

Service 4 Yes Ongoing 

ASO5 Data Mapping Service 3 No Ongoing 

ASO6 Smart hardware 
vendor 

Service 1 Yes Ongoing 

ASO7 Medical device Product 3 No Aborted 

ASO8 Healthcare App Service 2 No Aborted 

 

Following the multiple-case study principle (Eisenhardt, 1989a; Yin, 2009) this study is 

comprised of eight cases, which falls within Eisenhardt's recommended range of four to 

ten (Eisenhardt, 1989a). In order to explore the influential role of design, we conducted 

two semi-structured interviews with each participant. We conducted the first round of 

interviews in the middle of the incubation phase (two months after the initial workshop) 

and the second round at the end of the program, after the final jury pitch. We also inter-

viewed those participants who dropped out of the project, to assess their reasons for 

leaving. To evaluate the quality and market potential of the start-up ideas and the 

strength of the respective teams, we also conducted interviews with the three coaches 

who had been involved for the duration of the program, and with five members of the 

jury. In total, we conducted 60 qualitative interviews of between 20 and 60 minutes in 

length throughout the program with 38 persons (30 participants, 5 jury members and 3 

coaches; 16 women and 22 men). In the interest of objectivity, the interviews were not 

analyzed by the same researchers who conducted them. All interviews were transcribed 

and their content qualitatively analyzed using Mayring’s (2010) method.  
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We ensured that our findings have a high degree of validity by means of data triangula-

tion (Leech & Onwuegbuzie, 2007), in that each unit of analysis was interpreted by four 

researchers from different fields. Our understanding of the various entrepreneurial com-

petencies are hence based on shared interpretations among multiple research perspec-

tives. To complement the collected qualitative data, we took field notes for each case 

throughout the entire six-month program, including during consultation hours, pitches, 

emails and telephone communication. Additionally, we took into account further docu-

ments such as the teams’ one pagers, business plans and pitch decks. This approach al-

lowed us to include observations from outside the immediate context of the interviews 

into our research (Ritchie, Lewis, Nicholls, & Ormston, 2013). 

11.4  Findings—Development of Propositions 

11.4.1 Design and Opportunity Development Competency 

A successful start-up always relies on a viable business idea that meets the needs of a 

particular user group. Academic researchers have often been found to lack the necessary 

market knowledge or industry experience to spin out a company based on their research 

activities (Bercovitz & Feldman, 2008; Marion et al., 2015; Sinell et al., 2015). In investi-

gating eight academic founding teams at an early stage of their respective start-up pro-

jects, we found that design contributes to the identification and refinement of business 

opportunities by enhancing user research, facilitating ideation processes and through 

early testing of ideas. 
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Enhancing user research. While defining their technologies' specific application scenarios, 

those team members who had an educational background in design were very deter-

mined to understand the context and application scenarios in full. Accordingly, all teams 

started their projects with user research, and conducted interviews or user journeys. 

ASO1 additionally held a one-day workshop in order to assess all relevant areas for their 

technology. By taking into account different perspectives, the teams were able to under-

stand the broader contexts in which their technologies were relevant. One of the founders 

of ASO8 described the process of better understanding the context for their technology 

as follows: 

“When we discussed our idea again, we realized that our assumptions about it and understanding of it 

were too simple, and that we had to break the concept down into its constituent parts in order to identify 

particular technological challenges. In doing so, we were better able to focus on the users’ needs.” (ASO8) 

In the case of ASO1, this in-depth research led the team to change their business idea 

completely. Remaining in the women’s health sector, they switched their initial focus 

from pregnancy to female intimate care. ASO3, ASO6 and ASO8 were likewise observed 

to change their initial ideas. 

Facilitating ideation processes. Thanks to their user research, the teams had little to no diffi-

culty in identifying additional areas in which their technologies could be applied. One of 

the founders of ASO1, for example, stated that thanks to their having integrated 

knowledge from the fields of both design and medicine, “interesting new things automat-

ically emerged very quickly”. The design expertise within the teams helped them gener-

ate diverse concepts and remain open to further ideas. Sometimes, however, this also led 

to challenges and dissonance within the teams. In the case of ASO7, the team fell apart 
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because the designer who initially championed the technology wanted to keep the idea-

tion process open and generate more application scenarios for her idea. The other team 

members, however, wanted to accelerate the business process and stick to the initial ap-

plication scenario. The following comment by the designer of ASO6 illustrates this open-

ness to new ideas: 

“I am definitely open to completely changing ideas and choosing a different direction—as long as the idea 

gets better than it was in the first place. In this sense, our project has developed immensely. When I recall 

what our first idea was, then, OK, I mean, we stuck to the basic idea, but the whole context changed as 

we considered feedback from different sources. We changed directions quite a few times…” (ASO6) 

Early testing. For an in-depth assessment of the user’s opinion of a technology and its 

functionality, prototypes or minimum viable products are essential. Almost every team 

(except for ASO5) recognized the vital role of a viable prototype to test their idea at an 

early stage, as the following quote illustrates:  

“[The prototype] doesn’t have to be perfect. It just has to work as a first step, so you can test it, and then 

you keep working on and improving it.” (ASO3) 

Such a design-oriented approach is helpful in early testing and further development of 

ideas. ASO3 used a paper-based prototype to test the concept and underlying assump-

tions of their self-optimization game. All teams that aimed to develop a product (ASO1, 

ASO2, ASO7) integrated testing phases as key elements in their process, in order to fur-

ther develop and understand the characteristics of their respective products. While tech-

nological development within the teams was strongly theory-based, the application of 

said technologies in a user-oriented and business context was rather practically driven. 
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Design methods helped the teams in furthering this process, as stated by one of the found-

ers of ASO5: 

“The doing is what counts. We just start doing and trying things out. Our approach is very much 

practically driven. And that’s why it’s really important to test things early on. It’s actually like learning 

by doing… more learning and then again more doing…” (ASO5) 

Based on the observations outlined above, we propose the following: 

Proposition 1a: Design helps in understanding the broader contexts in which technolo-

gies and users interact, and thereby furthers opportunity development competency. 

Proposition 1b: Design facilitates ideation processes and thereby furthers opportunity 

development competency. 

Proposition 1c: Design facilitates testing of ideas and technologies early on in the start-

up process and thereby furthers opportunity development competency. 

11.4.2 Design and Championing Competency 

As outlined by Rasmussen et al. (2011), entrepreneurial teams depend on individuals 

with championing skills to support and fight for early ideas, and ensure their survival 

and growth in the challenging start-up context. While this skill is certainly closely related 

to personal character and the broader social context of any individual, we have found a 

close correlation between championing and design in our teams. In other words: design 

is a championing tool. 

A core task of championing is joint vision building. Internally, team members need to stay 

focused on a common, but dynamic goal. ‘Pivoting’, as this strategy is known in the 

context of start-ups, requires finding a new direction when the previous approach did not 
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produce the expected results. Pivoting also requires constant vision building and making 

sure that the team stays focused. Externally, investors, customers and other stakeholders 

need to believe in the start-up's vision. As products often lack features or suffer from 

initial quality problems, and since business milestones are very often missed, future vi-

sions are crucial in spin-offs as a means of fostering and maintaining focus, motivation 

and support, both internally and externally. 

In our research project, idea champions initially pitched their concepts to a wider audi-

ence to attract teammates. The ideas that created the largest interest were those that were 

presented with a focused vision that clearly described both context and form. While the 

successful presentations varied in structure and style, they all made extensive use of de-

sign methods that capture and give shape to ideas. The idea champion of ASO6, for 

instance, used videos to communicate his idea at a very early stage. In modified real-

world images, he made his envisioned technology materialize in public environments. 

ASO3 showed how their application would help all people in the room improve their 

social skills. During the process, as ideas were discarded, changed or refined, we wit-

nessed the continuing importance of design as a tool that ensures that both team members 

and external stakeholders remain committed to a team's vision. The members of ASO1 

radically altered their idea, yet they were able efficiently to communicate and demon-

strate their contextual and form-related design rationale. 

Closely connected to vision building is experience creation. Given that they typically create 

new solutions that are hard to compare to existing products or services, and given their 

initial lack of resources, academic spin-offs benefit greatly from creating user experiences 

very early on as a means of testing contextual fit. At the very beginning of the program, 
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ASO7's idea champion used experience prototypes as a tool to gain support for her con-

cept and recruit team members. Although the team later encountered difficulties in effec-

tively championing their idea—with the project in fact faltering as a result—their idea ini-

tially showed exceptional promise, thanks to the idea champion's design expertise. The 

idea champion of the ASO4 team used role-playing of patients’ user experience as a key 

tool in building the empathy needed to understand the problem they sought to address, 

and as a means of maintaining constant focus on their idea. ASO5 used physical objects 

metaphorically as a means of explaining, in everyday language, complex new ideas in 

the fields of data analytics and information technology. 

Based on the observations outlined above, we propose the following: 

Proposition 2a: Design fosters vision building and thereby furthers championing com-

petency. 

Proposition 2b: Design enhances experience creation and empathy and thereby furthers 

championing competency. 

11.4.3 Design and Resource Acquisition Competency 

Especially in the early stages of the academic start-up process, access to resources within 

the university or from external sources is vital. Our case studies illustrate very clearly 

that design allows founding teams to produce something tangible early on. Design also 

contributes to the communication of ideas and acquisition of external resources through 

the use of prototypes and mock-ups that make ideas more tangible and the creation of 

professional audio-visual aids. 

Facilitating the creation of prototypes and mock-ups. The majority of teams in our study used 

prototypes or mock-ups for the development and communication of their ideas. ASO2, 
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one of the winning teams, continually used prototypes. They used a technical prototype 

to demonstrate their product's properties, functionality and material construction. Addi-

tionally, they developed a design prototype to showcase the future design of the fully 

developed product. Likewise, the ASO7, team used design prototypes to illustrate how 

their medical device worked, and so as to be able to discuss it with technicians and phys-

ical therapists. To visualize their basic idea, ASO5 created a mock-up. This was important 

since their proposed software-based service was very complex and there was no technical 

prototype available at the time. However, the team was able to establish cooperation in 

research and development with industry partners and potential customers. Using proto-

typing, the teams were able to make their ideas more tangible and easier to understand. 

This not only helps start-ups develop their ideas further, but also helps in attracting ex-

ternal support. Almost all teams were able to create an advisory board peopled with 

supporters from universities and from their target market. The importance of design for 

this process can be illustrated by the following comment by the designer of ASO8: “We 

went very quickly from conception to prototyping and this helped greatly in communicating our idea. And 

I think this is an advantage of having a designer in the team. When you build a prototype you can talk 

about it and develop it further.” (ASO8) 

Creating professional audio-visual aids. In order to secure external resources, it is important 

that audio-visual aids come across as having been professionally crafted. All teams were 

successful in this respect. They created well-designed pitch decks and business plans. 

They used graphics and schematic representations to illustrate their concepts, and 

worked with prototypes and mock-ups when pitching their ideas. With the use of logos 

and individual color schemes, they were able to create a comprehensive picture of their 

future products and brands. Team members with design expertise were able to contribute 
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not only know-how but also professional connections with others in the field, thus allow-

ing the teams to keep the costs of creating audio-visual materials relatively low. Only one 

team (ASO4) stated a lack of design know-how, as illustrated in the following observation 

by one of their natural scientist: 

“I can work with [Adobe] Illustrator too, but it is not my focus. I would rather concentrate on other 

tasks. And a professional designer—someone who is creative—would be of great value and take a load 

off our shoulders.” (ASO4) 

This leads to the following propositions: 

Proposition 3a: Through the use of prototypes, design helps make ideas tangible and 

easier to understand, and thereby furthers resource acquisition competency. 

Proposition 3b: Design aids in the creation of professional audio-visual aids, and thereby 

furthers resource acquisition competency. 

11.5  Conclusions  

Despite the fact that academic spin-offs are held in high esteem and are recognized for 

their varied potential, they remain rare in Europe (European Commission, 2016a). Aim-

ing to develop an approach that fosters the development of entrepreneurial competencies 

at research organizations, we analyzed how design contributes to the development of 

such skills. 

Our study reveals that design supports the start-up process in all three important respects 

identified by Rasmussen et al. (2011). Firstly, a design approach helps open up the pro-
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cess of opportunity refinement and fosters an understanding of the contexts and applica-

tion scenarios for the technology or technologies in question. In our study, the teams 

used design techniques to achieve an optimal fit between technologies and contexts. De-

sign furthermore enhances ideation processes and thereby contributes to the creation of 

multiple and varied ideas. Secondly, through the creation of visions and experience, de-

sign furthers idea championing and helps convincingly convey concepts and visions for 

the future. In creating a shared vision, even when said vision needs to be revised, design 

is used to build commitment. Thirdly, design helps in the acquisition of resources with 

the aid of prototypes and mock-ups that translate intangible ideas into something that 

others can grasp and are willing to invest in. 

Our findings also confirm the value of integrating designers and design competencies at 

an early stage of the innovation process in order to foster the development of entrepre-

neurial competencies at research organizations. Design can act as a research catalyst by 

enabling consideration of the application of technologies early on, placing the focus on 

customer needs and through the creation of artefacts to aid understanding and stimulate 

ideas (Bonnafous-Boucher, Cuir, & Partouche, 2011; Kurvinen, 2005).  

Our study carries implications for both theory and practice. By outlining how design 

contributes to the development of entrepreneurial competencies, our findings suggest that 

research institutions should deliberately set up multidisciplinary research teams in order 

to identify opportunities for exploiting their findings. As detailed above, design expertise 

benefits research institutions both internally, through developing entrepreneurial compe-

tencies within the institutions themselves, and externally, by furthering vision building 

and resource acquisition. We built upon Rasmussen’s entrepreneurial competency frame-

work (Rasmussen et al., 2011; Rasmussen & Wright, 2015) by adding design-specific 
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competencies as requirement for a successful start-up process. We focused on the early 

stages of the process; whether design competencies have a positive effect on start-up per-

formance in the long term is a question that merits further investigation. Clearly, our 

study is not without its limitations. We analyzed start-up teams in the context of an aca-

demic research institution and provided them with access to the institution’s infrastruc-

ture, resources and networks. All of the technologies emerged from research projects. 

Typically, however, the founders of an academic spin-off would themselves be employ-

ees of the academic institution in question. That was not the case in our program, and 

should therefore form the focus of future research. Furthermore, by including spin-off 

teams without design expertise as control groups, future studies should be able to develop 

our conclusions further, and find even stronger evidence for the internal and external 

effects of design. 
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A | Paper I: Interview guides for postdoctoral students (English) and transfer 
managers (German) 

B | Paper II: Interview guides for transfer experts and experienced entrepreneurs 
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C | Paper III: Interview guides for transfer managers (English) 

D | Paper IV: Interview guides for academic founders, jury members and coaches 
(German)  
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A | Paper I 

Interview guide for postdoctoral students 

Interviewee – career state 

― Could you please describe your position and key responsibilities? Which of these 
are leadership-related, if any? What kind of leadership, institutionalised or project-
related [disciplinal responsibility / with regard to contents]? If project-related, who 
is your institutional senior and how would you describe his or her leadership style? 
[further question: career development] 

― Did you decide to pursue a career in science deliberately? If yes, when and what 
was your reasoning? What alternatives did you consider at that point? Why did you 
opt against them? 

― When and why did you take your current position? What expectations did you have 
at that point? [focus on interesting content? On qualification, networks/connec-
tions?] To what degree would you say that these expectations have been met? 

― At what point in your career did you thoroughly understand your own career devel-
opment options?  Would you have made different choices if these had been equally 
clear to you before? 

 

Career development – options and goals  

― What motivates you in your career? What do you hope to achieve? What are you 
looking for with regard to your future work? [Open response: Does the interviewee 
argue based on positions or based on content / freedom of (scientific) research? 
"Primarily, we don't focus certain positions with that question, but rather desirable 
work content and surrounding conditions", e.g. I want to lead a team, I want to de-
termine my own research agenda, work in a team] 

― Do you have any clear career goals? Is there a particular position to which you as-
pire?  

― How important is it to you to be able to have clear career goals? Why? ["You cannot 
plan a career", "There is no need for planning…"] Does anybody (partner, col-
leagues) support your planning? Who is it?  

― Could you imagine achieving these goals in some other way? What would be the 
pros and cons? [alternatives inside and outside the ORG] 
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― What challenges have you had to overcome by this point in your career develop-
ment? How did you do it? Are there any particular challenges that you are currently 
facing you or that you can foresee? 

― Are you aware of any career development programmes at your organisation? How 
did you become aware of them? Which of them have you utilized? Did they actively 
boost your career strategies or did they only enhance your subject skills? What 
other forms of support have you wished and/or would you wish for?  

― Rather than a “purely” scientific career, have you ever considered a career in sci-
ence management such as its administration, institute management, etc.? How ap-
pealing do you find such a career? How appealing do you find a career that leads to 
a so-called “expert” status?  

― [Wenn nicht bereits erörtert] Could you ever see yourself self-employed / starting 
your own company or working for the industry, for example, in research and devel-
opment – as opposed to employed at an academic or scientific institution? [Do you 
have / possess the required skills / aptitude / qualifications for an industry career?] 

 

Organisation – culture and structures  

― Could you please characterize the work culture in your immediate working environ-
ment with 3 to 5 adjectives? Which of these words would you say apply: to your 
working unit alone, to your whole organisation, or to your whole scientific field? 
What would you say is typical for work culture of the whole German scientific 
“space”? 

― Do you feel appreciated by your co-workers and seniors? What does that mean, 
what does it mean? How do you know that someone's input is appreciated? [e.g. 
leading / participating in an important project, increased compensation, conference 
participation, appropriate standing, reasonable career advancement] 

― What are both your actual and contractual workloads in hours per week? On aver-
age, how many days a week do you spend on business trips? Are you reachable af-
ter work and on weekends? How satisfied are you with your current workload and 
the work distribution in your team?  

― Who determines how flexible working schedules and locations can be? [Can you 
work from home?] Are flexibility options promoted? Do these options work in prac-
tice? If not, what are the reasons, in your opinion? In your experience, is taking ad-
vantage of these options truly accepted by managers and co-workers? [Required 
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presence?] Do you personally have the opportunity to determine when and where 
you work? For example, can and do you work remotely?  

― How do you set the priorities between work and life? Have there been situations 
where there was a conflict between your professional and personal responsibili-
ties? How did you resolve these situations? [Ask for number of children, share of 
family commitments, occupational goals of partner / spouse] 

― Could you please imagine your next career step? [not necessarily in ORG] What will 
have to change? [mobility, responsibility, work contend, workload] What would be 
your preferred work to life ratio? Can you foresee potential work-life conflicts?  
What would need to be done to overcome them? [partner/spouse,  dual career] 

 

Performance expectations 

― What are the success factors / performance expectations in your field? Are these 
the same or similar for everyone in your unit and/or in your whole institute? Are 
these clearly defined and “written in stone”? Who determines them? Are they com-
municated clearly? Are there performance measures and if yes, what are they?  

― Do these (expectations/) factors influence individual career progression? [using 
his/her connections // by pulling the strings (fam.)] When a particular employee’s 
performance fails to meet these expectations, what consequences could it have?  

― Are there any further informal success factors that can influence career progres-
sion, for example, networks?  

― Do you find performance expectations in your organisation fair and reasonable? 
Which factors would you like to be considered in the future?  

 

Appeal and vision 

― Could you please imagine a friend – a woman – who has just graduated from a uni-
versity and is considering a scientific career? She is seeking your advice and would 
like to know both why that would be a fantastic idea [Pause] and what challenges 
she would have to overcome. What would you tell her?  Under which conditions 
could you definitely recommend a scientific career to a male friend? 

― What inspires you in your work? What discourages you, what is frustrating?  
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― In your opinion, what does your institute/organisation already do particularly well 
with regard to providing appealing career prospects? [Institute] [Surrounding condi-
tions, services, etc.] 

― Where do you still see potential for improvement? [Institute]?  

― Are you interested in setting long-term career goals within your current organisa-
tion? What could it do to increase this interest?  

― Given 10 million euro, what would you do to make scientific careers at your organi-
sation even more appealing? How would you spend the money? 

― If you were the Minister of Research and Education, what would you change in Ger-
man research system to make scientific careers more attractive? 

 

 

Interview guide for transfer experts 

Vorstellung 

― Bitte stellen Sie sich und Ihre Organisation/Abteilung kurz vor.  

+ Was sind Ihre Aufgaben bei [Org/Abt]? Für was sind Sie verantwortlich. 

 

WTT-Verständnis und Rolle im WTT-Prozess 

― Was verstehen Sie unter dem Begriff "Wissens- und Technologietransfer"? 

Danach: vorlegen eines stark vereinfachten Modells unseres WTTs (mit Unterschei-
dung Wirtschaft, Forschung, Mittler, Stakeholdern). Daran soll die eigene Rolle und 
Beziehungen zu anderen Akteuren verdeutlicht werden. Kurze Erläuterung. 

― Wie würden Sie die Rolle Ihrer Organisation/Abteilung im WTT beschreiben?  

Backup: Wenn Sie an Innovationsprozesse denken - von der ersten Idee bis zum markt-
reifen Produkt oder bspw. einer Ausgründung, wie würden Sie die Rolle Ihrer Organi-
sation/Abteilung beschreiben? 

― Können Sie dies bitte in der Grafik markieren?  

• ebenfalls anhand der Grafik – Erklärung: die Einordnung der Interviewpartner und 
ihrer Organisation in den jeweiligen Kontext ist uns wichtig, damit wir zu einem guten 
Verständnis der Beteiligung & Integration von Frauen und der "Genderdimension" im 
WTT-Prozess gelangen 
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+ Wer sind Ihre Hauptauftraggeber/-innen? 

+ In welchem Kontext besteht bereits eine gute Vernetzung mit Kooperati-
onspartnern? Wer sind Ihre Kooperationspartner/-innen bei der Durchfüh-
rung von Projekten?  

+ Welche Rolle haben typischerweise Ihre Partner aus Wirtschaft / Forschung 
/ Mittler // Stakeholder? Wie ist eine Wi-Ws-Kooperation gestaltet – wer ist 
federführend? Wo bzw. in welchen Positionen sind bevorzugt Frauen be-
teiligt?  

+ Mit welcher Art von Kooperationen sind Sie zufrieden? Welche Kooperatio-
nen würden Sie (grundsätzlich) gern verändern?  

+ Wo und in wieweit bestehen bei Ihrer Arbeit Anknüpfungspunkte zu weite-
ren Akteuren und Interessengruppen (bspw. Scientific Community, Venture-
Capitalists) des WTT? Wo bzw. in welchen Positionen finden sich verstärkt 
Frauen? 

+ Für Nicht-Forschungs-Orgs: Inwiefern haben Sie Kontakt mit außeruniversi-
tären Forschungsorganisationen? 

― Geht Ihre Geschäftstätigkeit über Projekte im Bereich des WTT hinaus? Wie viel 
Prozent Ihrer Geschäftstätigkeit macht der WTT aus?  

― Bei großen Orgs: Gibt es darüber hinaus noch weitere Bereiche in Ihrer Organisa-
tion, die sich mit dem WTT beschäftigen?  

+ Welche? Aufgabe? 
+ Inwiefern besteht eine Zusammenarbeit? 

 

Entscheidungsprozesse und -positionen im Arbeits- und Projektverlauf 

― Wie viele WTT-Entscheidungspositionen gibt es in Ihrer Abteilung?  

Definition Entscheidungsposition: Position auf Ebene des strategischen Manage-
ments mit Gestaltungsspielraum  

+ Wie werden Entscheidungspositionen besetzt?  

+ Wie setzen sich diese Entscheidungspositionen zusammen – wie viele 
Frauen und wie viele Männer gibt es (in Ihrer Abteilung)? 

Backup bei einer Person: wie kam der/die Befrage in die aktuelle Position  

― Wie ist die Zusammensetzung (Männer / Frauen) in Ihrem Verantwortungsbereich 
insgesamt?  

+ Aufgrund welcher Kriterien werden Teammitglieder ausgesucht? 
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― Bei großen Orgs: Wissen Sie, wie die Zusammensetzung in anderen WTT-relevanten 
Bereichen Ihrer Organisation ist? 

― Wie laufen WTT-Projekte bzw. Vorhaben in Ihrer Organisation/Abteilung typischer-
weise ab? Bitte beschreiben Sie den Prozess von dem Punkt an, an dem Projekte 
neu in Ihrer Organisation aufkommen (oder von außen an Ihre Organisation heran-
getragen werden) bis zu dem Punkt, an dem Ihre Arbeit abgeschlossen ist.  

― Wer entscheidet bei [Org/Abt] über die Realisierung und die inhaltliche Ausrichtung 
von Projekten?  

+ Wie laufen diese Entscheidungsprozesse ab? [formeller, informeller, zeitl. 
Rahmen] 

+ Welche Akteure, Interessengruppen oder Rahmenbedingungen beeinflus-
sen dies darüber hinaus (= die Auswahl und thematische Ausrichtung von 
Projekten)? 

― Wer entscheidet über die tiefere, exakte inhaltliche Ausgestaltung von Projekten? 

― Welche Überlegungen bzw. welche Aspekte steuern die inhaltliche Ausgestaltung 
der Projekte? 

+ Welche Märkte spielen für [Org/Abt] eine bedeutende Rolle? 
[Wachstumsmärkte?] 

+ Werden Adressaten Ihrer Geschäftstätigkeit/Dienstleistung/Produkte bzw. 
zukünftige Nutzerinnen und Nutzer mit in die Überlegungen einbezogen? 
[Frauenmärkte?] 

 

Genderdimension 

― Inwieweit spielen Gender-Aspekte  – bzw. Geschlechterunterschiede – eine Rolle 
für Ihre Arbeit? 

― Die "Genderdimensionen" im WTT-Prozess zu analysieren ist eine relativ neue Be-
trachtungsweise des Innovationsprozesses - Welche Assoziationen ruft das Begriffs-
paar "Gender und WTT" bei Ihnen hervor? 

Erläuterung später: Def.: (1) der qualitative, thematische Einbezug von Gender-As-
pekten &  
(2) der quantitative Einbezug von Frauen wg. Innovations- und Qualitätsgewinn 

― Werden derzeit von Ihrer Organisation/Abteilung Frauen adressiert, z.B. durch Ihre 
Angebote oder als Nutzerinnen, als Kundinnen? 
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+ Wie schätzen Sie die Möglichkeiten von [Org/Abt] ein, Frauenmärkte expli-
zit zu adressieren?  

+ Wenn keine Frauen in Team sind: Auf welchem Weg werden die Sichtwei-
sen von Frauen einbezogen/erhoben? 

+ Ergeben/Ergäben sich daraus Vorteile für Ihre Organisation/Abteilung? 
Wenn ja, welche?  

― Können Sie in Ihrer alltäglichen Arbeit feststellen, dass die geschlechtergemischte 
Zusammensetzung eines Teams einen Zugewinn ergibt?  
(a) Im Arbeitsprozess? / (b) Bezogen auf das Arbeitsergebnis? 
Bitte an BSP erläutern. 

― Wie schätzen Sie die Bereitschaft der oben benannten  Entscheidungsträgerinnen / 
Entscheidungsträger ein, eine "Geschlechterdimension" bei der Ausrichtung von 
Projekten mitzudenken? Könnten Sie eine typische Szene, Situation oder Person be-
schreiben, die Sie gerade im Kopf haben? 

Backup bei einer Person: Wären Sie als Entscheidungsträger/in dazu bereit, in Zukunft 
stärker eine "Geschlechterdimension" bei der Ausrichtung von Projekten mitzuden-
ken? 

Beispiel:  

+ Technik im Allgemeinen und Werkzeuge im Speziellen „traditionell männ-
lich“. 

• → Bosch 2003 IXO speziell für Frauen, besonders leicht und handlich  
• → Mit inzwischen zwölf Mio. verkauften Einheiten ist der IXO mittlerweile das 

mit Abstand erfolgreichste Elektrowerkzeug der Welt. 
+ Frauen haben andere Transportwege als Männer: Sie nutzen das Auto häufi-

ger, für kürzere Strecken und mit mehr Personen. → Daher achten sie eher 
auf Funktionalität. 

+ Unterschiedliche Ansprüche an den öffentlichen Nahverkehr (Frauen: fahren 
kürzere Strecken, Beleuchtung an Haltestellen)  

+ Nochmals: Welche Vorteile könnten sich dadurch aus Ihrer Sicht für 
[Org/Abt] ergeben? Bitte an BSP erläutern. 

+ Wo bestehen bei [Org/Abt] besondere Herausforderungen oder sogar Hin-
dernisse, eine "Genderdimension" mitzudenken? 

― In Deutschland sind am WTT-Prozess prozentual gesehen weniger Frauen beteiligt 
als in anderen Ländern – woran liegt das Ihrer Meinung nach? 

Beispiele: 20% Frauen in F&E; 3,5-5% bei Patentanmeldungen; 8% bei High-Tech 
Gründungen 
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+ Haben Sie eine Idee, was sich verändern müsste, um mehr Frauen anzu-
sprechen?  

+ Was könnte helfen, Frauen besser im WTT-Prozess zu integrieren? Was sind 
Ihrer Meinung nach mögliche Ansatzpunkte, um verstärkt Frauenmärkte zu 
adressieren? Was würden Sie tun? 

•  

Internationale Vergleichbarkeit 

― Inwiefern ist der WTT-Prozess in Deutschland mit dem Prozess anderer Ländern 
vergleichbar? 

+ Was läuft aus Ihrer Sicht am Innovationsstandort Deutschland besonders 
gut? Wo könnten andere Länder von Deutschland lernen? [Fokus: Frauen] 

+ Wo sehen Sie Handlungs- und Verbesserungsbedarf? Wo können andere 
Länder als Vorbild für den deutschen WTT-Prozess fungieren? Kennen Sie 
"Good Practices"? [Fokus: Frauen] 

― Wie hoch ist der Internationalisierungsgrad Ihrer WTT Aktivitäten? 

+ Nennen Sie uns bitte Kooperationen, die typischerweise international 
sind (Technologien / Institutionen / etc.)? 

+ Allg. Einschätzung: Wie international/national ist der Wissens- und Tech-
nologietransfer in Deutschland insgesamt? 

― Können Sie sich vorstellen, welchen Nutzen eine stärkere Partizipation von 
Frauen im WTT erbringt? [bereits erörtert: andere Märkte] 

+ …hinsichtlich einer stärkeren Internationalisierung? 

+ …andere Ideen? 

― Was macht Ihre Organisation/Abteilung aus Ihrer Sicht heute schon besonders gut, 
wenn es darum geht, effektive und erfolgreiche WTT-Prozesse zu gestalten? 

+ Was sind aus Ihrer Sicht Erfolgsfaktoren?  

+ Welche Hemmnisfaktoren bestehen heute noch (mit Bezug zum WTT)? 

― Wenn Zeit und Einfluss keine Rolle spielten: was würden Sie tun, um den WTT in 
Deutschland effektiver und erfolgreicher zu gestalten? [& Einbezug von Gender] 
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B | Paper II 

Interview guide experienced entrepreneurs (the interview guide for transfer ex-
perts is the same as in paper I as paper I conducted a secondary analysis of the 
same data; the second interview guide will therefore not be outlined again) 

Vorstellung 

Bitte stellen Sie sich und Unternehmen kurz vor.  

+ Was sind Ihre Aufgaben? Für was sind Sie verantwortlich?  

 

Gründungshistorie 

Bitte beschreiben Sie Ihre individuelle Gründungsgeschichte. 

+ Aus welchem Fachbereich/Sektor, aus welcher beruflichen Position? 

+ Einzel- oder Teamgründung? 

+ mit neuer Technologie/eigenem Patent? 

+ Zeitlicher Ablauf 

― Was war Ihre Motivation auszugründen?  
[necessity oder opportunity] 

Bei Ausgründung aus Organisation: Welche Strukturen und Rahmenbedingungen bei Ih-
rem früheren Arbeitgeber haben Ihnen der Prozess der Ausgründung erleichtert? 
Welche waren hinderlich? 

Durch wen / welche Akteure wurden Sie bei Ihrer Ausgründung unterstützt? 

+ durch (fachliche) Beratung? 
[Businessplan, Finanzierung, rechtliche Beratung, Personal] 

+ durch finanzielle Mittel?  
[Anteil Bankkredit / eigene Mittel / private Kredite / öffentliche Förderung / 
Venture Capital Geber] 

― A + A = ❤ 

― Individuelle Situation 

+ Was waren Ihre ersten Berührungspunkte mit dem Thema Start-Up / Grün-
dung? 

+ Haben Sie in Ihrem beruflichen oder privaten Umfeld schon vorher Grün-
dungen erlebt?  
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+ Wie hat Ihr Umfeld auf Ihren Gründungswunsch reagiert? Können Sie sich 
an eine bestimmte Situation erinnern und uns diese erzählen? 
[Familie, Freunde, Kollegen, Vorgesetzte] 

+ Haben Sie, bevor Sie ausgegründet haben, eine Ausgründung als sozialen 
Auf- oder Abstieg wahrgenommen? Wie ist das heute? 

+ Können Sie sich an eine Situation erinnern, als Sie darüber nachgedacht ha-
ben, auszugründen? Was haben Sie damals gedacht, würde sich durch die 
Gründung für Sie verändern? 

+ Haben sie vor Ihrer Ausgründung persönlichen Kontakt zu andere Gründe-
rinnen/ Gründern gesucht, um Ihre Vorstellungen zu validieren? 

 

Produkt und Zielgruppe 

Welches war die Idee, die Sie beschlossen haben in eine Gründung umzusetzen? 

Wie hat sich diese zu einem marktfähigen Produkt / einer marktfähigen Dienstleistung 
entwickelt? 

+ An welche Zielgruppe richtet sich Ihr Produkt / Ihre Dienstleitung? Berück-
sichtigen Unterschiede zwischen männlichen und weiblichen Kunden? 

+ Wurden Sie in diesem Prozess beraten? Von wem? 

+ Wurde eine Marktanalyse gemacht? Wurde die Marktanalyse geschlechts-
spezifisch ausgewertet? = speziell untersucht, ob Frauen und Männer unter-
schiedliche Bedarfe an Ihr Produkt / Ihre Dienstleistung haben? 

― [Bei Hightech-Gründungen] 

+ Wie haben sie die Gründungsbedingungen in der High-Tech-Branche erlebt? 

+ Wo begegnen Sie in ihrem beruflichen Umfeld Frauen? An welchen Stellen, 
in welchen Positionen? 

+ Wo bestehen bei [Org/Abt] besondere Herausforderungen oder sogar Hin-
dernisse, eine "Genderdimension" mitzudenken? 

 

Entscheidungsprozesse und -positionen im Arbeits- und Projektverlauf 

― Wie viele Entscheidungspositionen gibt es in Ihrem Start-Up/Unternehmen?  

Definition Entscheidungsposition: Position auf Ebene des strategischen Manage-
ments mit Gestaltungsspielraum  

+ Wie werden Entscheidungspositionen besetzt?  
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+ Wie setzen sich diese Entscheidungspositionen zusammen – wie viele 
Frauen und wie viele Männer gibt es (in Ihrer Abteilung)? 

― Wie ist die Zusammensetzung (Männer / Frauen) in Ihrem Verantwortungsbereich 
insgesamt?  

+ Aufgrund welcher Kriterien werden Teammitglieder ausgesucht? 

 

Kooperationspartnerinnen und Kooperationspartner 

― In unserem Projekt geht es um den Wissens- und Technologietransfer. [Modell zei-
gen]  Können Sie anhand des Modells aufzeigen, mit welchen Akteuren des WTTs 
Sie intergieren? Wo bzw. in welchen Positionen finden sich verstärkt Frauen? 

+ Welche Rolle haben typischerweise Ihre Partner aus Wirtschaft / Forschung 
/ Mittler // Stakeholder? Wie ist eine Wi-Ws-Kooperation gestaltet – wer ist 
federführend? Wo bzw. in welchen Positionen sind bevorzugt Frauen betei-
ligt?  

+ Mit welcher Art von Kooperationen sind Sie zufrieden? Welche Kooperatio-
nen würden Sie (grundsätzlich) gern verändern?  

 

Genderdimension 

― In Deutschland gründen Männer mehr als doppelt so häufig wie Frauen. Außerdem 
gründen Frauen kleiner, später und häufiger im Dienstleistungsbereich.  
Können Sie anhand Ihrer eigenen Gründungserfahrung Faktoren identifizieren, wa-
rum das so ist? 

― Backup: Gibt es für Frauen und Männer unterschiedliche Gründungsbedingun-
gen? Bezogen auf Familiensituation, Rückhalt, Finanzierung, Überzeugungskraft, 
Glaubwürdigkeit, Durchsetzungsvermögen, Netzwerke…  

 

Schluss 

― Wie würden Sie die nationalen Rahmenbedingungen für Gründungen beurteilen? 
Was macht es Gründerinnen und Gründern in Deutschland leicht, was fällt schwer? 

+ Kennen Sie andere Länder, in denen Gründen leichter fällt? 
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― Wenn sie nun auf Ihren Gründungsprozess zurückschauen, an welcher Stelle hätten 
Sie am ehesten Unterstützung gebrauchen können? Durch wen und in welcher 
Form? 

― Wenn Sie durch eine Zeitreise die Möglichkeit hätten, mit Ihrem früheren Ich zu 
sprechen, was würden Sie sich selbst in Bezug auf die Gründung raten? 
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C | Paper III 

1. Interviewee and workplace  

Let me begin by asking you a few questions about your field of work. We are partic-
ularly interested in how researchers can be encouraged to patent and market their 
inventions; in other words, how we can increase the number of patents and aca-
demic spin-offs. 

 What is your job title? Could you please briefly describe your primary job re-
sponsibilities?  

 What does your [office/division/center/[NAME]] do, what goals does it pursue?  

 When was your [office/division/center/[NAME]] founded? [Were there any pre-
decessors?] 

 Why was it founded, what and/or who was the driving force behind it?  

 If we talk about the structure of your organization, how is your [office/division/ 
center/[NAME]] positioned in that structure? Who is your immediate supervi-
sor?  

 How is your [office/division/center/[NAME]] funded? 

 Do you find this funding sufficient? Is this funding based on performance 
evaluations? 

 Approximately how much money does your organization have available 
for promoting transfer activities in total? 

 How many spin-offs have you accompanied within the last year? 

 Were these rather technological or service-oriented spin-offs? 

 How were the founding teams compound? 

 How many patents have you accompanied within the last year? 

 Which disciplines spawned the patents? 

 Who applied for the patents? [roughly men-to-women ratio] 
 

Transfer Office traits  
 How many people does your [office/division/center/[NAME]] employ?    

 What is roughly the men-to-women ratio? 
 From what educational and professional backgrounds are these people 

drawn?   

 In your office/division/center/at [NAME], most employees are men/women 
[MERKER: …employees are equal parts men and women]. Why do you think is 
that so?  
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 Do you believe that in this office/division/center/at [NAME], employees being 
equal parts men and women would affect its goals, the ways in which in it oper-
ates, and its results [directions, work styles]?  

 What are your typical hiring practices for this office/division/center/[NAME]? 
[Do you typically seek candidates inside or outside of the organization? What is 
a typical number of candidates]? 

 How is [your office/division/center/[NAME]] organized? Who participates in 
making decisions and how?  

 Do these people typically consider points of view that may be different 
from their own? For example, if a group of men is making a decision, will 
they consider how this decision might affect women?  

 

2. Knowledge and technology transfer – meaning and activities  

 What does the expression knowledge and technology transfer mean to you?  

 Is there common understanding of this expression in your organization?   

 Which particular transfer activities [patenting, licensing, spin-offs, contract re-
search, and the dissemination of scientific findings] are most common, most im-
portant in your organization?  

 

3. Implementation  

Support programs 

 What services does your [office/division/center/[NAME]] provide and how do 
you assist inventors and aspiring academic entrepreneurs? [MERKER: Do you 
help employees develop business and marketing skills and how? Do you help 
them build teams and how?]  

 How do you typically help aspiring academic entrepreneurs [advisement, 
the development of business ideas, resource acquisition, etc.]?   

 Do you advise them on their work-life balance options and how?  

 Could you please describe a typical advisement session with an aspiring aca-
demic entrepreneur or entrepreneurs? 

 Is there a standard procedure for them to follow? [MERKER: as an indi-
vidual/ as a group] 

 Is there such a procedure for inventors who apply for patents? 

 

Spin-off support 
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 How does your organization help aspiring academic entrepreneurs obtain finan-
cial resources?  

 For example, do you connect these people with venture capitalists?  

What non-monetary support do you provide [equipment, office space, infrastructures]?    

 

Participants  

 Who typically comes to you for assistance [inventors, aspiring academic entre-
preneurs]?  

 Are these people typically academic employees or students? If employ-
ees, what positions do they typically occupy and what is their typical ca-
reer history? Have they, for example, worked exclusively in academia or 
have they also worked in industry? How long have they typically worked 
in academia and/or industry? 

 Typically, how developed are their business ideas when they first come 
to you? [MERKER Among those who do not have any specific ideas, what 
is the proportion of those who are determined to start their own busi-
ness at some point?  

 In which fields do they typically work? 

 Are these people mostly men or women? In your opinion, why is that so?  

 Do men and women typically seek different kinds of assistance? 

 Would you say that men and women typically develop different business ideas? 

 If yes, what are the typical differences between these ideas? [For exam-
ple, do men and women respond to different people’s needs?]  

 Would you say that men and women approach entrepreneurship differ-
ently and how? What do you think are the similarities and differences be-
tween their reasons and goals? 

 Is identifying entrepreneurially-minded employees part of your job?   

 If yes, how do you it? Do you, for example, consider their fields of work, 
achievements, and/or personal traits? Do you approach them even if 
they do not have any specific business ideas?    

 

4. Goals and strategies 

 Why does your organization engage in and/or promote transfer activities? What 
are its goals? [MERKER: Do you have different reasons for encouraging patents 
and spin-offs?] 
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 What additional benefits do you hope to realize by engaging in and/or 
promoting transfer activities?  

 What other parts of your organization engage in and/or promote transfer activi-
ties? How are all these activities coordinated?  

 How significant are transfer activities in your organization? Who directs these 
activities? 

 Does your organization offer or promote entrepreneurial education (for exam-
ple, business administration courses)? Which particular part of the organization 
does that? [Nicht bei Lehrenden:] Do you collaborate with teaching professors?  

 Are transfer activities, particularly academic entrepreneurship, part of job train-
ing in your organization? 

 Whom do you hope to reach by promoting transfer activities [students, employ-
ees, people outside of your organization]?  

 What do you do to reach these people? Do you approach different 
groups in different ways? [MERKER: Gender awareness programs] 

 Are there any specific programs for women? If yes, what do they focus on and 
what makes them different? 

 Do you believe that if we want participants in transfer activities to be 
equal parts men and women, we will need to specifically encourage 
women to engage in these activities?   

 Do you collaborate with other organizations and what kinds of organizations 
[commercial, scientific, etc.]?  

 In what ways do you do that? What are the goals of such collaboration, 
how does it benefit your organization and those [employees/students] 
that you assist?   

 Do you maintain connections with other transfer organizations? Where are 
these organizations mostly located, in [LAND], outside of [LAND], or both?  
 Why do you maintain these connections, how do you use them?  

 

5. Organizational and national specifics  

 Which specific practices and aspects of organizational culture encourage trans-
fer activities [patents and spin-offs] in your organization [the availability of role 
models, organizational commitment, particular HR and PR practices, incentives, 
prestige, etc.]? 

 What incentives [monetary and otherwise] do you provide? 
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 Are there career benefits for those who engage in or promote transfer 
activities [patents, spin-offs]; in other words, is participation in or assis-
tance with transfer activities a performance criterion? 

 How would you describe the general attitudes toward entrepreneurship in 
[LAND]? 

 Do these attitudes affect the ways in which your organization operates 
and how?  

 In your estimation, how available is venture capital to aspiring entrepreneurs in 
[LAND]?  

 Are there any national programs that promote entrepreneurship, particularly 
academic? How effective do you consider these programs? 

 

6. Drivers and barriers  

 When it comes to promoting transfer activities [particularly patents and spin-
offs], what do you believe does [Organization] do best? 

 What is your recipe for success? [What helps you achieve your goals?]  

 Do you have a spin-off success story to share?  

 … either of a successful process or a successful outcome?   

 In your opinion, what encourages [what national, organizational, and individual 
factors encourage] entrepreneurial attitudes in researchers in [LAND]?  

 Do men and women respond to these factors differently and how?  

 In your opinion, what [national, organizational, and individual factors] may dis-
courage entrepreneurial attitudes in researchers in your organization?  

 How do you think your organization could improve its assistance to en-
trepreneurially-minded employees?  

 In your opinion, what are the hallmarks of a particularly successful transfer of-
fice?  

 What are the performance evaluation criteria for [your office/divi-
sion/center/[NAME]], if any? 

 

7. Finishing up  

 Is there anything that we may have overlooked, anything you would like to add?  
 

 Can you recommend any other person or organization in [LAND] you think we 
should talk to?  What would you say are the organizations in [LAND] that employ 
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exemplary transfer strategies, either in general or with regard to gender in par-
ticular?  
 

We plan to present the results of our study online and also give interviewees the oppor-
tunity to contact one another. Would you be interested in our making your contact in-
formation available to other interviewees?  
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D | Paper IV 

Interview guide for academic founders I 

HERAUSFORDERUNGEN 
I. Welche Ziele und Interessen verfolgst du mit dem Projekt? (Merker: Ziel auf der 

Meta-Ebene; Interessen auf persönlicher Ebene)  
 Vertreten alle Teammitglieder die gleichen Ziele und Interessen? 
 Gab es zwischen den einzelnen Disziplinen Ziel-bzw. Interessenkonflikte oder 

decken sich die Interessen mit denen der anderen Teammitglieder? 
 Wurden die Ziele und Interessen am Anfang klar kommuniziert? Wie habt ihr 

diese kommuniziert? (Bzw. mit welchen Methoden?) 
 Hättet ihr euch weitere Unterstützung gewünscht? (Wenn ja, inwiefern?) 
 Inwiefern hat euch das Einzel- und Teamcoaching bei der Zieldefinition unter-

stützt?  
 

II. Sind deiner Meinung nach alle Teammitglieder auf dem gleichen Wissensstand?  
 Das heißt, wie gut verstehst du, was die anderen Teammitglieder sagen? 

Sprecht ihr eine gemeinsame Sprache? 
 Kam es beispielsweise zu fachspezifischen Missverständnissen? Wie seid ihr da-

mit umgegangen?  
 Wie habt ihr eine gemeinsame Sprache erreicht?  
 Kennt ihr die Expertise/Fähigkeiten der anderen Teammitglieder? Könnt ihr diese 

nutzen? Wie habt ihr diese sichtbar gemacht/offen gelegt? (Stichwort: Wissens-
integration) 

 Welches Medium benutzt ihr, um Wissen auszutauschen? Bei welchen Gelegen-
heiten und wie oft tauscht ihr euer spezifisches Wissen aus? (Stichwort: Operati-
onale Umsetzung) 

FÜHRUNG 
I. Wie gestaltet sich Führung in deinem Team?  

 Zeichnen sich hierarchische Strukturen ab? 
 Gibt es einen klassischen Leader? Aus welcher Disziplin kommt der? 
 Siehst du in der Führung interdisziplinärer Teams eine besondere Herausforde-

rung? 
 Hat das Teamcoaching euch bei der Findung von Führungsstrukturen unter-

stützt? Welche anderen Methoden habt ihr angewandt und wünschst du dir? 
 

II. Wie laufen Entscheidungsprozesse in deinem Team ab?  
 Welche Herausforderungen sind bei Entscheidungsprozessen aufgetreten? Gab 

es aufgrund der unterschiedlichen Fachdisziplinen besondere Hürden? Gab es 
hierarchische Hürden bei Entscheidungsprozessen?  

 Wie sind Entscheidungsprozesse abgelaufen/welche Methoden habt ihr ange-
wandt, um Entscheidungen zu treffen? Inwiefern hat euch das Teamcoaching 
unterstützt?  

 Wo wünschst du dir noch bessere methodische Untersetzung? 
 

METHODISCHE UNTERSTÜTZUNG 
I. Welche Unterstützungsleistung hat euch – aus deiner Sicht – bisher am meisten ge-

holfen? Warum? (Operativ) 
 Welche weitere Unterstützung wünschst du dir in den nächsten 3 Monaten von 

uns?  
 Würdest du dir mehr externe Expertise (Markt- / Branchen-Experten, Technolo-

gie, Design, Teamcoaching) als Unterstützung wünschen?  
 
QUALITÄT DER GRÜNDUNGSIDEE 
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I. Welchen Mehrwert für die Gründungsidee siehst du in der Kombination von Theo-
rie- und Praxiswissen?  
 Welchen Mehrwert für die Gründungsidee siehst du in der Kombination ver-

schiedener Disziplinen? (Stichwort: Interdisziplinarität vs Transdisziplinarität) 
Wo siehst du den größeren Mehrwert: In der Kombination von praktischem und theoreti-
schen Wissen oder der Kombination unterschiedlicher Fachdisziplinen? Warum? 

Interview guide for academic founders II 

EINSTIEG 
Wie würdest du zusammenfassend die letzten 4 Monate beschreiben? 
Was ist rückblickend dein persönlicher Eindruck vom Projekt?  
Was hat deiner Meinung nach den Projektausgang am stärksten beeinflusst? 
 
ZUSAMMENARBEIT 
 

III. Wie würdest du die Zusammenarbeit in eurem Team beschreiben?  
 Warst du zufrieden mit der Zusammenarbeit? 
 Hast du den Eindruck, dass alle Teammitglieder mit der Zusammenarbeit zufrie-

den gewesen sind? 
 Bist du mit eurem bisherigen Arbeitsergebnis zufrieden? 

IV. Was waren Erfolgsfaktoren bei der Zusammenarbeit?  
 Welche Rolle hat hier die Interdisziplinarität gespielt? 

V. Hast du dich durch die Teamarbeit individuell weiterentwickelt?  
 Trug die interdisziplinäre Teamzusammensetzung besonders dazu bei, dass du 

neues gelernt hast? (Stichwort: Lerneffekt durch unterschiedliches Fachwissen, 
Arbeitsstile, Problemlösungsansätze) 

VI. Inwiefern hat das Projekt eure Zusammenarbeit beeinflusst? 
 
HERAUSFORDERUNGEN 

I. Was war rückblickend die größte Herausforderung in dem Projekt?  
 Gab es noch weitere Probleme?  
 Kam es in der Zwischenzeit zu weiteren fachspezifischen Missverständnissen? 

Wie seid ihr damit umgegangen? 
 Hättet ihr euch in diesem Bereich weitere Unterstützung gewünscht? (z.B. in der 

Lösung von Interessenskonflikten, in der Kommunikation eigener Interessen etc.) 
 

II. Haben sich deine im Projekt verfolgten Ziele und Interessen mit der Zeit geändert? 
(Merker: Ziel auf der Meta-Ebene; Interessen auf persönlicher Ebene)  
 Gab es in der Zwischenzeit zusätzliche Ziel- bzw. Interessenkonflikte zwischen 

den Disziplinen oder haben sich die Interessen aller Teammitglieder immer stär-
ker angeglichen? 

III. Hattest du das Gefühl, dass in deinem Team unterschiedliche starke Commitments 
vorgeherrscht haben? Falls ja: Hat das eine Herausforderung dargestellt? 
 Wie wichtig schätzt du ein einheitliches Commitment aller Teammitglieder ein?  
 Hat das Projekt euch eher gestärkt oder eher gehindert, ein einheitliches Com-

mitment zu erreichen? (Stichwort: Teamcoaching Beate – Kommunikation von 
Prioritäten?) 

 Hat das Projekt unterschiedliche Commitments zugelassen? 
 Inwiefern hat das Projekt dein eigenes Commitment gestärkt? 

 
FÜHRUNG 

III. Wie gestaltet sich zum jetzigen Zeitpunkt Führung in deinem Team?  
 Zeichnen sich mittlerweile hierarchische Strukturen ab? 
 Gibt es einen klassischen Leader? Aus welcher Disziplin kommt er? 
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IV. Haben sich Entscheidungsprozesse in deinem Team mit der Zeit verändert?  
V. Inwiefern hat das Projekt dazu beigetragen, dass sich funktionierende Führungs-

strukturen etabliert haben? 
 

MOTIVATION / TRANSFER 
I. Was war deine initiale Motivation an dem Projekt teilzunehmen? 

 Hat sich deine initiale Motivation durch das Projekt verändert? 
 

II. Was hast du aus dem Projekt gelernt / mitgenommen – bezogen auf zukünftige 
Gründungen und deine persönliche Entwicklung? 

 [Falls nicht angesprochen: Optimierung von Fähigkeiten, Interessen, Kontakten, 
Netzwerk, Motivation, Gründungsmentalität?] 

 [Falls nicht angesprochen: Was würdest du bei Gründungen in Zukunft stärker be-
rücksichtigen?] 
 

III. Würdest du in Zukunft ein Unternehmen gründen? 
 Inwiefern hat dich das Wissensdreieck Projekt in deiner Motivation, die Ge-

schäftsidee voranzutreiben und zu gründen unterstützt? Inwiefern hat das Pro-
jekt deine Gründungsmotivaton allgemein gestärkt? 

 Würdest du in Zukunft gerne mehr in interdisziplinären Teams zusammen arbei-
ten? Warum / Warum nicht? 

 
KOMPETENZ 
 

I. Bildet euer Team deiner Meinung nach die notwendigen Kompetenzen ab, um 
Marktpotenziale zu erkennen und Möglichkeiten für neue Geschäftsmodelle zu ent-
decken?  
 Hat euch das Projekt in diesen Kompetenzen gestärkt?  
 Inwiefern trägt die Interdisziplinarität in deinem Team deiner Meinung nach zur 

Entwicklung solcher Kompetenzen bei? 
 
METHODISCHE UNTERSTÜTZUNG 

II. Welche Unterstützungsleistung hat euch – aus deiner Sicht – am meisten geholfen? 
Warum bzw. inwiefern? (Operativ) 
 Welche Methoden/ Unterstützungsangebote haben euch nicht weiter gebracht? 

Warum? 
 Welche Unterstützungsangebote hättest du dir im Nachhinein noch mehr ge-

wünscht?  
  [Falls nicht angesprochen: Hättest du dir mehr externe Expertise (Markt- / Bran-

chen-Experten, Technologie, Design, Teamcoaching) als Unterstützung ge-
wünscht?] 

 Hattet ihr Zugang zu allen notwendigen Ressourcen, um euer Gründungsvorha-
ben zu fördern? Hat euch etwas gefehlt?  

 An welchen Stellen siehst du bei der Planung / Organisation oder dem Aufbau 
des Projekts Verbesserungspotenzial? 

 

Interview guide for academic founders III 

I. Zu welchem Zeitpunkt bist du ausgestiegen? 
 Vor der Konzeptionsphase 
 In der Konzeptionsphase 
 Nach dem Jury-Pitch 

 
II. Was ist die Ursache für den Ausstieg aus dem Projekt? 
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III. [Die folgenden Punkte nur ansprechen, wenn sie nicht schon genannt wur-
den] 
 Bist du ausgestiegen, weil von deiner Kompetenz nicht Gebrauch gemacht wer-

den konnte?  
 Bist du ausgestiegen, weil sich deine Ziele und Interessen nicht mit denen der 

Gruppenmitglieder / anderen Teilnehmer gedeckt haben? 
 Bist du aufgrund von persönlichen Gründen (Teamkonflikten, Krankheit, priva-

tes Umfeld, Vereinbarkeit) ausgestiegen? 
 Bist du der Meinung aufgrund deiner Persönlichkeit nicht für die Gründung ei-

nes Unternehmens geeignet zu sein? 
 Bist du aufgrund von Projekt-bezogenen Rahmenbedingungen (Aufbau, Finan-

zierung, Zeitplan, Interdisziplinarität) ausgestiegen?  
 Bist du ausgestiegen, weil die Unterstützungsleistung zu gering / nicht passend 

war? 
 Wann hast du den Entschluss gefasst, auszusteigen? 

 
IV. Was war deine initiale Motivation an dem Projekt teilzunehmen? 

 
V. Was hast du aus dem Projekt gelernt / mitgenommen – bezogen auf zukünftige Grün-

dungen und deine persönliche Entwicklung? 
 [Falls nicht angesprochen: Optimierung von Fähigkeiten, Interessen, Kontakten, 

Netzwerk, Motivation, Gründungsmentalität?] 
 [Falls nicht angesprochen: Was würdest du bei Gründungen in Zukunft stärker be-

rücksichtigen?] 
 

VI. Würdest du in Zukunft ein Unternehmen gründen? 
 Hat dich das Projekt eher gestärkt, in Zukunft ein Unternehmen zu gründen oder e-

her abgehalten? 
 Würdest du in Zukunft gerne mehr in interdisziplinären Teams zusammen arbeiten? 

Warum / warum nicht? 
VII.  

VIII. Welche Methoden/ Unterstützungsangebote haben dich besonders weiter gebracht? 
Warum bzw. inwiefern? 
 Welche Methoden/ Unterstützungsangebote haben dich nicht weiter gebracht? Wa-

rum? 
 Welche Unterstützungsangebote würdest du dir in Zukunft noch mehr wünschen? 
 Wie hätte man dich im Projekt halten können? 

 

 

 

Interview guide for coaches 

EINSTIEG 
Wie würdest du das Projekt in den letzten 4 Monaten Revue passierend zusammenfassen? 
Was sind die eindrücklichsten Momente oder Erkenntnisse für dich? 
 
QUALITÄT DER GRÜNDUNGSIDEE 

I. Welchen Mehrwert hat für dich die interdisziplinäre Teamzusammensetzung?  
 

II. Basierend auf deinen Erfahrungen, wie würdest du die   
Marktorientierung im Vergleich zu nicht interdisziplinär aufgestellten Teams ein-
schätzen? 
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 Wie stufst du vergleichsweise die Umsetzbarkeit der Ideen, den Innovationsgrad 
und den Ausarbeitungsgrad der interdisziplinären Teams ein? 

 Weisen die Teams deiner Meinung nach die notwendigen Kompetenzen auf, 
um Marktpotenziale zu erkennen und Möglichkeiten für neue Geschäftsmodelle 
zu entwickeln?  

 Inwiefern trägt die Interdisziplinarität Ihrer Meinung nach zur Entwicklung sol-
cher Kompetenzen bei? 

III. Wo siehst du den größeren Mehrwert: In der Kombination von praktischem und 
theoretischen Wissen oder der Kombination unterschiedlicher Fachdisziplinen? Wa-
rum? 
 Wie schätzt du die Wahl der 3 Fachgebiete (Design, Engineering, BWL) ein? 

 
IV. An Business Coaches:  

Welche Rolle spielt deiner Meinung nach die Interdisziplinarität bei dem Entwick-
lungsprozess der Gründungsidee? Ist diese eher fördernd oder hemmend? Warum?  

 
TEAM 

I. Wie würdest du unabhängig von der Gründungsidee die Stärke der Teams beschrei-
ben? 
 Sind die Teams, abgesehen von der Idee, dazu in der Lage, sich gegen Andere 

durchzusetzen?  
 Wie wichtig schätzt du die Interdisziplinarität für die Teamstärke ein? Inwiefern 

ist die Interdisziplinarität ein Erfolgsfaktor / Mehrwert für die Teamstärke? 
 Hat der Wissensdreieck – Prozess dazu beigetragen, dass sich starke Teams bil-

den? 
 Sind die Teams deiner Einschätzung nach stark genug / in der Lage, die Grün-

dungsideen umzusetzen? 
 
HERAUSFORDERUNGEN 

I. Welche Herausforderungen oder Hürden mussten deiner Meinung nach die Teams 
bewältigen? 
 Stellt die Interdisziplinarität der Teams eine besondere Herausforderung in Grün-

dungsteams dar? 
 
METHODEN 

I. Wie würdest du den Aufbau des Projekts insgesamt bewerten? 
 Was fandest du bei dem Aufbau des Projekts besonders hilfreich für die Ent-

wicklung von Gründungsideen? 
 Wo siehst du Potenziale / Verbesserungsspielräume für zukünftige Projekte 

(bzgl. Planung, Organisation, Aufbau)? 
 

II. Wie würdest du die Unterstützungsleistung im Projekt Wissensdreieck insgesamt be-
werten? 
 Welche Unterstützungsleistung war für die Teams – aus deiner Sicht – beson-

ders wichtig? Warum? 
 Durch welche Unterstützungsleistung hätten die Teams deiner Ansicht nach 

noch besser performen können? [Wäre mehr externe Expertise (Markt- / Bran-
chen-Experten, Technologie, Design, Teamcoaching) in dem Projektzeitraum 
sinnvoll gewesen?] 

 Verfügen die Teams deiner Meinung nach über die notwendigen Ressourcen, 
um ihre Geschäftsidee voranzutreiben und ihr Unternehmen zu gründen?  

 Inwiefern trägt die Interdisziplinarität deiner Meinung nach zum Vorhandensein 
der notwendigen Ressourcen bei? 

 Möchtest du uns abschließend noch etwas mitgeben? 
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Interview guide for jury members 

EINSTIEG: 
I. Was ist Ihr allgemeiner Eindruck von dem Projekt? 

 
 
QUALITÄT DER GRÜNDUNGSIDEE 

V. Welchen Mehrwert hat für Sie die interdisziplinäre Teamzusammensetzung?  
 

VI. Basierend auf Ihren Erfahrungen, wie würden Sie die   
Marktorientierung im Vergleich zu nicht interdisziplinär aufgestellten Teams ein-
schätzen? 
 Wie stufen Sie vergleichsweise (1) die Umsetzbarkeit der Ideen, (2) den Neu-

heitsgrad und (3) den Ausarbeitungsgrad der interdisziplinären Teams ein? Kön-
nen Sie bitte zu allen drei Aspekten Stellung nehmen? 

 Weisen die Teams Ihrer Meinung nach die notwendigen Kompetenzen auf, um 
Marktpotenziale zu erkennen und Möglichkeiten für neue Geschäftsmodelle zu 
entwickeln?  

 Inwiefern trägt die Interdisziplinarität Ihrer Meinung nach zur Entwicklung sol-
cher Kompetenzen bei? 

 Sind die Ideen der Teams ihrer Meinung nach konkurrenzfähig? 
 Trauen Sie den Teams finanziellen Erfolg zu? 

 
VII. Wo sehen Sie den größeren Mehrwert: In der Kombination von praktischem und 

theoretischen Wissen oder der Kombination unterschiedlicher Fachdisziplinen? Wa-
rum? 
 Wie schätzen Sie die Wahl der 3 Fachgebiete (Design, Engineering, BWL) ein? 

 
TEAM 

II. Wie würden Sie unabhängig von der Gründungsidee die Stärke der Teams beschrei-
ben? 
 Sind die Teams, abgesehen von der Idee, dazu in der Lage, sich gegen Andere 

durchzusetzen?  
 Wie wichtig schätzen Sie die Interdisziplinarität für die Teamstärke ein? Inwie-

fern ist die Interdisziplinarität ein Erfolgsfaktor / Mehrwert für die Teamstärke? 
 Hat der Wissensdreieck – Prozess dazu beigetragen, dass sich starke Teams bil-

den? 
 Sind die Teams Ihrer Einschätzung nach stark genug / in der Lage, die Grün-

dungsideen umzusetzen? 
 
METHODEN 

I. In Anbetracht der Performance der Teams, welche methodische Unterstützung wür-
den Sie den Teams darüber hinaus empfehlen?  
 Wo sehen Sie Defizite? 
 Verfügen die Teams Ihrer Meinung nach über die notwendigen Ressourcen, um 

ihre Geschäftsidee voranzutreiben und ihr Unternehmen zu gründen?  
 Inwiefern trägt die Interdisziplinarität Ihrer Meinung nach zum Vorhandensein 

der notwendigen Ressourcen bei? 
 
ABSCHLUSS 

I. Wo sehen Sie die Potenziale in dem Prozess?  
II. Welche Aspekte finden Sie besonders wichtig / erfolgsversprechend? 

III. Möchten Sie uns abschließend noch etwas mitgeben? 
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