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ABSTRACT 

There is an ongoing discussion about potentially commercialisable academic research 

not resulting in effective commercialisation in South Africa. This research adds to the body 

of knowledge by considering the role that an individual academic entrepreneur's social 

network plays in the spin-off process. The purpose of research is to improve our 

understanding of the social networks used by academic researchers that enable them to 

identify and commercialise their innovative research and commercialise it within the 

university context through the formation of an entrepreneurial spin-off.  

The study followed a quantitative methodological approach to establish the role of these 

networks in spin-off development and was actualised using a cross-sectional survey. 

Respondents were self-identified academic entrepreneurs, drawn from South African 

academic institutions. The research considered assumptions that research mobilisation, 

collaboration, unconventionality, university support, bureaucracy and the aspirations of 

the academic entrepreneur impact spin-off success. 

The study results provided a conceptual framework that integrates and enhances spin-off 

success using the academic entrepreneur's social network while enhancing 

entrepreneurial spin-off theory. The research showed that the existence of a triple helix 

is insufficient on its own to create a successful spin-off by providing insight on the 

networks needed for success. Further, the study clarified the importance of individual-

level characteristics that are important for academic entrepreneurship to succeed. The 

outcomes highlighted that research mobilisation, collaboration, risk taking activities, 

bureaucracy and academic aspirations have significant implications for successful 

academic entrepreneurship. These findings are noteworthy as the research has been 

conducted across disciplines and universities with vastly different resource availabilities. 
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CHAPTER 1: INTRODUCTION 

1.1 Purpose of the study 

This study aims to deepen our understanding of the role of social networks in the creation 

of university spin-offs by focusing on academic entrepreneurship in the South African 

context.  

1.2 Context of the study 

For more than a decade, the developing world has considered ways to improve its rate of 

development and economic growth. Globally, high degrees of innovation and 

entrepreneurship within domestic economies have been noted as an effective method of 

enhancing economic development (O’Shea, Chugh, & Allen, 2008). For this reason, 

attention has turned to universities where product development and new industry creation 

have been introduced through new knowledge production. Following the introduction of 

legislation to support the commercialisation of academic research in Europe and the 

United States of America, there was an increase in the number of academic led spin-offs 

from universities in these regions (Clarysse, Tartari, & Salter, 2011; Klooster, 2022).  

In South Africa, universities face increasing demands from the youth for knowledge and 

skills that will enable them to participate in the economy (Alessandrini, Klose, & Pepper, 

2013). Universities are expected to find ways of meeting these demands. It is expected 

that rents received by the university from academic innovation commercialisation could 

be used to overcome existing financial burdens as well as offering a financial return to 

government for their financial support as well as engineering future economic growth 

(Lester, 2005; Peng, Campbell, & Lee, 2014). In addition, there is research to suggest 

that new economic growth is moving from low-cost labour-intensive economies to 
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developed knowledge-based economies, making the promotion and exploitation of 

academic innovation important in maintaining emerging market competitiveness (Farrell, 

Mapanga, Chitha, Ashton & Joffe (2022).  

The concept of academic entrepreneurship is defined in different ways by various authors 

(Davey, Rossano, & Sijde, 2015; Jacob, Lundqvist, & Hellsmark, 2003; Steffensen, 

Rogers, & Speakman, 1999). It has been suggested by some authors that it is the product 

of the commercialisation of intellectual property that has originated from university 

sources (Etzkowitz, Asplund, & Nordman, 2001). While other authors suggest that 

academic entrepreneurship should be explained as the entrepreneurial activities 

undertaken by academics as an addition to their normal university duties (Shore & 

Mclauchlan, 2012). The thesis will use the understanding that academic entrepreneurship 

is “the commercialisation of university-generated knowledge through new ventures” 

(Davey et al., 2015,. pg. 3). This definition will allow for the heterogeneity of academic 

entrepreneurship to emerge while allowing for the context-specific social network drivers 

and inhibitors to be identified.  

However, academic entrepreneurs who develop academic innovation into businesses 

must navigate and transcend multiple social networks during start-up, making the process 

particularly complex and difficult. Despite the increasing importance of the 

commercialisation of academic innovation in emerging markets, academic research on 

the influence of social networks and their propensity to encourage spin-off firm 

development is limited, fragmented and it lacks rigorous development (Rasmussen & 

Wright, 2015; Sousa-Ginel, Franco-Leal, & Camelo-Ordaz, 2017; Terjesen & Elam, 

2009). The rise in the importance of the social network over the past decade has 

increased the need for detailed analysis in various fields. In the developing economies, 

the lack of effective formal institutions results in a reliance on social networks to create 

and enforce relationships and sustain cooperation between members of a community 

(Chandrasekhar & Kinnan, 2014). 
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To date, most of the research on academic spin-offs has focused on two processes, both 

of which have been established in the developed economies. The first process is a 

national innovation system approach, which originated in Europe. This systems approach 

argues that the success of these firms is a result of the macro-level interaction of three 

principal agents in the economy (Brannback, Carsrud, Krueger Jr., & Elfving, 2008; Cai, 

2013). This approach was developed in the literature as the ‘triple helix theory’. It was 

suggested that for a knowledge economy to succeed in the process of academic spin-off 

creation, the engagement of government, universities and industry must be effective 

(Leydesdorff & Etzkowitz, 1996). This theory assumes that entrepreneurs who 

commercialise academic innovation will be supported by government and will drive future 

economic growth. The second process was developed through the introduction of 

legislation in the United States that supported a transformation of the university to 

promote the commercialisation of knowledge within the university. This was achieved by 

granting ownership of intellectual property arising from academic research output (D’Este 

& Perkmann, 2011).  

Since universities produce educated people and new ideas, they are the main source of 

the assets needed to develop and grow a sustainable knowledge-based economy (Algieri, 

Aquino, & Succurro, 2013). To ensure a robust process of spin-off firm creation from 

academic knowledge, the South African legislature has implemented a series of 

measures based on those found in the developed markets to strengthen the linkages 

between universities, industries and government. In a report by Alessandrini et al. (2013), 

it is suggested that innovation developed by South African public universities is not being 

effectively commercialised. This finding implies a failure of the developed market models 

in South Africa. As a result, it would be expected that South Africa would have limited 

commercialisation of academic research. At the same time, according to the Global 

Competitiveness Index 2022, South Africa ranks relatively well at 27th out of 138 countries 

for collaboration in research and development (R&D) between university and industry. 
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In research conducted by Kruss and Visser, (2017), it is suggested that financial drivers, 

degree of knowledge creation and the roles that drive academics to engage with industry, 

as well as the types of benefits that they require from their intellectual property, are likely 

to differ significantly between universities in South Africa. This will result in significant 

differences in the observed quantity and quality of spin-off development. Thus, while the 

developed market research in this field is clear on the importance of the engagement of 

the role players, the heterogeneous and complex social networks found in the developing 

market may explain why some South African universities may be able to foster academic 

spin-off development, whereas others cannot. 

1.3 Research Problem 

New ventures do not develop in a vacuum, but are shaped by the social and institutional 

environment in which they exist (Urban & Gamata, 2020; Rasmussen, Mosey, & Wright, 

2014). Yet, proponents of the triple  helix and entrepreneurial university theories within 

developing knowledge economies have attempted to develop identical rigid structures 

and mimic organisations that facilitate the establishment of an innovation system within 

the developed economies. South Africa has followed suit and by legislating the 

relationship between the state and the university, government has attempted to ensure 

spin-off creation (Comacchio, Bonesso, & Pizzi, 2012; Ranga & Etzkowitz, 2013; Todeva, 

2013) in a similar way to that of the Bayh-Dole Act (1980) in the United States. Further, 

through the National Intellectual Property Management Office (NIPMO), the requirement 

for the existence of a boundary spanning entity within the university was created. The 

intention was that academic innovation will be transferred to industry in a similar way to 

that envisaged by the triple helix model. However, research suggests that the business 

environment is made up of interconnected parts or a network, where new knowledge and 

support are found (Vahlne & Johanson, 2009). 
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Recently, proponents of strategy research have argued that new business development 

is heterogeneous (Gartner, Stam, Thompson, & Verduyn, 2016) and is guided by complex 

networks of relationships (Vahlne & Johanson, 2009). While the norms and procedures 

used for business development (Lester, 2005; Meyer, 2003) are well defined in the 

literature, there is an emerging body of research that suggests that new firms succeed or 

fail through influences created within and outside these networks (Kruss & Visser, 2017; 

Whittington, 2006). 

In an attempt to understand and improve the process of the establishment of academic 

spin-offs, researchers have undertaken a number of investigations, which include the 

effectiveness of technology transfer from university to industry (Shane, 2004; Shinn, 

2002; Zhang, 2009), economic value creation through academic innovation (Algieri et al., 

2013; Grimpe & Hussinger, 2008; Rorwana & Tengeh, 2015) and entrepreneurial 

intentions of researchers (Chantson & Urban, 2018). Researchers also highlight the 

importance of collaborative and dynamic interactions between universities, government 

and industry (Ankrah, Burgess, Grimshaw, & Shaw, 2013; Carlsson & Fridh, 2002; 

Markman, Gianiodis, Phan, & Balkin, 2005; Siegel, Veugelers, & Wright, 2007).  The 

majority of these investigations have been conducted in the developed economies and 

all rely on the rigid models described by the triple helix and entrepreneurial university. 

However, it is important that practitioners do not simply use these extant models in a ‘one-

size-fits-all’ approach without paying attention to the institutional structures and existing 

capabilities that emerge from the specific characteristics in the local context in which they 

are grounded (Bramwell, Wolfe, & Hepburn, 2012).  

With this understanding in mind, it is clear that there is a need for more studies that 

consider academic entrepreneurship in the creation of spin-offs in their unique social 

context (Kruss & Visser, 2017) as the existing theories have not been able to accurately 

explain why there are dichotomous outcomes in the creation of spin-off firms from 

different South African public universities. While (Kruss & Visser, 2017) have been explicit 
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in their call, there are also implicit calls from studies as well.  Recent research has called 

for a more in-depth reviews of additional organisational-level factors that impact academic 

entrepreneurship (Urban & Gamata 2020; Chantson & Urban, 2018). It is also suggested 

that research is currently focused on singular universities or faculties and should rather 

considers multiple universities, faculties and departments when investigating factors that 

support the commercialisation of research.  It is argued that this will offer a more thorough 

understanding of the process and drivers of academic innovation (Ismail et al., 2015).  It 

was also noted in a paper by Kahsay, (2017) that while the importance of innovative 

research is widely understood, it is subject to a number of factors that are both internal 

and external to the university.  Studies that are able to contextually highlight these factors 

will enhance innovation in future research in those regions.  

Developing countries, such as South Africa, have a young innovation system, high levels 

of income and social inequality, absent linkages between key institutions and sporadic 

and uneven technological development (Bernardes & Albuquerque, 2003).  In this 

context, South African public universities face the additional challenge of contributing to 

global science and knowledge while addressing domestic social and economic problems 

(Suzigan & Albuquerque, 2011).  The social context that universities in South Africa find 

themselves in has been influenced by the legacy of colonisation, apartheid and a high 

Gini coefficient combined with high levels of poverty and inequality (Kruss & Visser, 

2017).   

This research finds that academic entrepreneurship leading to spin-off creation at public 

universities in South Africa has been shaped and continues to be shaped by the individual 

social context evident in the development of and engagement with their social networks.  

Thus, as networks operate as a linking and facilitating alliance that allows for resources 

to be acquired and utilised, this research improves academic entrepreneurial 

effectiveness by adding to our understanding of the social network factors that impact the 

effectiveness of spin-off creation through the consideration of the  effectiveness of spin-
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off creation at universities that operate in different historical social contexts and have 

access to different social networks thereby isolating the factors that drive academic spin-

off creation in South Africa. 

There is an immediate need for developing countries, such as South Africa, to improve 

their understanding of the current process of how academic innovation is converted into 

a spin-off company through the networks that facilitate access to, and utilization of, 

academic innovation (Alessandrini et al., 2013; Brannback et al., 2008; Carlsson, 2006; 

Kruss & Visser, 2017).     This research contributes to knowledge through its investigation 

of the role of the social networks in the creation of academic led spin-offs at South African 

public universities.  Its explicit contribution is through the identification and analysis of the 

specific social networking practices that engage to ensure the development of the 

academic spin-off firm in South Africa. 

1.4 Contribution to Knowledge 

This study contributes to the entrepreneurial social network and academic entrepreneurial 

literature. 

Many studies have been conducted to explain how academic entrepreneurs develop spin-

off ventures and most of these studies have created models to predict and facilitate the 

process of spin-off creation (Chia & Holt, 2008; Etzkowitz, 2003a; O’Shea et al., 2008; 

Rorwana & Tengeh, 2015). Further studies have been carried out to investigate the 

benefits of these ventures to the entrepreneur, university, and broader society. Most 

studies have been done in the developed markets of Europe and the United States 

(Carlsson & Fridh, 2002; Clarysse et al., 2011; Rothaermel, Agung, & Jiang, 2007). 

However, recently, studies have started to emerge that focus on the developing markets 

(Alessandrini et al., 2013; Kruss & Visser, 2017). These studies offer evidence of 

observations and outcomes that defy the existing knowledge base. As the existing 
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research relies on triple helix theory and the entrepreneurial university Theory to explain 

the phenomenon, the theories are not yet linking the involvement of the social network 

into the inter- and extra-organisational dynamics of academic firm development. 

This study is carried out in South Africa, which is a developing market and focuses on the 

role of social networks and their influence on the propensity of academic entrepreneurs 

to develop spin-off ventures. This study contributes to the existing body of knowledge by 

first, moving away from the hegemony of the extant theories, which is supported by 

research that suggests that the application of general laws for entrepreneurship is not 

possible as the theoretical merits of the argument and the empirical findings are often 

context specific (Zahra & Wright, 2011).  

Secondly, some academic entrepreneurs have shown success in spinning off academic 

innovation into standalone business while others have shown minimal achievement. 

There is little investigation on why there is a dichotomous outcome in the creation of spin-

off companies in South Africa at different South African universities (Kruss & Visser, 2017) 

Thirdly, the existing research highlights the importance of the engagement of the macro 

role players identified in these theories, while simultaneously indicating that their 

interactions should result in a homogenous outcome. This research contributes through 

findings that suggest that even though the importance of macro role players cannot be 

ignored, entrepreneurship is not simply an economic process but is guided by the social 

context, which in turn shapes the social networks that engage with the academic 

entrepreneur to support or obstruct entrepreneurial outcomes (Jack & Anderson, 2002). 

If South African academic entrepreneurs use inter- and extra-organisation relationships 

and interpersonal relationships to solve problems and get buy-in to develop their 

innovation, then the existing theory is not yet incorporating the importance of the social 

network. Thus, performance, conduct and behaviour can be more fully understood by 

examining the networks of relationships in which firms are developed (Martins, 2016).  
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Fourthly, as South African universities are facing increasing demands on limited financial 

resources, this research offers practical enhancements to the effective universal use of 

academic innovation to improve the future income of universities.  

Fifthly, South Africa needs new and innovative ways of increasing the demand for labour, 

which new firms would provide. As, academic innovations could originate at any university 

and the process and effectiveness of utilising this innovation would lead to improvements 

in efficiencies and competitiveness for existing and emerging industries, this research 

offers practical benefits that, if implemented, would result in improved profitability and 

lower costs of capital.  

By adopting a quantitative approach, this research contributes to the entrepreneurship 

theory base by understanding the unique interactions within the social networks as well 

as the frequency of these interactions with all role players by extending the theory through 

model testing. The need for this contribution is supported by the argument that 

entrepreneurship is not merely an individual undertaking, but the product of institutional 

and interpersonal interactions that should be understood, within the context of social 

networks (Cai, 2013; Sarason, Dean, & Dillard, 2006). Research suggests that social 

capital is a strong and consistent predictor in successful business creation (Davidsson & 

Honig, 2003) and it has been established that the successful development of an 

entrepreneurial firm is often supported by the various networks (both individual and 

organisational) that directly or indirectly participate, support, regulate and encourage 

innovation and firm development (Urban & Gamata 2020; Anderson et al., 2010; Carlsson 

& Stankiewicz, 1991).  

These contributions add meaningfully to the theoretical and practical extant body of 

knowledge. The contributions are summarised as follows: 

1. This is a developing market study that focuses on South Africa. 

2. The study considers a unique type of business – an academic spin-off. 
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3. The study uses an integrated approach to understand the effect of the social 

network and foster greater understanding between the university and the academic 

entrepreneur. 

4. This study is interdisciplinary in nature. 

Therefore, this study integrates the social network into the existing theory on spin-off firm 

development in South Africa, thus making a theoretical contribution. It also makes a 

practical contribution by extending the model that universities, academics and other 

stakeholders can use to understand academic spin-off creation by incorporating the 

influence that social networks have on spin-off development. 

 

1.5 Research Objectives of the study 

This thesis suggests that much of the literature on academic spin-off development uses 

the triple helix theory and entrepreneurial university theory as its foundation for spin-off 

development.  Neither of these theories has been able to link the influence of the 

academic's social network.  The objective of this research is to build on recent 

developments in entrepreneurial and innovation literature to understand the involvement 

of the social network in academic firm development with a focus on academic 

entrepreneurship in South Africa. 
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1.5.1 Specific Objectives  

The specific objectives on which the data in this thesis was collected is detailed in this 

section.  These objectives are designed to address the research problem 

a.  To understand the experience of South African Academic 

Entrepreneurs within their social networks  

b. To explore the impact of the social network as a multi-dimensional 

construct that influences the academics propensity to develop an 

academic led spin-off. 

c. To understand what social network constructs, are important in the 

early stages of research mobilisation against the latter stages of 

spin-off success. 

d. identify, analyse and establish the relevance of which specific social 

networking factors are used by academic entrepreneurs when 

developing a spin-off firm. 

1.6 Research Questions 

To what extent do South African academic entrepreneurs use inter- and extra-

organisational relationships and interpersonal relationships to commercialise their 

innovation through the development of spin-off ventures within the South African 

university context. 
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The research was guided by the following specific research questions:  

1.) To what extent do South African Academic Entrepreneurs use research 

mobilisation to commercialise their innovation through the development of spin-off 

ventures within the South African university context 

2.) To what extent do South African Academic Entrepreneurs collaborate to 

commercialise their innovation through the development of spin-off ventures within 

the South African university context 

3.) To what extent does the existence of risk and unfavourable outcomes influence 

South African Academic Entrepreneurs in the commercialisation of their innovation 

through the development of spin-off ventures within the South African university 

context 

4.) To what extent does engagement with business and government support South 

African Academic Entrepreneurs in the commercialisation of their innovation 

through the development of spin-off ventures within the South African university 

context 

5.) To what extent do South African Academic Entrepreneurs aspiration affect their 

development of spin-off ventures within the South African university context. 

 

1.7 Significance of the Proposed Study 

The National Research Foundation indicates that 1.5 percent of GDP is spent annually 

on research by government (NRF & Qhobela, 2017). Unless direct benefits can be 

observed from academic research, it is unlikely that funding will continue indefinitely. 

Spin-off creation from academic innovation is recognised as a significant contributor to 

the realisation of these benefits. It is clear from the literature that for a spin-off firm to 

develop, there is a necessity to create the knowledge and to adapt it to practice. While a 
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robust understanding of this process exists through the extant theories, the resultant 

outcome is not as clear. An understanding of the social networks involved in the creation 

of an academic spin-off in South Africa will provide additional understanding in the South 

African context in order to improve the level of sustainable firm creation.  

In support of the above significance, it is also observed that commercial success for a 

spin-off does not begin with the academic innovation, it develops through the 

entrepreneurs analysis of the universities’ policies as well as the history, culture, attitudes, 

industry affiliation and market orientation (Carlsson & Fridh, 2002). These subjective 

evaluations, imply that academic entrepreneurs may make investment decisions based 

partially on their ability to recognise the long-term value of their innovation (Zhang, 2009), 

an understanding of this implication will add to our theoretical understanding of the 

development of a successful spin-off. 

For an effective contribution to emerge, research should integrate interdisciplinary 

knowledge in order to move the field’s thinking forward through the establishment of new 

connections that have been observed from traditional concepts, which will allow for an 

understanding to develop around their practical implications (Corley & Gioia, 2011). The 

thesis adds to the extant theory by considering the impact that the diverse social 

networks, which have been established through the unique historical economic, political 

and social context of South Africa’s development, have on the success of academic spin-

offs. It is important to establish a theoretical understanding for local practise, as extant 

research focuses primarily on the United States and selected European countries (Algieri 

et al., 2013; Hulsbeck, Lehmann, & Starnecker, 2013; Kruss & Visser, 2017; Lee, 1996).  

The context-specific nature of this type of research makes it difficult to form generalised 

conclusions for developing countries outside of South Africa. However, direct and indirect 

observations from this research will enable policy makers to improve legislation and 
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regulatory guidance aimed at supporting academic spin-off creation and improve the 

return on invested capital for the state.  

Further, the research assists academic entrepreneurs in understanding how they should 

engage with their networks and organise their available resources to improve the 

probability of success of new ventures and assess better the factors needed to establish 

these new investments.  

Finally, the research aims to support universities in finding the best avenue for the 

management of their intellectual property and thereby improving or creating new revenue 

streams. 
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CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction  

This research presents a systematic review of the literature on academic 

entrepreneurship and social networks, specifically performing a systematic review of 

social networks theory.  

Spin-offs are known to enhance economic growth, create wealth and improve scientific 

knowledge (O’Shea et al., 2008). Extant research is clear that a new spin-off firm is based 

upon an academic research breakthrough that has commercialisable applications 

(Shane, 2000). However, despite the clarity of these findings, companies that are created 

in an emerging economy face challenges that affect their chances of survival. Key to the 

success of the creation of a spin-off is the ability of the academic entrepreneur to convert 

their innovation into a spin-off company (Zahra 2007). The research on triple helix theory 

and the entrepreneurial university lays down a framework in which the necessary role 

players needed to create a successful spin-off can engage (Etzkowitz, 2003a; Etzkowitz, 

2003b). In the developing market context, spin-off firms are developing in a way that is 

not consistent with the extant theory. The reasons that have been proposed are that the 

academic entrepreneur may not possess the skills needed to recognise the opportunities 

(Shane & Venkataraman, 2000) or the skill and knowledge to exploit it (Lockett & Wright, 

2005). In addition, it has been suggested that traditional universities may lack the 

commercial orientation needed, thus limiting support for the development of these spin-

offs (Lockett & Wright, 2005; Siegel, Waldman, Atwater, & Link, 2003a). 

However, within entrepreneurship studies, the heterogeneity of the entrepreneurial 

experience (Klyver, Hindle, & Meyer, 2008; Westhead, Ucbasaran, Wright, & Binks, 2005) 

and the effect of that on the social context in which the new firms emerge, have been 

excluded from possible explanations to enhance the theory base on spin-off development. 
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Social Network Theory has developed in the field of business internationalisation (Vahlne 

& Johanson, 2009). It seeks to understand how firms are linked to each other by networks 

of complex and invisible relationships. Research on social networks has made a 

significant contribution to understanding the human influence in the success of 

entrepreneurial endeavours. 

As the literature review assists in providing meaningful context to the research problem 

by positioning it within the current body of knowledge, this literature review will provide a 

systematic review of the conceptual understanding of the extant theories. It will examine 

the core activities of the triple helix and entrepreneurial university, define the core 

constructs central to this research and introduce the understanding that context is 

heterogeneous (Zahra & Wright, 2011). The review will then analyse the social networks 

that are present within academic entrepreneurship through relationships and market 

structures to create a comprehensive picture of the consequences of the social network 

on entrepreneurial firm success. 

A systematic review allows this research to consider an examination of data from several 

independent studies on the topic to determine an overall understanding of the theory 

(Khan, Kunz, Kleijnen, & Antes, 2003). A systematic review will be effective when there 

are clearly defined criteria for inclusion in the study; a systematic search that attempts to 

identify all relevant studies; an assessment of the validity of the findings of the study to 

ensure the risk of bias is limited and it is accompanied by a systematic presentation of 

the findings and characteristics of the relevant studies (Khan et al., 2003). It is important 

to undertake a systematic review of the different theories, as understanding the building 

blocks of the social network that results in the formation of an academic spin-off company 

is complex and often dialectic (Rasmussen et al., 2014). Further, this approach will allow 

the research to separate social network factors that may be idiosyncratic to spin-off firm 

creation, while allowing for patterns that are specific to the impact of social networks on 

entrepreneurship, in general, to emerge.  
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Finally, the literature review concludes with the summary of the research problems and 

the conceptual framework that describes the foundation of the research. 

2.2 Conceptual Understanding  

Theoretical understanding of the development of successful academic spin-offs has been 

built on two key cornerstones. It is important to clarify the practice as understood in the 

extant theory (Etzkowitz & Leydesdorff, 2000; Chaminade & Edquist 2010) in order to 

further develop the theory base. To achieve this, I provide a systematic review of the 

conceptual understanding of the extant theories of the triple helix and entrepreneurial 

university that explain the phenomenon. The purpose of the theories on academic spin-

off creation is to describe, understand and explain how the process evolves from the 

creation of the innovation at a university to its successful commercialisation. Through 

these descriptions, it is argued that the degree of future successes can be improved and 

failures limited (Etzkowitz & Leydesdorff, 2000; O`Shea, Allen, Morse, O’Gorman, & 

Roche, 2007; Ranga & Etzkowitz, 2013).  

2.2.1 Triple Helix Innovation Theory 

Early innovation system studies developed a body of literature that identified three 

independent role players that are key to understanding the complex interactions taking 

place in the economy (Williams & Woodson, 2012). These role players are government, 

industry and knowledge producing institutions (universities) (Cai, 2013). According to 

Leydesdorff & Etzkowitz (1996), when these role players engage effectively, the outcome 

will be to encourage entrepreneurship, increase levels of innovation and spur economic 

growth.  

Termed triple helix theory, this knowledge emerged as a blueprint for innovation 

development in the Nordic countries (Brannback et al., 2008) and was then adopted as 
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an effective innovation system development model in developed western economies 

(Shinn, 2002). Success in these regions gave credibility to the model and today, the 

geographic influence of the triple helix is broad. Development of a triple helix Innovation 

System has been recommended in the innovation literature that considers Latin America 

(Zawislak & Dalmarco, 2011), Asia and African innovation studies (Shinn, 2002; Williams 

& Woodson, 2012) and is also supported in South African innovation studies (Alessandrini 

et al., 2013).  

While the normative triple helix model has assisted many researchers in understanding 

how the interactions between the three role players have enhanced firm creation (Shinn, 

2002), this theory may only explain how rational agents make economic development 

decisions that lead to the establishment of a knowledge economy (Brannback et al., 

2008).  

As the triple helix framework was developed in post-industrial knowledge economies, as 

noted by Williams and Woodson (2012, p.234), it is “inadequate” in its normative form for 

understanding dynamic innovation systems in emerging economies. The model pays little 

attention to the individuals, processes and strategies employed within the system or how 

these processes, strategies and individuals affect their environment; therefore, does not 

accurately reflect reality. 

Further, Etzkowitz and Leydesdorff (2000) suggest that successful innovation spin-offs 

will evolve when they operate within an open dynamic system that evolves from the 

starting point of the innovation, through its distribution and ultimately, its production. 

However, the application of triple helix theory within the South African context has, to 

date, been developed at an extra-organisational level only (Alessandrini et al., 2013). 

Whittington (2006) suggests that this line of analysis is common among researchers, as 

they have a propensity to concentrate on activities at either the intra-organisational level 

or focus on the aggregate effects at the extra-organisational level. 
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2.2.2 Entrepreneurial University 

The impact of globalisation and the resultant transformation of economies led to a broad 

call for governmental policies to focus on self-help outcomes and demanding that 

governments should only intervene if there was a market failure (Chaminade & Edquist, 

2010). Reductions in government expenditure, private sector-directed initiatives and 

wherever possible, the commercialisation of public services, is supported (Gibb & 

Hannon, 2010). An academic whose goals are to deliver a high number of quality and 

quantity of research papers finds it more difficult to transmit knowledge outside of 

academia and are noted to be ineffective in naturally stimulating the development of new 

enterprises (Laukkanen, 2003).  

To support a reduction in governmental involvement, additional participation by the 

university in the development of commercialisable innovation was encouraged. The US 

national government enacted the Bayh-Dole Act in 1980. The Bayh-Dole Act (1980) 

promotes the transfer of university-developed technology to industry by assisting 

universities in developing the innovation created by the researcher (Carlsson & Fridh, 

2002). The goal of the legislation was to involve the university as a key provider of new 

technologies and business ventures. These functions are sometimes referred to as the 

universities ‘third mission’ (Shore & Mclauchlan, 2012), where universities, in addition to 

their traditional core roles, also encourage economic and social development. Once 

undertaken, this process will result in the creation of an ‘entrepreneurial university’, which 

would exhibit a market-orientated paradigm. 

As universities witnessed increases in revenues from patenting and licencing of 

technological innovation that had been developed at these ‘entrepreneurial universities’, 

support for the ‘entrepreneurial university’ system grew (Wood, 2011). As university 

influence expanded in the commercialisation of their academic innovation, universities 

become core within the system that underpins innovation and economic development. 
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Over time, positive feedback loops between academic success and technological 

innovation developed (D’Este & Perkmann, 2011), which has led to many countries, 

including South Africa, to develop regulations to enforce the management and distribution 

of university developed intellectual property ( IP).  

2.3 Definition of Key Concepts  

This section defines the core constructs of entrepreneurship, innovation and the 

relationship between these factors. It considers the role of academic research in the 

creation of a spin-off and outlines the concept of academic entrepreneurship. It also 

introduces the understanding that context is heterogeneous, the importance of the social 

context in which entrepreneurship develops and the personal attributes of the academic 

entrepreneur.  

2.3.1 Defining Entrepreneurship 

Entrepreneurship is a unique phenomenon. While there is little consensus among 

scholars on the definition of entrepreneurship (Shane, 2012; Zahra & Wright, 2011), this 

research considers Shane & Venkataraman's (2000) description that entrepreneurship is 

a nucleus of opportunity; a process of evaluation, an exploitation of an opportunity and 

an outcome of the individuals who discover, assess and create it, to offer the most robust 

explanation. As the key driver of entrepreneurial activity is the value created through the 

exploitation of the opportunity (Barreira, 2004), value may be derived through the opening 

of new markets, new production methods and through new sources of supply found in 

changes in the external environment. This understanding suggests that entrepreneurship 

may be linked to the entrepreneur (person) and the entrepreneurial behaviour (what the 

person does to exploit the opportunity) (Hayter, Fischer & Rasmussen (2021); Shane & 
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Venkataraman, 2000). This suggests that entrepreneurship is not merely organisational 

but is created through the use of the social networks.  

As there is a problem with the explanatory power of many existing theories of 

entrepreneurship in emerging economies (Anderson & Ronteau, 2017), understanding 

the process undertaken by an entrepreneur in the development of academic innovation 

should be developed through an in-depth investigation into what actually takes place 

(Golsorkhi, Rouleau, Seidl, & Vaara, 2011) within the broader social context.  

As the study of entrepreneurial practice has evolved, so has the understanding of how 

structures and individual actions are linked to the social context influencing the 

development of organisations (Bourdieu, 1990). Phenomenon-driven enquiries have 

allowed management research to focus on solving empirical problems through a practical 

lens (Schwarz & Stensaker, 2016).  

Imbedded within the definition of entrepreneurship is a call to focus on heterogeneity of 

entrepreneurship and the social context in which it develops. Spin-off creation from 

academic innovation in the emerging South African economy should be explored through 

the direct and indirect engagement of the entrepreneurs within their social network 

(Golsorkhi et al., 2011; Morris, Kuratko, & Covin, 2010). 

The term is used to define an academic who starts a firm to gain commercial benefit from 

their innovative research (Jain, George, & Maltarich, 2009). It is important to clarify that 

when investigating an academic entrepreneur, the contemporary concept of 

‘entrepreneurship’ is transformed from the individual to a social focus and that it is 

believed that an entrepreneurial orientation can be taught to the academic (Jacob et al., 

2003; M. Wright, Lockett, Clarysse, & Binks, 2006). 
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2.3.2 Defining Innovation 

Innovation can be defined as a process of discovery or transformation of the existing body 

of knowledge and prior learnings on an organisational or individual level that generates a 

new idea, product or service and results in the constructive destruction of the underlying 

capabilities and products available within the environment (Fagerberg, 2009; S Shane & 

Venkataraman, 2000). Innovation is a novelty, originality or the outcome of a new 

entrepreneurial endeavour but it does not just emerge in isolation (Rosenberg, 1979). It 

is the exploitation of existing internal and external knowledge that evolves when problem-

solving skills are used to create new knowledge once an opportunity, need or failure is 

identified (Cohen & Levinthal, 1990).  

For innovation to take place, there needs to be ‘know-how’ (Teece, 1977) and an 

interdependence between the existing knowledge available in the environment and the 

expected benefits derived at the technological level and within the social framework 

(Rosenberg, 1979). The degree of the innovation can be quantitatively determined from 

the extent of available knowledge and the existing market structures (Cohen & Levinthal, 

1990). Consequently, innovation is a dynamic process that transforms existing knowledge 

while generating new underlying capabilities, designed to alter what is available within the 

environment. Innovation is not necessarily something completely different and will depend 

on the level of knowledge diffusion within an industry. However, for innovation to emerge, 

it is necessary for knowledge to be recognised and for there to be an ongoing desire to 

create new knowledge (Miller, Fern, & Cardinal, 2007).  

2.3.3 Synergy between Entrepreneurship and Innovation 

Innovation and entrepreneurship are common in today’s vocabulary. They are not 

homogeneous concepts, yet they both refer to the transformation of knowledge into an 

exploitable opportunity (Fagerberg, 2009; Shane & Venkataraman, 2000). Thus, there is 
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a significant overlap between innovation and entrepreneurship, as innovation is a tool of 

entrepreneurship that is used to address a market need. Innovation and entrepreneurship 

interact together to ensure the success of a new firm. Theoretical and descriptive 

arguments suggest that both concepts need to be present at the initial phase of a new 

venture to ensure this success (Zhao, 2005). The literature further suggests that 

entrepreneurship is the carrier of innovation to the market and it is the market that is 

needed to test the viability of the perceived novelty (Drucker & Noel, 1986). This view 

built on the argument that through the process of introducing innovation into an economy, 

entrepreneurship will create the necessary change and competition needed within the 

market to enact transformation and overcome shocks (Wong, Ho, & Autio, 2005). Finally, 

it is noted that both innovation and entrepreneurship have been presented in the literature 

as being capable of being taught, learnt and practiced (Drucker & Noel, 1986).  

2.3.4 Defining Academic Research 

The nature of research is understood in two different ways by the literature. In its broad-

based form, it refers to the expected philanthropic ideals held by many university 

researchers, while in its literal form, it refers to the focus of academic research and its 

applicability to commercial development.  

As the nature of academic work is the contribution to knowledge in the form of new 

concepts, models, empirical findings and techniques, academic researchers seek rapid 

dissemination of these ideas (Siegel et al., 2007). Academics strive to publish in the most 

selective scholarly journals, present at conferences and perform research to assist in the 

development of new teaching and case study materials. The desired end result is peer 

recognition and an increase in stature within the academic profession through citations 

and relationships with other academic researchers (Siegel et al., 2007). Academics have 

limited ambitions for financial reward. However, research grants that enable academics 

to pay for laboratory equipment and research assistants are suggested as the primary 
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financial motivators (Siegel et al., 2007). This contradicts the guiding theory of business, 

that suggests business seeks a ‘first mover advantage’ and implies that firms act quickly 

to obtain proprietary control (Barnes, Pashby, & Gibbons, 2002; Siegel et al., 2007) over 

new innovation. Although, firms wish to access new knowledge, new tools, new methods 

and new products to improve their position in the market, they seek to protect this 

innovation as a key source of competitive advantage, through proprietary control over 

innovation.  

2.3.5 Defining Academic Entrepreneurship  

While economists, management scholars and sociologists have suggested a number of 

different interpretations and conceptual frameworks that explain academic 

entrepreneurship, the use of academic research as the foundation of developing new 

technologies and business ventures has been the common interpretation (Laukkanen, 

2003).  

Historically, academic entrepreneurship has been found in diverse forms in the literature. 

These include the funding of research groups; consulting by an academic to industry; 

industrial support for university innovation; patenting; direct commercial involvement 

(Laukkanen, 2003). These research reports imply that traditionally, academic 

entrepreneurship will succeed when there is: university leadership that can link traditional 

academic values with entrepreneurial orientation; strong links between university and 

industry; diversification of funding away from government sources; availability of top 

academics and a propensity to embrace an entrepreneurial culture (O’Shea, Allen, 

O’Gorman & Roche, 2004).  

However, as the practice at universities has evolved (Table 2.3.1), there is now an 

emerging shift in the focus of the academic entrepreneurship literature. Understanding 

these shifts allows for new direction in theorising and empirical analysis. Universities now 
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focus on collaborative networks, entrepreneurship garages and new forms of public-

private incubators (Siegel & Wright, 2015). In developing an understanding about these 

new processes, it is necessary to develop an understanding of the networks that enable 

them. To understand them we need to understand the academic entrepreneur’s access 

to the social network. Extant research suggests that the greater the access to knowledge 

in the network, the greater the probability of success (Leyden, Link, & Siegel, 2014). This 

implies that social networks are of primary importance in expanding our understanding of 

academic entrepreneurship and the development of the new spin-off firm. When 

researchers can understand the social network, they will be positioned better to offer 

clarity on how heterogeneous social ties are brought together to successfully develop 

academic inspired innovation. Thus, the ability to access a social network will be core to 

the understanding of academic entrepreneurship.  

Table 2.3.1:Evolution of Conceptual frameworks used to understand 

academic entrepreneurship 

Type of activities Existing enablement 

options 

Resultant observed 

core focus 

Outcome 

Development of new 

products / processes 

• University leadership 

• Links between university 
and industry 

• Availability of top academics 

• Entrepreneurial culture at 
the university 

Collaborative networks 
Incubating processes 

Spin-off 
company 

Funding research groups • University leadership 

• Links between university 
and industry 

• Availability of top academics 

Collaborative networks 
Incubating processes 

Spin-off 
company 

Consulting to industry • University leadership 

• Links between university 
and industry 

• Availability of top academics 

Collaborative networks 
Incubating processes 

Spin-off 
company 

Patenting • University leadership 

• Links between university 
and industry 

• Availability of top academics 

• Entrepreneurial culture at the 
university 

Collaborative networks 
Incubating processes 

Spin-off 
company 
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Direct commercial 

involvement 

• University leadership 

• Links between university 
and industry 

• Availability of top academics 

• Entrepreneurial culture at the 

university 

Collaborative networks 
Incubating processes 

Spin-off 
company 

Source: Adapted from Laukkanen (2003) & Siegel & Wright (2015) 

2.3.1 Entrepreneurial Ecosystems within Academic Entrepreneurship 

There is an evolutionary nature within entrepreneurship. It is driven by a need for 

economies to refresh their technological boundaries to remain competitive over time 

(Cho, D, Ryan, P & Buciuni, G, 2022). The authors suggest that this re-engineering of the 

economic system depends on the ability of the environment to engage with a 

heterogeneous set of core skills, which then serve as the foundation of future 

development. The entrepreneurial ecosystem is found to not be industry-specific but a 

dynamic process that allows for lifecycles of industries to take place within an economy. 

While it is clear from the extant literature that these systems exist, the authors argue that 

there is little understanding of how they facilitate the creation and evolution of economies. 

The extant literature argues in favour of heterogeneity within the social network (Aldrich 

& Zimmer (1986). 

2.3.2 Defining the Heterogeneity of the Social Network 

As the social network is a relationship or transaction between people that contains 

communication, exchange of content and expectations between individuals (Aldrich & 

Zimmer, 1986), the networks will range from strong to weak depending on the strength of 

the relationship. The entrepreneurship and innovation systems literature indicates that 

understanding firm development is a complex and interactive process, as innovation does 

not occur in isolation but through continuous, collaborative and dynamic exchanges with 
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other organisations (Chaminade & Edquist, 2010; Jack, Moult, Anderson, & Dodd, 2010). 

Thus, differences in the social contexts will result in differences in expected outcomes 

(Anderson & Obeng, 2017).  

Sarason, Dillard, & Dean, (2010) propose that a duality exists between the nature of the 

entrepreneur (agent) and structure in which the entrepreneur operates and that this 

duality needs to be explored in order to understand fully the entrepreneurial process that 

leads to firm creation. This integrated relationship cannot be understood through the 

extant of theories as they operate within isolated regions (Anderson & Ronteau, 2017). 

Thus, it is important to differentiate between different social contexts when developing an 

understanding of the social network phenomenon. Research shows that emerging 

economies from China to Africa and Eastern Europe have differences within each 

country, are different from each other as well as being different from the developed 

economies (Anderson & Ronteau, 2017). 

Studies conducted as far back as the mid 1980’s have linked the success of new business 

in part to the structures and networks that provide opportunities for entrepreneurs and in 

part to the behaviour or personal attributes of an entrepreneur (Aldrich & Zimmer, 1986). 

These studies continue today with Hayter et al. (2021) suggesting that an individual will 

need to form a self-concept about their propensity to engage in entrepreneurship as the 

majority of academics and academic entrepreneurs are established scientists with a 

limited focus on entrepreneurship.  

2.4 Theoretical Foundation 

As this thesis develops a conceptual framework that explains the impact of social 

networks on the propensity of academic entrepreneurs to commercialise innovation, it will 

adopt an integrated approach. The study will integrate systems theory, social network 

theory and cognitive theory. 
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2.4.1 Systems Theory 

Studies that aim to understand the impact of specific societal complexity through an 

understanding of outcomes that are the result of the influence of different functional 

systems, should consider systems theory as the main paradigm of the study (Colapinto 

& Porlezza, 2012). Systems theory is a cross-disciplinary and comprehensive framework 

that allows for the integration of different theories. Social systems theory is a sub-set of 

general systems theory in which the relationship between a person and their social 

environment is explored (Von Bertalanffy, 1972). The theory considers how human 

behaviour is influenced by the social system they are imbedded in and is based on the 

ideal that the whole system is comprised of interrelated subsystems whose influences 

affect the outcome. Thus, systems theory explores the complexity of social engagements 

within the diversity of society.  

The advantage of the systems approach is that it informs the researcher to consider with 

care the normative understandings of the empirical observations and theoretical concepts 

that have been applied to complex society. In addition, it is applicable to the relationship 

between society and science, as social systems are not easily defined and create an 

identity by drawing from an environment and by using boundaries created by their 

environment (Colapinto & Porlezza, 2012; Gorke & Scholl, 2006).  

2.4.2 Social Network Theory 

A network is a series of relationships (Greve & Salaf, 2003; Kadushin, 2012). Social 

network theory originated from mathematical graph theory. Today, the theory has 

developed around interpersonal relationships, the creation of cliques and theories that 

explore the structure within communities (Liu, Sidhu, Beacom, & Valente, 2017). This 

theory been used extensively in International Business, Psychology and the Social 

Sciences to investigate social engagements at an individual level as well as at population 
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level. There are three key network concepts that explain this theoretical understanding. 

These are structural equivalence, cohesion and centrality (Liu et al., 2017). Network 

cohesion measures the interconnections between subgroups and cliques, structural 

equivalence considers the similarity of characteristics between actors in the network and 

centrality considers how the network engages with the flow of information between the 

role players in order to understand the advantageous position that results in more social 

ties and greater opportunities (Aldrich & Zimmer, 1986; Liu et al., 2017). Thus, social 

network theory is a lens through which the effect of the social context can be researched 

and understood (Perry-Smith & Mannucci, 2017). 

Social Capital 

The support found within the social network is described as social capital. As with the 

definition of economic capital, the base for understating social capital is simple. It is an 

investment in a socially constructed relationship that is expected to yield returns (Lin, 

2005). In order to access returns, entrepreneurs entrench their business decision making 

into social structures while developing and maintaining their social contacts and networks 

in a similar way to how they acquire economic resources (Greve & Salaf, 2003). Burt 

(2017) argues that social capital is the total of actual and virtual resources that accrue to 

a group or individual, by accessing a series of relationships of mutual recognition and 

familiarity.  

Interactions with other network participants influence various aspects of the creative 

process, including: the facilitation of the flow of information; improving access to new 

information; allowing for new ideas to be tested and accessing opportunities that are not 

easily identified (Greve & Salaf, 2003). These aspects are expected to reduce transaction 

costs, improve outcomes (Lin, 2005) and improve the availability of resources to sustain 

new business development (Greve & Salaf, 2003). At an individual level, social capital 

assumes that investments in the social network will provide returns or benefits directly to 
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the individual. At the group level, certain groups can use this capital as a collective asset 

to benefit the group and enhance their prospect of success (Lin, 2005). 

Social capital will contribute directly to the resource base of the spin-off firm, by reducing 

outside stakeholder uncertainty, allowing for the firm to adapt to any environmental 

uncertainties, assisting in reducing costs and increasing customer benefits. It is argued 

that should the development of social capital allow for these outcomes then the 

competitive advantage of the firm will be enhanced and the prospect of success improved 

(Florin, Schulze, & Lubatkin, 2019). 

2.4.3 Cognitive Theory 

Cognitive psychology is the exploration of thinking, memory and individual perceptions. 

Cognitions are defined as the processes by which a sense is understood and applied 

(Mitchell, Busenitz, Morse, & Smith, 2002). 

Cognitive theory is used to empirically identify the decision processes of an entrepreneur 

that may lead to differing levels of interest in entrepreneurial opportunities (De Carolis & 

Saparito, 2006). Within entrepreneurship studies, it has been suggested that possession 

of an innovation and the cognitive ability to exploit it are needed for the entrepreneurial 

process to take place (Shane & Venkataraman, 2000). Thus, entrepreneurial cognition is 

important when understanding ‘why’ academic entrepreneurs act as they do, and in doing 

so, this thesis will enhance the conceptual understanding needed to create a theoretically 

rigorous result (Mitchell et al., 2002). 
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2.5 Theoretical Conceptualisation of Social networks supporting 

Spin-off firm creation 

There is a tradition of studying the spin-off entrepreneurial process through the triple helix 

(Cai, 2013; Etzkowitz & Leydesdorff, 2000; Rothaermel et al., 2007) and the 

entrepreneurial university (Laukkanen, 2003; Rasmussen & Wright, 2015). However, 

these models do not fully explain the development of the academic spin-off firm within the 

developing world context (Alessandrini et al., 2013).  

It has been observed that entrepreneurs use people in their networks to assist with the 

establishment of their new businesses. Research suggests that during the early stages 

of new business establishment, entrepreneurs rely disproportionately more on their 

network of relationships to explore aspects of establishment, than at any other time in the 

development process (Greve & Salaf, 2003). Further, this process of network reliance is 

noted as similar regardless of the level of experience of the entrepreneur. Moreover, it is 

not just the existence of a network that encourages firm development. In research 

conducted by Klyver, Hindle and Meyer (2008), it was found that mono-dimensional 

networks were not effective, while there was strong support for multifarious networks that 

will differ depending on the context of the endeavour. In addition, there are a number of 

significant studies that suggest that the aspirations of an entrepreneur to develop novel 

products or make their company grow play a significant driver in the development of a 

new enterprise (Kolvereid and Bullvag,1996; Wiklund and Shepherd, 2003). 

The extant literature argues that any study, which attempts to explain spin-off firm 

development through the extant models only, without taking into consideration the social 

network’s effect on the academic entrepreneur’s propensity to create this unique type of 

firm, lacks a key factor that is needed to make the procedure valid (Aldrich & Zimmer 

1986; Alessandrini et al., 2013).  
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In order to answer the questions about the relationship of the social network on academic 

entrepreneurship, a conceptual model has been established. It is created from a 

systematic review of the literature and combines multiple studies that investigate the 

same phenomenon by combining them as if they were one study and thereby allowing for 

individual discrepancies to be resolved.  

This research paper is built on the findings that networks allow for the improvement in the 

effectiveness of the entrepreneurial process through the capture of resources and 

learning by observing others (Anderson et al., 2010). There is strong evidence in the 

literature that suggests that the engagement of networks in the process of entrepreneurial 

firm development is supported by the patterns of relationships between actors in the 

network, the resources that are exchanged and utilised by the participants and the 

mechanisms that govern and support relationships between the participants (Hoang & 

Antoncic, 2003a). Further, it cannot be ignored that academic entrepreneurs have been 

found to have a unique set of aspirations that are not closely linked to the traditional 

business developmental aspirations of a business focused entrepreneur (Meyer 2003, 

O'Gorman et al., 2008 & Hayter 2011) 

Due to the non-commercial orientation of universities, it is expected that academic 

entrepreneurs face additional bureaucracy when developing and/or accessing these 

networks (Rasmussen et al., 2014). The research argues that this challenge serves as 

back-stop that sets entrepreneurs and academic entrepreneurs apart in how they face 

their environment in the development of spin-offs. 

Further, social networks and social capital are not easily disentangled within the 

entrepreneurship discipline (Corolleur, Carrere, & Mangematin, 2004). In extending the 

existing theory on entrepreneurial spin-off development, the researcher engaged social 

network theory, which considers the relationships between each person in the network as 

well as linking it to the research on the aspirations of academic entrepreneurs.  
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The study reviewed complex interpersonal relationships needed by participants in the 

network to gain access to resources possessed by others (Nicolaou & Birley, 2003). 

These networks assist in suppling advice and information to the entrepreneur. In return, 

the academic entrepreneur will use the network to engage their own aspirational 

motivations to assist them in gauging the prospect of success. Positive perceptions will 

improve the linkages between the entrepreneur and the network and encourage the 

exchange of resources (Hoang & Antoncic, 2003a). 

This section explores the body of research that gives insight into the entrepreneurial 

practitioner through an understanding of how the network aids success in academic spin-

off development supported by the aspirations of the academic. Whittington (2012) 

suggests that creators of entrepreneurial ventures are not ‘simple’ but rather social beings 

whose socio-political and cultural environment will impact how they work and what they 

can achieve.  

The value of the individuals’ personal network is an integral part in the explanation of 

success in the creation of a spin-off firm. Academic innovators are a product of their 

environment and perceive opportunities in a way that is influenced by their social 

background (Anderson et al., 2010) and personal aspirations. Thus, a successful 

outcome is more likely if created and developed through social interaction within social 

networks. It is suggested by Hite (2005) that the social interaction that takes place within 

the entrepreneur’s social network is fundamental in the development of a new firm, thus 

making it influential in the entrepreneurial orientation of the academic entrepreneur.  

In order to study the social behaviours of the academic entrepreneur, this thesis will 

engage the theory of entrepreneurial orientation (EO). Walker, Auer, & Ritter, (2006) 

found that EO is of significant benefit in studies that investigate academic 

entrepreneurship. 
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2.5.1 Entrepreneurial Orientation of an Academic Entrepreneur 

When considering the conditions under which an entrepreneur commercialises academic 

innovation, the existing research suggests that while the viability of the innovation will be 

judged by the university, academic and entrepreneur, it is the entrepreneurial orientation 

(EO) of the academic entrepreneur that precedes the judgement by the role players in the 

triple helix. In support of this assertion, this thesis refers to the extant literature where EO 

is supported in both the entrepreneurship and management literatures (Colvin & Miller, 

2014) where it forms an important cornerstone in understanding the success of new firms 

(Wincent, Thorgren, & Anokhin, 2014).  

EO identifies the behaviours of entrepreneurs that are able to recognise and exploit 

opportunities (Martins, 2016) as well as support the overall strategic posture of the 

university or university department that results in the commercialisation of new innovation 

(Wales, 2016). Thus, it allows for a representative definition of the organisation’s strategic 

behaviours, managerial philosophies and decision making practices to emerge 

(Anderson, Covin, & Slevin, 2009).  

The extant EO literature has debated the dominant concepts that have emerged from two 

major schools of thought. The first camp is led by Covin & Slevin (1989), who propose a 

three-dimensional view of EO. These dimensions are suggested by the authors to be a 

combination of innovativeness, proactiveness and risk-taking. The second camp argue 

that competitive aggressiveness and autonomy should be added to Covin and Slevin’s 

1989 model (Lumpkin & Dess, 1996). Since then, a number of additional different 

dimensional combinations have been constructed and proposed with limited success 

(Wales, 2016). It is argued by George & Marino, (2011) that in order for studies to build 

on extant research and create comparable research findings, researchers should return 

to the concepts outlined by Covin and Slevin (1989) as core and then supplement those 

core elements with additional branches to fit the bespoke nature of the research being 
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undertaken. This method will maintain the element of consistency needed in robust 

academic research and allow for a number of other important factors that may be needed 

to ensure conceptual stability and knowledge accumulation in the different contexts being 

explored and theoretically defined (Anderson, Kreiser, Kuratko, Hornsby, & Eshima, 

2015).  

Following this argument, while EO success is observed through innovative and proactive 

initiatives that lead to the commercialisation of new innovation (Wales, 2016), these 

processes are not uniform across all types of entrepreneurship. The majority of EO 

success is well documented within large corporations. However, non-profit entities have 

different focuses. Within the corporate management literature, the EO foundation is based 

on the ENTRESCALE. This scale has been successfully used to measure EO in private 

sector firms (Abou-Warda, 2015; Covin & Slevin, 1989). Academics have theorised that 

the ENTRESCALE has limited applicability in the public and non-profit sectors, in which 

universities academic spin-offs are positioned. This theorising led to the development of 

the ENTRE-U scale (Todorovic, McNaughton, & Guild, 2011). The ENTRE-U scale allows 

for EO to be measured in an academic entrepreneurial environment (Abou-Warda, 2015; 

Riviezzo, 2014; Todorovic et al., 2011). This model suggests that entrepreneurial 

activities can be measured by four factors. These are research mobilisation activities, 

collaboration unconventionality and the perception of university policies.  

a. Research mobilisation 

Research mobilisation is defined more broadly than pure knowledge mobilisation. 

It is the ability of the academic entrepreneur to apply knowledge and support the 

academic entrepreneur to influence how new ideas get initiated and developed (Tang, 

Kacmar, & Busenitz, 2012). The spin-off firm creation literature identifies universities as 

the ideal context for the development of new ideas and technologies that drive innovation, 
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which can then be mobilised towards commercialisation through a spin-off commercial 

firm (Rorwana & Tengeh, 2015; Wood, 2011).  

The developed market literature suggests that the successful mobilisation of 

research in the developed knowledge economies, enables universities to become 

influential participants and partners to both industry and government (Etzkowitz, 2003a; 

Etzkowitz, 2003b), thereby supporting the link between the idea and implementation. The 

mobilisation of research allows the university-industry relationship to be established 

through new product development and innovation. Successful commercialisation has 

been shown to develop by, first, the product originating in the university but being 

developed by an outside firm (either locally or internationally); secondly, the product 

originates in the firm but uses academic knowledge to develop it, thereby extending the 

creation of new ideas to the academic and; thirdly, the commercial product is sourced at 

a university and the academic involved also becomes involved in the commercialisation 

of the product, through a new firm (Etzkowitz, 1998). However, for this success to be 

observed, the academic finding needs to be mobilised towards a conceptual outcome. 

Alessandrini et al. (2013) report that while the establishment of an emerging 

market spin-off emerges in a similar way to the developed market, the process may be 

interrupted at the mobilisation phase when limited funding and budgetary constraints are 

observed or when there is a lack of support in the environment, which is observed by the 

academic through the university's administrative supports. Further, Alessandrini et al. 

(2013) note that successful spin-off development requires new ideas and the engagement 

of collaborative diverse communities and networks. The authors argue that these 

relationships need to be pre-existing before successful and trustworthy engagement 

between the parties will materialise and support effective research mobilisation. 
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2.5.1.a.i.1 Market Environment  

Theorists suggest that the degree of mobilisation will be influenced by the 

perception of the market environment as understood in the psychology of the academic 

entrepreneur (Gaglio & Katz, 2001). The authors suggest that the academic engages with 

the market environment through pre-existing relationships and university support 

structures. Further, the literature suggests that innovation is only possible when there is 

an environment that supports it (Vang, Chaminade, & Coenen, 2007).  

It is not only the environment created by the university that is important. The 

literature shows that even when non-university participants (government and industry) 

support the academic in their commercial endeavours, that a favourable outcome is 

observed in both the number and successes of academic spin-off firms (Davey et al., 

2015; Liu, Chaminade, & Asheim, 2013). Thus, supportive national and regional 

environments will encourage the development of new firms. This support can be achieved 

through policy mechanisms or regional strategies that can be instituted to encourage 

entrepreneurial firm development (Davey et al., 2015; Klofsten & Jones-Evans, 2000). 

These mechanisms and policies are expected to create a convergence between the 

needs of the economy and the interests of the university (Smith & Bagchi-Sen, 2012), 

thereby supporting the mobilisation of research and facilitating the exchange of 

knowledge among the participants in the area (Liu et al., 2013), in so far as the network 

of relationships supports the academic. In the absence of a supportive environment, a 

poor perception of the market environment may demotivate academics, resulting in lower 

creativity. Frese, Brantjes, & Hoorn, (2002) found that in Namibia, perceived 

environmental difficulties impacted the entrepreneurial innovativeness of the academic 

entrepreneur and in turn, the potential for spin-off development.  



 

50 

 

2.5.1.a.i.2 Funding 

Emerging economies are considered to be dynamic environments. In dynamic 

environments, there is a high rate of change in market demands, increasing the potential 

opportunities for innovation development. These abundant opportunities should result in 

improved performance in spin-offs and an increase in the number of spin-off firms 

(Wiklund & Shepherd, 2005) . This finding suggests that in emerging markets, the number 

of spin-offs should be high. However, in emerging economies, these opportunities are 

also considered by the university against the cost of research projects and the potential 

for those costs to be recovered. Funding is key to all new entrepreneurial business 

ventures (Shree, 2007). It is recognised that a diverse and established funding base will 

act as the foundation for the mobilisation of academic innovation, with the ultimate goal 

of the funder being value creation for themselves, for the university and society (Gibb & 

Hannon, 2010). Thus, the authors successfully found that the establishment of funding 

sources at universities would support the mobilisation of research. 

2.5.1.a.i.3 Connection to the global community 

Observation by academics at emerging market universities of developed market 

university academics, where individual spin-off successes have taken place as well as 

the observed societal benefits received from these spin-off firms (Todorovic et al., 2011), 

should encourage them to capitalise knowledge. In South Africa, the need for positive 

benefits from spin-off creation is more prevalent now than at any other time in history 

(Rorwana & Tengeh, 2015). This desperation for positive benefits has resulted in the 

belief that the application of knowledge for commercial purposes should overtake the 

expectation that scientific knowledge should be freely distributed (Rorwana & Tengeh, 

2015). It is suggested by these authors that this influence would result in a uniform change 

in the way South African academic scientists view the outcomes of their research, 

especially at universities that have a global reach. However, in emerging countries, it has 
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been observed that internal fragmentation of the academic profession exists. This 

fragmentation is not observed in developed economies, where all academics belong to 

the global academic community. In research conducted by Marquina & Ferreiro (2015), it 

was found that the academic profession in six emerging countries was divided into two 

categories; those academics that were connected to the global community and those that 

were connected to the local community. The authors found that influential emerging 

market academics were part of the global community and were not limited to local working 

conditions and influences only. These influential global academics had higher levels of 

productivity and did not share the same limited perception of their profession (Marquina 

& Ferreiro, 2015). This finding suggests that varying degrees of acceptance into the global 

academic community will result in different academic focuses in the development of their 

research for either theoretical or practical outcomes. A focus on only theoretical outcomes 

will result in a lack of impetus for research mobilisation to occur. 

2.5.1.a.i.4 Development of new ideas 

While there is an expectation that in emerging markets all academics, in addition to their 

basic tasks, will play a key role in innovation and the development of new ideas (Todeva, 

2013), the literature suggests that new ideas evolve in educational environments, where 

they need to be recognised and nurtured (Barger , Leffel, Lott. 2021). Thus, new ideas 

form a baseline for research mobilisation. In addition, Serduykov (2017) suggests that 

new ideas are only beneficial if they can be applied and implemented; thus, concluding 

the overall importance of new ideas in the mobilisation of research.  

Accordingly, theory has been presented that the concept of research mobilisation is 

comprised of four key factors, which are a connection to the global community, 

development of new ideas, the environment of the academic entrepreneur and funding. 

Therefore, this research will use these factors to explore the relationship between 

research mobilisation and successful spin-off development in South Africa. Further, given 
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the extant literature, it is argued that a positive relationship will exist between research 

mobilisation and successful spin-off development. 

 

In summary, at universities within South Africa, the academic entrepreneur's connection 

to the global community, their environment, availability of funding and development of 

new ideas will work together to influence the mobilisation of research, leading to the 

creation of a spin-off entity. 

Accordingly, I hypothesise that:  

Hypothesis 1: At South African universities, research mobilisation by the academic will 

have a positive outcome on the development of academic led spin-offs, such that this 

relationship gets stronger as the factors supporting research mobilisation work together 

to support the academic entrepreneur. 

b. Collaboration 

Collaboration is formed by the pattern of relationships that are created from the direct and 

indirect connections between participants (Hoang & Antoncic, 2003b). Hoang & Antoncic 

(2003b) suggest that understanding collaboration within a network should be done by 

exploring the different parties within the network. This study relies on the triple helix and 

thus, will include government, industry and the university relationships. It is suggested 

that a collective involvement of different parties would impact the probability of success 

of the new firm. In support of this argument, research finds that successful firms rely on 

interaction with a range of institutions within the innovation; thus, making the firms 

engagement with its networks a collective approach when working towards the 

commercialisation of academic innovation (Laursen & Salter, 2006).  
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It is important to highlight that collaboration has been researched in a multitude of different 

ways by academic theorists. Common to all the literature is that relationships are 

important to both the success of entrepreneurs and more specifically, the success of 

academic entrepreneurs. In early research, Granovetter (1983) supports the suggestions 

that success would be more likely when the entrepreneur was surrounded by a 

relationships that offered new ideas and more efficient knowledge. This suggests that the 

relationship between organisations and individuals that comprise of government, industry 

and academia, will be influenced in a number of different and distinct ways depending on 

the information sharing taking place. This position is echoed in more recent research 

where it is suggested that it is the interactions among innovators, financiers and 

consumers that accelerate the richness and scope of innovation and discovery (Thursby 

& Thursby, 2007).  

The literature has further confirmed that effective relationships are developed over time 

and are more important at the outset of the innovation. Pérez & Sánchez (2003) suggest 

that relationships must be established early in the development phase of the spin-off as 

the later it is left, the harder it becomes to work with the different parties, thus limiting the 

success of the firm. In addition, in order to develop an effective relationship between the 

partners and the academic innovator, the extant research suggests that the parties should 

introduce themselves to each other through small projects that encourage a large degree 

of one-on-one interaction (Barnes et al., 2002). The outcome of this is that long-standing 

pre-existing relationships will be positioned better to support academic spin-off creation, 

while new or emerging relationships may struggle to gain traction. Thus, the literature 

suggests the collaborative relationships have a supporting role in the development of 

commercialisable innovation and will positively influence spin-off firm development. 

However, it is also highlighted that the existence of these relationships is insufficient to 

ensure successful support for the academic entrepreneur. As entrepreneurship is 

increasingly being recognised as a set of skills that emerges from society, new academic 
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innovators must convince others that they are credible and legitimate. Gaining legitimacy 

requires an understanding of rules, norms and objective conditions that facilitate some 

actions while preventing others (De Clercq & Voronov, 2009). Thus, it is argued that to 

secure legitimacy, trust must develop between the economic agents. Trust forms the 

cornerstone of successful collaboration and supports the belief that the research 

institution’s professional credibility across organisational boundaries is maintained 

(Bouty, 2000; Liyanage & Mitchell, 1994).  

Thus, the extant literature highlights that academic innovation requires relationships to 

develop and assumes that the integration mechanisms that enable legitimacy and trust 

naturally exist and support the development of these collaborative relationships (Todeva, 

2013; Weng, Perra, & Menczer, 2018). However, it is recognised in emerging markets 

that these interactions are not always present. To overcome this limitation, it is suggested 

that when there are weak individual relationships, entities such as industry and 

government may be called upon to support academic research focused on innovation 

development (Rosenberg & Nelson, 1994). With specific reference to the South African 

context, there are broad civil calls for government, through their funding programs, to 

insist that academic research must have a focus on potential commercial applications and 

should be supportive in the event of a potential failure of the market mechanism (Sibanda, 

2009).  

Thus, when tackling the theory of collaboration, this research supports the position of 

Grimpe & Hussinger (2008) when they suggest that personal and organisational 

relationships act as supportive drivers in spin-off development. The research suggests 

that personal collaboration must be accompanied by external collaboration (Grimpe & 

Hussinger, 2008) for it be effective. For effective engagement of personal and 

organisational collaborative networks, Sibanda (2009) notes that in South Africa, bonds 

exist between institutions and the individual inventor, technology transfer professionals 

and the entrepreneurial firm.  
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While the extant literature has, to some extent, confirmed the importance of collaborative 

networks in emerging markets, it has been unclear on the role of government vs industry 

in an environment where the needs of the customer are more dynamic and change 

regularly. In contrast to Sibanda's findings, in emerging markets, it is suggested that 

governments are poorly placed to direct innovation (Luu & Ngo, 2019), but the authors 

highlight that as opportunities are unlikely to emerge in isolation (Luu & Ngo, 2019), 

opportunities would need to develop through the collaboration with governments, 

organisations and industry. Thus, collaboration with only one helix in the emerging 

economies would be inefficient and multiple collaborative engagements with multiple 

external entities would be needed to support individual relationships and also have a 

sustainable positive impact on a spin-off business. 

In addition to the importance of collaboration with external entities, the literature argues 

in favour of personal relationships as well. It finds that success is dependent on the 

relationship between the academic entrepreneur and other individuals that support the 

formation of the spin-off. A strong relationship is one that leads to successful 

collaboration, with the parties being able to predict the behaviour of others by uncovering 

latent needs (Vahlne & Johanson, 2009).  

Thus, the extant literature supports the use of individual networks and external networks. 

Urban & Gamata (2020) argue in favour of organisation factors as having a moderate 

impact of academic entrepreneurial outputs. In addition, the research done by Luu & Ngo 

(2019) argues that while academic entrepreneurs are expected to focus on individual 

relationships that are more likely to support capitalist endeavours, within emerging market 

environments it is the collectivist external structures that exist alongside the capitalist 

structures that cannot be ignored. When collectivist external structures influence the 

collaborative engagements, the academic entrepreneur may find the receptiveness of 

individual colleagues negative and unresponsive to competitive capitalist entrepreneurial 

endeavours (Luu & Ngo, 2019). Thus, it is argued that collaboration, if influenced by 
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collectivists forces, may result in counterproductive outcomes, market unpredictability, 

volatility, confusion and stress in under-resourced academic entrepreneurs (Tang, Tang, 

Marino, Zhang, & Li, 2008). 

Much of the extant literature concentrates on the developed economies. It is within these 

economies that the academic will outsource their shortcomings to a trusted individual or 

entity to foster success of their spin-off (Vahlne & Johanson, 2009). However, while less 

researched, it is expected that in emerging economies there is often a lack of support 

from organisations or access to a trusted individual or firm. The coexistence of capitalist 

and collectivist systems in an emerging economy may create uncertainty that suggests 

that governments or other collectivist institutions should step aside and allow the business 

helix to develop relationships with the academic entrepreneur (Tang et al., 2008). In the 

alternate, the extant literature proposed the use of boundary spanning institutions to 

facilitate the development of collaborative networks. 

Science Parks, Innovation Hubs & Incubators 

Science parks, innovation hubs and business incubators are organisations that focus on 

business development through resource sharing and providing an organisational 

framework for the support of business through collaboration (Etzkowitz & Kemelgor, 1998; 

Phan, Siegel, & Wright, 2005). While the importance of intermediaries is well supported 

in the literature (Siegel et al., 2007), research suggests that their efficacy is affected by 

the accessibility of these resources by the academic (Mian, 2011) . Research into science 

parks, hubs and incubators has been undertaken in response to findings that innovation 

activities at universities are not equally distributed but rather scientific innovation has a 

tendency to cluster around certain institutions (Diez-Vial & Montoro-Sanchez, 1017).  

Research into the advantages of these organisations suggests that due to their proximity 

to academic institutions, costs associated with the transfer of knowledge are reduced and 

by allowing knowledge to flow, they reduce complexity and uncertainty (Diez-Vial & 
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Montoro-Sanchez, 1017). The expectation is that they encourage successive 

transformation of knowledge into marketable outputs, such as generating new products, 

services and patents (Siegel, Waldman, & Link, 2003). The literature suggests that there 

are three aspects that work together to support spin-off creations. These are the growth 

mechanisms, the degree of integration that these organisations can incorporate into the 

national value chain and the degree of technological sophistication supported (Koh, Koh 

& Tschang, 2005). Further, it has been observed that these organisations are embedded 

in the political system and are regarded as tools for economic development and political 

bargaining (Koh et al., 2005; Phan et al., 2005). On balance, the literature supports that 

these organisations have important links to the academic entrepreneurial value chain. 

Phan et al. (2005) argue that these organisations need to be considered in studies that 

account for the social environment in which they are imbedded.  

There are a number of theories that support the importance of these institutions. The 

theory of entrepreneurial processual perspective argues that supportive conditions for 

undertaking and developing a new business must be present, including proximity to 

support networks (Jack, Dodd, & Anderson, 2008; Laukkanen, 2003). In addition, the 

management literature focuses on how firms can use their internal characteristics to 

influence local externalities (Roper, Love, & Bonner, 2017). Imbedded in these theories 

is the network perspective, which focuses on the interconnectivity of relationships and 

how they support firm development (Borgatti & Halgin, 2013; Sousa-Ginel et al., 2017). 

Technology transfer offices 

Etzkowitz (2003a. p325) declares that the university is a natural business incubator. He 

argues that universities have flexible resources (including staff) and cheap skilled labour 

(in the form of students) who can be easily organised to undertake new projects. However, 

the procedures and policies for new business creation depends on the universities’ 

attitude towards supporting business incubation. Technology transfer is defined by 

Rogers, Yin & Hoffmann (2000) as the process in which “research-based information is 
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moved successfully from one individual or organization to another”. The majority of the 

available literature on Technology Transfer Offices (TTOs) suggests that universities view 

academic entrepreneurship as the responsibility of the TTO. The office is viewed as the 

specialised intermediary unit tasked with the responsibility for the commercialisation of 

academic innovation (Clarysse, Wright, Bruneel, & Mahajan, 2014). While generally 

supported in the extant literature, Clarysse, et al. (2014) argue that these units are largely 

disconnected with the business acumen required to apply and commercialise academic 

innovation.  

South African academic institutions have had to become more responsive to the needs 

of the community, resulting in demands for the transformation from an ‘ivory tower’ 

mentality to a more social and inclusive open environment ( Etzkowitz, Webster, 

Gebhardt., & Terra 2000; Fourie-Malherbe, 1999). It is argued that greater accountability 

should to be shown by universities towards government and industry in terms of cost-

effectiveness, quality and relevance of research programs (Fourie-Malherbe, 1999), 

which in turn will result in improvements in spin-off creation and further economic 

development. In response, universities created TTOs to encourage new "entrepreneurial 

thinking” (Altbach et al., 2009.p141) and generate new income streams for the university 

as well as to support academic spin-off development (Perkmann et al., 2013). However, 

this understanding is now being challenged as it is unclear whether TTOs and their 

representatives are capable of bridging the social gaps between the academic and 

industrial networks (Hayter, 2016).  

The development of theory for TTOs has been drawn from real-options theory. This theory 

suggests that ownership by either the university or academic of the innovation will confer 

future real financial gains. Agency theory supports the purpose that ownership will provide 

a long-term benefit that will ensure the alignment of the needs of university and business 

towards the goal of developing a spin-off (Markman et al., 2005; Thursby, Jensen, & 

Thursby, 2001) 
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These theories combine to support the position that it is the responsibility of TTOs to 

oversee the technology and innovation transfer processes at universities. In South Africa, 

these offices are still in their infancy, having only been adopted for the first time in 2004 

(Alessandrini et al., 2013). Research indicates that understanding the effectiveness of 

South African TTOs is vague in relation to its developed knowledge economy peers 

(Alessandrini et al., 2013). However, in the developed economies, it is found that TTOs 

reduce asymmetric information flows and positively affect innovative firm development 

(Algieri et al., 2013; Macho-Stadler, Pérez-Castrillo & Veugelers, 2007).  

In conclusion, the extant literature supports the suggestion that collaboration will 

complement the ability of the academic to anticipate future demand and act in the pursuit 

of favourable commercialisable opportunities (Abou-Warda, 2015; Todorovic et al., 2011). 

It is also supported that collaboration allows for easier information and knowledge sharing 

and promotes congruency of expectations. This implies that it is important in times of 

uncertainty, in early phases of innovation development, as well as in the continuation and 

exploitation of opportunities. When collaboration is present, it promotes productivity and 

effectiveness and allows for the development of commitment between parties (Madhok, 

2006; Vahlne & Johanson, 2009). However, collaboration can fail to develop when there 

is (1.) a lack of trust and legitimacy between the parties, such as the relationship between 

government and industry in South Africa; (2.) the parties do not have a long history of 

prior collaboration, as in South Africa, were historically white and non-white universities 

were not able to develop relationships with industry and government in the same way; 

and (3.) where the relationships will not form in systems that exhibit both capitalist and 

collectivist traits, such as South Africa, where these traits are in part driven by government 

policy surrounding the commercialisation of academic innovation.  
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Accordingly, it is clear from the literature that as expressed in the ENTRE-U model, 

collaboration with have a positive outcome on academic led spin-offs, such that this effect 

will get stronger as relationships between the parties become more involved in engaging 

in entrepreneurial endeavours. However, the literature makes a clear distinction between 

interpersonal collaboration and the external collaboration between an academic and 

institutional structures and as a result I hypothesise the two forms of collaboration 

independently. 

Thus, I hypothesise that:  

Hypothesis 2.1: At South African universities, personal collaboration with the 

academic will have a positive outcome on the development of academic led spin-offs, 

such that this relationship gets stronger as the parties become more involved in engaging 

in entrepreneurial endeavours. 

Hypothesis 2.2: At South African universities, external collaboration with the 

academic will have a positive outcome on the development of academic led spin-offs, 

such that this relationship gets stronger as the parties become more involved in engaging 

in entrepreneurial endeavours. 

c. Unconventional Risk-Taking activities 

Academics are faced with observable and known risks when they become career 

academics. These are noted as dealing with insecurity in research funding, the pressure 

to publish regularly, rising workloads and time constraints. Academic entrepreneurship 

introduces otherwise unconventional risks that the academic did not foresee when 

beginning their academic career. Todorovic et al. (2011) suggest that the ability of the 

academic to confront these unconventional risks will support spin-off development. This 

‘unconventionality’ is the recognition and application of risks associated with the idea or 

innovation. Risk refers to the propensity of the entrepreneur to take courageous steps 
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towards projects that have uncertain outcomes (Wiklund & Shepherd, 2005). Within the 

academic spin-off development literature, the ability of the academic to identify and 

pursue opportunities outside of the traditional academic research sphere is driven by the 

unconventional risk taken by the academic. It is further argued that spin-off success exists 

when the academic entrepreneur is able to manage or cope with the risk inherent in these 

activities through unconventional problem solving (Abou-Warda, 2015).  

Risk in the literature is normally researched in the negative. This means that we look at 

the downside of the risk when determining its effect. However, in order to establish the 

relationship, this research will review linkages where the risk taken supported the 

outcome. 

The extant literature identifies four types of risk faced by the academic entrepreneur. 

These are business risk, reputational risk, financial risk and institutional risk 

2.5.1.a.i.1 Business Risk 

In order for the new process and products to emerge, academic entrepreneurs must still 

discover opportunities (Myres, 2008) and engage in behaviours that will enhance 

opportunities (Lumpkin, Cogliser, & Schneider, 2009), thus they need to accept business 

risk. Academic innovators will need to use the knowledge that they have discovered 

(Shane, 2000) as well as their understanding of the economic environment to move an 

idea from theory to practice. As a typical academic's focus excludes the economic 

environment, it is expected that the process by which an entrepreneur recognises a 

commercial opportunity is more complex than traditional entrepreneurship (Teixeira, 

2011) and as a result, there is the possibility that an opportunity may go unrecognised by 

certain individuals but not by others (Shane, 2000). It is argued by Krueger (2007) that 

this identification is the result of idiosyncratic life experiences that are already possessed 

by an individual. Thus, the ability of the academic entrepreneur to identify and attempt to 

commercialise the opportunity and unfulfilled need, may be led by their unique 
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understanding and experiences that guide their responses to the business environment 

that they find themselves in (Cai, 2013) and will encourage spin-off success. 

2.5.1.a.i.2 Reputational Risk  

Extant research also argues that academic entrepreneurs are likely to handle risks 

differently to other types of firms because the academic is foremost a researcher and 

teacher rather than focused on business success (Naldi, Nordqvist, Sjöberg, & Wiklund, 

2009). The literature suggests that academics’ may be reluctant to focus on a commercial 

aspect of their research, as the spin-off firm may be subject to outside influences and 

exogenous shocks (Cyert & Goodman, 1997). In developing market research done by 

Bernasconi (2005), it was found at the P. Universidad Catolica de Chile, that while the 

network and capacity for generating spin-offs was in place and that while there were 

plenty of business opportunities within published academic research, there was a 

reluctance among academics to focus on business endeavours, as the institution did not 

legitimise these endeavours. The reluctance of academics to navigate these risks alone 

may be driven by the belief within the university that the commercialisation of research 

innovation poses risks to the institution's reputation. It is observed by Bernasconi (2005) 

that universities are more risk averse than industry when developing an innovation, that 

they emphasise academic research and do not engage in activities that may negatively 

affect the image of the university.  

This conclusion can also be inferred from research that suggests that while it is the funder 

that assumes financial risk for the innovations development and sets the necessary 

standards by which research is evaluated for commercialisation (Altbach, Reisberg, & 

Rumbley, 2009), it is the university that bears reputational risk if the focus of the funder 

on the commercialisable aspects withdraws from the investment leading to its failure. This 

enhances the prospect for failure and strips the university of some influence in the 

commercialisation process, thus enhancing the potential for negative reputational 
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outcomes (Brannback et al., 2008) as a neutral source of knowledge (Fulop & Couchman, 

2006). To protect themselves from these outcomes, universities must manage 

reputational risks. It is expected that South African academic entrepreneurs may engage 

differently with reputational risk than some of their developed market counterparts, as it 

is shown in the literature that the failure of a commercialised innovation can significantly 

harm the trust that underpins their research and may ultimately harm their reputation as 

a neutral source of knowledge (Fulop & Couchman, 2006).  

Thus, it is suggested that universities who are more cautious when engaging in new spin-

off entities will have limited success in the development of a spin-off as their focus on 

protecting their academic reputation will discourage unconventional risk taking.  

2.5.1.a.i.3 Financial Risk 

The extant literature shows that developed market universities fund or financially support 

the spin-off process and/or company (Etzkowitz 1998). In South Africa, there is an added 

focus on the constrained and limited university financial resources, implying less 

availability of funding.  

Insufficient funding may result in the failure of a spin-off, which in turn results in a greater 

degree of negative staff, student and community push-back driven by the immediate 

sacrifices that the university would need to make. Further, in South Africa, funding 

constraints at public-funded universities have been exacerbated by increased pressure 

on the university and the state to provide free education for poorer students. Funding 

once allocated to research and the commercialisation of knowledge has been reallocated 

by universities in support of this need. Many developed and developing market 

universities are faced with limited income, unbalanced budgets and in the worst case, 

financial distress (Shore & Mclauchlan, 2012). Faced with these constraints, spin-off firm 

development in South Africa relies heavily on grants and external funding. It is suggested 

by Clarysse et al. (2007) that when capital providers are external to the university, 
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problems of communication in the evaluation of the idea, risks associated with the 

heterogeneity of the knowledge and differences in organisational structures may lead to 

an imbalance between entrepreneurs looking to launch a new spin-off company and the 

suppliers of capital willing to offer funds. Thus, it is suggested that the availability of stable, 

predictable and consistent funding will support the development of a spin-off. 

2.5.1.a.i.4 Institutional Risk 

Institutional risk is broadly defined as anything that would disrupt the institution from 

achieving its objectives. Drawing on the theory of the triple helix relationships, trust in the 

institutions that support academic entrepreneurial spin-off developments shapes 

commercialisable outcomes (Etzkowitz 1998). While successful application of institutional 

risk will foster national systems of innovation, thereby providing the foundation for 

competitive positions (Laukkanen, 2003), this research considers the academics 

observations, perceptions and understanding of the support and engagement offered to 

the academic by their institution.  

The development of strong ties between university and academic results from the 

transformation of the faculty allowing themselves to see their research results from a dual 

perspective being first, a traditional research perspective in which publishable 

contributions to the literature and theory are noted and secondly, an entrepreneurial 

perspective in which results are scanned for a commercial prospect (Etzkowitz, 1998). 

These dual perspectives are often challenged by the divergent goals of business and 

academia (Cyert & Goodman, 1997; Siegel et al., 2003a). Thus, successful institutional 

arrangements will recognise the perceived quality of university researchers through 

academic and commercialisable successes, which in turn will reward all parties in the 

helix and enhance the mission and commercialisation culture within the university 

(O`Shea et al., 2007). This is further supported by Benner & Sandström (2000), who 
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suggest that a supportive environment for academic innovators will result in recognition 

across the triple helix. 

There is significant support in the literature for the interconnectedness of these risks. By 

way of example, it is suggested that additional funding (financial risk) leads to additional 

support for innovation (institutional risk), improvements in reputation (reputational risk) 

and greater success in commercialisation (business risk). All of which positively influence 

the spin-off outcome (Algieri et al., 2013; Lockett & Wright, 2005; O’Shea, Allen, Morse, 

O’Gorman, & Roche, 2007; Zucker, Darby, & Brewer, 1994).  

These different areas of risk in decision making suggests that the unconventionality of the 

academic in their approach to these risks is needed in the process of spin-off formation. 

This unconventionality is a homogonous process that engages the risk found by the 

academic entrepreneurs in their environments. This implies that an understanding of the 

market mechanism in the allocation of risk may be more important than its source. The 

literature confirms this observation by arguing that the creation of a spin-off venture may 

be more complex than a pure economic motive (Hsu, 2007).  

In South Africa, the universities will have developed their bespoke level of acceptable 

risk. The level of spin-off creation at South African universities will be associated with the 

academic entrepreneur's approach and understanding of risk, which in turn will support 

or limit spin-off development. 

Accordingly, I hypothesise that:  

Hypothesis 3: At South African universities, unconventionality found in academic 

entrepreneurial risk practices has a positive outcome on performance of academic led 

spin-offs, such that this relationship gets stronger with higher levels of risk-taking. 

Hypothesis 3.1: At South African universities, unconventionality found in 

academic entrepreneurial financial risk practices has a positive outcome on performance 
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of academic led spin-offs, such that this relationship gets stronger with higher levels of 

risk-taking. 

Hypothesis 3.2: At South African universities, unconventionality found in 

academic entrepreneurial institutional risk practices has a positive outcome on 

performance of academic led spin-offs, such that this relationship gets stronger with 

higher levels of risk-taking. 

Hypothesis 3.3: At South African universities, unconventionality found in 

academic entrepreneurial business risk practices has a positive outcome on performance 

of academic led spin-offs, such that this relationship gets stronger with higher levels of 

risk-taking. 

Hypothesis 3.4: At South African universities, unconventionality found in 

academic entrepreneurial reputational risk practices has a positive outcome on 

performance of academic led spin-offs, such that this relationship gets stronger with 

higher levels of risk-taking. 

d. University Support & Bureaucracy 

University policies are expected to encourage the engagement of the academic 

entrepreneur towards academic entrepreneurship (O'Shea, Allen, Chevalier, Roche 

2005; Todorovic et al., 2011). The extant literature suggests that university governance 

mechanisms should be designed to support spin-off activity (Hoang & Antoncic, 2003b). 

Further, the creation of an environment at a university through robust governance 

mechanisms would result in implicit contracts that are enforced by the potential for social 

alienation and loss of reputation, rather than the university bureaucracy. Thus, stable and 

effective university governance can reduce the cost of accessing resources, reduce 

bureaucracy and improve competitive advantages (Hoang & Antoncic, 2003a). However, 

Urban & Gamata (2020) suggest that universities cannot enforce academic 
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entrepreneurship and that it would need to be held as a voluntary engagement by the 

academic and university. 

In response to this research, as well as challenges experienced by the academic when 

moving towards the commercialisable aspect of their output, there has been a general 

rise in policies and practices at universities that facilitate the process of knowledge 

transfer, improve linkages with industry and assist in the entrepreneurial use of 

knowledge (Shore & Mclauchlan, 2012). This is especially true in the developed 

economies. In the developing economies, universities have observed the considerable 

profits and economic rents earned abroad and look to emulate these successes with 

similar policies and involvement. However, their success has been intermittent and 

inconsistent. Today, many research universities in the emerging markets are looking for 

ways to effectively manage how their ideas and innovations are commercialised 

(Rorwana & Tengeh, 2015; Thursby & Thursby, 2007).  

Extant research has suggested two possible engagements that may result in a favourable 

outcome for academic spin-off creation. These are noted as bureaucratic involvement by 

government institutions or interventionist support by the university (Colyvas et al., 2002; 

Siegel et al., 2007). Bureaucratic involvement involves the regulating of commercialisable 

academic output. 

Universities intervene to regulate and protect intellectual property. This protection by the 

university will form part of the support mechanism needed to establish an environment 

conducive to funding spin-off development and encouraging scientific participation 

(Siegel et al., 2007). This support is rewarded, as it allows for the receipt of annuity rents 

by the university from the commercialised innovation, thereby allowing for development 

of future spin-offs through a self-funding mechanism. However, Urban & Chantson (2017) 

suggest that by focusing on identification and protection, there is a lack of focus on start-

up formation. 
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Although the transfer of knowledge between universities and industry can occur through 

several modes, research has concentrated on licensing and patents as effective transfer 

mechanisms (Siegel et al., 2007; Thursby & Thursby, 2007). Traditionally, universities 

have argued that if they imposed a monopoly on knowledge, it would lead to serious 

problems in the allocation of economic resources within markets. Thus, the challenge for 

the university patent system has been to keep a balance between the social objective of 

ensuring efficient use of knowledge and motivating a provider of capitalistic 

entrepreneurship (Foray, 2002). Foray (2002) suggests that the balance between 

commercialisation and free distribution of innovation varies across countries and cultures. 

He showed that the Japanese university research system is effective in placing large 

amounts of information in the public domain, with the objective of “collective invention”, 

while the European system tended to allow less information to be made public and the 

US system was shown to be the least effective at releasing academic knowledge to 

industry. Currently, there is limited research on how South African universities balance 

commercialisation and free distribution.  

DiGregorio & Shane (2003) suggest that once a ‘usable’ innovation is identified, patent 

policy must protect the innovation developed at the university. They found that ineffective 

policies will create monopolistic pricing and result in socially wasteful expenditures or may 

encourage academic innovators to invent ‘around’ the patent instead of transferring it to 

the university (Foray, 2002). Thus, in one potential outcome, the use of patents and 

copyrights by the university may create licensing activities that result in a net drain on 

university resources and do not ensure the future revenue stream to the bureaucratic 

owner of the IP (Thursby & Thursby, 2007).  

Rogers, Yin & Hoffman (2000) identify a process consisting of several steps that would 

allow a university to transfer knowledge for commercialisation. First, the academic 

innovation would begin at the universities laboratories and research centres as the 

research is carried out by the faculty members with the aim of advancing knowledge 
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(Wood, 2011). Secondly, once a university scientist has discovered an economically 

viable concept, the scientist discloses it and files it with the university IP office. Finally, 

the academic faculty discloses the innovation to the relevant specialist university staff 

who will decide if the innovation is worth the time, effort and expense to proceed with, 

either through local or international intellectual property protection application (Wood, 

2011).  

Once protected, the university may enter into licensing or sale negotiations for the 

innovation. Under licensing, the university continues its involvement with the firm as the 

idea is converted into a commercialised product that will earn the university royalties, 

while a sale agreement will net a lump sum return for the capital originally invested. Thus, 

in a second potential outcome, suggests that the use of patents and copyrights by the 

university may create opportunities that result in a gain to university resources through 

the control of the future revenue stream (Wood, 2011). 

In order to ensure the collection of annuity rents, governments have tried to introduce 

legislation to protect university IP ownership. The process was pioneered by the Bayh-

Dole Act (1980). While the act did not create university patenting or facilitate 

entrepreneurship, it offered an advantage to non-profit institutions to encourage the 

patenting and development of academic innovation (Owen-Smith, 2003), which in turn 

would stimulate spin-off development. It was observed that the legislation accelerated the 

commercialisation of new technologies and promoted economic development and 

entrepreneurship (Colyvas et al., 2002; Siegel et al., 2003a) and the effective 

dissemination of knowledge quickly to the broader economy (Carlsson & Fridh, 2002). 

This Act proved that governmental sponsors play a vital role in the process of redirecting 

the normative orientation and actions of university researchers in the United States 

(Benner & Sandström, 2000).  
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Following this US legislation, there has been a global move by governments to offer 

additional regulatory support for university-developed innovation (Nauwelaers & Wintjes, 

2002; Rosenberg & Nelson, 1994). With this focus, the South African government, in an 

attempt to encourage transfer of innovation to industry, passed the Intellectual Property 

Rights from Publicly Financed Research and Development Act 2008 (IPR-PFRD) and 

established the National Intellectual Property Management Office (NIPMO), whose aim is 

to ensure the transfer of innovation through the ultimate ownership of these patents. 

Patents and copyrights are the tools used to guarantee exclusivity of access to 

knowledge. Intellectual property rights are “industrial tools that allow for the creation of 

markets to stimulate private initiatives” (Foray, 2002. p.71). This process aims at 

restricting access to knowledge by granting temporary exclusive rights to new knowledge; 

thus, empowering the creator to set a price for its use (Foray, 2002).  

NIPMO has attempted to design innovation systems that integrate the role of 

governments, industry and universities with one another. It is believed that integration will 

allow for the sharing or promotion of their combined benefits, while reducing individual 

limitations (Lester, 2005). The central tenet in understanding spin-off activity is to reflect 

on the institutional behaviours and norms between the role players in the environment. 

First, policy makers seek to understand how universities can contribute to national or 

regional competitiveness and economic growth and secondly, industry seeks to overcome 

cultural differences and allow for the effective transfer of innovation to firms. 

It is clear from the extant research that globally, policy makers have changed their position 

on higher education from a social development standpoint to one that fosters economic 

development at both the national and regional economic level (Altbach et al., 2009). 

National governments are increasingly relying on universities to become an anchor in 

their innovation systems (Mowery and Sampat, 2005). Urban & Chantson (2017) argue 

that the literature supports government involvement, as regulations have an influential 
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role on the perception of how an academic innovation can be successfully 

commercialised.  

The literature has identified two potential reasons for the lack of success in the 

commercialisation of academic innovation in South Africa. First, faculty members play a 

very important role in the development of their innovations, however, as many academics 

are not ready to, or interested in becoming an entrepreneur, many universities take over 

the rights to innovation with the intention of commercialising the innovation themselves 

(Thursby & Thursby, 2007). In addition, in South Africa, the university is the sole owner 

of the IP and is not required to include the faculty. Secondly, direct involvement of the 

university in patenting and licensing is only one of a number of ways for the transfer of 

knowledge from universities to industry (Lester, 2005). Academics may also exploit the 

knowledge created through their university research by acting as consultants that are able 

to apply well-established knowledge to the development of a particular product or process 

in industry. In addition, university faculty may collaborate with industry to apply new 

knowledge developed by researchers at other universities, supplying the students of the 

leading university in the field to industry. 

Accordingly, I hypothesise that:  

Hypothesis 4: Supportive engagement and policies that focus on the commercialisation 

of innovation by the academic entrepreneur have a positive outcome on the development 

of academic led spin-offs, such that this relationship gets stronger with higher degrees of 

supportive involvement by the policy makers. 

Hypothesis 4.1: Bureaucratic policies that focus on the commercialisation of 

innovation by the academic entrepreneur have a positive outcome on the development of 

academic led spin-offs, such that this effect gets stronger with higher degrees of 

supportive involvement by the policy makers. 
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As stated at the beginning of this section, the other engagement that has been researched 

is 'university support'. This concept has been researched in papers that consider support 

for applied research and incubation of spin-off firms. 

This research has observed, in both triple helix theory and the entrepreneurial university 

theory, that the university is important in the technical advancement and management of 

innovation. It has been suggested that the creation of a spin-off can be encouraged or 

inhibited by different processes and policies from the transfer of technology from the 

university to industry (Colyvas et al., 2002; DiGregorio & Shane, 2003).  

Within the university, procedures and policies for new business creation depend on the 

universities’ attitude towards risk as well as the competencies in the supporting 

departments. Markman, Phan, Balkin and Gianiodis, (2005) suggest that a focus on 

policies that encourage technology transfer from universities, improves the rate of spin-

off creation, while Carlsson & Fridh, (2002) found that policies that allowed joint equity 

ownership between the university and the entrepreneur would improve the success rates 

of new spin-offs. In the developed market literature, O’Shea, Allen, Morse, O’Gorman, & 

Roche, (2007) claim that it was MITs institutional support for entrepreneurial activities that 

resulted in the development of academic entrepreneurship at MITs.  

However, there is an opposing position regarding the involvement of the university. It is 

suggested by Rosenberg & Nelson (1994) that the university administration should 

support research aimed at basic understanding (theory) rather than practical short-run 

profits and that industry would advance the commercial design and development of 

product and process. This argument assumes that universities will generate increased 

transaction costs through the commercialisation process, which will drain existing limited 

resources. The implication of these differing views for this research is that some 

universities may concentrate on the research side of R&D, while others have expanded 
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their role from protection of innovation to the facilitation and support in the dissemination 

of intellectual property to academic entrepreneurs (Siegel et al., 2003a).  

Thus, this research highlights that there is supportive extant research to suggest that both 

involvement and the lack of involvement can support spin-off firm development. The 

implied outcome from both groups of studies is that university policy needs to be 

consistent and clear in its engagement with academic innovation. 

In contrast to the central role played by the university, triple helix theory highlights the 

interaction of universities with industry and government. Interaction allows university 

researchers to develop closer and more interdependent relationships with industry 

(Altbach et al., 2009; Rosenberg & Nelson, 1994). These relationships are found to 

encourage university-industry knowledge transfer and form the cornerstone of spin-off 

firm creation (Thursby & Thursby, 2007). Continuous interactions among innovators, 

financiers and consumers of technology accelerate the richness and scope of innovation 

and discovery, leading to an increase in the number of spin-off firms (Thursby & Thursby, 

2007).  

Within the university system, motivation for output is driven by powerful forces compelling 

normative forms of conduct. Three types of forces have been identified: (i) coercive, 

driven by external factors; (ii) normative, driven by shared professional standards and (iii) 

memetic, which allows for organisations to mimic others when they are not certain of their 

goals (Czarniawska & Genell, 2002).  

Coercive forces are the observations by universities of individual spin-off successes from 

other universities that have either capitalised knowledge themselves or capitalise 

knowledge with the help of industry (Rorwana & Tengeh, 2015). This capitalisation of 

knowledge appears to many universities to have overtaken the expectation that scientific 

knowledge should be freely distributed. This results in a change in the way academic 
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scientists view the results of their research and changes the role of the university in 

relation to industry and government.  

The normative processes regulate conduct within organisations. For the successful 

commercialisation of academic innovation to emerge, it has been suggested in the 

literature that universities must undergo a change in their normative routines and 

administrative structures (Algieri et al., 2013; Etzkowitz, 1998). In knowledge-based 

economies, there has been an increase in the number of researchers seeking support but 

finding little. To overcome this limit, researchers are more creative in their search for 

support (Etzkowitz, 1998). Siegel et al. (2003) note that although the primary motive for 

academic scientists is recognition within their community and a desire to secure additional 

research funding for further research and equipment, a new academic ethos needs to 

emerge that combines the researchers interest in fundamental discovery with its 

application (Etzkowitz, 2003a; Friedman & Silberman, 2003). Only once this process is 

achieved will it be possible for a successful spin-off firm to be created. 

Mimetic processes promote standardised policies and procedures that result in 

researchers and universities imitating the way in which their successful counterparts 

manage challenging aspects of their organisational environment (Benner & Sandström, 

2000). In response to the changes experienced by the academic faculty on the focus of 

their output, there has been a general rise in policies and practices that facilitate 

knowledge transfer, improve linkages with industry and assist in the entrepreneurial use 

of knowledge (Shore & Mclauchlan, 2012).  

As already noted in this section, triple helix theory suggests that product development 

and innovation emerges in two different ways. First, the product may originate in the 

university and then be developed and secondly, the problem originates in the firm but 

requires academic knowledge and expertise to develop it (Etzkowitz, 1998). Either way, 

the extant literature suggests that innovation needs to be incubated or nurtured in order 
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to develop into a spin-off. It is suggested that the ability to transform and assimilate 

knowledge between academics, universities and spin-off firms can be fostered through 

wide-ranging development programs (Davenport, Davies, & Grimes, 1998; Wolson, 

2007). The scope of these programmes is far-reaching in the literature and includes focus 

on academics and entrepreneurs. 

The programmes that have been researched include: sabbaticals, that may serve as a 

stimulus for ideas for both industry and the university (Jain et al., 2009); research grants, 

that provide a platform for university academics and industry to coordinate research in 

areas that are of mutual interest in a pre-competitive domain (Siegel, Waldman, & Link, 

2003); organised research units, such as laboratories, that offer an interdisciplinary 

approach to research (e.g. national science foundation) (Rhoten, 2004); student 

internships, that allow for the interaction with industry, which can be expanded on when 

returning to the university (Todeva, 2013) and information exchange forums, that create 

opportunities to network and exchange knowledge (Bloedon & Stokes, 1994). 

Programmes that support entrepreneurial development offer the academic entrepreneur 

the ability to earn an improved living through a ‘part time’ job, the opportunity to use the 

resources of the university free of charge and the receipt of free business management 

training (Sternberg, 2014). 

Due to the advancement of certain disciplines, scientists have argued for the need to link 

fields to facilitate application of knowledge in a specific area (Aboelela et al., 2007). This 

recognition has encouraged the scientific community to develop new applied knowledge 

through research that combines the skills and perspectives of multiple disciplines. 

Aboelela et al. (2007) suggest that the combining of skills may be partly the result of a 

wider societal interest in holistic perspectives that encourage human experience to be 

understood through multiple dimensions.  
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Interdisciplinary research centres aim to shift the epistemological values and intellectual 

curiosities of academic researchers. Through the integration of the strengths of two or 

more disparate scientific disciplines with the purpose of developing more robust outcomes 

for their research, has emerged an increase in the focus for future funding by government 

and industry (Rhoten, 2004). These discoveries have been valued by government and 

industry to the extent that they have been “proclaimed, demanded, hailed and written into 

funding programs” (Rhoten, 2004. p8). 

Thus, effective commercialisation will be possible when the university is able to foster 

systems of knowledge production and development support, thereby providing the 

foundation for a competitive position for a new spin-off to emerge (Laukkanen, 2003). 

 Accordingly, I hypothesise that:  

Hypothesis 4.2: Supportive university engagement that focuses on the 

commercialisation of innovation by the academic entrepreneur has a positive outcome on 

the development of academic led spin-offs, such that this relationship gets stronger with 

higher degrees of involvement by the university. 

2.5.2 Aspirations of South African Academic Entrepreneurs 

This research links the aspirations of an academic to the success of an academic 

entrepreneur through the use of how the academic perceives the rank and position of his 

university. Aspirations of academics are rarely linked in research in academic 

entrepreneurship, however, the focus of the academic when choosing which university to 

research and teach at serves as a useful tool to understand demands for accountability, 

confirmation of prestige and agenda setting of the entrepreneur (Pusser & Marginson 

2013). Extant research has concentrated on citing academic entrepreneurial 

characteristics such as creativity, self-esteem and futuristic thinking in order to explain 

academic spin-off outcomes (Farrell et al., 2022). Further, Farrell et al. (2022) found that 
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these characteristics were successful in promoting academic entrepreneurial behaviour 

as they influenced the attitude of academics. Academic attitudes supported findings by 

Rusite & Sloka (2019), where they suggest that university rankings mirrored academic 

staff motivation, aspirations and a willingness to support university led strategic initiatives. 

Thus, it is argued that university rankings have been omitted from previous research on 

academic entrepreneurial success and should form part of this study.  

In further support of this, university rankings have been suggested to be a window into 

the perception of the role of higher education in national economic development. Thus, 

rankings shape how the relationship between governments and business evolve and 

where power in those relationships exists (Farrell et al., 2022; Pusser & Marginson 2013).  

Research has also considered that there may be a link between entrepreneurial success 

and research publication. Fini, Perkmann & Ross (2022) found that successful academic 

entrepreneurs were more likely to encounter spill-over research opportunities and future 

scientific benefits when engaging in academic entrepreneurship. It is also acknowledged 

that academic rankings have a significant positive correlation with academic publication 

(Johnes, J. 2018). This finding supports those additional scientific discoveries, which 

would offer the potential for improved and better university rankings. An argument can be 

made from this finding that there is a relationship between academic entrepreneurship 

and research success, which in turn would lead to higher university rankings.  

As a result, this research suggests that the aspirations of academic entrepreneurs is 

largely absent from research on the success of academic entrepreneurship and strives to 

find an overlap in between the success of a spin-off and the perception of the ranking of 

the university that the academic works at. 

Research has defined aspirations as a process variable when developing theory. Process 

variables are very difficult to capture and measure, resulting in tentative link between 

aspirations and the recognition and exploitation of innovation ( Zahra, 2007). As a result, 
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this research has focused on specific aspirational academic motivations, being the 

university ranking and intellectual imperatives.  

The above factors suggest that the development of the spin-off firm is at least in part a 

result of a conscious choice by the academic entrepreneur. The literature supports this 

argument and expands to suggest that success is a result of whether or not the firm 

continues to exist (Shane, 2004), the firm's ability to attract capital (Lockett and Wright, 

2005) and the number of patents (Zucker et al., 2002), which are all linked to prior 

successes and reputation of the university. There is little research to suggest that 

academic entrepreneurs may not define their success in these terms, but rather may be 

comfortable pursuing an academic research agenda while being aware of the potential 

spin-off option, which may emanate from research. O'Gorman et al. (2008) suggest the 

academics prefer recognition by their peers to the financial success of their firms, but did 

not find that there was no interest in success of a spin-off firm. It is argued that, even if 

innovation is still in its development phase, academics that understand the perceived 

benefits from the project are more likely to pursue it (Barnes et al., 2002).  

While it is suggested in the literature that an incentivisation structure will focus the 

academic entrepreneur on spin-off activity and lead to success in spin-off firm creation 

(Friedman & Silberman, 2003; Link, Siegel, & Bozeman, 2007; Wood, 2011), some 

researchers raise questions about whether the current university incentive arrangements 

support the aspirations of academic entrepreneurs (Grimaldi, Kenney, Siegel, & Wright, 

2011) or whether academics create the focuses needed when selecting the university 

they research at. This may be especially relevant in the South African context, as in 

research conducted in China, it was found that where universities were the product of 

historical legacies and global influences, a hybrid system of incentivisation for academics 

would develop. In part, the incentive would be linked to the aspirations of academics to 

publish at top ranked globally rated universities. Once published, only then would the 

academic consider a commercialisable aspect for their research (Wu, 2010). As research 
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articles are a primary output of academics, universities that support staff in the creation 

of publishable research would attract top staff, which in turn would result in higher quality 

of the articles, improving the standing of the academic within their field of expertise 

(Bhopal, 2014). Thus, academics may position themselves to embrace a research 

orientation initially (Karmaeva, 2018) to focus on personal career trajectories, which in 

turn positions them for future spin-off success. An academic's pursuit of a career within a 

specific university would be dependent on factors pertaining to the ranking of the 

university in academic output and the standing of the university within the academic 

community (Altbach, 2015).  

As suggested already, the academic entrepreneur's engagement with spin-off activity 

may be driven in part to his know-how, but also in part by his aspirations. Understanding 

the academics aspirations may provide a deeper understanding of why spin-offs succeed. 

Hypothesis 5: Aspirations of academic entrepreneurs to research at top rated 

universities has a positive outcome on the development of academic led spin-offs, such 

that the relationship gets stronger as academic entrepreneurs research at top rated 

universities. 

2.6 Moderating Variables 

Frese, Bausch, Schmidt, Strauch, & Kabst, (2012) argue that observing moderating 

variables is highly recommended when the current research’s focus varies across 

individual studies. Following the discussion above, there are specific external variables 

that could moderate the relationship between the social network and development of the 

academic spin-off firm. It is also found in the review of the extant literature that it is 

probable that the social network does not hold homogeneously for all contexts. It is likely 

that external intervening factors may be valuable in the development of an entrepreneurial 

spin-off and academic entrepreneurial thinking as well as influencing the approach 
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chosen by the academic entrepreneur. It is likely that moderators may influence the 

success of an academic spin-off.  

In summary, few researchers have systematically and empirically investigated whether 

the propensity of an academic entrepreneur to develop or engage with their social 

network is based on or influenced by external incentives. Based on the data available 

from the literature review, the author has identified the following external incentives that 

may have a moderating effect on the study. These moderators are summarised as first, 

level and quality of entrepreneurial education, secondly, the age of the academic 

entrepreneur, thirdly, the gender of the academic entrepreneur and fourthly, prior 

experience of the academic entrepreneur. As these factors have been shown as 

influential in the development of a spin-off, these factors may serve as contingent in the 

spin-off development. 

Control variables need to be fixed or eliminated in this study to ensure that the study is 

able to clearly identify the relationship between the independent and dependent variables. 

2.6.1 Prior Experience 

Experience in entrepreneurial venture creation affects the entrepreneur’s propensity to 

engage in future entrepreneurial ventures. There is significant literature that suggests that 

prior entrepreneurial experience is a reasonable predictor in the identification of new 

business opportunities and the successful development of new firms (Hsu, 2007). Morris, 

(2015) found that new business creation is a lived experience and that the challenges 

that face entrepreneurs in prior experiences and the business skills acquired during those 

lived experiences will impact the ability to recognise opportunity and take decisions about 

future entrepreneurial endeavours. These results in the literature confirm that 

entrepreneurs who have been involved in start-up firms before would believe more 

strongly in their potential to create another successful start-up firm. In research conducted 
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on academic entrepreneurship and experience, Clarysse et al. (2011) agree with the 

generic entrepreneurial research findings, that experience is one of the most important 

predictors in the development of an entrepreneurial businesses. While an important 

observation, research conducted in the developed markets of Sweden and Ireland found 

that while there is significant entrepreneurial experience among academics in these 

countries, this experience was more likely to result in engagement in consultancy and 

contract research rather than in the development of a spin-off (Klofsten & Jones, 2000). 

Hypothesis 6: Prior experience will moderate the relationship between mobilisation and 

success such that this relationship becomes stronger with more experience.  

2.6.2 Level and Quality of Entrepreneurial Education 

Studies have shown that one of the influential attributes of entrepreneurs is the level and 

quality of entrepreneurial education (Mentoor, & Friedrich, 2010). The pedagogy of 

entrepreneurial education has taken many forms in its approach and implementation 

(Gibb, 1996). While there has been research that has doubted the effectiveness of 

entrepreneurial education on entrepreneurial outcomes (Dickson, Solomon, & Weaver, 

2008), this has been contradicted many times. In research done by Bae, Qian, Miao and 

Fiet, (2014), it was found that there is a link between entrepreneurial education and 

individual entrepreneur to accept the risk needed to begin a new venture. Additional 

studies concur with these results, with research conducted by Rauch & Hulsink, (2015) 

suggesting that core to explaining the firm creation process,  entrepreneurial education 

resulted in advances in the understanding of risk and the entrepreneurial intentions of 

students through improvements in the students’ attitudes and behaviours (Liñán, Nabi, & 

Krueger, 2013). In addition, the research suggests that entrepreneurial education is also 

responsible for the positive perceptions created about entrepreneurship through the 

changing attitudes and improving understanding of the risks and benefits around the 

discipline (Rauch & Hulsink, 2015). This research is cognisant that the extant empirical 
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reviews generally argue for isolated methods and pedagogic outcomes. These reports 

generally promote individual case studies and focus on singular methods or approaches, 

which makes definitive generalisable conclusions that can be applied to South African 

academic spin-offs difficult to find. In the limited research that has been conducted, it is 

suggested that entrepreneurial education may be positively impacted by the academic 

entrepreneurs risk taking behaviour leading to the development of a spin-off.  

Hypothesis 7: Level and quality of prior entrepreneurial education will moderate the 

relationship between risk and success such that this relationship becomes stronger with 

more education 

2.6.3 Age 

The literature points to variations in the degree of entrepreneurship based on age (Rauch, 

Wiklund, Lumpkin, & Frese, 2009). Liang, Wang, & Lazear (2014) suggest that as age 

increases so does experience and skill but find that there is also a significant decline in 

creativity and innovative thinking, which slows entrepreneurship. Empirical studies have 

found a u-shaped relationship between the propensity of an entrepreneur to start a 

business and their age, with the most common age for early entrepreneurial activity 

reported to be 40 years (Parker, 2004). Studies suggest that while an individual’s decision 

to begin a new firm is influenced by their age, it is also influenced by the age demographic 

of the region where they reside, their access to information and the availability of external 

resources found from their social network (Bönte, Falck, & Heblich, 2009).  

Hypothesis 8: Age will moderate the relationship between bureaucracy and success such 

that this relationship becomes stronger with more age 
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2.6.4 Gender 

There has been a significant amount of interest in the potential for gender bias in spin-off 

creation. Several studies have shown that male academics are more likely to engage in 

commercialisation activities with industry (Cunningham, O’Reilly, Dolan, O’Kane, & 

Mangematin, 2016; Perkmann et al., 2013). This was demonstrated in a study of Irish 

scientists that found that men had more commercial experience and direct experience in 

spin-off firms than woman (Cunningham et al., 2016). In research done on the female 

founders of UK university spinout companies, the proportion of female to male academic 

entrepreneurs was only 12% (Rosa & Dawson, 2006). However, Hayter et al. (2021) 

suggest that further research is needed to give additional clarity on how gender could 

promote the furtherance of academic entrepreneurial behaviour by arguing that the extant 

literature does not fully explain the impact of gender. 

Hypothesis 9: Gender will moderate the relationship between mobilisation and success 

such that this relationship becomes stronger in males. 

2.7 Mediating role of research mobilisation 

While the literature does not directly address research mobilisation as acting as a 

mediator between the antecedents of a spin-off firm and the social networks of an 

academic entrepreneur.  In view of the individual studies reviewed in this thesis, there 

appears to be a significant support for the role played between the antecedents of 

research mobilisation (discussed in 2.5.1 a.i.1/2/3/4 early in this chapter) and spin-off 

success.  For instance, in a study complied by Vesperi, Di Fatt, Parra (2018), the authors 

argued that research mobilisation exists in a complex environment that contributes 

directly and indirectly towards spin-off success.  In particular, that study established that 

there is a wide range of influences and heterogeneous focuses that are designed to direct 

research mobilisation towards spin-off success.  Other research that give support to the 
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suggestions that research mobilisation may be a mediator in spin-off success is shown 

by Gibb & Hannon (2010) who found that it was the funding base that supported academic 

spin-off development. Marquina & Ferreiro (2015) found that acceptance of the academic 

into the academic community would support spin-offs. Finally, Barger, Leffel, Lott 2021 

argued that the baseline for research mobilisation was the development of new ideas.  

However, a review of existing literature reveals a lack of knowledge on the impact of the 

antecedents of research mobilisation on spin-off success.  Therefore, the antecedents of 

spin-off success may be influenced by the potential mediating role of research 

mobilisation on spin-off success. 

H10: Research mobilisation will mediate the relationship between the antecedents of 

spin-off success and spin-off success  

 

2.8 Conceptual Framework  

Following on from the literature that has been reviewed and the theoretical foundations 

that this research is based on, this thesis has developed a proposed conceptual 

framework through an integrated approach. The framework has been developed from the 

foundation of social network theory, a hold-all approach to understanding the effects of 

interpersonal relationships within communities (Liu et al., 2017). The outcome is expected 

to explain the influence that social networks have on the propensity of academic 

entrepreneurs to develop successful spin-off ventures. The framework development has 

drawn from several disciplines and theories in its development. 

According to social systems theory, human behaviour is impacted by the social network 

the individual is imbedded in, which in turn influences the outcome. The independent 

variables that have been established from the relevant literature for this conceptual 
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framework development have been operationalised under the ENTRE-U scale, which 

allows for the entrepreneurial orientation to be measured in an academic environment 

(Todorovic, McNaughton, & Guild, 2011). As a result, the current study argues that 

successful academic entrepreneurship is highly dependent on the mobilisation of 

research (Rorwana & Tengeh, 2015; Wood, 2011), collaboration between the parties in 

the network (Hoang & Antoncic, 2003b), unconventional risk-taking activities and 

university support and bureaucracy. These variables have been shown in previous 

studies to have had a significant relationship in the development of strong social networks 

and thus are needed in this study’s proposed framework. 

Cognitive theory provides a theoretical explanation of the processes by which an 

individual's perception is applied to his actions and decision making. This theoretical 

framework suggests that for an academic entrepreneur to successfully commercialise 

research, the academic's perceptions of his environment would influence decision 

making. This research considers the aspirations of South African academic entrepreneurs 

through the choice of university that the academic conducts research through (Pusser & 

Marginson, 2013).  

The thesis’s proposed conceptual framework is grounded on the hypothesis that each 

variable in the framework differs in terms of its impact on the likelihood of a spin-off 

succeeding and the variability of the occurrence of success. To achieve this, the proposed 

framework aims to understand the interactions and relationships between the academic 

entrepreneur and their social network with the objective of determining the propensity of 

academic entrepreneurs to develop spin-off ventures. Therefore, the proposed 

conceptual framework combines understandings from the different theory bases to 

establish a model of understanding the impact of the social network on the academic 

entrepreneur's spin-off success. 
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Figure 2.7.1 graphically illustrates the influence of social networks on the development of 

an academic spin-off. This proposed conceptual framework only shows the expected 

direct relationships and Table 2.7.1 summarises hypotheses tested. 

 

Figure 2.8.1: Expected influence of the social networks on the development of an 

academic spin-off 

 
 

Source: Researcher's own model developed from information contained in the literature review. Research 
Mobilization (Rorwana & Tengeh, 2015); Collaboration (Hoang & Antoncic, 2003b); Unconventional Risk 
taking (Todorovic et al., 2011); University support & Bureaucracy (Colyvas et al., 2002 & Siegel et al., 2007); 
Aspirations (Pusser & Marginson 2013). 
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According to Figure 2.7.1, research mobilisation will cause a positive impact on 

successful academic spin-off firm creation. This hypothesis is drawn based on the 

empirical studies that found that a positive relationship between the market environment 

(Gaglio & Katz 2001), funding (Wiklund & Shepherd, 2005), connection to the global 

community (Maarquina & Ferreiro, 2015) and development of new ideas (Todeva, 2013) 

all had a positive impact on the ability of the academic to apply knowledge successfully. 

Therefore, it is argued that research mobilisation will ensure the successful formation of 

commercial academic spin-offs. 

 

Figure 2.7.1 suggests that collaboration will positively impact the formation of successful 

spin-offs. This hypothesis is supported through the empirical studies that found that direct 

and indirect connections between participants would positively impact the success of a 

new firm development (Thursby & Thursby, 2007). Extant research also suggests that 

academic entrepreneurial firm development would be supported when there is a strong 

existing relationship between industry, government, and universities (Etzkowitz, 1998). In 

addition, research on the development of incubators and hubs has important links to the 

academic entrepreneurial value chain (Phan et al., 2005), in that it shows that technology 

transfer offices reduce asymmetric information flows and support academics in the 

development of their academic innovation. Thus, this research proposes that 

collaborative relationships would have a positive impact on spin-off success.  

 

Further, Figure 2.7.1 suggests that successful innovations have unknown and risky 

outcomes and that for a spin-off to succeed, the academic needs to be bold in the 

approach to risk (Wiklund & Shepherd, 2005). The extant literature identified four types 

of risk that would emerge when successfully commercialising an academic innovation. 

These are business risk (Teixeira, 2011), reputational risk (Brannback et al., 2008), 

financial risk (Shore & Mclauchlan, 2012) and institutional risk (O'Shea et al., 2007). Also, 

the literature confirmed the interconnectedness of these risks (Algieri et al., 2013). Thus, 
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for a successful spin-off to occur, it is hypothesised that the academic would need to 

approach risk in a manner that is unconventional compared to what is experienced by 

research-only academics, but that this approach to risk would have a positive outcome 

on successful academic spin-off creation.  

 

Also, from Figure 2.7.1, it is proposed that university support and bureaucracy, using 

robust governance mechanisms, would allow for the stable and effective advantages for 

the academic (Hoang & Antoncic, 2003a). The mechanisms are found through the 

regulation and protection by the university of intellectual property, which in turn would 

offer the academic a support mechanism to develop the innovation (DiGregorio & Shane, 

2003). Extant research shows that intellectual property protection for academic innovation 

has been enacted by both governments and universities, with differing levels of success 

(Foray, 2002; Lester, 2005; Mowery & Sampat, 2005). Thus, bureaucratic policies are 

expected to offer support to successful spin-offs. Further, the academic's motivation 

through university policies that can engage both fundamental theoretical discovery and 

application will motivate academics to adopt a commercialisable focus for their research 

(Siegel et al., 2003). These enhanced systems of knowledge production and development 

support would provide enhanced spin-off success. Thus, it is hypothesised that supportive 

university engagement will have a positive impact on spin-off success.  

 

Finally, in accordance with cognitive theory, the aspirations of South African academics 

are linked to academic entrepreneurship. It is hypothesised that prestige of the university 

will offer insight to the demands of the university from the academic while simultaneously 

offering insight into the role of the university in national economic development (Pusser 

& Marginson, 2013). The degree of prestige of the institution will influence the ability of 

the academic to attract capital (Lockett and Wright, 2005), ability to patent successfully 

(Zucker et al., 2002) as well as linking to long term spin-off firm success (Shane, 2004). 
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Thus, it is hypothesised that at top rated universities, there is a positive outcome on the 

success of academic led spin-offs. 

 

Therefore, this study expects to contribute to knowledge by understanding the role that 

the social networks play in the success of an academic led spin-off in South Africa. The 

specific hypotheses, as shown in Figure 2.7.1, are summarised in Table 2.7.2: 

 

 

Table 2.8.1: Summary of research questions and hypotheses 

Research question Research hypotheses 

To what extent do South African Academic Entrepreneurs use 
research mobilisation to commercialise their innovation through 
the development of spin-off ventures within the South African 
university context 

Hypothesis 1: At South African universities, research 
mobilisation by the academic will have a positive outcome on 
the development of academic led spin-offs, such that this effect 
gets stronger as the factors supporting research mobilisation 
work together to support the academic entrepreneur. 

To what extent do South African Academic Entrepreneurs 
collaborate to commercialise their innovation through the 
development of spin-off ventures within the South African 
university context 

Hypothesis 2.1: At South African universities, personal 
collaboration with the academic, will have a positive outcome on 
the development of academic led spin-off’s, such that this effect 
gets stronger as relationships between the parties becomes 
more involved in engaging in entrepreneurial endeavours. 
Hypothesis 2.2: At South African universities, external 
collaboration with the academic, will have a positive outcome on 
the development of academic led spin-off’s, such that this effect 
gets stronger as relationships between the parties becomes 
more involved in engaging in entrepreneurial endeavours. 
. 

To what extent does the existence of risk and unfavourable 
outcomes influence South African Academic Entrepreneurs in 
the commercialisation of their innovation through the 
development of spin-off ventures within the South African 
university context. 

Hypothesis 3: At South African universities, unconventionality 
found in academic entrepreneurial risk practices has a positive 
outcome on performance of academic led spin-offs, such that 
this effect gets stronger with higher levels of risk-taking. 

To what extent does engagement with business and 
government support South African Academic Entrepreneurs in 
the commercialisation of their innovation through the 
development of spin-off ventures within the South African 
university context. 

Hypothesis 4.1 Bureaucratic policies that focus on the 
commercialisation of innovation by the academic entrepreneur 
have a positive outcome on the development of academic led 
spin-offs, such that this effect gets stronger with higher degrees 
of supportive involvement by the policy makers. 

Hypothesis 4.2 Supportive university engagement that focus on 
the commercialisation of innovation by the academic 
entrepreneur has a positive outcome on the development of 
academic led spin-offs, such that this effect gets stronger with 
higher degrees of involvement by the university. 



 

90 

 

To what extent do South African Academic Entrepreneurs 
aspiration affect their development of spin-off ventures within 
the South African university context. 

 

Hypothesis 5: Aspirations of academic entrepreneurs to 
research at top rated universities has a positive outcome on the 
development of academic led spin-offs, such that the effect gets 
stronger as academics entrepreneurs research at top rated 
universities. 

 

2.9 Conclusion 

The literature review chapter has provided a background to the research problem that 

motivates this study. It has provided a foundation for understanding the characteristics of 

the social networks imbedded within a successful spin-off, the available theories as well 

as the extant models and frameworks. It describes their limitations as well as importance 

in guiding this inquiry into successful academic spin-offs. It is shown in the review that 

there is a lack of robust theoretical frameworks that can be used to explain successful 

spin-offs.  

The established literature supports the notion that there is a predetermined order in the 

innovation process whereby academia creates innovation, which is then mobilised 

through the university to the entrepreneurs, who are able, with the assistance of a stable 

regulatory and economic environment, to commercialise it. However, in South Africa, 

there appears to be little evidence that the process is congruent with either of the 

suggested theories on academic spin-off creation. This may be due to the existing 

theories’ inability to analyse the dynamic interrelationship between the innovation, the 

different South African social contexts and the academic entrepreneurs. Thus, while 

South African academic entrepreneurs are the creators of their social networks, they are 

simultaneously influenced by those same networks. 

As entrepreneurial activity forms from a connection between the social and economic 

domains (Jack & Anderson, 2002), social networks are expected to interact to influence 

the individual’s decision-making and behaviour. As a result, this literature review has 
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developed an understanding of spin-off creation by drawing from both the social 

environment and the individual’s decisions within that context. Sarason et al. (2006) agree 

with this approach and argue that entrepreneurial research should consider how meaning 

is created and communicated through the interpretation of the existing sets of 

relationships. Thus, this literature review has meta-analysed the network relationships, 

network structure and network governance, which have all been identified by the scholarly 

community as being important to entrepreneurial success.  

Further, this study's position and analysis have been motivated by the advancement in 

understanding by academics that entrepreneurship is also a social undertaking that 

should be understood within the context of social systems (Cai, 2013; Sarason et al., 

2006). The literature review confirms that a spin-off is a unique type of business, which is 

founded in a unique environment that is more academic than business orientated and 

may engage with social networks in a way that is uniquely influenced by their individual 

experiences and historical context. 

Finally, the literature review shows that in South Africa, dichotomous outcomes in the 

success of academic spin-off creation from different public research universities have 

been observed (Kruss & Visser, 2017), which suggests that the individual knowledge 

producing institutions access different social networks differently or not at all. The 

literature review indicates that where deficiencies in networks exist, the prospect of 

success is reduced.  

Thus, the literature review has provided a compelling argument in favour of research that 

considers the impact of social networks on individual academic entrepreneurs as they 

seek to create a spin-off company. From the extant literature, there are only a few studies 

that consider social networks within academic spin-offs and none offer an integrative 

theoretical framework that models the effect of social networks on spin-off success in 
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developing countries. Therefore, it is the objective of this study to close this gap in the 

knowledge. 

Furthermore, the study has been able to provide insight into extant research 

methodologies and philosophies that have shaped the research design, research 

strategy, data collection and analysis. 

CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

The purpose of this chapter is to describe the philosophical foundations of the research, 

as well as to provide the basis for the strategy of inquiry and the reason for the approach 

to the research. Research design describes the strategy of how this research attempts to 

solve the research problem (Leedy & Ormrod, 2010). Creswell (2003) suggests that 

research should support the philosophical foundation, which will explore what constitutes 

knowledge claims as well as the philosophical foundations of the enquiry. Once this has 

been stated, this chapter will outline the general procedures of the research and the 

methods of data collection and analysis. Finally, this chapter includes a discussion of the 

steps taken to ensure validity and reliability of the research and safeguard its ethical 

standards. 

3.1 Philosophical Foundations of Entrepreneurial Research 

The research philosophy contains important assumptions about how the research views 

the world and how knowledge will be interpreted and understood by the researcher 

(Saunders, Lewis, & Thornhill, 2009). There is an ongoing debate in the social sciences 

regarding research methods for entrepreneurship studies (Aldrich, 2017; Lindgren & 

Packendorff, 2009; Steyaert, 1997). These debates are linked to the researcher’s 

assumptions about ontology and epistemology (Morgan & Smircich, 1980). Epistemology 

is described by Morgan & Smircich (1980) as the ‘philosophy of knowledge’ or how we 
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come to understand the current reality, while ontology is the philosophy of that reality. 

Bryman & Bell (2015) suggest that epistemology of the research informs what is 

considered knowledge that is acceptable in a discipline, while ontology considers the 

degree of objectiveness that can be applied to social entities or if the observed reality is 

being subjectively created by individuals. 

However, methodological advancements suggest that research should not be driven by 

method alone, as it is too rigid and we may end up forcing our data into the methodological 

obligations rather than letting it speak for itself (Cunliffe, 2011). Thus, once researchers 

have developed the research question, they must decide what methods and 

methodologies they will employ in the research, what theoretical perspective supports the 

methodology and what epistemology informs this theoretical perspective (Crotty, 1998).  

3.2 Research Paradigm 

The philosophical belief that guides this research follows a positivist orientation, indicating 

that this thesis is quantitative in nature. A positivist approach is used by quantitative 

researchers that intend to focus on explanatory associations and causal relationships 

which is expected through its use of large samples, to allow for generalizable inferences 

and the replication of outcomes (Park, Konge, Artino 2020).   Positivism supports the use 

of hypothesis to deduce functional relationships between dependent and independent 

variables.  Thus, the same authors conclude that the principal outcome of a positivist 

research should be to generate explanatory associations and/or causal relationships 

which will assist in answering the research problem.   Positivism's ontological stance is 

that there is a unique individual tangible reality that exists. It further argues that this reality 

can be understood, explained and predicted (Creswell 2003). Positive epistemology 

supports the idea the knowledge is certain, real and accurate. In order to achieve this 

positivists support dualism in research, through the believe that participants and 

researchers can be separated.  Positivist research has become the dominant paradigm 
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in quantitative research, business and economics (Park, et.al 2020; Ali, Arif, Galani, Ali, 

Rehman. 2022). Therefore, this approach is suitable for this study in particular.  

The literature review performed an analysis of the underlying elements of a social network 

that are important for the development of a new firm. The review evaluated these 

elements as being understood through relationships, governance and structure and 

identified that they could be operationalised for this spin-off study through the 

entrepreneurial orientation of the researcher; trust and commitment; resource availability; 

the environment and availability of infrastructure; university networks; incubation and 

support and traditional culture-social groups. Given these factors, the study determined 

which engage to facilitate the spin-off process in South Africa. Through the use of 

numerical data analysed using the quantitative technique described in the chapter, the 

factors under review were evaluated to answer the hypotheses that have been derived 

from the literature in Chapter 2. The quantitative research approach will allow the 

research to gain an objective in-depth understanding of effect of the social networks in 

the creation of spin-off firms by academic entrepreneurs, while allowing for the findings 

to derive a conclusion that can be generalised to all South African public universities.  

3.3 Research Population and Sampling 

The research population is comprised on the individual academic entrepreneurs in South 

Africa. These academic entrepreneurs was found at publicly funded academic higher 

learning institutions. individuals were be sourced from all provinces within South Africa. 

The focus of this research was to engage with academic entrepreneurs in South Arica. In 

particular, academics at publicly funded universities who had engaged in business activity 

motived by academic enquiry. The business could be registered as a company or sole 

trader, the activity could have been in manufacturing or service industry and it could be 

at any point in the value chain. This formed the target population of the study.  
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In South Africa, academics with spin-off business experience are very limited. The 

academic institutions that were identified as the source of the individual academics 

chosen for the study, were sourced via internet research. These institutions were chosen 

because they employ individuals that meet the criteria of fulfilling both an academic 

research role and an entrepreneurial business role. This process would allow the 

selection of participants with a clear academic entrepreneurial bias to feature without 

introducing bias through a larger, less focused population. Each publicly funded university 

in South Africa required their own ethics clearance certificate in order to engage an 

academic in their employ. 

3.3.1 Research Population 

The research population was defined as the individual academic entrepreneurs who are 

currently responsible or have been responsible for the creation of a spin-off company that 

has been developed using knowledge created through academia at a South African public 

university. The academic entrepreneur was only be considered as part of the population 

if the innovation was developed in South Africa at a South African public university and 

then developed and incorporated by an academic entrepreneurial led spin-off firm in 

South Africa. The rationale for this selection is guided by the literature review and will help 

the examination of the main research problem. 

It was expected that as academic research will form the foundation of the innovation, the 

academic entrepreneur will have completed a PhD and/or published research articles in 

academic journals. According to the South African Department of Higher Education’s 

website, www.dhet.gov, there are 26 registered public universities in South Africa from 

which the population will exist. 

The population of academic entrepreneurs was identified by initially engaging with 

individual universities.  When collecting data from academics, the academic's institution 

http://www.dhet.gov/
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acts as a gate keeper prior to contact. Once ethical clearance was obtained from the 

individual universities identified, contact of the academic entrepreneurs that were 

identified by the universities technology transfer offices, was made. 

Guided by the literature review, which highlights the participants as being associated with 

academic entrepreneurial activity through the engagement with technology transfer 

offices at South African universities and the extant theoretical models that govern spin-

off development, it was proposed that data collected must be sourced from an academic 

entrepreneur, must have gone through an opportunity analysis phase of business 

development and have a product or service that is available to their market.   

Thus, the population exhibits different combinations of factor influences allowing for a 

holistic generalisable perspective to develop. These ‘factor influences’ are guided by the 

literature review and are of interest when investigating the process of spin-off creation in 

South Africa. 

3.3.2 Sampling Method 

Yin (2014) suggests that respondents must contribute to the theoretical development and 

enhance the generalisability of the study. By selecting the sample based on individual 

involvement in spin-off creation, the study will gain a richer understanding of how the 

social network affects the creation of academic spin-off firms are initiated (Geiger, 2009). 

Since there was no known sampling framework for South African academic spin-offs, the 

study contacted the registrar at each of the 25 South African public universities and 

requested permission to engage with their academic entrepreneurs. South African public 

universities were not prepared to offer a list of their academic entrepreneurs but required 

me to submit a formal request to the registrar and complete their internal ethics clearance 

committee requirements. Once each university was satisfied with the questionnaire and 
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process of this study, they granted ethics clearance and then distributed the questionnaire 

to their list of academic entrepreneurs. 

Total population sampling in quantitative research is a purposive sampling technique that 

involves engaging with the entire population that have a defined set of characteristics (Rai 

& Thapa, 2015), since the population of academic entrepreneurs within business and 

academia is very small. In the context of this study the academic entrepreneur was 

academic research whose research has either been submitted to the technology transfer 

office for commercialisation or begun one or more academic led spin-off companies.  

 This sampling technique was necessary because if a small group of academic 

entrepreneurs were not included, the sample could exclude an important characteristic or 

engage too few participants to draw robust conclusions. However, the researcher did 

apply judgement to ensure that the respondents came from historically different university 

backgrounds, that they were all academics employed at South African public universities 

and had been involved in the development of successful spin-off firms.  

Sampling can be split between probability and non-probability sampling. Probability 

sampling allows for the nature of the population to be defined and all members have an 

equal chance of being selected (Marshall, 1996), while non-probability sampling allows 

the researcher to select the members used in the sample, thus ensuring that no 

randomisation takes place. When a sample is selected using a non-probabilistic process, 

it is expected that there are underlying populations within the broader population that are 

the participants of study, thus inferences may be made about the sub-population 

(Schreuder, Gregoire, & Weyer, 2001). When selecting a sample, the sample elements 

need not be chosen at random as long as they are selected based on their population 

(Etikan, Musa & Alkassim, 2016).  

This research used the non-probability purposive sampling process called total population 

sampling. The purpose is to select individuals that that are experienced, knowledgeable 
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and interested in the phenomenon (Etikan et al., 2016). The advantages of this is that it 

it allowed for control over the selection process to enable the inclusion of the different 

uniqueness’s needed for this research (Sharma, 2017) within a very small total 

population. It is recognised that the risk inherent in non-probability sampling is selection 

bias. However, total probability sampling helped overcome this risk as the researcher was 

able to  ensure that there are sufficient necessary characteristics present in the sample. 

3.3.3 The Sampling Frame and Size 

The sample frame is defined by Saunders et al. (2009) as a comprehensive list of all the 

occurrences in the population from which the sample was selected. The sampling frame 

designed for this research was intended to ensure a representative sample is selected. 

The sampling frame for this research was a South Africa academic spin-off company that 

has been created by an academic at a South Africa public research university. 

The sample was drawn using total population sampling, from South African public 

research universities registered with the South African Department of Higher Education 

and Training. Currently, the department indicates that there are 25 public universities in 

South Africa (DHET, 2019) of which some were, during apartheid, termed ‘technikons’ 

that did not offer degrees.  

In order to identify suitable individuals, this research used the TTO at each university to 

identify researchers that have either submitted innovation to the office or begun one or 

more spin-offs.  

Permission from the Chancellor’s office at each university was obtained before 

participants were contacted. 

Ethical clearance from each university was obtained before participants were contacted. 
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To ensure that the sample covers academic institutions from across the country, suitable 

academic entrepreneurs were sought from as many diverse institutions as possible. 

Universities contacted include The University of the Free State, Potchefstroom University, 

the University of Pretoria, the University of Johannesburg and the University of 

Stellenbosch, University of Cape Town, university of Kwa-Zulu Natal, Rhodes University 

and the University of the Witwatersrand, the University of the North and Vista University. 

The selection criteria was informed by the need to ensure that the institution uses public 

funding and is a registered public research facility (Bunting, 2006; DHET, 2019). Other 

benefits of this selection frame were that it reduced overall costs associated with sample 

selection, saved time, created an easy to understand and manageable study population.  

This selection process allowed for the evaluation of the impact of social networks used in 

demographically diverse parts of South Africa.  

The selection of universities was sourced from public research institutions approved by 

the South African Department of Higher Education as all universities that receive public 

funding for research need to be approved by the department (DHET, 2019; UCT, 2019). 

Once the researcher identified which academic entrepreneurs are suitable to the study, 

he proceeded to contact academics that have successfully created a spin-off company 

from innovation developed within the institution. It was initially thought that approximately 

200 academic entrepreneurs would be needed. The literature on SEM suggested that an 

appropriate sample size is dependent on the power of analysis and there are no simple 

rules that can be applied. In order to determine the correct sample size explicit power 

calculations must be undertaken (Chin, 1998; Fan et al., 2016). Further, the literature 

suggests that sample size is extremely important when detecting misspecification in the 

proposed model, therefore, validation of the model requires a large sample size (Fan et 

al., 2016). 
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The unique institutional and environmental factors found within this sample are expected 

to be significant enough to provide a true understanding of how social networks engage 

to support or limit spin-off firms in South Africa. 

3.4 Research Design 

Yin, (2011) describes research designs as logical blueprints for the research. The design 

should result in a testable and valid theory that has been sourced through the observation 

of empirical reality (Eisenhardt, 1989). The design of this research is informed by the 

nature of the research problem in Chapter 1 and the hypotheses proposed in Chapter 2. 

The use of quantitative methodology is entrenched with certain epistemological 

assumptions that create an explanatory and universally accepted outcome for social 

behaviours by using statistics to measure reality (Yilmaz, 2013). As quantitative research 

focuses on the measurement and analysis of causal variables within a framework, it 

supports the view that social phenomena can be viewed objectively and the views of the 

researcher were be kept independent of the research (Yilmaz, 2013). 

In addition, the design is based on the observation that the empirical research on this 

topic is based in the developed economies and does not accurately describe the effect of 

the social network engagement taking place in South Africa. 

Approaches to entrepreneurship research design are diverse, leading to a 

multidisciplinary approach by scholars (Murphy, 2011). This research proposes that there 

is a need to achieve an objective, in-depth understanding of how the social network 

affects the academic entrepreneur in creating a spin-off company from academic 

innovation. Research highlights the importance of national (Balzat & Hanusch, 2004; 

Shinn, 2002) and social (Cooke, 2005) contexts when analysing spin-off creation in 

developing nations (Cai, 2013). It is further suggested that research in Africa is bringing 
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new perspectives to extant theory through its extension or modification for the African 

context.  

3.4.1 The Research Instrument 

Creswell (2013) suggests that data collection is a series of interrelated activities aimed at 

gathering good information to answer the research problem.  

Quantitative methodology requires that the researchers use a standardised instrument 

that has been pre-constructed to capture the different perspectives and experiences of 

the sample (Yilmaz, 2013). A survey is one of the most widely used and respected 

methods in quantitative research as it enables large quantities of data to be collected over 

wide geographical areas (Creswell, 2003; Mcguirk & O’Neill, 2016). Further 

questionnaires provide insight into values, attitudes, interpretation and social trends. They 

enable the gathering of original data about people, attitudes, awareness of the 

environment and understanding of their experiences (Mcguirk & O’Neill, 2016). 

The researcher must be aware of the limitations of the use of questionnaires, such as the 

restriction of the in-depth understanding about the factors used in the study and that 

respondents may not undertake sufficient cognitive thinking and judgement when faced 

with pre-determined responses (MacKenzie & Podsakoff, 2012). When the instrument 

itself causes variability or bias in the responses that will be analysed, this is an indicator 

that the study may be subject to common method bias. Common method bias 

contaminates the findings of the study (Podsakoff, Scott, Mackenzie, Lee 2003). This 

study tested for common method bias using Herman’s single factor score in SAS 

statistical program. This test loaded all latent variables into one common factor. If the 

variance of this factor is less than 0.5 then the results are not affected by common method 

bias. 
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It must also be noted that when collecting data using questionnaires, there are ethical 

considerations, such as informed consent as well as ensuring privacy and confidentiality, 

that must be controlled for by the researcher (Mcguirk & O’Neill, 2016). 

Extant research supports the assertion that a quantitative design offers the potential for 

a richer theoretical framework and allows for generalisability and causal explanations to 

develop (Yilmaz, 2013). Generalisability forms the base for the creation of exemplary 

knowledge that can be applied to a phenomenon (Thomas, 2011). 

Survey methodology has been utilised in prior research that investigates the role of 

different factors in the development of new firms from academic innovation (Carlsson & 

Fridh, 2002; Motohashi, 2005; Rorwana & Tengeh, 2015).  

This study used a self-administered and predetermined on-line questionnaire with closed 

ended questions. The advantage of using a self-administered on-line questionnaire was 

shown by Wright, Aquilino, & Supple (1998) and Gnambs & Kaspar, (2014) to allow for 

more open and honest data collection when collecting sensitive information. In addition, 

a questionnaire allowed for objectivity when analysing the data and improved the 

confidentiality of the respondent.  

The questionnaire was divided in three sections; one representing control variables; one 

representing the four academic entrepreneurial orientation concepts shown in the 

systematic review of social networks and one representing the aspirations of academic 

entrepreneurs at South African universities. The use of a multiple questions per construct 

is supported when each variable is subjective, as is found in this research proposal. 

Assuming that the concept under study is one-dimensional in nature, the Likert scale is 

the most widely used and fundamental tools within the social science research. It can be 

effectively applied when there is a need to transform subjective reality into objective data 

(Joshi, Kale, Chandel, & Pal, 2015). The Likert scale is used to measure responses from 
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positive to negative (Likert, 1932). A five-point Likert scale was used to measure the 

dependent variables. The scale consisted of strongly agree (1) to strongly disagree (5). 

The respondents selected their choices on Qualtrics and the data were exported to a 

statistical software program, SAS. 

The instrument was presented in three sections. The first related to the moderators in the 

study, the second covered the varying academic entrepreneurial orientation 

characteristics identified in the literature review and the final section considered the 

aspirations of South African academic entrepreneurs, which was needed to answer the 

research problem. 

Instruments discussed in the literature review (Abou-Warda, 2015; Altbach et al., 2009; 

Davey et al., 2015; Frese et al., 2002; Shane & Venkataraman, 2000) were used to 

identify the criteria relevant to the research questions and create the research instrument. 

These criteria have been detailed in Table 3.4.1 and used to establish the survey 

instrument (Appendix 3). 

Table 3.4.1:References for the research instrument 

Constructs 
Number 
of items 

Sources 

A – Research 
Mobilisation 

16 

Abou-Warda, 2015; Altbach et al., 2009; Davey et al., 2015; 
Etzkowitz & Kemelgor, 1998; Frese et al., 2002; Gaglio & Katz, 2001; 
A. . Gibb & Hannon, 2010; J. Liu et al., 2013; Marquina & Ferreiro, 
2015; Shree, 2007; Smith & Bagchi-Sen, 2012; Tang et al., 2012; 
Vang et al., 2007 

B – Collaboration 16 

Abou-Warda, 2015; Barnes et al., 2002; Bouty, 2000; De Clercq & 
Voronov, 2009; Grimpe & Hussinger, 2008; Laursen & Salter, 2006; 
Luu & Ngo, 2019; Mark Granovetter, 1983; Marsden & Campbell, 
1984; Pérez & Sánchez, 2003; Rosenberg & Nelson, 1994; Sibanda, 
2009; Tang et al., 2008; J. G. Thursby & Thursby, 2007; Vahlne & 
Johanson, 2009 
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C – 
Unconventionality 
in Risk 

16 

Abou-Warda, 2015; Altbach et al., 2009; Benner & Sandström, 2000; 
Brannback et al., 2008; Cyert & Goodman, 1997; Fulop & Couchman, 
2006; Knockaert, Ucbasaran, Wright, & Clarysse, 2011; Krueger, 
2007; Laukkanen, 2003; Lumpkin et al., 2009; Naldi et al., 2009; 
O`Shea et al., 2007; Siegel, Waldman, Atwater, & Link, 2004; Vohora 
et al., 2004 

D – South African 
University 
Policies & 
Bureaucracy  

15 

Bloedon & Stokes, 1994; Carlsson & Fridh, 2002; Colyvas et al., 
2002; Czarniawska & Genell, 2002; Davenport et al., 1998; 
DiGregorio & Shane, 2003; Foray, 2002; Jain et al., 2009; Lester, 
2005; Markman et al., 2005; Mowery & Sampat, 2005; Nauwelaers & 
Wintjes, 2002; Owen-Smith, 2003; Rhoten, 2004; Rogers et al., 2000; 
Rorwana & Tengeh, 2015; Rosenberg & Nelson, 1994; Siegel et al., 
2007; Sternberg, 2014; Todeva, 2013; Wolson, 2007; Wood, 2011 

E – Aspirations 7 
Adato et al., 2006; Boix & Posner, 2016; Bunting, 2006; Kruss & 
Visser, 2017; Mogues & Carter, 2005; Trojer et al., 2014 

Total Items in 
the instrument 70   

 

 

 

Table 3.4.2: Literature support for the selection of each item in the 

instrument 

Construct Questions 
per 

Item 

Item 
Description 

Sources 

 

 

A: Research 
Mobilisation 

4 Connection to 
the global 
academic 
community 

(Marquina & Ferreiro, 2015) 

5 Funding (Gibb & Hannon, 2010; Shree, 2007) 
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Construct Questions 
per 

Item 

Item 
Description 

Sources 

5 
Environment  

(Davey et al., 2015; Frese et al., 2002; 
Gaglio & Katz, 2001; J. Liu et al., 2013; 
Vang et al., 2007) 

2 Development of 
new ideas 

(Tang et al., 2012) 

B: Collaboration  

5 
Personal 
Collaboration 

Barnes et al., 2002; Bouty, 2000; Mark 
Granovetter, 1983; Marsden & Campbell, 
1984; Pérez & Sánchez, 2003; J. G. 
Thursby & Thursby, 2007 

 

11 
External 
Collaboration 

Abou-Warda, 2015; De Clercq & 
Voronov, 2009; Grimpe & Hussinger, 
2008; Sibanda, 2009 

Luu & Ngo, 2019; Rosenberg & Nelson, 
1994; Tang et al., 2008; Vahlne & 
Johanson, 2009 

   

C: Unconventionality  

5 

Reputational 
Risk 

Abou-Warda, 2015; Cyert & Goodman, 
1997; O`Shea et al., 2007 

 

5 
Institutional Risk 

Fulop & Couchman, 2006; Laukkanen, 
2003; Naldi et al., 2009 

 

3 Financial Risk 

Altbach et al., 2009; Benner & 
Sandström, 2000; Brannback et al., 
2008; Bart Clarysse et al., 2007; Vohora 
et al., 2004 

 

3 
Business Risk 

Krueger, 2007; Lumpkin et al., 2009; 
Siegel, Waldman, Atwater, et al., 2003b 

D: University Policies 
& bureaucracy  

 

4 

University 
Intellectual 
Property Policy 

Colyvas et al., 2002; DiGregorio & 
Shane, 2003; Foray, 2002; Link et al., 
2007; Nauwelaers & Wintjes, 2002; 
Owen-Smith, 2003 
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Construct Questions 
per 

Item 

Item 
Description 

Sources 

 

3 

Intellectual 
Property 
Licensing 

Foray, 2002; Rogers et al., 2000; Wood, 
2011 

 

4 
University 
Support for 
Applied 
Research 

Carlsson & Fridh, 2002; Colyvas et al., 
2002; Czarniawska & Genell, 2002; 
Markman et al., 2005; Rorwana & 
Tengeh, 2015; Rosenberg & Nelson, 
1994 

 

4 

Incubation 

Bloedon & Stokes, 1994; Davenport et 
al., 1998; Jain et al., 2009; Rhoten, 2004; 
Sternberg, 2014; Todeva, 2013; Wolson, 
2007 

E: Social Context of 
South African 
Universities 

7 Drivers of social 
inclusion at 
South African 
Universities 

Adato et al., 2006; Boix & Posner, 2016; 
Bunting, 2006; Kruss & Visser, 2017; 
Mogues & Carter, 2005; Trojer et al., 
2014 

Total 70 

  

 

The survey instrument consisted of 73 statements defined on the Likert scale from one 

(not important) to five (very important). The rating scale used an odd number as it was 

deemed important not to force a respondent into a position of taking a side with each 

question, but allow for a neutral response, if the respondent believed that this was the 

most appropriate outcome for the question (Malhotra, 2006). The questionnaire did not 

ask any sensitive questions (such as the identity of the participant) and randomly 

distributed questions within each category. The 73 statements are divided into constructs, 

namely: Aspirations, Bureaucracy, Business Risk taking, Financial Risk taking, 

Institutional risk taking, Reputational Risk taking, Personal Collaboration, External 

Collaboration, Research Mobilisation and University Support. The full list of questions can 

be found in Appendix 3. 
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3.5 Unit of Analysis 

Individual academic entrepreneurs that are currently engaged in a spin-off company from 

innovation developed within the university. 

3.6 Study Area 

The area of study: South Africa. 

3.7 Procedure for Data Collection  

The data collected assisted in testing the proposed conceptual model, which is the 

relationship between the social network and the creation of a spin-off by an academic 

entrepreneur. The factors that have been identified in the literature that affect the creation 

of a social network were used to design a survey questionnaire. 

First, consent of the respondents and the registrar of each university to participate in the 

survey was sought via email, phone call and formal ethical clearance request, prior any 

distribution of the questionnaire taking place. Once consent was received, the researcher 

distributed the questionnaire and an informed consent letter to the respondent's 

requesting permission for the data to be collected. The questionnaire was distributed via 

e-mail and the data collected through the use of an online web-based survey tool. After 

quantitative data collection was completed, the responses were exported to SAS, a 

statistical analysis program for analysis. 

A self-administered survey has the advantage of being accessible to participants to 

complete at a time and place convenient to them and offers a rapid collection of the data 
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for the analysis. Further, they offer the participants the benefit of remaining anonymous 

and make it easy and cost effective for the researcher to reach all parts of South Africa. 

Unfortunately, self-administered surveys have a potentially low response rate 

3.8 Data Analysis 

This research used the Cronbach’s alpha to test for reliability and confirm the internal 

consistency of the research instrument. Following this, a test for descriptives was done. 

This consisted of an analysis of the mean, median, mode (etc), which was used to 

describe the data. 

The primary statistical procedure that was undertaken in this research was structural 

equation modelling (SEM). SEM is a multivariate statistical technique that has extended 

the reach of regression analysis (Morrison, Morrison, & McCutcheon, 2017). It is 

described by Weston & Gore, (2006) as hybrid of path and factor analysis that allows for 

the interrelationship between variables to be tested as well as allowing for hypothesised 

relationships among constructs to be tested. The reason that structural equation 

modelling is suitable to this research is that the researcher are looking for a model that 

fits the data and that can be easily interpreted into practice. 

3.8.1 Validity and Reliability of the Research Design 

The aim of research is to find truth and in, as far as possible, to limit error. Rigour in 

research considers the lengths taken by the researcher to enhance the quality of the 

research (Heale & Twycross, 2015). In order to limit potential errors, the research must 

follow a rigorous evaluation method when analysing the evidence (Roberts & Priest, 

2006). Validity and reliability are the practices used when demonstrating to the user of 

the research, the rigour that has been undertaken during the research process in order 

to reduce the potential for the research to be misconstrued.  
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As the data was collected by a multi-scale questionnaire, it is important to test for both 

validity and reliability of the constructs, scale and instrument to ensure rigour in the 

research. 

a. Reliability Testing 

Reliability will ensure that the questionnaire used to collect the data will produce similar 

results if new data was collected under the same conditions; thus, giving confidence that 

the finding was not a once-off anomaly but can be repeated (Roberts & Priest, 2006). 

Heale & Twycross (2015) argue that reliability in research ensures that the findings can 

be trusted and that the results of a study could be replicated by different researchers. The 

authors suggest that the research must test for internal consistency. Internal consistency 

is the extent to which the items on the scale measure each construct. Thus, responses 

by respondents to each question need to be correlated to those of other responses in the 

questionnaire. In order to test for internal consistency, this research used the most 

commonly accepted test, the Cronbach’s alpha (Heale & Twycross, 2015). This test 

considers the extent that items testing the constructs have low levels of uniqueness but 

high commonalities across either all the questions or a sub-group of questions. This test 

indicated reliability by resulting in a number of 0.7 or greater, which indicates that 

approximately 70% is true and 30% is error. 

Reliability of this research was established in three ways. First, through the 

methodological coherence of the research created through the integration of the research 

question, data collection and the analytic procedures (Morse, Barrett, Mayan, Olson, & 

Spiers, 2008; Rowley, 2002). Secondly, using an appropriate sample, which allowed for 

the collection of quality data with limited redundancy (Morse et al., 2008). Finally, for a 

theory to emerge, the researcher allowed for the ideas emerging from the data to be 

confirmed through the statistical analysis and allowing for the outcome to emerge from a 
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documented research process, thereby building a solid foundation for theory development 

through model testing (Morse et al., 2008). 

b. Validity Testing 

Reliability is a necessary but insufficient condition for validity (Creswell, 2013). Validity 

indicates that the measuring instrument accurately deals with what it purports to measure 

and that the researchers approach is consistent (Leedy & Ormrod, 2010). Validity will 

ensure the credibility, meaningfulness and accuracy of the research. It assures the users 

of the research that the researcher used the correct tool to measure the phenomena. 

Creswell (2013) suggests that it is the “validation” or “accuracy” of the process being used 

in the research and it is described by Yin (2011) as a study where data have been properly 

collected and interpreted in order to ensure that the conclusions accurately reflect and 

represent the real world. 

Validity is applied to both the method of the investigation and the design.  

If validity is present, then the findings of the research are representative of the 

phenomenon being studied. There are different types of validity. These are external, 

internal and construct validity. 

i. Construct Validity: is the extent to which the measure is 

measuring what it is intended to (Modell, 2009). Construct validity can be tested for by 

using convergent validity. Convergent validity is the extent that the theoretical relationship 

between the two variables can be confirmed. This can be tested for by doing a factor 

analysis. Divergent validity is the extent to which constructs that are theoretically not 

related to each other illustrate no correlation in the research. The purpose of divergent 

validity is to ensure that each construct is unique and does not represent another construct 
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in the research and can be tested for by measuring the correlation between different 

constructs. The correlation should be no more than 0.3. 

ii. Internal Validity: relates to how the design is structured. It 

confirms the soundness of the measurement tool and the accuracy of the test itself 

(Creswell, 2013). Internal validity ensures that there is a causal relationship, where certain 

conditions lead to other conditions and are distinguished from false relationships 

(Creswell, 2013). To ensure internal validity, this research distributed the identical 

questionnaire to all participants and participants answered questions that have been used 

to investigate similar constructs in previous studies.  

iii. External Validity: allows for generalisations about the 

population group of the study being made (Rowley, 2002). For external validity to be 

present in the study, it is not a matter of successfully replicating and/or extending an 

existing theoretical model, it ensures that causal explanations are credible (Modell, 2009). 

The study collected data across provinces with varying levels of economic development. 

This diversity will allow the study to obtain results that can be generalised across South 

African academic spin-off companies. 

3.9 Structural Equation Modelling 

As will be described in Chapter 4, the factor structure tests will require structural equation 

modelling of formative factors, as suggested by Figure 3.10.1. Secondly, structural 

models assessing the paths between main latent constructs, again as seen in Figure 

3.10.2, are assessed. The SEM models are performed using maximum likelihood 

estimation in SAS PROC CALIS.  
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3.9.1 Defining the Variables in Structural Equation Modelling 

SEM allows for two types of variables to be measured. Manifest variables are measured 

directly, while latent variables, that due to their abstract nature are not measured directly 

(Morrison et al., 2017). Network Relationships, Network Structure and Network 

Governance are latent variables used in the research as they are inferred from the 

manifest variables (Klyver et al., 2008; Martins, 2016; Ramachandran & Ramnarayan, 

1993). The manifest variables are research mobilisation, collaboration, unconventionality 

in risk, university policy and bureaucracy and aspirations. 

3.9.2 Rationale for Structural Equation Modelling 

SEM will allow for the data to be tested to confirm whether the model is supported. In 

addition, it allows for the entire model to be evaluated, which differs from other more 

standardised statistical analysis such as ANOVA (Morrison et al., 2017; Weston & Gore, 

2006). If it is discovered that some or all the constructs are inconsistent with the model, 

then the model will be modified or abandoned. 

3.9.3 The Measurement and Structural Model 

A structural equation model normally consists of a measurement model. The 

measurement model describes the relationship between the unobserved and observed 

variables by connecting the constructs to what they are measuring (Morrison et al., 2017). 

Thus, the measurement model allows the researcher to determine if, for example, the 

mobilisation of research and unconventionality in risk combine to identify Network 

Relationships. Confirmatory factor analysis will allow for determining the pattern of 

loading of hypothesised factors.  
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Figure 3.09.1 shows the hypothesised measurement model. The circles represent the 

latent variables, while the rectangles represent the measured variables.  

Figure 3.9.1: Hypothesised Confirmatory Factor Analysis (adapted 

from Morrison et. al., 2017) 

 

Structural equation modelling consists of a structural model. The structural model will 

allow the researcher to discover the relationships between the latent variables (Morrison 

et al., 2017; Von der Embse, 2016). Thus, it will determine if there is a relationship 

between network governance, network structure and network relationships. When 

combining both models, a complete structural model will emerge (Weston & Gore, 2006) 

that explains the formation of the South African spin-off firm. 
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The model indicated in Figure 3.09.2 (adapted from Morrison et al., 2017), shows the 

observed measure that consists of a true score and an error. An error term is necessary 

as it is assumed that the dependent variables will have variance that cannot be explained 

by the latent variable. Thus, each latent variable will be represented by both the true score 

and an error variance. Each latent variable has a ‘disturbance’ or D*, which is the error 

term for the unexplained variance in this variable (Kline, 2011). 

Figure 3.9.2: Hypothesised Observed Measure Analysis (adapted from Morrison et 

al., 2017) 
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3.9.4 The Process used when Conducting the Structural Equation Model 

a. Model Specification 

Specification of the SEM model will be done using all the relevant theory found in Chapter 

2, to test the hypotheses that have been drawn from them.  

3.9.5 Model Estimation 

Model estimation allows for the value of the unknown parameter and errors to be 

determined, which will allow for an understanding of model fit (how well the model 

explains the data). The will be done using a structural equation modelling program, such 

as AMOS. 

3.9.6 Model Fit and Interpretation 

Once the model has been estimated, the model’s fit to the data must be determined. The 

purpose of fit is to assess whether the relationships measured between the latent 

variables and the suggested model adequately reflect the observation observed in the 

data. Fit will be evaluated in terms of the variance found in the observed and latent 

variables, how well the model fits the observed data and the strength and significance of 

the estimated parameters (Weston & Gore, 2006).  

The goodness of fit and chi-squared statistical tests will be used to determine the model 

fit. Should the model indicate an insignificant chi-square value, the researcher will be able 

to indicate that the implied theoretical model fits the data (Kline, 2011). 

a. SEM Goodness Of Fit Tests 

An integral part of SEM analyses is goodness of fit testing. 
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As with standard regression, the basic measure of association between variables is the 

covariance (although mean structures and other refinements are now commonly 

included) and the dynamics of actually fitting SEM models involve covariance structure 

modelling. The challenge in a SEM structure is therefore to fit the specified equations, 

from that calculate the best implied covariance matrix ( )̂  between the observed 

variables and compare this for close fit to the sample covariance matrix S (Bollen, 1989). 

Model respecifications would seek to minimise differences between ( )̂  and S.  

The most basic test is a test for the rejection of bad fit based on the asymptotically chi-

square distributed statistic nFml where n is sample size and Fml refers to the maximum 

likelihood fit estimator (Bollen, 1989). However, this test in practise is often ignored since 

it is directly based on sample size, thus indicates significant deviations from good fit based 

on sample alone. This dichotomy has led to a large body of work on fit estimators of varied 

types, which has rapidly advanced covariance structure theory (Boomsma, 2000; 

McDonald & Ho, 2002). These fit tests include: 

1. Global fit tests based on fit between the residual matrices, notably the: 

a) Root Mean Square Error of Approximation (RMSEA), for which scores <.05-.08 

are often seen as good fit (Browne & Cudek, 1993; Raykov & Marcoulidis, 2000; 

Steiger, 1990). It is amenable to estimation of a 90% confidence interval, where 

researchers generally look for lower bounds < .05 and higher <.10. 

b) Standardised Root Mean Square Residual (SRMSR) (Kline, 2005: 141-142), the 

normalised square root of average squared differences between ( )̂  and S, 

where <.05 is often seen as acceptable. 

2. Global tests of the current model compared to a ‘null’ or ‘baseline’ model that is the 

worst possible fit (e.g. ( )̂  = I). There are a large number of such tests. Several of 

these are robust for sample size, notably: 
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a) Bentler Comparative Fit Index (CFI) (Bentler, 1990), for which scores >.90-.95 

indicate good fit; 

b) Tucker Lewis Index (TLI) / Non-Normed Fit Index (NNFI) (Bentler & Bonnett, 1980), 

again >.90-.95 is good. 

Table 3.10.1 summarises these global fit statistics. 

Table 3.9.1: My suggested spread of SEM global fit statistics 

Global Fit Statistic 
Conventional although not determinative cut-offs 

Good fit OK fit Possibly poor 

Chi-square statistic 
Non-significant chi-

square (e.g. p > .05) 

Significant chi-square 

if sample reasonably 

large 

Significant chi-square 

if sample small 

Standardised Root Mean 

Square Residual (SRMR) 
SRMSR < .05 SRMSR < .08 SRMSR > .10 

RMSEA Estimate 

RMSEA < .05, 

especially if upper end 

of CI < .08  

RMSEA < .08, 

especially if upper end 

of CI < .10 

RMSEA > .10, 

especially if lower end 

of CI > .08 

CFI (Bentler's 

Comparative Fit Index) 

CFI > .95 CFI > .90 CFI < .90 

NNFI/TLI (Non-normed fit 

index) 

NNFI > .95 NNFI > .90 NNFI < .90 

Distribution of residuals Normal distribution Roughly normal Highly non-normal 
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3. Local fit statistics indicating portions of the model, which may contribute particularly to 

poor or good fit (see Table 3.10.1): 

a) Raw residuals, which indicate fit between specific variable covariances. These are 

often standardised to aid in interpretation, so that residuals larger than 2-3 may 

indicate misspecification; 

b) Lagrange multipliers for the significance of the improvement in Chi-Square if a 

parameter is added (see Kaplan, 2000); 

c) Wald tests for the significance of worsened Chi-square when a parameter is 

restricted to zero (see Kaplan, 2000). 

Table 3.9.2: Suggested spread of SEM local fit statistics 

Local Fit Statistic 
Change required? 

Probably not needed May suggest a change 

Largest normalised 

residuals 

Largest normalised residuals < 

±2, or at least reasonably few > 

3, none far from 3 

Look at specific residuals > ± 2-3. 

R2 statistics for 

endogenous variables 

Relatively high R2 (relative to 

variables / area of study) 
R2 relatively close to 0 

Standardised paths 
Standardised path moderate to 

large & significant 

Standardised path small / non-significant: 

path insubstantial. May consider removing 

path / variable (especially in CFA) 
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Lagrange multipliers (LM 

statistics) – modification 

index 

Non-significant LM statistics 

(not a big chi-square 

improvement if new path 

added). 

Significant LM p-value suggests 

substantial improvement to chi-square if 

new path added. 

Wald statistics – 

modification index 

Significant Wald statistic, big 

deterioration in chi-square if 

path deleted. 

Non-significant Wald statistic (small 

deterioration in chi-square if effect is 

deleted). 

4. Model comparisons (also called predictive fit indices). These include (see Kline, 2005: 

142-153 for an overview): 

a) A test for comparison of nested models, most commonly involving a test of the 

difference in chi-squares.  

b) Information criteria also exist, including the Akaike Information Criterion (AIC), 

Schwartz Bayesian Criterion (SBC) and Bozdogen Consistent AIC (CAIC). These 

penalise more complex models and can be used to compare non-nested models. 

Smaller scores are superior. 

Researchers generally report a range of these fit indices, allowing for wide evidence on 

fit. The rapid development of these indices has added the advantage of broad 

interpretability to model fitting and comparison.  

Paths in the structural equation models are treated as regression paths and come in 

standardised beta format (), which can be read as correlations. 
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3.9.7 Multiple Regression Analyses 

Multiple regression is generally well known. The majority of the analyses used SAS PROC 

REG. There are. However. two particular testing issues or statistics that are worth 

discussion. The first regards the form of the hierarchical regression used, which was 

hierarchical set regression (Cohen et al., 2003). Finally, when assessed, particular terms 

were added to assess the moderation hypotheses involved. 

Hierarchical multiple regression is generally well known and will not be discussed in great 

detail. The majority of the analyses used SAS PROC REG. There are, however, two 

particular testing issues or statistics that are worth discussion. The first regards the form 

of the hierarchical regression used, which was hierarchical set regression (Cohen et al., 

2003). Finally, when assessed, particular terms were added to assess the moderation 

hypotheses involved. 

At each stage in the hierarchical regression, the change in fit was assessed for 

significance via adjusted R2 (higher being better) and information criteria (AIC, BIC and 

SBC) for which lower scores indicate better models.  

Tests of moderation roles, as hypothesised for in H6 – H9, typically involve testing product 

terms in the relationships (Cohen et al., 2003; Baron & Kenny, 1986; James & Brett, 

1984). This is, therefore, the approach taken, in which products of the proposed 

moderator and the predictor(s) are tested for size and significance, as well as incremental 

fit value (addition of the interaction term is taken as a worthy addition to fit if the adjusted 

R2 improves and information criteria decrease in size compared to the model without the 

moderator). Moderation requires centred predictors in most cases. 

The model is, therefore (where α is the intercept and Bs are slopes) : 

Dependent variable = α + B1Predictor + B2Moderator + B3Predictor x Moderator 
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Chapter 4 discusses the measures and analyses these for factor structure. 

3.10 Ethical Considerations 

The reliability and validity of research depends on the ethical judgements of the 

researcher. Ethics assists the researcher to define morality in their behaviour and is 

critical to the success of any research project (Saunders et al., 2009). Jones (2000) 

quotes the Ethical Guidelines for Statistical Practice of the American Statistical Associate 

in which it is suggested that a quantitative researcher should present their findings 

objectively and honestly, they should avoid misleading or untrue statements and 

document data sources used in an inquiry. 

The process of sampling a phenomenon is complex and can be easily underestimated. If 

the sample chosen is too large, then there will be additional respondents included in the 

sample that are not needed. The consequence of that is that time will be wasted and 

additional costs incurred. If the sample is too small, the results will have very little practical 

use and would imply a waste of time, good-will and resources (Jones, 2000). 

Respondents will receive fair and professional treatment; guarantees of anonymity and 

full disclosure of the purpose of the study and background on the researcher. The 

researcher will obtain informed consent from the participants to participate freely in the 

study. Further, an undertaking of full confidentiality of any information received will be 

given to the respondents. The proposed letter of ‘informed consent’ can be found in 

Appendix 1 and will be signed by every respondent to ensure explicit agreement. Further, 

the researcher will not emotionally harm or negatively affect the respondent’s self-esteem 

or put under threat any of their interests.  

All participants in this study will be ensured their right to privacy. This research will in no 

way allow for any individual to be identified in the study. The researcher undertakes to 
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maintain honesty when interpreting the data and will not misrepresent or mislead the 

findings of this research to the users. Finally, the researcher undertakes never to fabricate 

data to support a conclusion. 

Ethical clearance was requested from the University of the Witwatersrand Ethics 

Committee prior to any contact being made with potential respondents or surveys 

distributed. In addition, ethical clearance was requested from each university’s Ethics 

Committee prior to any contact being made with potential respondents or surveys 

distributed. 
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CHAPTER 4: SYSTEMATIC PRESENTATION OF THE 

RESULTS 

4.1 Introduction 

In accordance with Chapter 3, this chapter seeks to highlight the analysed results of the 

survey. The chapter begins by identifying the final sample used. It then progresses by 

providing the correlation and descriptive statistics, then examining the hierarchical 

regression models of the antecedent variables on spin-off success. Finally, a main 

structural equation path model is used to test the primary effects of all the main constructs, 

including the control variables. Moderation effects are tested in the final section of the 

chapter. 

4.2 Sample Characteristics  

The first six months of the study were characterised by low academic participation. As a 

result, response collection times were collected over the last six months of 2020 and the 

first four months of 2021, rather than the expected six months of 2020. The initial period 

of data collection was the result of the COVID-19 pandemic that became the main focus 

of the latter part 2020. The pandemic lead to a change in how academics executed their 

teaching responsibilities and thus reduced the amount of time available for them to assist 

in the research.  

The aim of the study was to collect a minimum participation of 200 respondents to enable 

proper analysis. Given that academic entrepreneurs are a relatively small subset of 

academics in South Africa, this was an ambitious goal. 
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4.3 Description of Measures 

The following measures are used in this research. All measures utilise a five-point Likert 

scale ranging from Strongly Disagree to Strongly Agree, unless indicated below. The full 

list of questions can be found in Appendix 3. 

Spin-off success. Three questions were used to measure spin-off success. A sample item 

is ‘My spin-off firm has produced more than five new lines of products and/or services in 

the past five years or since its establishment’. 

Table 4.3.1: Constructs for spin-off success 

Constructs Number of items Sources 

Spin-off success 3  

 

Research mobilisation. Sixteen questions measured research mobilisation. Sample 

questions include ‘Compared to other similar departments at South African universities, 

were effective at identifying new commercialisable opportunities from academic research’ 

and ‘I typically create new commercialisable ideas by combining existing research with 

my own innovative spin’. 

Table 4.3.2: Constructs for research mobilisation 

Construct 
Number 
of items 

Sources 

Research mobilisation 16 

Abou-Warda, 2015; Altbach et al., 2009; Davey et al., 2015; 
Etzkowitz & Kemelgor, 1998; Frese et al., 2002; Gaglio & Katz, 
2001; A. . Gibb & Hannon, 2010; J. Liu et al., 2013; Marquina & 
Ferreiro, 2015; Shree, 2007; Smith & Bagchi-Sen, 2012; Tang et 
al., 2012; Vang et al., 2007 
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Financial risk taking. Three financial risk questions are used. A reversed sample item is 

‘Some activities involve 'financial risk'. Starting a spin-off business means there is a 

chance of losing money. In general, my propensity for accepting 'financial risk' is low. 

Business risk taking. This variable is assessed through three items. A reversed sample 

item is ‘My spin-off firm is very seldom the initial business in the industry to introduce new 

products/services, techniques and operating technologies’. 

Institutional risk taking. Five questions assess institutional risk taking. A sample item is 

‘The focus of the university conflicts with my innovative ideas’. 

Reputational risk taking. The survey utilises five questions to measure reputational risk. 

A sample item is ‘When facing a decision that carries some risk, I/we tend to adopt a 'wait 

and see' approach to avoid risking my/our university’s reputation’. 

Table 4.3.3: Constructs for unconventionality 

Constructs 
Number 

of 
items 

Sources 

Unconventionality  16 

Abou-Warda, 2015; Altbach et al., 2009; Benner & Sandström, 2000; 
Brannback et al., 2008; Cyert & Goodman, 1997; Fulop & Couchman, 
2006; Knockaert, Ucbasaran, Wright, & Clarysse, 2011; Krueger, 2007; 
Laukkanen, 2003; Lumpkin et al., 2009; Naldi et al., 2009; O`Shea et al., 
2007; Siegel, Waldman, Atwater, & Link, 2004; Vohora et al., 2004 

 

Government collaboration. This construct uses five questions. A sample item is ‘Creative 

ideas hardly ever come to me alone. I rely on government to identify potential 

opportunities.' 
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Organisational collaboration. Four questions are used to assess organisational 

collaboration. A sample item is ‘Creative ideas hardly ever come to me alone. I rely on 

industry to identify potential opportunities.' 

Personal collaboration. Six questions are used to measure personal collaboration. A 

sample item is ‘My partner/s and I have a great relationship, both when deciding on 

matters related to the spin-off and during our time out of the office’. 

Table 4.3.4: Constructs for collaboration 

Constructs 
Number of 
questions 

Sources 

Collaboration 15 

Abou-Warda, 2015; Barnes et al., 2002; Bouty, 2000; De Clercq & 
Voronov, 2009; Grimpe & Hussinger, 2008; Laursen & Salter, 2006; Luu 
& Ngo, 2019; Mark Granovetter, 1983; Marsden & Campbell, 1984; Pérez 
& Sánchez, 2003; Rosenberg & Nelson, 1994; Sibanda, 2009; Tang et 
al., 2008; J. G. Thursby & Thursby, 2007; Vahlne & Johanson, 2009 

 

University support. Seven items define university support. A reverse sample item is ‘My 

university has no policies and processes in place to support the commercialisation of 

innovation’. 

Bureaucracy is assessed using four items. A sample item is ‘It is not possible for me to 

bypass standard university operating procedures in the development of the spin-off’. 
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Table 4.3.5: Constructs for university policies & bureaucracy 

Constructs 
Number 
of items 

Sources 

University policies 
& bureaucracy  

15 

Bloedon & Stokes, 1994; Carlsson & Fridh, 2002; Colyvas et al., 
2002; Czarniawska & Genell, 2002; Davenport et al., 1998; 
DiGregorio & Shane, 2003; Foray, 2002; Jain et al., 2009; Lester, 
2005; Markman et al., 2005; Mowery & Sampat, 2005; Nauwelaers 
& Wintjes, 2002; Owen-Smith, 2003; Rhoten, 2004; Rogers et al., 
2000; Rorwana & Tengeh, 2015; Rosenberg & Nelson, 1994; Siegel 
et al., 2007; Sternberg, 2014; Todeva, 2013; Wolson, 2007; Wood, 
2011 

 

Aspirations. This variable measures four eclectic items regarding the perceived 

aspirations of the researcher’s institution, including the extent to which the university 

seeks to lead in academic research, commercialisation of research, national rankings and 

global versus local influence. Two sample items are ‘How would you rank the importance 

of academic research output at my university’ and ‘How would you rank the importance 

of developing innovative and commercialisable ideas that can be used by business and 

society’.  

Table 4.3.6: Constructs for aspirations 

Constructs Number of items Sources 

Aspirations 7  

These items are measured on different scales as seen in Appendix 3. 

The initial part of the instrument presented the 11 measures that were related to the 

classification of the respondent’s Academic Entrepreneurial Orientation. The second part 
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of the instrument presented one measure focused on the aspirations of the academic 

entrepreneur. 

4.4 Tests and Treatment of Missing Data and Scale Structure 

4.4.1 Missing Data Analysis 

The data collected by the researcher does contain some missing data, which is 

substantial enough to require analysis and treatment, since conventional modelling will 

discard every row with any missing data. 

A multiple imputation approach was adopted, in terms of which 35 datasets were 

constructed using the two-stage method. Since the missing data were largely monotone, 

a fully monotone dataset is first constructed using SAS PROC MI’s Monte-Carlo Multiple 

Chain method. Then, a monotone regression method is used to complete all 35 datasets.  

Each subsequent analysis is completed on all 35 datasets and results combined using 

the standard MI methodology described, for instance, by Little and Rubin (2002) and 

Schafer (1997), through SAS MIANALYZE. 

4.4.2 Scale Structure 

As seen above, all of the major constructs in this thesis are multi-item scales with the 

exception of demographics. 

However, unlike the usual reflective treatment of constructs in a traditional factor analysis 

way, many of the constructs are deemed to be formative. As noted by Jarvis, MacKenzie 

& Podsakoff (2003) and Treiblmaier, Bentler & Mair (2011), among others, formative 

constructs can contain different items that act together to define a construct but are not 

necessarily equally reflective of the construct, therefore, may not be required to correlate 

highly. The following constructs are deemed formative: 
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• Spin-off success: The major outcome variable is composed of three questions, as 

seen in Appendix 3. One asks the number of spin-offs created, another the number 

of new product lines or services created in a period, the third seeks to understand 

the success of third-party licencing agreements. Although each of these might 

suggest success in spinning off research, none need occur for the others to be 

relevant. This is, therefore, a classic formative latent variable. 

• Collaboration variables: All three collaboration variables are deemed formative, as, 

once again, they utilise concepts that may not infer mutual requirement. For 

example, the government collaboration construct utilises such diverse concepts as 

government funding, idea stimulation, structures and so on – these are all relevant 

but not completely interdependent. Similar comments can be made for the 

organisational collaboration variables. Likewise, personal collaboration invokes 

concepts such as personal relationships within research teams, relationships of 

the researcher with relevant university staff and so on, which are not necessarily 

mutually reflective but are seen as combinatorial.  

• Business and institutional risk factors were also deemed formative as can be seen 

from the mix of questions in Appendix 3. 

Formative factors essentially involve latent constructs where the ‘causal’ arrows go from 

the items to the factor, as opposed to reflective factors, which involve the opposite. 

Formative factors cannot directly be assessed using conventional factor analysis 

techniques, therefore, the strategy for these variables is different as described below. 

This structure, therefore, contains a mix of reflective and formative factors, which requires 

the following analyses of factor structure: 
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1. Internal reliability analysis of reflective factors: Each first-order reflective factor is 

assessed for internal reliability through conventional Cronbach alphas, reflecting the 

standard assumption that these construct items should be relatively highly correlated. 

2. Formative item technique: The final items for formative factors are constructed using 

the Treiblmaier, Bentler & Mair (2011) two-step method, as described below. 

3. Final confirmatory factor analysis: All final items are then subjected to a final 

confirmatory factor analysis. 

The following sections discuss these steps. 

i. Internal Reliability of Reflective Factors 

In the first step, I assess Cronbach alphas of each reflective factor as a measure of 

internal reliability of the sub-items. Table 4.4.1 shows the final results of this analysis. 

 

Table 4.4.1: Internal reliability of first-order factors 

Factor Αlpha 

Research mobilisation .80 

Bureaucracy .85 

University support .80 

Aspirations .68 

Financial risk .74 

As seen in Table 4.4.1, using the commonly held cut off of 0.65 for an acceptable alpha 

(e.g. Lee, 2015), all factors have acceptable internal reliability. 
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The next section discusses the factor analysis of first-order factors into second-order 

factors. 

ii. Analysis of Formative Factors 

Formative factor fit is assessed here in a structural equation framework. The solution 

suggested by Treiblmaier, Bentler & Mair (2011) is deployed in terms of which an initial 

methodology is used to form items into formative sets (they suggest several methods 

including canonical correlations, principal components and others) and a secondary 

confirmatory factor analysis portion loads these sets as reflective. See Ping (2010) for a 

similar suggestion limited to principal components only. This research uses DSAS PROC 

CANCORR to establish acceptable canonical correlations for each formative subset (all 

analyses show significant canonical sets). The canonical constructs are then used as 

reflective inputs into the overall confirmatory factor analysis, as suggested by Treiblmaier 

et al. (2011). 

iii. Final Confirmatory Factor Analysis 

As noted above, the reflective and formative canonical sets are finally assessed together 

in a confirmatory factor analysis, since researcher-allocated survey items are pre-chosen 

for each construct. As noted previously and displayed in Figure 4.4.1, the CFA uses the 

canonical sets of the formative items as first-order construct indicators and the items of 

the reflective constructs directly as first-order indicators. 
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Figure 4.4.1: Simultaneous treatment of formative and reflective constructs in the 

CFA 

 

 

CFA solutions are run in SAS PROC CALIS for each of the 35 multiple imputation 

datasets, using the two-step robust estimation procedure and combined thereafter using 

PROC MIANALYZE. 

An initial analysis of the CFA suggests strongly that governmental and organisational 

collaboration should be combined into a single factor, which I rename ‘external 

collaboration’. This itself becomes an interesting finding that is discussed in the final 

chapter. 

The final CFA with the combined external collaboration variable fits well, with Chi-

Square/DF = 1.66, SRMR =.063, RMSEA =.07 (90% CI = .057-.086), CFI = .91 and NNFI 

just below .90 (see the next section for SEM fit guidelines). Therefore, this factor structure 

is adopted for the final structural equation models. 

Having tested and resolved the structure of the main constructs, chapter 5 discusses the 

main results from testing of the hypotheses. 
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4.5 Data Capturing and Analysis 

Data were recorded in Qualtrics and transferred to SAS for analysis. 

  

Statistical analysis techniques that stem primarily from the regression/correlational theory 

are suitable due to the interval nature of the variables and the complex nature of the 

model. These include correlations, regression with moderation testing (Baron & Kenny, 

1986), multiple regression and structural equation modelling. The data analysis was 

completed in SAS OnDemand for Academics (ODA). The researcher would like to draw 

your attention to the following procedural matters and method records. 

4.5.1 Structural Equation Modelling Analyses: Method Notes 

The factor structure tests will require structural equation modelling of formative factors, 

as suggested by Figure 4.5.1  
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Figure 4.5.1: Assessing the formative factors between the main latent constructs 

 

 

 

 

Secondly, structural models assessing the paths between main latent constructs, again 

as seen in Figure 4.5.2 are assessed.  
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Figure 4.5.2: Structural models assessing the paths between main latent 

constructs 

 

 

The SEM models are performed using maximum likelihood estimation in SAS PROC 

CALIS.  

4.5.2 SEM Goodness Of Fit Tests 

A fundamental part of SEM analyses is to ensure goodness of fit testing is completed. 

 

While mean structures are sometimes included, it is still widely held that the dominant 

measure of association between variables is the covariance (Lee, 2015). The dynamics 
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of fitting SEM models involves the use of covariance structure modelling. When 

performing a SEM analysis, the primary aim is to fit the specified equations. Once the 

researcher has developed the equations, the researcher can calculate the best implied 

covariance matrix ( )̂  between the observed variables and then run a comparison to 

compare this matrix for a close fit to the sample covariance matrix S (Bollen, 1989). 

Respecifications of the structural model allows for the differences between ( )̂  and S 

to be minimised. 

 

I suggest that a simple test for the rejection of bad fit based on the asymptotically chi-

square distributed statistic nFml, where n is sample size and Fml would highlight the 

maximum likelihood fit estimator (Bollen, 1989), should be ignored as it is based on 

sample size. As a result, the outcome of the test will indicate significant deviations from 

good fit based on sample alone. This dichotomy has led to a large body of work on 

different fit estimators, which has allowed for a revolution of advanced covariance 

structure theory (Boomsma, 2000; McDonald & Ho, 2002). These fit tests include: 

 

i. Global fit tests that are based on the fit between the 

residual matrices 

a.)  Root Mean Square Error of Approximation (RMSEA), any result of <.05-.08 is 

considered as a good fit (Browne & Cudek, 1993; Raykov & Marcoulidis, 2000; 

Steiger, 1990). REMSEA is robust to a 90% confidence interval. Researchers 

argue that it is most effective in the lower bounds < .05 and higher <.10. 

b.) Standardised Root Mean Square Residual SRMSR (Kline, 2005: 141-142), is 

considered a as a good fit when the normalised square root of average squared 

differences between ( )̂  and S, is <.05.   
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ii. Global tests of the current model compared to a ‘null’ or 

‘baseline’ model that is the worst possible fit (e.g. ( )̂  = I)  

Research suggests that there are a significant number of these tests available to 

researchers. However this research considered those that are most effective when 

considering sample size: 

a) Bentler Comparative Fit Index (CFI): indicates that scores >.90-.95 are a good fit 

(Bentler, 1990); 

b) Tucker Lewis Index (TLI) / Non-Normed Fit Index (NNFI); Bentler & Bonnett, 1980), 

where a good fit is indicated where >.90-.95 is observed. 

 

Table 4.5.1 summarises these global fit statistics. 

 

Table 4.5.1: SEM global fit statistics 

Global Fit Statistic 
Conventional accepted although not determinative cut-offs 

Good fit OK fit Possibly poor 

Chi-square statistic 
Non-significant chi-

square (e.g. p > .05) 

Significant chi-

square for 

significant sample 

size  

Significant chi-

square for a small 

sample size 

Standardised Root Mean 

Square Residual 

(SRMR) 

SRMSR < .05 SRMSR < .08 SRMSR > .10 

RMSEA Estimate 

RMSEA < .05, 

especially if upper 

end of CI < .08  

RMSEA < .08, 

especially if upper 

end of CI < .10 

RMSEA > .10, 

especially if lower 

end of CI > .08 
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CFI (Bentler's 

Comparative Fit Index) 
CFI > .95 CFI > .90 CFI < .90 

NNFI/TLI (Non-normed 

fit index) 
NNFI > .95 NNFI > .90 NNFI < .90 

Distribution of residuals Normal distribution Roughly normal Highly non-normal 

 

iii. Local fit statistics highlighting areas of the model that 

may contribute to poor or good fit (see Table 4.5.2) 

a) Fit between specific variable covariances is highlighted by raw residuals. These 

standardised variables assist in interpretation and will indicate misspecification 

when residuals are greater than 2-3; 

b) Lagrange multipliers focus on the addition of parameters and will consider the 

significance of the improvement in Chi-Square when a parameter is added 

(Kaplan, 2000); 

c) Wald tests for the significance of worsened Chi-square when an individual 

parameter is restricted to zero (Kaplan, 2000). 

Table 4.5.2: Suggested spread of SEM local fit statistics 

Local Fit Statistic 
Change required? 

Probably not needed May suggest a change 

Largest normalised 

residuals 

Largest normalised residuals 

< ±2, or at least reasonably 

few > 3, none far from 3 

Look at specific residuals > ± 2-3. 

R2 statistics for 

endogenous variables 
Relatively high R2  R2 relatively close to 0 
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Standardised paths 

Standardised path 

moderates to large & 

significant 

Standardised path small / non-

significant: path insubstantial. May 

consider removing path / variable 

(especially in CFA) 

Lagrange multipliers 

(LM statistics) – 

modification index 

Non-significant LM statistics 

(small chi-square 

improvement if a new path 

added). 

Significant LM p-value suggests 

substantial improvement to chi-

square if a new path added. 

Wald statistics – 

modification index 

Significant Wald statistic, 

large deterioration in chi-

square if a path deleted. 

Non-significant Wald statistic (small 

deterioration in chi-square if effect is 

removed). 

 

iv. Model comparisons / predictive fit indices  

a) Using the test for the comparison of nested models through the testing of 

differences in chi-squares;  

b) Information Criteria: Bozdogan Consistent AIC (CAIC), Akaike Information 

Criterion (AIC) and Schwartz Bayesian Criterion (SBC) allow for asymptotically 

consistent models while penalising more complex models in order to select the 

simplest of the true models and can be used to compare non-nested models. In 

the analysis smaller scores will superior. 

 

By reporting a range of these fit indices, this research will allow for the wide evidence on 

the fit of the model to be shown and has added the advantage of allowing for 

comprehensive interpretability to model fitting and comparisons.  

 

Paths in the structural equation models in this research have been studied as regression 

paths and are shown in standardised beta format (), which can be interpreted as 

correlations. 
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4.5.3 Multiple Regression Analyses: Method Notes 

Among the universe of statistical methods, multiple regression analysis is well respected. 

Regression analysis in this research uses SAS PROC REG.  

 

The researcher wishes to draw your attention to two testing processes and/or outcomes 

that are worth highlighting. The first considers the use of hierarchical set regression. 

(Cohen et al., 2003) and second, when analysed, certain terms were added to the model 

to assess the moderation hypotheses involved. 

 

At each stage in the hierarchical regression, the change in fit was assessed for 

significance via adjusted R2 (higher being better) and information criteria (AIC, BIC and 

SBC) for which lower scores indicate better models. When undertaking tests for the 

influence of moderation roles, as hypothesised for in GGG, product terms were tested in 

the relationships (Cohen et al., 2003; Baron & Kenny, 1986; James & Brett, 1984). Thus, 

products of the proposed moderator and the predictor(s) are tested for incremental fit 

value as well as size and significance. Adding the interaction term to the model has been 

done when the adjusted R2 improves and information criteria decreases in size compared 

to the model without the moderator. In most instances moderation required centred 

predictors. 

 

The model is shown as: 

Dependent variable = α + B1Predictor + B2Moderator + B3Predictor x Moderator 

(where α is the intercept and Bs are slopes) 

 

The following chapter discusses the measures and analyses these for factor structure. 
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CHAPTER 5: RESULTS 

5.1 Initial Descriptive and Correlational Analysis 

Table 5.1.1 provides ease of reference to the descriptive statistics for the major 

summated scales and demographic variables. The tables clearly indicate that spin-off 

success has several strong positive correlations, including with financial risk (r = .88, p < 

.01), bureaucracy (r = .71, p < .01) and external collaboration (r = .43, p < .01).  

In the converse, spin-off success also has many substantive negative correlations with 

variables, including reputational risk (r = -.87, p < .01), personal collaboration (r = -.78, p 

< .01), institutional risk taking (r = -.69, p < .01), university support (r = -.63, p < .01), 

experience (r = -.54, p < .01) and research mobilisation. 

In turn, research mobilisation has strong, positive associations with institutional risk taking 

(r = .78, p < .01) and university support (r = .58, p < .01). 

Bivariate correlations are associational measures that are not balanced with the 

simultaneous model estimation of other antecedents. These are thus weak indicators of 

the real effects. In order to develop more balanced and simultaneous model estimations, 

I turned to structural equation modelling. Structural equation modelling suggests that 

many of the strong associations found in correlations will not be as prevalent and may 

even reverse in size, as they are controlled for by the rest of the model. 
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Table 5.1.1: Descriptive and correlation statistics 

 M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Age 4.64 1.07 1.00              

2. Education 3.60 0.88 .36*** 1.00             

3. Experience 2.72 1.41 .29*** .13 1.00            

4. Gender 0.63 0.49 -.15* -.11 .03 1.00           

5. External collaboration 0.00 0.84 -.24*** -.18** -.28*** -.03 1.00          

6. Personal collaboration 0.00 0.89 .21** .35*** .36*** -.03 -.25*** 1.00         

7. Research mobilisation 0.00 0.92 .05 .07 .25*** .09 -.48*** .43*** 1.00        

8. Institutional risk 0.00 0.93 .10 .07 .33*** .07 -.32*** .55*** .78*** 1.00       

9. Business risk 0.00 0.91 .10 .01 .41*** -.05 -.10 .40*** .33*** .56*** 1.00      

10. Financial risk 0.00 0.92 -.18** -.18** -.50*** .02 .12 -.68*** -.27*** -.55*** -.71*** 1.00     

11. Reputational risk 0.00 0.88 .27*** .28*** .49*** -.07 -.28*** .76*** .35*** .51*** .76*** -.89*** 1.00    



 

143 

 

 M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

12. Bureaucracy 0.00 0.96 -.13 -.11 -.33*** -.06 .15* -.51*** -.13 -.33*** -.50*** .57*** -.61*** 1.00   

13. University support 0.00 0.93 .20** .26*** .31*** .02 -.26*** .83*** .58*** .64*** .31*** -.49*** .57*** -.28*** 1.00  

14. Aspirations 2.20 0.79 -.10 -.25*** -.28*** -.05 .34*** -.36*** -.52*** -.47*** -.23*** .26*** -.32*** .05 -.50*** 1.00 

15. Spin-off success 0.00 0.95 -.25*** -.22** -.54*** -.01 .43*** -.78*** -.41*** -.69*** -.70*** .88*** -.87*** .71*** -.63*** .36*** 

Notes: *** = p < .01 ** = p < .05 *= p < .1, Cronbach alphas on diagonal in parentheses where appropriate. Gender is a dummy variable (female = 1). 
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In addition to the structural equation modelling, the second major analysis done in this 

research approaches the primary variables through multiple regression analysis, thus 

enabling the researcher to assess each major variable set through hierarchical entry. 

5.2 Initial Multiple Hierarchical Regression Analysis 

This section employs hierarchical regression to assess the incremental value of variables 

on spin-off success. The models proceed as follows: 

1. Model 1: Demographics are entered first. 

2. Model 2: This model adds research mobilisation as a required individual step in 

approaching commercialisation. 

3. Model 3: Next, characteristics of the organisation are added, namely university 

support, bureaucracy and aspirations.  

4. Model 4: Model 4 adds external and personal collaboration. 

5. Model 5: Finally, in model 5 I add the risk variables. 
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Table 5.2.1: Hierarchical regressions on activity 

 Model 1   Model 2   Model 3   Model 4   Model 5  

Parameter B β bl B β 

 

B β 

 

B β 

 

B β 

Intercept .02 
 

 

-.01 

  

-.05 

  

-.03 
 

 

.00 
 

Age -.04 -.05 

 

-.05 -.06 

 

-.02 -.02 

 

-.01 -.01 

 

.00 .00 

Education -.15* -.13 

 

-.13 -.12 

 

-.01 -.01 

 

.07 .07 

 

.01 .01 

Experience -.34*** -.51 

 

-.29*** -.44 

 

-.15*** -.22 

 

-.12*** -.18 

 

-.02*** -.03 

Gender -.03 -.02 

 

.02 .01 

 

.07 .04 

 

.05 .02 

 

.00 .00 

Research mobilisation .02 .00 

 

-.30*** -.29 

 

-.06 -.06 

 

.04 .04 

 

.26*** .25 

University support 

   

  

 

-.34*** -.34 

 

-.07 -.07 

 

-.10*** -.10 

Bureaucracy 

   

  

 

.53*** .53 

 

.40*** .41 

 

.23*** .23 

Aspirations 

      

.07 .07 

 

.07 .08 

 

.02* .02 

External collaboration 

      

  

 

.24*** .21 

 

.36*** .32 
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Personal collaboration 

      

  

 

-.43*** -.41 

 

-.20*** -.19 

Institutional risk 

      

  

 

  

 

-.25*** -.25 

Business risk 

         

  

 

-.16*** -.15 

Financial risk 

         

  

 

.47*** .46 

Reputational risk 

            

.15*** .14 

F 14.51*** 

 

16.30*** 49.80*** 59.10*** 

 

841.11*** 

R2 .32 

 

.40 

 

.76 

 

.83 

 

.98 

Adjusted R2 .30 

 

.37 

 

.75 

 

.82 

 

.97 

AIC -54.39  -68.45  -184.99  -224.19  -584.36† 

BIC -51.99  -65.87  -181.66  -220.16  -578.45† 

SBC -40.09  -51.29  -159.26  -192.73  -541.46† 

Notes for parameters: B = unstandardised parameters, β = standardised parameters, *** = p < .01, ** = p < .05, * = p < .10. Notes for information 

criteria: AIC = Akaike's, BIC = Bayesian, SBC = Schwarz Bayesian, PC = Prediction. † = model with best (lowest) score. Dummy variables are 

Gender (female = 1). 
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As can be seen in Table 5.2.1, each model has, in fact, individually good fit. In addition, 

each subsequent variable set adds significantly to the model, increasing adjusted R2 

substantially and decreasing information criteria (AIC, BIC and SBC). This suggests 

potentially important roles for each variable set or type in the subsequent models, 

although the specific variables adding more or less to each set differ. 

It is interesting to note from Model 1 through subsequent models that experience begins 

as a significant factor, but the addition of more individual and institutional variables 

steadily decreases experience to a trivial factor. However, moderation models may later 

expose a deeper role for this variable.  

It is notable that the final model provides many highly significant effects, which are similar 

to the correlation results in many respects: financial risk has a substantive positive effect 

(β = .46, p < .01), as do external collaboration (β = .32, p < .01), research mobilisation (β 

= .25, p < .01) and bureaucracy (β = .23, p < .01). Institutional risk and personal 

collaboration are negative antecedents (β = -.25 and -.19 respectively, p < .01). However, 

the more complex SEM model discussed below may differentiate more in terms of which 

variables are ultimately potent predictors of spin-off success. 

5.3 Main Structural Equation Models 

As previously highlighted in Chapters 2 and 3, the main structural equation model to be 

tested is fundamentally a complex mediation model in which research mobilisation acts 

as a mediator between many of the antecedents and spin-off successes.  

Figure 5.3.1 shows the final SEM model results: 
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Figure 5.3.1: SEM model with mediation 

 

Figure 5.3.1 presents a complex picture of spin-off success. In terms of direct paths, 

unconventionality / risk factors are the strongest, with very large positive paths existing 

between institutional risk and research mobilisation (β = .71, p < .01) and between 

financial risk and spin-off success (β = .62, p < .01). These results suggest good support 

for the hypotheses that test bureaucracy, external collaboration, research mobilisation, 
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financial risk and reputational risk. All other paths are modest to moderate in size. 

Crucially, as it acts as a key mediator, research mobilisation has a modest positive 

relationship with spin-off success of β = .15, p < .05, therefore, mediation effects are 

relatively small. External collaboration has the next most powerful association with spin-

off success (β = .32, p < .01). With regard to direct effects on spin-off success, there are 

several results that contradict hypotheses: 

- Personal collaboration actually evidences a negative association with spin-off success 

(β = -.25, p < .01) , which is contradictory to H2; 

- Bureaucracy has a modest positive association with spin-off success (β = .22, p < 

.01), which is supportive of H4.1;  

- Institutional risk is negatively albeit modestly directly associated with spin-off success 

(β = -.18, p < .01), which contradicts H3. 

- Business risk is slightly negatively associated with spin-off success (β = -.13, p < .10), 

which is contradictory to H3. However, this is a very weak result and can probably be 

discounted. 

These contradictory results will be discussed further in the discussion chapter.  

Finally, university support has effectively no direct effect on spin-off success and 

reputational risk taking is positively associated with spin-off success (β = -.03), although 

this is a non-significant result and, therefore, cannot really be assessed in any affirmative 

way. 

With regard to effects on the mediating research mobilisation variable, aside from the 

strong positive influence of institutional risk discussed earlier, the results show a positive 

association with financial risk (β = .23, p < .01) and three contradictory results: 
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- A negative association with external collaboration (β = -.21, p < .01), contradicting 

H2; 

- A negative albeit modest association with aspirations (β = -.14, p < .0s), possibly 

contradicting H5; 

- No significant impact from perceived university support. 

Again, these contradictory results will be discussed further in the discussion chapter.  

It is noteworthy that Lagrange multipliers do not suggest the addition of other paths in this 

model. Although demographic variables were included, none were found to be significant 

correlates of major variables. 

The direct, indirect and total effects decompositions for complex path variables are 

displayed in Table 5.3.1: 

Table 5.3.1: Decomposition table for SEM effects 

  Endogenous Variables 

‘Causal’ variables Research 

Mobilisation 

 Spin-off Success 

Research mobilisation Direct effect -  .15*** 

 Indirect effect -  - 

 Total effect -  .15*** 

     Financial risk Direct effect .23***  .62*** 

 Indirect effect -  .03 
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  Endogenous Variables 

‘Causal’ variables Research 

Mobilisation 

 Spin-off Success 

 Total effect .23***  .65*** 

     Institutional Risk Direct effect .71***  -.18** 

 Indirect effect -  .11** 

 Total effect .71***  -.07* 

     Business Risk Direct effect -  -.13* 

 Indirect effect -   

 Total effect -  -.13* 

     Reputational Risk Direct effect -  .22 

 Indirect effect -  - 

 Total effect -  .22 

     External collaboration Direct effect -.21***  .32*** 

 Indirect effect -  -.03 

 Total effect -.21***  .29*** 

     Personal collaboration Direct effect -  -.25*** 

 Indirect effect -  - 

 Total effect -  -.25*** 

    

 

Bureaucracy Direct effect -  .22*** 

 Indirect effect -  - 
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  Endogenous Variables 

‘Causal’ variables Research 

Mobilisation 

 Spin-off Success 

 Total effect -  .22*** 

     Aspirations Direct effect -.14**  - 

 Indirect effect   -.02 

 Total effect -.14**  -.02 

     University support Direct effect .12  - 

 Indirect effect -  - 

 Total effect .12  - 

 

Finally, moderation models for experience and education are examined. 

5.4 Moderation Models 

The final section examines moderation effects as is hypothesised in Hypotheses 6 to 

hypothesis 9.  

Baron & Kenny (1986) suggest an approach to testing interaction that has become a 

cornerstone in this form of analysis. The authors suggest that all predictor variables be 

centred and an interaction term that is derived from the product of the independent 

variable and moderator be created and added to the other predictors. 



 

153 

 

The researcher tested the multiple interaction effects. In this report, only those with 

substantial moderation effects are highlighted and explored. By extension of this decision, 

Table 5.4.1 only summarises the fit of the moderation models tested. 
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Table 5.4.1: Moderation effects summary 

Main effect 

 

Moderator 

 Fit statistics  

Interaction β 

 Decision 

   adj R2 Information criteriab   

Building blocks → Activity  Firm size  .01 All lower for moderation model  -.08***  Some moderation 

Building blocks → Activity  Age of firm  .01 Two lower for moderation model  -.02***  Weak moderation 

Building blocks → Activity  Sectora  All .00 All higher for moderation model  -.01-.02ns  No moderation 

Processing → Activity  Employee age  .01 All higher for moderation model  .00ns  No moderation 

Processing → Activity  Gender  .01 All lower for moderation model  .05***  Some moderation 

Processing → Activity  Career length  .01 Three lower for moderation model  .03**  Weak moderation 
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Processing → Activity  Tenure  .00 All higher for moderation model  .00ns  No moderation 

Processing → Activity  Education  .00 All higher for moderation model  .02ns  No moderation 

Alertness → Activity  Employee age  .00 All higher for moderation model  .02  No moderation 

Alertness → Activity  Gender  .00 All higher for moderation model  .01  No moderation 

Alertness → Activity  Career length  .01 All lower for moderation model  -.04***  Weak moderation 

Alertness → Activity  Tenure  .00 All higher for moderation model  .00ns  No moderation 

Alertness → Activity  Education  .00 All higher for moderation model  .01ns  No moderation 

Notes: ns = not significant, *** = p < .01, ** = p < .05, * = p < .10. a Each sector is used as a dummy variable moderator separately, since the results 

are substantively identical all are reported in one line. b Information criteria used are the Akaike Information Criterion, Bozdogan CAIC, Schwarz 

Bayesian Criterion and Prediction Criterion, comparison is of moderation model to model without interaction effect. 
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5.4.1 Moderations on the Mobilisation → Success Relationship 

The first moderation tested is that for hypothesis 6, which proposes that experience will 

moderate the relationship between mobilisation and success such that this relationship 

becomes stronger with more experience. The results can be seen in Table 5.4.2 

 

Table 5.4.2: Moderation of the mobilisation → success relationship 

 Firm size as moderator  Firm age as moderator 

 Baseline model  Interaction 

model  

Baseline model  Interaction 

model 

 

B β 

 

B β 
 

B β 

 

B β 

Intercept -.08 .00 

 

-.07 .00 
 

-.04 .00 

 

-.04 .00 

Firm size -.04*** -.05 

 

-.04*** -.05 
 

.08*** .05 

 

.09*** .05 

Firm age .02* .04 

 

.03** .04 
 

.02* .04 

 

.02** .04 

Employee 

age 

.02 .02 

 

.01 .01 
 

.02 .02 

 

.02 .02 

Gender -.06** -.04 

 

-.06** -.04 
 

-.06** -.04 

 

-.07*** -.04 

Career length -.05 -.03 

 

-.03 -.02 
 

-.05 -.03 

 

-.06 -.03 

Tenure -.02 -.01 

 

-.06** -.04 
 

-.02 -.01 

 

-.02 -.01 

Education .04* .03 

 

.04 .02 
 

.04* .03 

 

.04* .03 

Processing .01 .01 

 

.01 .01 
 

.01 .01 

 

.01 .01 
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Alertness .8*** .90 

 

.8*** .90 
 

.8*** .90 

 

.8*** .90 

Blocks .00 -.01 

 

.01 .01 
 

.00 -.01 

 

.00 .00 

Size      
 

     

Blocks x Size 

   

.06*** .08 
 

   

-.02* -.03 

R2 .85 

  

.86 

 

 
.85 

  

.85 

 

Adj R2 .85 

  

.85 

 

 
.85 

  

.85 

 

PC .15 

  

.15 

 

 
.15 

  

.15 

 

AIC -1813.76 

  

-1836.54 

 

 
-1813.76 

  

-1815.06 

 

SBC -1762.45 

  

-178.57 

 

 
-1762.45 

  

-1759.08 

 

BIC -1811.45 

  

-1834.17 

 

 
-1811.45 

  

-1812.68 

 

Notes: *** = p < .01, ** = p < .05, * = p < .10. PC = Prediction Criterion, AIC = Akaike Information Criterion, 

CAIC = Bozdogan CAIC, SBC = Schwarz Bayesian Criterion. Dummy variables are Gender (female = 1), 

Education (postgraduate education = 1), Tenure (> 4 years = 1, shorter = 0), Career length (> 10 years = 

1, shorter = 0), Firm size (More than 200 employees = 1, fewer= 0).  

 

 

Figure 5.4.1 graphically shows the moderation relationship for experience on the 

relationship between mobilisation and success. As can be seen, the positive association 

between mobilisation and spin-off success is stronger for more experienced researchers. 
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Figure 5.4.1: Moderation of experience on the mobilisation → success relationship 

 

 

Figure 5.4.2 graphically shows the moderation relationship for experience on the 

bureaucracy → success relationship. As can be seen, the positive association between 

bureaucracy and success is slightly stronger for more experienced individuals. 
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Figure 5.4.2: Moderation of experience on the bureaucracy → success relationship 

 

 

Next, moderation hypotheses for the association between risk and spin-off success are 

considered. 

5.4.2 Moderations of the Processing → Activity Relationship 

As seen in Table 5.4.2 (the landscaped comparison of moderations), several 

hypothesised moderations for the relationship between risk and success have at least 

some evidence, all based on education as a moderator. Table 5.4.3 shows the models 

for each of these moderations. 
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Table 5.4.3: Moderation effects on the association between processing and activity 

 

Baseline Model 

 Moderator 

  
Gender 

 
Career length 

 

B β 

 

B β 
 

B β 

Intercept -.16*** .00   -.14*** .00 
 

-.16*** .00 

Large .08*** .05   .08*** .05 
 

.08*** .05 

OrgAge .02* .04   .01 .02 
 

.02* .04 

EAge .02 .02   .02 .02 
 

.02 .02 

Gender .03** .04   .03** .04 
 

-.06** -.04 

LongCareer -.05 -.03   -.05 -.03 
 

.03 .03 

LongTenure -.02 -.01   .00 .00 
 

-.01 .00 

Postgrad .04* .03   .04* .02 
 

.05** .03 

Blocks .00 -.01   .00 .00 
 

-.01 -.01 
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Alertness .8*** .90   .79*** .89 
 

.8*** .90 

Processing .01 .01   .01 .02 
 

.02 .02 

Processing x Gender       .05*** .06 
 

    

Processing x Career_Length           
 

.03** .03 

R2 .85     .86   
 

.85   

Adj R2 .85     .85   
 

.85   

PC .15     .15   
 

.15   

AIC -1813.76     -1830.33   
 

-1816.98   

SBC -1762.45     -1774.35   
 

-1761.00   

BIC -1811.45     -1827.95   
 

-1814.60   

Notes: *** = p < .01, ** = p < .05, * = p < .10. PC = Prediction Criterion, AIC = Akaike Information Criterion, CAIC = Bozdogan CAIC, SBC = Schwarz 

Bayesian Criterion. Dummy variables are Gender (female = 1), Education (postgraduate education = 1), Tenure (> 4 years = 1, shorter = 0), Career 

length (> 10 years = 1, shorter = 0), Firm size (More than 200 employees = 1, fewer= 0). 
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Figure 5.4.3 shows the moderation effect of education on the relationship between 

financial risk and spin-off success. As can be seen, the main (negative) relationship 

is slightly stronger for less educated individuals, although, success is consistently 

higher for more educated individuals. 

Figure 5.4.3: Moderation effects of education on the financial risk → success 

relationship 

 

Figure 5.4.4 shows the moderation effect of education on the relationship between 

institutional risk and spin-off success. As can be seen, the main (negative) 

relationship is slightly stronger for less educated individuals, although, success is 

consistently higher for more educated individuals. 
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Figure 5.4.4: Moderation of education on the institutional risk → success 

relationship 
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CHAPTER 6: DISCUSSION OF THE RESULTS 

6.1 Introduction 

The chapter seeks to explain the findings presented in Chapter 5, with reference to 

the existing literature in order to test the proposed research hypotheses. The overall 

purpose of the study was to establish the role of social networks and their influence 

on the propensity of academic entrepreneurs to develop spin-off ventures. The 

results are, therefore, discussed according to the hypotheses of the study and 

comparisons with previous studies are made. The chapter further highlights the 

implied underlying theoretical explanations and empirical observations of the 

findings. 

6.2 Summary of Findings 

The results have a number of important implications for entrepreneurship theory. 

First, as suggested in the literature review, individual-level characteristics are 

important for academic entrepreneurship to proceed. In this regard, the findings 

indicate that research mobilisation, collaboration, risk taking activities, bureaucracy 

and academic aspirations are needed to support the development of academic led 

business ventures. These finding are noteworthy as the research has been 

conducted across disciplines and universities with vastly different resource 

availabilities. 
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The findings in accordance with the hypotheses are presented in the Table 6.2.1. 

Table 6.2.1: Summary of research findings 

Research hypothesis Path 
coefficient 

Significance 
level 

Confirmed/ 
not 
confirmed 

H1: At South African universities, research mobilisation 

by the academic will have a positive outcome on the 

development of academic led spin-offs, such that this 

effect gets stronger as the factors supporting research 

mobilisation work together to support the academic 

entrepreneur. 

0.15 <0.05 Confirmed 

H2.1: At South African universities, personal 

collaboration with the academic, will have a positive 

outcome on the development of academic led spin-offs, 

such that this effect gets stronger as relationships 

between the parties becomes more involved in 

engaging in entrepreneurial endeavours. 

-0.25 <0.01 Not 

confirmed 

H2.2: At South African universities, external 

collaboration with the academic, will have a positive 

outcome on the development of academic led spin-offs, 

such that this effect gets stronger as relationships 

between the parties becomes more involved in 

engaging in entrepreneurial endeavours. 

0.32 <0.01 Confirmed 

H3.1: At South African universities, unconventionality 

found in academic entrepreneurial financial risk 

practices has a positive outcome on performance of 

academic led spin-offs, such that this effect gets 

stronger with higher levels of risk-taking. 

0.62 <0.01 Confirmed 

H3.2: At South African universities, unconventionality 

found in academic entrepreneurial institutional risk 

practices has a positive outcome on performance of 

academic led spin-offs, such that this effect gets 

stronger with higher levels of risk-taking. 

-0.18 <0.05 Not 

confirmed 

H3.3: At South African universities, unconventionality 

found in academic entrepreneurial business risk 

-0.13 <0.1 Not 

confirmed 
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Research hypothesis Path 
coefficient 

Significance 
level 

Confirmed/ 
not 
confirmed 

practices has a positive outcome on performance of 

academic led spin-offs, such that this effect gets 

stronger with higher levels of risk-taking. 

H3.4: At South African universities, unconventionality 

found in academic entrepreneurial reputational risk 

practices has a positive outcome on performance of 

academic led spin-offs, such that this effect gets 

stronger with higher levels of risk-taking. 

0.22 Not 

significant 

Not 

confirmed 

H4.1: Bureaucratic policies that focus on the 

commercialisation of innovation by the academic 

entrepreneur have a positive outcome on the 

development of academic led spin-offs, such that this 

effect gets stronger with higher degrees of supportive 

involvement by the policy makers. 

0.22 <0.01 Confirmed 

H4.2: Supportive university engagement that focus on 

the commercialisation of innovation by the academic 

entrepreneur has a positive outcome on the 

development of academic led spin-offs, such that this 

effect gets stronger with higher degrees of involvement 

by the university. 

0.12 Not 

significant 

Not 

confirmed 

H5: Aspirations of academic entrepreneurs to research 

at top rated universities has a positive outcome on the 

development of academic led spin-offs, such that the 

effect gets stronger as academics entrepreneurs 

research at top rated universities. 

0 Not 

significant 

Not 

confirmed 

6.3 Sample Characteristics 

In total, 608 invitations to connect were sent out via email, SMS and LinkedIn, which 

resulted in 207 acceptances. The survey was sent to academics that had registered 

with their respective university technology transfer office or were on record with the 

HR department of their respective university as having been involved in some form 

of commercialisation of academic innovation or whose name was provided by an 
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academic who was aware of an individual's participation in academic 

entrepreneurship.  

Respondents to the survey totalled 207. This equated to a participation rate of 

around 30%. 

6.4 Discussion of Findings 

The study aimed to investigate the effect that social networks have on the success 

of academic spin-offs. This was achieved by testing for H1, H2.1, H2.2, H3.1, H3.2, 

H3.3, H3.4, H4.1, H4.2 and H5. Given the quantitative nature of the research, it was 

necessary to confirm that validity, reliability and generalisability of the findings were 

present for each hypothesis, to confirm the predictability of the conceptual model. 

For H1- H4, this was done by comparing the hypothesised ENTRE-U model for H1-

H4 and as suggested by Pusser & Marginson (2013), H5 to establish if there were 

any significant differences compared to the observed theory. These are 

summarised in Table 6.2.1. 

6.4.1 Research Mobilisation 

Research mobilisation was measured as a multidimensional theoretical construct 

that comprised of four dimensions identified in the literature. These were connection 

to the global community, development of new ideas, environment and funding 

(Abou-Warda, 2015; Riviezzo, 2014; Todorovic et al., 2011). The Cronbach's alpha 

analysis and results confirmed the internal consistency and factor structure of 

research mobilisation. Altogether, the four factors had an alpha of 0.8. This finding 

contributes to the growing body of the literature through its validation of the factors 

that describe the construct of research mobilisation. 

It is shown through the literature review that research mobilisation is a multi-

dimensional construct that impacts the success of spin-off firms. The findings 

indicate that at South African universities, research mobilisation by the academic 
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will have a positive outcome on the development of academic led spin-offs. 

However, while Alessandrini et al. (2013) suggest that its impact on spin-off 

development would be strongly connected to budgetary constraints, a supportive 

environment, development of new ideas and the academic's engagement with all 

parties in the helix, this research finds that this link is not as significant as the 

literature suggests. Altogether, structural relationship of the four dimensions 

indicates a modest but significant effect on spin-off success (β = 0.15; P <0.05). 

This outcome is less influential than that predicted by Alessandrini et al. (2013). 

However, the findings do show that a positive and statistically significant correlation 

between research mobilisation and spin-off success exists, which confirms 

hypothesis H1, which suggested that research mobilisation would support 

successful spin-off development.  

While this answers the first hypothesis, the derived result is not in line with the 

individual expectations and outcomes of the studies highlighted in the literature 

review, which argued in favour of significant influence. For example, Vang et al. 

(2007) argue that a supportive environment at academic institutions would be key 

to the development of successful spin-offs. Shree (2007) found that funding stability 

was key to the development of new firms and Marquina & Ferreiro (2015) confirm 

that the academics connection to the global community would result in more 

successful spin-offs, while academics that understand how to apply their knowledge 

in a commercial setting (Gaglio & Katz 2001) would also be more successful in the 

spin-off process.  

While all of the above are recognised as important and significant findings in the 

large, developed economies of the world, within the South African context, these 

factors play a significantly lesser role in the ultimate success of a spin-off. This result 

affirms the uniqueness observed within the developing economies and specifically 

South Africa. Therefore, an explanation of this weaker than expected relationship 

may be manifested from the observation that South African institutions have a 

significantly higher level of unique financial and social challenges that compete for 
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the comparably small number of resources (Suzigan & Albuquerque, 2011). With 

this in mind, it could be suggested that spin-off development should not occur at all 

at South African institutions, as spin-off development does not feature high enough 

in the hierarchy of demands at South African public universities. However, the result 

implies that while these factors are important, the academic entrepreneurial 

environment has adapted to use a limited amount of research mobilisation support, 

while finding the additional factors needed for success in other areas. These areas 

are discussed in the subsequent sections of this chapter. This finding is expected 

to be unique to the developing markets and may be specific to South Africa only.  

A unique outcome that has been observed in this study and an outcome that has 

added to the body of knowledge, is that at South African academic institutions, there 

are five factors that have a mediating effect on research mobilisation. Institutional 

risk taking, financial risk taking and university support were all found to have strong 

positive effects on research mobilisation, while aspirations and external 

collaboration had a negative impact. 

Institutional risk was found to have the strongest mediating effect (β = 0.71, p<.01). 

While the majority of the available literature on technology transfer, a core 

component in institution risk measurement, supports the use of technology transfer 

offices as integral to the success of spin-off creation (Clarysse et al., 2014), this 

research has established that in South Africa, technology transfer offices are most 

effective when encouraging entrepreneurial thinking, supporting academics in 

creating applied research and bridging the relationships between the industrial and 

academic networks. In the same regard, this result implies that the use of 

technology transfer offices should be limited to these responsibilities and not focus 

on direct company involvement. 

This research has also established that financial risk (β = 0.23, p<.01) impacts the 

academic entrepreneur's propensity to mobilise research through its mediating 

impact of research mobilisation. While the extant literature supports financial risk 

as a contributory factor to the success of a spin-off, this research has found that in 
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addition to those findings, the academic's fear of financial loss may be a contributing 

factor in seeking stable financial partners. In the absence of being able to tolerate 

financial uncertainty, the academic may not mobilise the innovation and thereby 

ignore the spin-off opportunity. These findings are closer aligned to Iazzolino, 

Greco, Verteramo, Attanasio, Carravetta and Granato (2020) who argued thqt 

financial risk is among the main risk areas that will materially adversely affect the 

outcome of innovation commercialisation.  Further, research conducted by Hall 

(2002) found that financial partners were concerned about high levels of financial 

risk that may be exasperated by the additional monitoring costs as well as 

information asymmetries. Thus, the academic may concentrate on the theoretical 

research outcomes only. Another possible explanation for financial risk being a 

factor influencing a moderating variable may be that, as noted by Shree (2007), 

funding is core to all new entrepreneurial business ventures. If the academic can 

identify a funder that is prepared to accept or co-contribute to the financial risk, it 

gives the academic a confidence boost and allows them to see their research in a 

commercialisable way, thus fostering the mobilisation of academic innovation. 

Furthermore, this research is in line with Muscio, Quaglione & Ramaciotti (2016), in 

concluding that there is an intersection of institutional characteristics and individual 

level outcomes of academic knowledge transfer. This research extends that 

argument by finding that academic entrepreneurs at South African academic 

institutions will need to ensure a stable and growing financial base, supported by 

stable and engaged financiers, in order to mobilise research towards a 

commercialisable outcome. 

University support for applied research has a modest but statistically significant 

effect on the mobilisation of research (β = 0.12, p<.01). Thus, this research extends 

the body of knowledge that investigates the impact that the university will have in 

supporting the researcher when considering an opportunity to mobilise their 

research. This research's findings confirm that when a South African academic 

operates in an academic department that engages, supports, develops, discusses 

practical outcomes for research, this environment contributes to the academic being 
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able to identify the practical outcomes of their research. The extant literature on 

university support explicitly supports that when a university creates a supportive 

environment, the rate of establishment of academic spin-off firms will improve 

(Meoli, 2016). It argues that governance mechanisms are the foundation of that 

support (Hoang & Antonic 2003). However, this research suggests that in the South 

African context, when the university supports applied research, that support is not 

found within its governance mechanisms but rather with its engagement with the 

academic in the early stages of research mobilisation. Thus, when acting as a 

moderator towards research mobilisation, university support will encourage the 

academic entrepreneur in a unique way; a way that is not identified in the extant 

literature (Gaglio & Katz (2201); Hoan & Atonic (2003); Thursby & Thursby (2007); 

Rorwana & Tengeh (2015)). Thus, at a South African academic institution, it is 

determined that while some support is necessary to support the mobilisation of 

research, too much focus on the end result of a successful spin-off or a one-size-

fits-all structure will not result in the success of the spin-off firm.  

The research found that there were two negative effects on research mobilisation. 

These are aspirations and external collaboration. The negative relationship of 

external collaboration is β = -0.21; p=<0.1 and aspirations β = -0.14; p<01. This 

finding has not been noted in the previous literature and marks an important 

contribution of this research. 

While this research set out to discover which of the important theoretical avenues, 

namely Granovetter’s (1983) weak tie theory that suggests a redundancy of 

relationships over time and Perez & Sanchez (2003), who argue for a richness that 

needed to exist within relationships to support spin-off creation, it is found that the 

extant research has been too focused on the importance of the direct impact of 

collaboration on the spin-off process, when there is a notable effect that has been 

overlooked to date and potentially assumed by researchers to exist. This research 

shows that in South Africa, an academic entrepreneur becomes an entrepreneur as 

a result of his research findings having a commercialisable aspect and not that he 
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sought a commercialisable research idea to develop into an academic and applied 

research idea from his network. This research has been able to contribute to the 

extant literature base by identifying that in the development of a spin-off in the South 

African academic environment, that the academic does not require guidance from 

his network to influence his decision to mobilise the research into a 

commercialisable idea but will seek support once the commercialisable idea is 

observed in the research, by the academic. This latter finding will be discussed 

further in section 6.4.2. However, it is important to note that there is extant research 

that argues that academic entrepreneurship is a person-oriented outcome, where 

the entrepreneurial personality of the academic contributes to the shaping of his or 

entrepreneurial passion (Obschonka, Moeller & Goether (2019).  

In support of this contribution, I point to the negative relationship regarding the 

aspirations of the academic. The negative β = -0.14; p<01 suggests that academic 

entrepreneurs do not set out to create applied research. It is found in this study that 

South African academics are not motivated to search for an applied idea before 

undertaking the theoretical research for publication. They do not consider practical 

imperatives when deciding on a research platform and consider the purpose of 

academic research to contribute to the theoretical knowledge base in their 

discipline. 

6.4.2 Collaboration 

Final confirmatory analysis confirmed the findings of Grimpe & Hussinger (2008) 

that personal and organisational relationships represent 'collaboration'. This study 

has confirmed that personal and organisational relationships are effective in the 

measurement of collaboration, through testing for reliability and validity empirically. 

Hence, it can be claimed that this study is one of the first to be conducted in the 

emerging markets using personal and external relationships as the measurement 

scale for collaboration.  
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This study focused on establishing the role and influence that personal and external 

collaboration had in the development of an academic spin-off. The results were 

mixed.  

Although there is limited research on direct collaboration within the triple helix, the 

research found that personal collaboration evidenced a significant and negative 

association with spin-off success (β = -0.43 & p<0.01). The result contradicts 

hypothesis 2.1, which predicted that personal collaboration would positively impact 

spin-off development. In addition, the result does not support previous findings that 

suggest a positive and significant impact of spin-off development when engaging 

with individuals in the triple helix (Weng et al., 2018; Todeva 2013; Vahlne & 

Johanson, 2009; Laursen & Salter 2006). 

These results are interesting in that they suggest that personal collaboration will 

hinder the development of a spin-off when a prior personal relationship is relied 

upon. Further, they contradict Luu & Ngo (2019), where they suggest that 

entrepreneurs would focus on individual relationships that are supportive of 

capitalist outcomes. Potential explanations of this negative relationship may 

manifest in the potential that the relationships needed to support spin-off 

development are overwhelming and time-consuming for the academic 

entrepreneur. This result implies that academic entrepreneurs prefer not to develop 

the trusted relationships described in the literature (Todeva, 2013; Weng et al., 

2018) and that the extra effort needed by the academic to maintain and support 

these relationships will result in them shying away from pursuing a secondary 

commercialisable outcome for their theoretical research.  The extant research in 

support of this finding argues that for relationships to be effective that they need to 

be easily accessible, and complexity or unfriendliness will adversely impact spin-off 

development (Segui-Mas, Oltra, Tormo-Carbo & Sarrion-Vines. 2017) and that 

academic entrepreneurial relationships with international market agents appear to 

be irrelevant in the success of spinoffs.  While this study only focused on 

international expansion of academic spin-offs, and by extension, the benefit of 
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international relationships, the finidings confirm that relationship development is not 

a necessary component for success (Fernandez-Alles, Hernandez-Roque. 

Villanueva & Diaz-Fernandex (2022). 

In regard to external collaboration, the results showed significant positive effect (β 

= 0.24 & p<0.01). These results are in line with the hypothesis 2.2, that suggested 

that collaborative engagements with external organisations would support the 

development of a successful spin-off. Thus, the data suggests that organisational 

relationships in the South African context do support the development of a 

successful spin-off. Interestingly, the data finds little support for the engagement of 

government alone and limited support for the engagement of business alone. A 

statistically significant positive outcome is found when these two different 

organisations work together as 'external collaboration'. This is a significant finding 

that adds to the body of research. It argues in favour of a networked approach to 

collaboration (Jack et al., 2008; Laukkanen, 2003; Borgatti & Halgin, 2013; Sousa-

Ginel et al., 2017). Further, the literature review highlighted a study by Laursen & 

Salter (2006) that points out that successful firms rely on interaction with a range of 

institutions within the innovation system to ensure that their ideas are successful. 

The common thread in the literature on collaboration is that in developed markets, 

the triple helix innovation system relies on all parties in the helix for success, with 

collaboration being an implied requirement (Etzkowitz 1998). 

However, in the emerging markets, it is often argued that governments are poorly 

placed to direct innovation (Luu & Ngo 2019) and industry is better equipped to 

assist academic entrepreneurs (Tang et al., 2008). Thus, this research is able to 

put forward a new dynamic that suggests that in South Africa, collaborative 

endeavours should be considered closer to developed market research theory and 

away from the position that focuses on the investor, technology transfer 

professional and the spin-off firm (Sibanda 2009). Thus, the result is interpreted to 

suggest that collaboration with only one party, either organisational or 

governmental, may be unsuccessful. Rather, academics would need to be able to 
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work with both government and industrial organisations to ensure successful spin-

off creation. 

The findings could also be interpreted to mean that in South Africa, the institutions 

that are needed to ensure collaboration with external networks, are business and 

government; thus, making the academic entrepreneur's engagement with this 

network a collective approach when working towards the commercialisation of 

academic innovation. As highlighted in the literature review, science parks, 

innovation hubs, incubators and technology transfer offices are important in the 

facilitation and support of external collaboration. These findings highlight the need 

for the development and continued support of these boundary spanning institutions. 

While the initial reaction of an academic entrepreneur may be sceptical of such an 

institution, due to its limited tenure or the academics’ lack of engagement with 

boundary spanning institutions, the research findings suggest that over time these 

are important networks that are needed to develop and support innovation. In 

addition, the results indicate that in line with the findings of Abou-Warda (2015) and 

Todorovic et al. (2011), that where academics that have not previously engaged 

actively in the development of academic innovation, focus needs to be placed on 

directing the academic entrepreneur to developing the relationships with these 

boundary spanning entities. 

The findings also note that collaboration offers a moderating effect on research 

mobilisation. The findings indicate that external collaboration has a negative 

moderating effect on research mobilisation (β = -0.21, p<0.1). The effect is 

statistically significant. This result is contrary to the findings of Vahlne & Johanson 

(2009) who indicate that a positive effect of collaboration on research mobilisation 

exists in the developed economy; again, highlighting the differences between 

developed and developing market spin-off theory. This finding adds to the body of 

literature as it notes that where the relationship is new and cumbersome, the extra 

time and effort needed by the academic acts to discourage an entrepreneurial spin-
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off focus. This finding supports this report's earlier conclusion that personal 

collaboration can be overwhelming and time-consuming in its early stages. 

The extant literature highlighted in the literature review suggests that different 

regions, with their different values and cultures, would respond differently to 

collaborative endeavours (Foray, 2002). This research supports that assertion by 

finding that in the South African context, early-stage collaboration will initially 

discourage the academic entrepreneur from commercialisation, as it is probable 

that when faced with navigating institutions, with their different values and cultures, 

the different stakeholders may compete in areas that are unfamiliar to the academic. 

Further, Hayter (2016) suggests that it is unclear whether the technology transfer 

office is able to bridge the gaps between academic and industrial networks. This 

research builds on the question by finding that in early stages of commercialisation, 

gaps due to social differences and focuses are not overcome by the use of a 

boundary spanning institution. Finally, while the university reward practices are 

assumed to offer an incentive to engage academics, this research finds that 

academics are primarily concerned with theoretical research outcomes, which is in 

line with research by Seigel et al. (2007).  

In summary, the finding of this research is that when an academic finds himself in 

an environment that easily overwhelms and detracts from the mobilisation of 

innovative and commercialisable research, the academic will quickly loose interest 

in the commercialisation aspect of his theoretical research. 

In conclusion, while an invasive and premature introduction to collaborative 

networks is counterproductive in mobilisation of research, given the large 

statistically significant, positive impact on the success of the spin-off from the use 

of collaborative relationships, there are clearly collaborative support factors that 

need to be considered as beneficial to the academic entrepreneur. This research 

highlights that external collaboration is positive for spin-off success and as a result, 

the value it adds needs to be acknowledged by the academic entrepreneurial 

community, especially when arguing against the limited benefits from boundary 
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spanning support institutions, as mandated under the South African legislation. 

Attention needs to be focused on the potential benefits of collaboration through the 

engagement of boundary spanning offices, such as science parks, technology 

transfer offices and incubators that are able to facilitate interdisciplinary, inter-

sectoral and inter-professional relationships. It is noted with caution that the 

effectiveness described above can only be realised once triple helix institutions 

have had an opportunity to develop trusted relationships with the academic 

community. These boundary spanning entities are expected to engage 

collaborative activities that facilitate potentially uncoordinated engagements into an 

outcome that combines the different skills and knowledge needed to move the spin-

off in a common direction and supports the thesis that social engagement is an 

important and central part of effective spin-off creation. 

6.4.3 Unconventional / Risk Taking Activities 

Contrary to what was hypothesised, the findings indicate that risk is a complex 

metric that does not enable us to draw binary conclusions across multiple types. 

However, the data supports that the ability of the academic entrepreneur to engage 

with risk is important.  

On balance, the data suggests that the relationship between risk and spin-off 

creation is mildly negative. 

This study considered four forms of risk that the academic entrepreneur is exposed 

to. The first was financial risk. This metric was measured by considering the 

propensity of the academic to back his idea with money. This implied that an 

academic entrepreneur may need to put some of his savings (by extension, his 

financial security) at risk in order to pursue the opportunity within the innovation. 

The questionnaire completed by the academics inquired as to their propensity to 

accept financial losses both personally and inside the spin-off. The research data 

shows a statistically significant relationship with spin-off success (B=0.62, p<0.01). 

This suggests that the academic entrepreneur's ability to access both their own 
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personal funds and / or external-source funds will result in spin-off success. The 

researcher infers from this finding that as academic's access to funding improves, 

the propensity of an academic entrepreneur to accept financial risk may also 

increase. In addition, the researcher concludes that when parties within the triple 

helix make funding available, then more innovation will be successfully 

commercialised. Iazzolino, et.al (2019) supports this outcome.  Their research 

adopted what they termed a lean approach where they found a limited number of 

risk variables that had impact on spin-off success.  Financial risk and the availability 

of stable funding was one of four important variables. It would be interesting in future 

studies to understand if the source of funds impacts spin-off success. It is possible 

that spin-off success may be enhanced when capital from both the academic and 

the triple helix are used. This may be due to a 'lower-than-average' risk of losing 

just their own money and that access to a diverse source of funds, both during or 

after establishing their spin-off, may reduce the fear of personal financial loss. 

The data collected on this risk metric also indicated that financial risk positively 

moderates research mobilisation (β = 0.23, p<0.01). As the data collected used 

information about the academic entrepreneur's propensity to accept a monetary 

loss should the venture fail, the outcome suggests that when the idea of losing 

money does not negatively interfere with decision making about the mobilisation of 

research and the prospective innovation commercialisation potential, the ability of 

the academic entrepreneur to take financial risk would support their ability to 

recognise spin-off potential. 

It is shown in this research that financial risk is a significant predictor of spin-off firm 

creation. Given that financial risk taking is comprised of money-based investments, 

the academics’ subjective attitude toward financial risk can be viewed as a predictor 

of spin-off creation and a moderating factor in the recognition of spin-off potential. 

Factors that support financial risk, such as the efficiency of the financial system, 

availability of funding and access to the system, will promote the successful creation 

of spin-off firms. These higher levels of financial risk taking appear to be core to 
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spin-off development. In the converse, obstacles such as the lack of cash flow or 

investment capital would inhibit the development of the spin-off firm. 

The second risk metric studied was business risk. Business risk is the ability of the 

business to continue to innovate in the face of rising competition and was measured 

by the propensity of the academic entrepreneur to introduce products and services 

that required the industry to respond. There was a small statistically significant 

negative relationship between business risk and the success of a spin-off (β = -

0.13, p<0.1). This finding was inconsistent with the literature review, but showed a 

weak relationship that cannot be confirmed. The finding suggests that the academic 

entrepreneur is unlikely to identify models or market competition that differ from the 

firm's current business model, nor be quick to adapt in a dynamic business 

environment. Business risk requires the academic to span both technical and 

economic domains; thus, suggesting that the business model of an academic spin-

off is more of a proto-type strategy premised on how to deliver an innovation to a 

customer, rather than a well-formulated, elaborate and clearly understood business 

strategy. The negative relationship indicates that for an academic entrepreneur, 

working within the business environment is more complex than understanding the 

technical uncertainty within the theory. Thus, failure of an academic spin-off may 

not be prescribed to failure of the technology, but rather a failure to understand 

business continuity and the competitive and constantly evolving economic 

landscape. Given the weak significance of this finding, it is possible that this cannot 

be applied across all spin-off success. Extant literature has investigated business 

strategy formulation for academic led spin-offs, their findings suggest some support 

for this finding.  It has been suggested that the ability to develop strategy needs to 

be built and developed within the academic entrepreneurship arena (Hamid, Atikah, 

Sutopo, Nizam, Muhamad (2015) and Saputra, Sutopo and Zakaria (2018) 

suggested that the development of business strategy by an academic entrepreneur 

was challenging.  
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The third risk factor investigated was institutional risk. Institutional risk was 

measured by considering the academics’ observations and understanding of the 

support and engagement offered to the academic by the university. The data 

suggests that institutional risk had a push-pull impact on spin-off creation.  

The data shows that there is a small negative statistically significant relationship 

with successful spin-off creation (β = -0.18, p<0.01) This is inconsistent with 

hypotheses 3. However, as with financial risk, institutional risk had a moderating 

effect on research mobilisation. This affect was strong and statistically significant 

(0.71, p<0.01). While this result may seem dichotomous at first glance, it highlights 

that first, when the academic perceives the support of the university, he is better 

able to identify the opportunity in his research and engage in the mobilisation of his 

research with a view to potentially converting it into a spin-off. In fact, institutional 

risk had the highest positive moderating impact of any factor on research 

mobilisation. While that is supported in the literature, this study is able to highlight 

and add to the body of knowledge that once the academic begins the 

commercialising of the innovation, they do not require the support of the university. 

The academic looks to the university as a prudent backstop and assists at 

tempering them from being overly ambitious. Simply explained, the academic 

entrepreneur does not want the university to push them into the spin-off and join 

them in the new company, they simply need them to offer early stage guidance and 

objective review of the innovation. 

Finally, the research tested reputational risk. Reputational risk had a modest 

positive statistically significant relationship with spin-off success (β = 0.22 p<0.01). 

This outcome adds to the body of knowledge by finding that being vital in the 

development of an innovate technological product/service is perceived by the 

academic entrepreneur to increase the status and reputation of both the academic 

and the academic's university. In addition, this finding further adds to the existing 

literature by confirming that when the self-esteem of the academic is supported, 

they will be more likely to engage as a knowledge partner and become more 
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involved in successfully spinning-off new innovation. In the converse, the absence 

or destruction of reputation from a breakdown in relations between the stake holders 

may have long term negative effects on the creation of later spin-off businesses. 

Academic entrepreneurs are more likely to fear future business failures, which may 

have occurred due to the complex nature of stakeholder relations within academic 

circles. Further, it is possible that when the environment does not allow for sufficient 

risk sharing, the risk of failure may result in missed opportunities.   

In conclusion, the results indicate that in the South African context, it is not possible 

to generalise across one measure of unconventionality and agrees with Nobanee, 

Alhajjar, Abushairah, & Al Harbi. (2021) that more research is needed in the field of 

reputational risk. This adds to the body of knowledge that it is necessary to engage 

with each sub-set of risk separately to understand their individual influence. The 

data shows that financial risk has the highest impact on spin-off success, with 

reputation risk having a modest effect. It is important to note that institutional risk is 

significant in the moderation of research mobilisation, while not a factor in the spin-

off successes. Given the p<0.1 for business risk, it is unclear if the negative impact 

shown in the data impacts the success of a spin-off. Finally, hypothesis 3 is rejected, 

as not all risk metrics result in improved predictability of spin-off creation. 

6.4.4 University Support and Bureaucracy 

This section considered whether either bureaucratic policies or university support 

have a positive impact on spin-off success, such that, as there is more involvement, 

the greater the chance of success.  

First, the study considered the involvement of bureaucracy on spin-off creation, 

which affirms that there is a mildly positive outcome in support of H4.1. The study 

established that there is an interaction between bureaucracy and spin-off success 

(β = 0.22, p<0.01). Bureaucratic involvement involves the regulating of 

commercialisable academic output. The data supports the view that suggests that 

university policies towards intellectual policy as well as the engagement of NIPMO 
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through regulatory intervention, do encourage the engagement of the academic 

entrepreneur towards successful academic entrepreneurship. This is in line with 

several studies that highlight the importance of university policy engagement, for 

example, Todorovic et al. (2011) and Shore & Mclauchlan (2012) that state that 

academic entrepreneurs are more likely to develop a spin-off with the existence of 

an environment in which governance mechanisms support spin-off activity. It further 

provides an answer to whether the development of a spin-off requires support 

structures at the university designed to assist the academic entrepreneur to access 

resources. It shows that a positive impact will be made when those support 

structures are clear, consistent and readily available.  

In the same way, the data supports the assertion that regulatory policies and 

practices that facilitate knowledge transfer will improve the process of use of 

entrepreneurial knowledge to facilitate spin-off success.  

One of the challenges highlighted in the literature review is for the university to keep 

a balance between the social objective of ensuring efficient use of knowledge and 

motivating economic rents without creating monopolistic pricing and socially 

wasteful expenditures while encouraging academic innovators not to invent ‘around’ 

the patent instead of transferring it to the university (Foray, 2002). This research 

adds to the growing body of knowledge around the engagement of the university 

and regulators with the academic entrepreneur and argues that the existence of 

bureaucracy will improve academic spin-off creations in South Africa. Further, it is 

argued that the existence of bureaucracy may work to assist academics that have 

both theoretical and practical focuses. In addition, given the complex systems 

shown in the triple helix needed to successfully spin-off a new venture, the 

bureaucratic system will facilitate the transformation change needed by the 

theoretical academic to become more business focused. It will introduce the 

academic entrepreneur to a supportive, collegial and engaging work environment 

amid the complexity of the academic world. In summary, it would appear that the 

academic finds benefit in having the back-stop of the system to guide 
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entrepreneurial outcomes and shield themselves from potential unintended 

negative outcomes. 

Further, the study considered that supportive university engagement, which 

focused on the commercialisation of innovation by the academic entrepreneur, 

would have a positive outcome on the spin-off success. Hypothesis 4.2 found a 

non-significant and very mildly negative relationship (β = -0.03) between supportive 

university engagement and spin-off success. As the data showed non-significant 

coefficients and unpredicted direction, it is rejected. The finding provides insights 

into the nature of the relationship between the academic entrepreneur and the 

different contexts of South African universities. While some South African 

universities may concentrate on theoretical research, their involvement and 

expertise in the development of spin-offs is limited and the academic entrepreneur 

gains limited benefit relying on their engagement. In contrast, other South African 

universities may have expanded their role to include incubation and support, which 

would benefit new academic entrepreneurs, but may have limited benefit to 

experienced academic entrepreneurs. Regardless of the context of university, the 

data are unable to conclude that the shift in the epistemological values of 

universities argued in the literature has been of any benefit to South African 

academic spin-off firm successes. 

6.4.5 Aspirations of South African Academic Entrepreneurs 

The fifth question focused on understanding if the aspirations of the academic to 

succeed at top-rated universities would positively affect the success of an academic 

led spin-off. Aspirations were measured through the perception that academics 

have regarding the universities rank. 

The result for hypothesis H5 showed there was no significant relationship between 

the variables (β = -0.02, p<0.05). In contradiction to the findings of Pusser & 

Marginson (2013), universities with a higher rank or intellectual imperatives do not 

hold power over universities that have not been as successful in intellectual theory 
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creation, nor do they hold stronger influence when building relationships with other 

parties in the helix. Further, this finding confirms that academic entrepreneurs do 

not consider existing spin-off firm's ability to attract capital (Lockett and Wright, 

2005), longevity (Shane, 2004) or number of patents (Zucker et al., 2002) to 

influence their decision to work at a specific university; but rather, it is expected that 

other factors such the universities focus on a specific research agenda that may 

attract an academic. Aspiring to be academic entrepreneur appears to hold little 

importance when selecting a university for a South African academic entrepreneur. 

Linked to this explanation, the study also adds to the extant research on the 

relationship between aspirations and academic led spin-offs by observing that there 

is evidence of a minor negative effect on research motivation (β = -0.14, p<0.05). 

These results support the view that when researchers perceive the university that 

they research at to be highly academically rated, the academic is marginally more 

likely to focus on theoretical research without taking any additional steps towards 

the mobilisation of the research. Top-rated academic institutions retain their status 

through academic publications from their academic staff, thus highlighting that the 

focus of the academic is driven by theoretical research rather than business 

acumen. By extension, this research confirms Wu’s (2010) suggestion that when 

universities are the product of historical legacies, the primary focus of the academic 

is to publish at a top-ranked university and only then to consider its 

commercialisable potential. 

Despite the rhetoric by university management that they support academic 

entrepreneurs, the question of whether academic aspirations of business success 

can work alongside or even supersede this focus, appears unlikely. As theoretical 

research requirements and the demands on the academic to deliver on their 

theoretical imperatives increase, their secondary goals will only gain traction once 

the academic community supports and incentives academic entrepreneurs to have 

a commercial focus to their research. 
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6.4.6 Moderation effects on successful spin-off development 

While hypothesising for some potential moderators, additional potential un-

hypothesised moderators were explored for.  A total of 10 possible interaction 

effects were identified.  However, when these effects were added into the model 

factors, none returned significant interactions.  Of the hypothesised and 

unhypothesised variables, there were two modest relationships worth mentioning.  

The first was a modest relationship between for experience on the relationship 

between research mobilisation and success.  Academic entrepreneurs that are 

more experienced were more likely to experience success.  In chapter 2, it was 

described through research from Hugh (2015) that entrepreneurship is a lived 

experience. This report agrees with those findings and suggests that through each 

spin-off attempt, the ability of the academic entrepreneur to take decisions that 

would support positive spin-off outcomes. The second was a modest relationship 

between the effects of education on the acceptance of financial risk as well as 

institutional risk and spin-of success.  The effect of financial and institutional risk 

tolerance was higher for lower educated individuals while success is higher for more 

educated individuals. These findings suggest that there is some support within 

academic entrepreneurship for the relationship between education and risk as 

described in the extant literature.    In research done by Bae, et.al. (2014) they 

argued in favour of a link between education and the ability of an entrepreneur to 

accept the risk needed to begin a new venture.  This study finds that there is 

moderate support for Bae, et.al. (2014)'s findings for spin-off success from more 

educated individuals. This could be explained as while the acceptance of risk may 

be a personal choice, improved education improves the understanding of risk and 

thereby allowing for improved outcomes of the acceptance of risk to be established. 
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CHAPTER 7: CONCLUSIONS & RECOMMENDATIONS 

This chapter will provide a discussion of the conclusions of the study based on the 

research questions that evolved from the research problem. It will achieve this by 

summarising the key research findings by highlighting the theoretical and 

methodological contributions of the study as well as the implications for policy and 

management. The findings will then be adapted to include limitations of the study 

and suggestions for future research.  

7.1 Conclusions of the Study 

This study primarily provides empirical evidence that supports extant global 

research that argues in favour of networks supporting academic spin-off activity. It 

provides evidence to support the importance of understating the local context of the 

social network by highlighting which networks need to engage to enable success in 

South Africa. In particular, this research contributes to the growing body of 

knowledge on academic entrepreneurship. 

The overall purpose of the study was to understand how and to what extent social 

networks in South Africa influence the success of spin-off activity. In this regard, the 

study aimed to fill the gap in research on academic entrepreneurial spin-offs, which 

has traditionally focused on the triple helix and entrepreneurial university, by 

focusing on social networks. The assumption was that research mobilisation, 

collaboration, unconventionality, university support and bureaucracy and the 

aspiration of the academic would provide a better understanding of spin-off success 

and provide key inputs that would assist in the design of future spin-off policies and 

practical strategies.  

Hence, it is the first time that a model has been able to integrate the importance of 

the social network into the understanding of the success of a spin-off in a developing 

country context with particular focus on South Africa. In that regard, the study has 
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made a contribution towards entrepreneurship theory. The study has also answered 

practical questions about the importance of the social network in understanding the 

success of South African spin-off firms. 

Consequently, this study has shown that social networks in South Africa are 

comprised of research mobilisation, which is understood as a multidimensional 

theoretical construct comprised of the academic connection to the global 

community, development of new ideas, environment and funding; collaboration, 

which is understood by studying both external and personal collaboration; 

unconventionality, which is understood by studying four key risk metrics, namely 

financial, business, reputational and institutional; university support & bureaucracy; 

and aspirations of the academic. 

In finalisation of the main research question, the results show that research 

mobilisation, bureaucracy, external collaboration and reputational risk have a 

positive and statistically significant influence on spin-off success. In addition, 

financial risk-taking activities showed the largest statistically significant positive 

influence, whereas the effect of personal collaboration was negative. Therefore, it 

can be concluded that the ability of the academic entrepreneur to access a funding 

support network would have the greatest influence of future success, whereas to 

some extent when the academic does not have a trusted personal network to 

approach for assistance, this will have the greatest negative influence in the 

success of a spin-off. 

Secondly, this research concludes that while research mobilisation has a positive 

impact on spin-off success, it also has important moderating variables that 

influenced it: university support and financial risk taking have a positive impact on 

research mobilisation, suggesting that the university and funding relationships play 

a role in the early stages of the innovation idea formation. Institutional risk is the 

largest moderating variable on research mobilisation, suggesting that the role of the 

university is to provide the academic entrepreneur with a backstop for the 

innovation. It is also noted that aspirations and external collaboration negatively 
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affect research mobilisation, adding to the model the importance of understanding 

the motivation of the academic towards theoretical or practical engagement with 

research.  

Thirdly, the findings indicate that institutional risk positively impacts research 

mobilisation while negatively impacting spin-off success. This is an important 

finding as it is able to highlight the role that the university should play in the support 

of the academic entrepreneur. Extant research has pulled the universities in 

different directions in how to best ensure the development of the innovation. It is 

shown now that South African universities are best suited to offering objective 

advice and not involving themselves in the workings of the spin-off firm. 

Fourthly, external collaboration has a negative impact on research mobilisation but 

a positive impact on spin-off success. This result adds to the body of knowledge by 

highlighting the importance that once the innovation has been identified by the 

academic as having commercialisation potential, a network that includes both 

government and industry would offer support that ultimately results in spin-off 

success. It also highlights that it is not necessary for these entities to be involved in 

the identification of the commercialisation process early on in the mobilisation 

process. 

Fifthly, the aspirations of the academic have no impact on the spin-off success but 

do detract from the mobilisation of research. This is important as the academic who 

aspires to strong theoretical research does not have a focus on the 

commercialisable aspect of their innovation.  

Overall, it concluded that  

o bureaucracy, research mobilisation, reputational and financial 

risk supported the success of a spin-off.  

o While external collaboration enhanced spin-off success, it 

detracted from research mobilisation.  
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o Institutional risk was important in enabling research 

mobilisation, it reduced the degree of success of the spin-off.  

o Aspirations of the academic did not impact the overall success 

of the spin-off but did have a negative influence on the ability 

of the academic to mobilise their research.  

7.2 Contributions and Implications 

7.2.1 Theoretical Contributions and Implications 

Drawing from the study findings, the results discussed below advance triple helix 

innovation theory, by moving away from the hegemony of these three participants 

being able to generate successful outcomes through their basic interactions 

towards linking social network theory, by expanding on the importance of the social 

context of the academic entrepreneur.  This was done by highlighting that 

unconventionality and in particular financial risk had the most significant and 

positive impact on the success of a spin-off. This result advances theory by 

suggesting that the ability to manage financial uncertainty above all other forms of 

uncertainty will result in successful spin-off success. In addition, the importance of 

coping with financial risk has been confirmed. In particular, the result demonstrates 

that individual academic entrepreneurs can achieve success by engaging with 

financial uncertainty. This research argues that the overall benefits are tangible and 

positively influence success. 

In addition, the study has confirmed that while financial risk is essential in the 

development and success of a spin-off, other forms of risk cannot linearly be 

combined into a single risk-taking 'unconventionality' factor, but those individual 

factors each have their own merit. The theory is enhanced by this report’s 

determination that: business risk is driven by the academic's ability to keep up in a 

dynamic market; institutional risk by the continued engagement of the university 

with the academic; and reputational risk by the effect that a failure could have on 
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the academic's reputation. Therefore, the results indicate that the academic should 

engage with a dynamic risk environment rather than focusing on a single risk factor, 

as described on the ENTRE-U model. 

The results show that there are a number of factors that influence spin-off success 

directly and through research mobilisation. Hence, this study provides an 

understanding of how academics with limited network reach can focus on specific 

networks, which provide enhanced benefits, while being aware of those factors that 

detract from spin-off development. To be successful, the mere availability of these 

factors does not necessarily enhance success. Too much focus on factors alone 

and not enough understanding of how these factors engage to create success could 

be detrimental to spin-off success. Based on the existing literature and the empirical 

findings of this research, strategies that look to singularly focus on each factor in 

isolation would not necessarily yield the desired outcome. Therefore, the findings 

suggest the need for academics and institutions to engage with the model as a 

whole through an understanding of each factor's push-pull relationship with the 

success of a spin-off. Further, this result provides a unique point of view to the 

relationship and highlights the need for future research to explore potentially 

unintended negative outcomes and points to the question of what the optimal level 

of engagement within the triple helix for South African academic entrepreneurs is. 

Further, the results theoretically distinguish between what matters in the early stage 

of research mobilisation and the latter stages of spin-off success. It is now clear that 

rather than relying in the broad-brush strokes of the ENTRE-U model to engage 

with the development of the social networks for the success of a spin-off in South 

Africa, that the primary factors that affect success are the ability of the academic to 

cope with financial and reputational risk, to mobilise their research, engage with 

bureaucracy and collaborate with external experts. 

In addition, the findings of this study disregard the idea that all factors directly and 

positively affect spin-off success. As already indicated, the results show that 

significant positive effects are found in financial and reputational risk, research 
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mobilisation, external collaboration and bureaucracy; however, personal 

collaboration and business risk have a negative relationship with spin-off success. 

Although not significant, aspirations have a small negative effect on research 

mobilisation. 

It is also noted that research into the success of South African spin-off firms is still 

limited, thus the findings provide important insights into the drivers of success. The 

results indicate that while the extant literature suggests that the engagement of the 

triple helix will result in a successful spin-off, the social network of the academic 

entrepreneur significantly contributes to the success of the spin-off. This means that 

the social network is relevant in success. Social capital provides necessary 

resources such as knowledge and confidence that allows for the academic to 

legitimise his innovation into a commercialisable outcome (Fukuyama, 2001). 

The study also provides a contribution to the body of knowledge on the mediating 

effect of multiple factors on the mobilisation of research. First, the support of the 

university is found in the extant research to have a positive effect on spin-off 

success; however, this report disproves it and highlights that university support 

positively impacts the mobilisation of research. Secondly, external collaboration 

negatively impacts research mobilisation, suggesting that premature engagement 

of triple helix will detract from the ability of the academic entrepreneur to engage 

with the commercialisable aspect of their research. Thirdly, it confirms the literature 

that suggests that when the aspirations of the academic are pushed toward 

theoretical research, the academic is a poor steward of mobilising their research. 

Fourthly, support of the institution is very important in the mobilisation of research, 

but once the academic has identified and supports the commercialisable aspect of 

the research, they no longer require direct engagement from the institution. Finally, 

in support of the extant literature, the capability of the academic to manage the 

financial uncertainty of a business will affect their ability to mobilise their research.  

The study has theoretical implications for spin-off development in a developing 

country context. In particular, the results contribute to the on-going debate on 
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government involvement and influence in the spin-off process by providing 

evidence that spin-off success in the South African context requires both 

government and institutional support. It is interesting to note that the long-held view 

that government engagement is detrimental to success appears invalid. Thus, the 

study points to an urgent need for future research in the role that government should 

play in support of spin-off activity.  

Finally, the study provides a conceptual framework that shows how spin-off success 

is linked to the social network of the academic entrepreneur. This conceptual 

framework adds to the body of knowledge by presenting an understanding of how 

social networks enhance spin-off success. The framework provides knowledge of 

the effect that mediators (age, education, experience, gender) have on spin-off 

success. Overall, the predictors explain 32% of the variance of spin-off success. 

Overall, the study makes a theoretical contribution to the existing literature in 

support of the importance of the social network in spin-off success and closes the 

gap on the existing literature that highlights the importance of the triple helix but 

does not provide a model of how the three parties create a spin-off, given a world 

of constrained resources. 

7.2.2 Methodological Implications 

The measurement of the individual components identified within the ENTRE-U 

model lacked adequate development. In order for the generalisability of the findings 

to emerge, this research sought to expand and understand the required 

components needed to measure an academics social network. This study's  

methodological implications relate to the measurement of research mobilisation, 

collaboration, unconventionality and university support. The study enhanced rigour 

by using by testing variables and testing their foundational position. This allowed 

for formative insights that facilitated the expansion of the model and improved its 

potential for comparative studies to be conducted. The study has determined that 

first, unconventionality is a multidimensional construct composed of reputation, 
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business, financial and institutional risk. Secondly, collaboration is a 

multidimensional construct that is composed of external collaboration and personal 

collaboration and thirdly, identified that university support and bureaucracy are 

separate constructs that have different impacts on spin-off success. Therefore, this 

study has highlighted how unconventionality, collaboration and university support 

are understood among academic spin-off firms in South Africa. In fact, this study is 

one of the first studies to have separated these into their component parts and 

tested these components empirically. 

In addition, this research has been able to confirm the key components of spin-off 

success and research mobilisation. While the reliability and validity of these factors 

has been confirmed for South African spin-offs, more work needs to be done in 

other developing countries to confirm whether the results can be generalised and 

replicated elsewhere.  

Finally, the methodology used in this research suggests that generalisation of 

findings in South Africa is possible, since a large sample was used in the study.  

7.2.3 Managerial Implications 

This research has important findings and implications for academic entrepreneurs, 

investors, government and universities. First and foremost, this study shows that 

despite the widely accepted claims that the existence of the triple helixes and 

regulations to support the existence of a relationship, these are not sufficient to 

create a successful spin-off.  

For academic entrepreneurs and potential academic entrepreneurs, this study has 

provided information on the networks sought and needed for success at both the 

evaluation and business spin-off level. It provides clarity for academic 

entrepreneurs as to which networks will provide the most efficient support, 

especially when engaging in a competitive, dynamic and for-profit environment. It 

shows that, at the mobilisation level, the academic considers the network closest to 
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him at the university, while once they have spun-off the firm, the network dynamic 

changes. 

For investors, this study has provided an understanding of the importance of 

engaging with the financial uncertainty experienced by the academic innovator and 

providing the elements needed to support the academic entrepreneur. It shows that 

the academic may be encouraged and supported in the acceptance of financial risk 

and the ability to alleviate some of those concerns will support the process of spin-

off success. 

For government, this study has shown the importance of their position within the 

network. It has highlighted a need for government to work closely with industry and 

the academic to offer support other than by setting down a regulatory environment 

in which to operate. It has highlighted the need for government to offer suggestions 

and insights to academic entrepreneur about the needs and insights they possess 

over the environment they observe.  

For universities, this study has provided an important road map of the role expected 

of them in the development of the spin-off. The role is far more complex than the 

existing literature has noted. Initially, the role of the university is important as the 

academic entrepreneur looks to the university for support at multiple levels. 

However, once the academic has been able to access those university networks to 

mobilise the innovation, their role is diminished and is expected to provide sage 

advice and critical oversight rather than direct involvement.  

7.2.4 Policy Implications 

The findings of this research suggest that policy involvement has gone far enough 

and that existing policies may need to be reviewed to engage better with the one-

size-fits-all approach. Amendments to existing policies need to focus on the 

development of the academic support network and not the interconnectedness of 

the helix. 
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7.3 Recommendations 

The findings of this study have been adapted to offer up relevant and practical 

recommendations to academics, universities and policy makers. 

7.3.1 Recommendations for Academic Entrepreneurs 

There are two principal recommendations for academic entrepreneurs.  

First, as academic entrepreneurship is still trying to find its place within the 

university ecosystem, it is suggested that successful academic entrepreneurs 

operate as faculty-champions-of-academic-entrepreneurship. These 'champions' 

could offer support and guidance to new entrants into the field, especially when 

fighting internal battles for support and funding. This would develop awareness 

within the academic research community of the opportunities available to them and 

provide the initial links to the networks needed to realise those opportunities. 

Secondly, it is suggested that these existing academic entrepreneurs work with the 

university to develop appropriate evaluation methods to evaluate the benefit that 

successful spin-offs create to society and the institution. This evaluation would need 

to focus on metrics that provide accreditation to the academic for the benefits 

created in the local environment. 

7.3.2 Recommendations for Universities 

A paradigm shift is needed in the role of technology transfer offices at South African 

universities. As most academics do not start their careers expecting their research 

to develop into commercial opportunities, the first role of the office is to review 

research and identify potential spin-off companies. Once identified, the role of the 

technology transfer office is to offer the academic, the networks required for 

development of their entrepreneurial skills, which in turn will support the 
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development of the academic's self-efficacy and self-confidence as an 

entrepreneur. This would equate to a 'how-to' role for the technology transfer office. 

At this stage, it will be clear if the academic wishes to proceed with the development 

of a spin-off. If the academic chooses to pursue the spin-off, the role of the 

technology office should change to one of being a backstop that offers sage advice 

and acts as a mentor going forward. The institution will need to remove itself from 

decision making and involvement in the spin-off. 

These recommendations suggest that the university should consider a change in 

institutional culture, practice and policies that support spin-off development as an 

important part of the academic societal contributions. This will, over time, result in 

a paradigm shift of how technology transfer offices operate to a focal network for 

collaboration. 

7.3.3 Recommendations for Policy Makers 

While the expectation of NIPMO is to create a foundation to stimulate engagement 

among academics, this research highlights that the regulation is not the missing 

piece of the puzzle. By simply regulating outcomes and not working with industry 

and leadership within the universities, the desired results may not be attained to 

their fullest potential. This research shows that academic entrepreneurship thrives 

within an ecosystem in which multiple stakeholders, including government, are 

engaged in spin-off development. This role should include supporting tax incentives 

to improve the availability of funding and reduce the risk of loss to academics – it is 

recommended that incentives, like the recently discontinued S12J, should be 

considered. In addition, tax incentives could be directed at donations that are 

directly focused on encouraging academic spin-off creation, which would be 

beneficial in reducing the financial risk implied in a spin-off. Further, the government 

could underwrite funding initiatives that guarantee sustainability in the event of an 

early exit by an industrial partner and ensure co-funding is available until the spin-

off reaches sustainability. 
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There needs to be greater efforts by government to communicate with the academic 

community, not to regulate and legislate further, but to engage on needs, supports 

and a shared vision. 

7.4 Limitations 

While this study has been able to enhance theory and make practical contributions, 

there are a number of factors that limit this research's generalisability. First, this 

study was conducted using academic respondents from publicly funded universities 

in a single country context, namely South Africa. Thus, any comparisons made must 

take into account the differences in the social and cultural contexts of that country. 

Further, the finding of this thesis will need to be tested in the contexts of other 

developing country’s universities. Responses from these academics may bring new 

insights and allow for the possibility for comparisons. 

Secondly, this study used an online data collection process, where the researcher 

was completely absent when the forms were completed. The study did not 

supplement this data with individual interviews. Thus, it is difficult to draw 

conclusions that offer insight into the 'why' the respondents chose the options they 

did. 

Thirdly, this study sought to understand the spin-off success through the 

engagement of social networks at an individual level; therefore, it is suggested that 

research focused on the organisational level be considered. 

7.5 Suggestions for Future Research 

The existing study has highlighted the importance of extending our understanding 

of spin-off development from a simple triple helix driven model to a more dynamic 

model that considers important social network inputs. However, the study did not 

consider the processes needed to develop these relationships or why specific 
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networks are more important and influential than others. It is suggested that future 

qualitative research be carried out to provide deeper insight. The specific focus 

should be on how to utilise specific networks to contribute positively to the success 

of spin-offs. 

Secondly, future research should focus on testing the role of other mediating 

variables in the relationship. Insufficient understanding exists on how 

entrepreneurial attitudes; perceptions of academics or their indirect influences such 

as industrial cooperation or consulting to industry could affect our understanding of 

spin-off development. While this research did not consider the impact of secondary 

mediation relationships such as the influence of the CSIR, there appears to be 

anecdotal evidence to suggest that  inclusion in the model may positively contribute 

to the improvement in the predictability of the overall model. 

Thirdly, this research took a broad view when determining the aspirations of the 

academic. It considered drivers that could be directed by contributions to society, 

the focus of the academic and outcomes of commercialisation. However, there is 

scope to split these into separate variables and study their individual impacts. This 

is an important investigation as it would further enhance the predictability of the 

model. This would assist in understanding how other variables such as the 

characteristics of the spin-offs firm's managerial teams may also have a place in 

the model. 

Fourthly, the research did not consider the impact of future research opportunities 

through the academic's engagement with his social network. How reciprocal 

benefits are understood and transferred would improve our understanding as to why 

some academics are more successful than others in their development of multiple 

spin-off companies.  As a result, further studies are needed to understand if there 

is an academic research benefit to academic entrepreneurial network engagement 

in South Africa. 
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Finally, a few South African spin-offs have just started to show their long-term 

outcomes and more studies are needed to prove the impact that the social network 

has in the longer-term success. Longitudinal studies have shown significant 

benefits in understanding how individuals are able to evolve over time and greatly 

assist in determining cause-and-effect relationships.  As spin-off evolve more 

temporal measuring points will aid in the future development of our understanding.  
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APPENDIX 

9.1 Appendix 1: Informed Consent and Questionnaire 

9.1.1 Participant Information Sheet 

Wits Business School 

Effect of Social Networks on South African Academic Entrepreneurship 

Research Conducted by: 

Derek Seely (9400624F) 

Mobile number: 0824916540 

Dear Respondent 

You are invited to participate in an academic research study conducted by Derek 

Seely, a doctoral student from the Wits Business School at the University of the 

Witwatersrand. It is important that you understand why the research is being done 

and what it will involve. Please read the following information carefully. Please ask 

the researcher if there is anything that is not clear or if you need more information. 

The purpose of this study is to investigate the effect that social networks have on 

South African Academic Entrepreneurship.  

This is a quantitative study and will require the completion of a survey.  

Please note the following: 
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1. All components of the study will be treated as strictly confidential. Any 

results will be of such a nature that it will not be possible to identify yourself, 

your organisation or any individuals in the organisation. 

i. Your name will not appear in any report and the answers you 

give will be treated in the strictest confidence. 

ii. Your answers will not be discussed with anyone else 

connected and the answers of other parties will not be 

discussed with you. 

iii. It is expected that it will take approximately 30 minutes to 

complete the questionnaire  

iv. The questionnaire will be completed online using the link 

provided. 

2. You and/or your organisation may choose not to participate and you may 

also stop the participation of your organisation at any time without any 

negative consequences. 

3. The results of the study will be used for academic purposes and may be 

published in an academic journal or other lay articles. I will provide you a 

summary of the findings on request. 

4. Please contact my supervisor Prof. Urban if you have any questions or 

comments regarding the study: 

Prof. Boris Urban 

Tel: (011)717-3762 

Email: boris.urban@wits.ac.za 

5. The aim is to have collected this information by 3 December 2019 

Please note that once you have completed the questionnaire online a button will 

appear that will advise you that by submitting the information that you have: 

• You have read and understand the information provided above 

• You give your consent for you and your organisation to participate in the 

study on a voluntary basis. 
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9.2 Appendix 2: Questionnaire  

Guide for data collection from the academic entrepreneur 

 

1. Personal attributes of the individual – Moderating factors  

 Gender Male 

  Female 

 Age  

  18-24 

  25-32 

  33-40 

  40-50 

  Above 50 

 Prior entrepreneurial 

experience 

 

  0-2 Years 

  2-5 Years 

  5-10 Years 

  Above 10 years 

 Education  

  Undergraduate 

Degree 

  Honours Degree 

  Masters Degree 

  PhD 

 University 

Employment 

Please state which 

university you are 

currently employed. 

 

2.   

Hypothesis 1 - 

Entrepreneurial 

Orientation – Research 

Mobilization  

Strongly agree = 1 

Agree =2 

Neutral = 3 

Disagree = 4 

Strongly Disagree = 5 
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Application of knowledge I place a strong emphasis on publishing new academic research 

in Journals 

Finance I am expected to justify the financial cost of the firm development 

as each stage of the development process 

Environment In general, due to the complex nature of my environment, I 

prefer to explore new business opportunities using a cautious 

incremental approach 

Environment It was difficult to convince people in the university that the 

innovation deserved their support 

Environment  It was difficult to get people in other departments at the 

university to commit resources to the development of the spin-off 

firm 

 

Environment 

It was difficult to get a budget to undertake the development of 

the spin-off firm 

Environment I look to the university or business for support when starting a 

new spin-off 

Development of New Ideas I often miss the opportunity in the idea. 

Development of New Ideas It takes me time to identify the opportunity 

Environment My context affects the success of the development of the spin-

off firm 

Development of New Ideas When I get a new idea, it takes a while for it to develop. 

Development of New Ideas I typically create new ideas by combining existing strategies 

Connection to the global 

community 

Compared to other similar departments in our province, our 

department has a strong reputation for its contribution to industry 

or society 
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Connection to the 

academic community 

Compared to other similar departments in our province, our 

faculty members are known as very efficient and productive 

researchers 

Convergence of economic 

and university interests 

We try and generate off campus benefits from research projects 

 I do not know details of the participants in my spin-off (for 

example their real name, email address, telephone number) 

Funding 

 

Financial support from government was vital in the creation of 

my Spin-off 

Funding Financial support from industry was vital in the creation of my 

Spin-off 

Funding There is very little university funding for my research 

Funding My university financially supports all research areas equally 

Product development Compared to other similar departments in this province, we are 

good at identifying new opportunities 

Hypothesis 2 

Entrepreneurial 

Orientation: 

Collaboration 

 

Organisational In general, my university supports a strong emphasis on the 

marketing of academic innovation to outside entrepreneurs 

Personal I am unable to make key decisions on the spin-off without the 

involvement of senior university officials 

 My firm has produced very few new lines of products and 

services in the past five years or since its establishment 

 

Personal 

I did not trust the ability, commitment and support of the people 

tasked with assisting me in creating the spin-off firm 

Personal I prefer a team that believes in my ideas, even against others 

opposition 
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Governmental Creative ideas hardly ever come to me alone. I rely on 

government to identify potential opportunities. 

Organisational Creative ideas hardly ever come to me alone. I rely on industry 

to identify potential opportunities 

Organisational The university encourages students to seek practical 

applications for their research 

Government I engage in research with significant implications for industry or 

society 

(Abou-Warda, 2015) 

Organisational 

Many of our faculty members conduct research in partnership 

with non-academic professionals in industry 

Government Our faculty members are expected to make substantial 

contributions to society 

Organisational Cooperating with organisations outside the university 

significantly improves our research activities 

 Faculty members that collaborate with non-academic 

professionals are supported at the university 

Government I am not willing to put myself out to help industry or government 

solve a problem 

Personal My colleagues and I never socialise outside of the work 

environment 

Personal My partner/s in the spin-off and I met due to the formulation of 

innovation and our mutual interest in the spin-off 

Personal My partner/s and I only discuss matters related to the spin-off 

Personal I do not confide personal problems with my partner/s 

Hypothesis 3 

Entrepreneurial 

Orientation: 

Unconventionality  

 



 

245 

 

Business Risk I proactively initiate actions that force my competitors to respond 

Business Risk My firm’s advancements to the product/s and service/s have 

mainly been of a dramatic nature 

Business Risk My firm is very seldom the initial business in the industry to 

introduce new products/services, techniques and operating 

technologies 

Business Risk My firm has produced many new lines of products and services 

in the past five years or since its establishment 

Institutional risk My leadership directs my firm to avoid conflicting with the 

universities mission 

Financial Risk In general, I prefer low risk business with known rates of return 

Reputational risk When confronted with decision-making situations involving 

uncertainty, I adopt a cautious approach in order to reduces the 

possibility of a negative image being projected on my institution 

Institutional risk The focus of the university conflicts with my innovative ideas 

Institutional risk I do not challenge the status quo. 

Institutional risk Faculty members in our department emphasize applied research 

Institutional risk  

Financial risk Some activities involve a “financial risk”. Starting a business 

means there is a chance of losing money. In general, my 

propensity for accepting “financial risk” is low 

Financial risk I don’t like to place personal funds at risk, I would rather stay on 

the safe side. 

Reputational risk When facing a decision that carries some risk, we tend to adopt 

a “wait and see” approach to avoid risking our universities 

reputation 

Reputational risk When we come upon an unconventional new idea, we usually let 

someone else try it and see what happens  
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Reputational risk I do not know the personal details of the participants involved in 

the commercialisation of my innovation ( e.g. name, email 

address, telephone number) 

Reputational Risk I am not able to make a difference in my community as there is a 

risk that my best efforts may have an unintended consequence 

that could damage the reputation of my institution.  

Hypothesis 4: 

Entrepreneurial 

Orientation: University 

Policies 

 

I.P. Licensing It is not possible for me to bypass standard university operating 

procedures in the development of the spin-off 

I.P. Licensing It is not possible for me to bypass any budgetary procedures 

when sourcing funds in the development of the spin-off 

I..P Licensing It is not possible for me to bypass any personnel procedures 

when seeking involvement of people committed to the 

development of the spin-off 

University I.P Policy It is possible for me to create support for a spin-off company 

before receiving formal approval from the university 

University I.P Policy It was difficult to empower people working on the development of 

the spin-off to get authority to proceed 

incubation 

 

There are a large number of ideas that I have researched that I 

believe have commercialisation potential, but I have not 

commercialised them  

University support for 

applied research 

When evaluating the progress of our department, we tend to put 

more emphasis on external standards rather than internal 

standards 

University support for 

applied research 

If the university would not support my applied research interests, 

I would be keen to change to another university  

University support for 

applied research 

I do not feel part of the university structure 

University support for 

applied research 

I would not recommend that a close friend join the university 

staff 

Policy maker Intervention by the government facilitated the exchange of 

knowledge among the role players 

University support for 

applied research 

My university supports academic research only for publication 

purposes. 

incubation My university does not offer a support network that could assist 

me in commercialising my research 
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Incubation My university has no policies and processes in place to support 

the commercialisation of innovation 

Incubation My university prefers sole ownership of the academic innovation 

and will unilaterally facilitate the commercialisation process 

Involvement of policy 

makers 

National Innovation Property Management Office (NIPMO) is 

ineffective in the transfer of innovation into the hands of 

individuals who have business tools to support their commercial 

development 

Involvement of policy 

makers 

The performance review of our faculty members includes 

independent off campus activities in addition to research, 

teaching and service to the university 

  

 

 

3. Hypothesis 4 – the social context of the university 

 A B C D E F 

Position in the 

national HE 

system 

Strong 

reputation 

nationally and 

globally 

Strong 

national 

reputation 

and aspiring 

global 

reputation 

Aspiring 

National 

reputation 

Niche 

reputation 

in certain 

fields  

Weak 

national 

reputation.  

 

Intellectual 

imperatives 

Enhance 

reputational 

status 

Aim for a 

global 

reputation 

Establish 

a national 

scientific 

reputation 

Establish a 

scientific 

reputation 

Address 

local 

problems 

and 

develop 

research 

capabilities 

 

Financial 

imperatives 

Add value to 

core activities  

Supplement 

core 

activities 

Basic 

operations 

Constraints 

on basic 

operations 

  

Enrolment in 

2019 

      

Publication per 

academic 

      

The type of 

academic 

entrepreneurial 

relationships 

found at my 

university 

Engaged 

research 

Engaged 

teaching and 

outreach 

Alternative 

teaching 

Technology 

transfer 

  

Importance of 

academic 

outputs at my 

university  

Traditional 

(academic 

publications, 

dissertations, 

collaborations, 

Economic 

and Social 

(new 

products and 

processes, 
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policy 

documents) 

community 

infrastructure 

and facilities, 

spinoff 

companies) 

 

9.3 Appendix 3: Survey items 

The following survey items were utilised in this research. 

Construct Question Scale 

Aspirations 

How do you believe your university 

should rank in the national higher 

education system, when compared to 

other public universities? 

Five point Likert-type scale: 

Weak national reputation to 

Strong reputation nationally 

and globally  

I believe that my university has 

intellectual imperatives that guide 

academics to.... (please select option that 

best fits) 

Five point Likert-type scale: 

Enhance the existing 

reputational status to Aim for 

a global reputation that places 

the university in line with top 

global academic institutions 

How would you rank the importance of 

academic research output at my 

university  

5-point Likert-type scale: Not 

at all important to Extremely 

Important 
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Construct Question Scale 

How would you rank the importance of 

developing innovative and 

commercializable ideas that can be used 

by business and society 

5-point Likert-type scale: Not 

at all important to Extremely 

Important 

Bureaucracy 

It is not possible for me to bypass 

standard university operating procedures 

in the development of the spin-off 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It is not possible for me to bypass any 

budgetary procedures when sourcing 

funds in the development of the spin-off 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It is not possible for me to bypass any 

personnel procedures (or obligations) 

when seeking involvement of people 

committed to the development of the 

spin-off 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It is possible for me to create support for 

a spin-off company before receiving 

formal approval from the university 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Business risk 

I proactively initiate actions that force my 

competitors to respond 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

My spin-off firm’s advancements to the 

incumbent product/s and service/s have 

mainly been of a dramatic nature 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

My spin-off firm is very seldom the initial 

business in the industry to introduce new 

products/services, techniques and 

operating technologies 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Financial risk 

In general, I prefer a low risk business 

with a known rate of return 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Some activities involve “financial risk”. 

Starting a spin-off business means there 

is a chance of losing money. In general, 

my propensity for accepting “financial 

risk” is low. 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I don’t like to place personal funds at risk. 

I would rather not pursue a spin-off 

business that utilizes my innovation than 

use my personal funds to finance it. 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

Government

al 

collaboration 

Financial support from government was 

vital in the creation of my Spin-off 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Creative ideas hardly ever come to me 

alone. I rely on government to identify 

potential opportunities 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I am not willing to deviate from my 

research agenda to help the government 

solve a problem 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It was intervention by the government that 

facilitated the exchange of knowledge 

among the role players 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

National Innovation Property 

Management Office (NIPMO) is 

ineffective in the transfer of innovation 

into the hands of individuals who have 

business tools to support their 

commercial development 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Institutional 

risk 

University leadership (or Technology 

Transfer Office) directs my firm to avoid 

conflicting with the universities mission 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

I do not challenge the status quo. 5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Faculty members in our department 

emphasize applied research 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Our faculty members are willing to take 

unconventional approaches when 

working on research problems 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

The focus of the university conflicts with 

my innovative ideas 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Organisation

al 

collaboration 

Financial support from industry was vital 

in the creation of my Spin-off 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Creative ideas hardly ever come to me 

alone. I rely on industry to identify 

potential opportunities 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

Many of our faculty members conduct 

research in partnership with non-

academic professionals that operate 

in industry 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Cooperating with organisations outside 

the university significantly improves our 

research activities 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Research 

mobilisation 

Compared to other similar departments in 

South African universities, our 

department has a strong reputation for its 

contribution to industry and/or society 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

When I participate in research projects, I 

always focus on generating off campus 

benefits from the work being carried out. 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Compared to other similar departments at 

South African universities, we 

are effective at identifying 

new commercializable opportunities from 

academic research 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

When I get a new academic idea, it takes 

a while for me 

to realize its commercialization potential 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I typically create 

new commercializable ideas by 

combining existing research with my own 

innovative spin 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Personal 

collaboration 

I am unable to make key decisions on the 

spin-off without the involvement of senior 

university officials 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I did not trust the ability, commitment and 

support of the people tasked by the 

university with assisting me in creating 

the spin-off firm 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I prefer that the team chosen to assist me 

in commercialising my ideas always 

believes in them, even against the 

opposition of others 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

My colleagues and I never socialise 

outside of the work environment 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

My partner/s in the spin-off and I met 

during the formulation of innovation 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

My partner/s and I have a great 

relationship, both when deciding on 

matters related to the spin-off and during 

our time out of the office 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Reputational 

risk 

When confronted with decision-making 

situations involving uncertainty, I adopt a 

cautious approach in order to reduces the 

possibility of a negative image being 

projected on my institution 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

When facing a decision that carries some 

risk, I/we tend to adopt a “wait and see” 

approach to avoid risking my/our 

universities reputation 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

When I/we come upon an unconventional 

new idea, I/we usually let others that we 

trust critique it and if it passes, we follow 

through on its development  

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

I do not know the personal details of the 

participants involved in the 

commercialisation of my innovation ( e.g. 

name, email address, telephone number) 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

I am not able to make a difference in my 

community as there is a risk that my best 

efforts may have an unintended 

consequence that could damage the 

reputation of my institution.  

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Research 

mobilisation 

Compared to other similar departments in 

South African universities, our 

department has a strong reputation for its 

contribution to industry and/or society 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

 

When I participate in research projects, I 

always focus on generating off campus 

benefits from the work being carried out. 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

 

Compared to other similar departments at 

South African universities, we 

are effective at identifying 

new commercializable opportunities from 

academic research 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

 

When I get a new academic idea, it takes 

a while for me 

to realize its commercialization potential 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

 

I typically create 

new commercializable ideas by 

combining existing research with my own 

innovative spin 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

Spin-off 

success 

My spin-off firm has produced >5 new 

lines of products and/or services in the 

past five years or since its establishment 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

How many spin-off firms have I created 5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

How many of my ideas have been 

licensed by business and/or 3rd party 

outside the university 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

University 

support 

It was difficult to get a budget to 

undertake the development of the spin-off 

firm 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

It was difficult to get people in other 

departments at the university to commit 

resources to the development of the spin-

off firm 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It was difficult to convince people in the 

university that the innovation deserved 

their support 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

It was difficult for the team/individual 

working on the development of the spin-

off to get authority from the university 

structures (Technology Transfer Office) 

to proceed 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

My university has no policies and 

processes in place to support the 

commercialization of innovation 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

When I think or talk about 

commercialization of my research, I do 

not feel part of the university structure 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 

My university does not offer a support 

network that could assist me in 

commercializing my research 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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Construct Question Scale 

My university supports academic 

research only for publication purposes. 

5-point Likert-type scale: 

Strongly disagree to Strongly 

agree 
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9.4 Appendix 4: Ethical Clearance letters 
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