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Abstract
The purpose of this study is to examine the relationship between identity centrality and 
entrepreneurial intention. Based on a survey of 275 academic scientists from 14 Chinese 
universities, the results show that entrepreneurial identity centrality positively influences 
the intention to engage in research commercialisation activities, such as spin-off crea-
tion, patenting and licensing, contracting research and consulting. We also found that the 
conflict between entrepreneurial and scientific identity centrality is less problematic than 
expected in the literature. In fact, the interaction between both identity centralities strength-
ens academics scientists’ intention to involve in academic entrepreneurship. Concerning 
the influence of institutional factor on academic entrepreneurship, the finding confirms that 
university entrepreneurial mission moderates the relationship between both identity cen-
tralities and the intention to establish spin-offs. Finally, this paper provides insights for aca-
demic entrepreneurship in China and practical recommendation for policy makers.
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1 Introduction

In the last two decades, the policies and governance of many universities have changed 
with regard to their greater intention and efforts to foster an entrepreneurial climate (Acs 
et al. 2017; Hayter 2015). Universities are now more entrepreneurial and proactive in trans-
ferring their research to society (Abreu and Grinevich 2013; Zhao et al.  2020). Institutional 
mechanisms, such as technology transfer offices, entrepreneurship curricula, enterprise 
centres, and university-based incubators, have been created to facilitate the growing inter-
est of universities in entrepreneurial activities (Rasmussen and Wright 2015; Wright et al. 
2008,2004). While academic entrepreneurship has become a popular subject for scholarly 
research and policy practice, lacking from this discourse is a deeper understanding of the 
factors that encourage the main actors—academic scientists—to participate in entrepre-
neurial activities (O’Kane et al. 2015, 2019, 2020; Würmseher 2017). Being entrepreneur-
ial may offer some advantages, such as improving reputation, higher income, and deriving 
greater satisfaction (Lam 2010), and an increasing number of academic scientists have thus 
founded spin-offs as a means to transfer knowledge from the university to marketable prod-
ucts or services (Siegel and Wright 2015). However, compared to the overall population, 
only few academic scientists commit to spin-off creation, and most tend to remain in their 
traditional occupational choices as full-time scientists or choose a less entrepreneurial path 
of knowledge commercialisation, such as patenting, licensing, or consulting (Bercovitz and 
Feldman 2008; O’Kane et al. 2015; Würmseher 2017).

While universities are increasingly called on to support academic entrepreneurship, 
they lack understanding of the underlying reasons why their academic scientists choose 
different research commercialisation paths. Prior studies have predominantly focused on 
entrepreneurs’ attributes, such as risk taking, competences, and social ties, as precursors of 
entrepreneurship (Scholten et al. 2015; Soetanto and Jack 2016), but overlook the psycho-
logical aspect of academic entrepreneurship, that is, how academic scientists’ self-concept 
emerges and affects their intention to pursue entrepreneurial activities (Johnson, Monsen, 
and MacKenzie 2017; O’Kane et al. 2019; Urban and Chantson 2019). While behavioural 
models of entrepreneurship have been extensively studied, the relationship between indi-
viduals’ identity and intention has not been thoroughly examined, especially in the context 
of academic entrepreneurship (Bercovitz and Feldman 2008; Jain et al. 2009). As intention 
is deemed not only a bridge between conscious and actual behaviour, but also the proactive 
commitment to future behaviour (Ajzen 1991, 2002), studying the factors that may influ-
ence entrepreneurial intention is crucial in the effort to support academic entrepreneurship 
(Krueger and Carsrud 1993; Schaltegger and Hörisch 2017).

Being an entrepreneur in an academic setting requires an entrepreneurial mind-set to 
identify opportunities, organise resources, and create new ventures (Mangematin et  al. 
2014; Murnieks et al. 2014a; O’Kane et al. 2019; Würmseher 2017). Consequently, aca-
demic scientists should build entrepreneurial identity in addition to their scientific identity 
(Jain et al. 2009). However, simultaneously being an entrepreneur and a scientist may cause 
conflict in their identity. Although entrepreneurial identity provides academic scientists 
with the motivation and guidance to identify opportunities and organise resources (Navis 
and Glynn 2011), it is still not clear whether their initial identity as scientists strengthens 
or inhibits their participation in research commercialisation activities (O’Kane et al. 2019; 
Obschonka et al. 2019; Perkmann et al. 2011; Würmseher 2017). While many studies high-
light the presence of star scientists or prolific academics in the commercialisation process 
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(Lockett et al. 2005), very little is known about their conflicting identity and the impact on 
their entrepreneurial behaviour.

To fill this gap in the literature, our research intends to address the following questions: 
How does the entrepreneurial identity of academic scientists influence their intention to 
undertake research commercialisation activities? Is their participation in academic entre-
preneurship strengthened or weakened by their scientific identity? What is the university’s 
role in supporting academic scientists to participate in research commercialisation activi-
ties? Similar to previous studies (Abreu and Grinevich 2013; Bercovitz and Feldman 2008; 
Marzocchi et  al. 2019) this study aims to examine the influence of university in under-
standing the intention of academic scientists to engage in spin-off creation, patenting, 
licensing, contracting research and consulting. Drawing on identity theory (Fenters et al. 
2017), data from 275 academic scientists at Chinese university were analysed at the indi-
vidual level to reveal the role of entrepreneurial and scientific identity centrality on aca-
demic entrepreneurship.

By understanding the role of identity centrality and the influence of organizational 
context on academic entrepreneurship, this research contributes to the development of 
knowledge in several ways. First, the study enriches academic entrepreneurship literature 
by examining the role of self-concept, such as identity centrality and the intention to be 
involved in different entrepreneurial activities (Perkmann et  al. 2013,2011). Second, this 
study provides unique insights by combining the psychological aspect of academic scien-
tists and external factors, such as the university’s mission and policy, as determinant fac-
tors of individuals’ entrepreneurial intentions. Arguably, this approach provides a better 
explanation especially on how conflicting factors, such as scientific identity and entrepre-
neurship policy, may affect academic entrepreneurship. Lastly, this study contributes to the 
development of empirical research on academic entrepreneurship in China or other coun-
tries with a similar context. The findings have implications not only for academic scien-
tists, but also for policy makers seeking insights to develop policies to support academic 
entrepreneurship.

2  The conflict of identity centrality: the case of academic 
entrepreneurship in China

Academic entrepreneurship as a concept has flourished as a response to the trend that uni-
versity has becoming increasingly intersected with the commercialization and market ori-
entation of knowledge. A large body of literature has emerged to study the new role of 
university in economic development which result in the introduction of policies to encour-
age research commercialization (Foss and Gibson 2015). There are various definitions of 
academic entrepreneurship, yet there is a lack of agreement about its core component. Fol-
lowing other scholars (Abreu and Grinevich 2013; Bercovitz and Feldman 2008) in defin-
ing academic entrepreneurship, this study defines academic entrepreneurship as research 
commercialization activities involving academic scientists such as researchers, assistant/
associate professor and professor. In commercializing research, academic scientists may 
take several forms of mechanism spanning from spin-off creation, patenting and licensing, 
contracting research to consulting. Within this definition, this study excluded students and 
alumni as the main actor for academic entrepreneurship.

In understanding the factors that motivate academic scientists to become entrepreneurial 
agents, previous studies have been looking from psychological and personality traits. From 
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classic entrepreneurship theories, academic entrepreneurs are similar to other entrepreneurs 
that are associated with certain characteristics, such as innovation, opportunity recogni-
tion, and risk-taking behaviour. Recent studies (Falck et al. 2012; Fenters et al. 2017; Jain 
et al. 2009) introduce the concept of identity to investigate the underlying mechanism of 
academic entrepreneurship. Identity theory suggests that a person’s self-concept is organ-
ised into a hierarchy of role identities that correspond to his/her perceived position in the 
social structure (Fenters et al. 2017). As a result, individuals may perceive their identity 
as part of ‘their view of self’ (Watson 2009). In practice, individuals develop a collection 
of identities that reflects their role (Stryker 1968; Stryker and Serpe 1994). According to 
some scholars (Jain et al. 2009; Leavitt et al. 2012), roles and identity differ but are closely 
related as socially defined elements that underlie a role and the individual’s interpretation 
of such role. Identity as a cognitive concept reflects the identification of individuals’ social 
roles, helps focalise the context and the sense of experience, and guides actual behaviour 
(Gecas 1982; Thoits 1986).

Another concept in identity theory suggests the differences between identity centrality 
(Stryker and Serpe 1994) and identity salience (Murnieks et  al. 2011; Murnieks, Mosa-
kowski, and Cardon 2014b), two main definitions related to identity hierarchy. Stryker and 
Serpe (1994) empirically demonstrate that identity centrality and salience are separate but 
significant predictors of behaviour. The key distinction is that identity centrality reflects the 
relative importance of the focal identity in one’s own self-concept, which is more likely 
associated with autonomous behavioural decisions (Murnieks, Mosakowski, and Cardon 
2014b), while identity salience is the extent of an individual’s readiness to act out a tar-
get identity (Gecas 1982; Stryker and Serpe 1994). As such, we can assume that the rela-
tion between identity centrality and behavioural intention is more significant than that of 
identity salience, and this relation is likely to provide a powerful explanation in the entre-
preneurial or academic entrepreneurial domain. Thus, we consider the influence of iden-
tity centrality rather than identity salience as the main factor of activating entrepreneurial 
behaviour.

Academic scientists with entrepreneurial identity centrality are more inclined to com-
mercialise their research and attempt to acquire idiosyncratic knowledge that better ena-
bles them to recognise opportunities (Etzkowitz et al. 2000). Similarly, scientific identity 
centrality refers to the perceptions of academic scientists in mirroring the behaviour of 
scientists. However, the literature remains inconclusive on how academic scientists deal 
with both two identity centralities (Mangematin et  al. 2014). As a scientific mind set is 
often deemed incompatible with an entrepreneurial mind set (Jain et al. 2009), they often 
struggle with the decision to pursue research or commercial interests (Bartunek and Rynes 
2014; Nelson 2014). On many occasions, they face the dilemma of whether to remain in 
academia or become entrepreneurs (Bercovitz and Feldman 2008; Castillo Holley and Wat-
son 2017; Vohora et  al. 2004). Consider the daily routine of academic scientists where 
they may spend the majority of their days at the university as a lecturer or scientist, they 
are more familiar with non-commercial university environment and their scientific iden-
tity centrality is clearly explicitly manifested in their teaching and research activities. On 
other occasions, they may act as entrepreneurs performing managerial tasks and making 
decisions, albeit with less certainty. If asking the individual to describe what defines him/
her as an entrepreneur or a scientist, or what is most important to them, he/she may strug-
gle to answer. This is because both identity centralities are simultaneously highly relevant. 
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While combined identities will simultaneously influence individuals’ behaviours (Ashforth 
2000). This study seeks to examine whatever such combination reinforces or weakens the 
outcome on academic entrepreneurship.

3  Hypotheses development

This study aims to examine the role of identity centrality in influencing academic scien-
tists’ intention to commercialise research in Chinese context. In recent years, universities 
in China have witnessed a significant change in relation to their expected roles to drive 
economic growth and competitiveness through technology transfer and research commer-
cialisation (Wu et al. 2017; Wu 2010).1 To support this initiative, the Chinese government 
have invested a large-scale national programme to promote technology transfer (Chen et al. 
2016; Liu and Huang 2018), and to position universities at the centre of national innovation 
system (J. Wu, Zhuo, and Wu 2017). As the performance of research commercialization 
and academic entrepreneurship in China has increased significantly in recent years (Chen, 
Patton, and Kenney 2016),2 there is an urgent need to understand the nature of academic 
entrepreneurship especially factors that encourage academic scientists to commercialize 
their knowledge and research.

Literature on academic entrepreneurship has been extensively studied the behavioural 
models of entrepreneurship (Jain et al. 2009). However, the relationship between identity 
and intention has not been thoroughly examined, especially in the context of academic 
entrepreneurship in China. As intention is deemed not only a bridge between conscious and 
actual behaviour, but also the proactive commitment to future behaviour (Krueger et  al. 
2000), studying the factors that may influence entrepreneurial intention is crucial especially 

Scientific

identity centrality

Entrepreneurial
identity centrality Academic entrepreneurial intention

Spin-off Intention

Patenting & Licensing Intention

Contracting Research & Consulting Intention

H4a

H1

H2

H3

University
entrepreneurial mission

H4b

Fig. 1  Research framework

1 The governance of research commercialization at Chinese universities has significantly improved. More 
universities has strengthened the reward system and created professional TTOs. At the end of 2018, more 
than 500 academic organizations set up TTOs, rising 92.8% over 2017 (the number is from “Technology 
Transfer Report” issued by Chinese National Centre for S & T Evaluation in 2019).
2 According to the Technology Transfer Report (2018) and the Compilation of Statistical Resources of S 
& T for Colleges and Universities (2017) issued by Chinese Ministry of Education, the number of patent 
authorization was climbed to 144 thousand, selling with 2.2 billion CNY; The revenue of university-indus-
try contract research is account for 12.1 billion CNY; The number of registered academic scientists who 
are involved in university spin-off companies is over 21 hundred, and the amount of cash stock awards for 
individual academic scientists’ engagement is up to 4700 million CNY.
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in the effort to support academic entrepreneurship (Krueger and Carsrud 1993; Schaltegger 
and Hörisch 2017).

The study contributes to the current debate in the literature by empirically studying both 
entrepreneurial identity centrality and scientific identity centrality (H1 and H2). The next 
hypothesis was constructed as a response to the previously discuss conflict of dilemma 
(H3). The last hypothesis (H4a and H4b) tests the influence of institutional factors, as we 
believe that context and policies might have an impact on academic scientists’ intention to 
be actively participate in research commercialisation. To illustrate our research framework, 
Fig. 1 shows the hypotheses constructed for this study.

3.1  Entrepreneurial identity centrality and entrepreneurial intention

Several scholars (Huyghe et al. 2016; Ibarra 1999) argue that individuals’ identity central-
ity motivates their intention and their actual behaviour. In the context of academic entre-
preneurship, some studies (Jain et al. 2009; Murnieks et al. 2014a) find that the identity 
centrality of academic scientists involved in entrepreneurial activities influences the way in 
which they recognise and exploit opportunities from research and knowledge developed at 
the university (Mathias and Williams 2017). It has been argued that entrepreneurial iden-
tity centrality encourages academic scientists to be more active in entrepreneurial activities 
through accumulating competences for commercialising research, and guiding behaviour 
to engage in academic entrepreneurship activities (Falck et al. 2012). Likewise, Murnieks 
et al. (2014a, b) find that entrepreneurs’ passion is also influenced by their entrepreneurial 
identity. Thus, we propose that academic scientists with entrepreneurial identity centrality 
are more likely to think about establishing spin-offs as a way to commercialise research. In 
this case, their entrepreneurial identity centrality allows those academic scientists to take 
risk and deal with uncertainty in starting a new business.

However, compared with establishing spin-offs, other types of research commerciali-
sation activities such as consulting, contracting research, patenting and licensing are less 
risky and only needs little engagement. Those activities require less entrepreneurial skills 
and commitments. Consequently, we expect that entrepreneurial identity centrality has lit-
tle effect on academic scientists’ intention to patenting, licensing and contracting research. 
To summarise, the following hypothesis was constructed.

H1 Academic entrepreneurial identity centrality has significant and positive influence on 
the intention for spin-off creation but has less significant and negative influence on the 
intention for patenting/licensing and for contracting research and consulting intention.

3.2  Scientific identity centrality and entrepreneurial intention

The next hypothesis deals with the distinctive effect of scientific identity centrality on 
entrepreneurial intention. According to Ibarra (1999), entrepreneurship is a process of 
transformation from an old identity to a new identity. However, this process might not 
happen entirely in the context of academic entrepreneurship, often retaining their identity 
as academic scientists. Compared with other traditional forms of entrepreneurship, indi-
viduals who engage in academic entrepreneurship usually still work at the university and 
contribute to research activities. In such case, they may still retain a scientific mind-set 
and act according to scientific norms (Lam 2010; Siegel and Wright 2015). If participa-
tion in entrepreneurial activities involves performing roles that an entrepreneurial identity 
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imposes on them and then incorporating these into their persona, enacting these two-role 
identity centralities may create conflict, as they are often viewed as opposing. As a result, 
the effects of scientific identity centrality may be diverse on different academic entrepre-
neurial activities.

For creating spin-off companies, some studies find a negative relationship between sci-
entific identity centrality and creating companies (Jain et al. 2009). Scientific identity cen-
trality may guide academic scientists to focus on their research and overlook their desire to 
creating university spin-offs. In the scientific world, the notion of universality and the com-
munism of scientific ethos are often in conflict with an entrepreneur’s belief in the need 
to develop a unique product and technology as private property in a capitalist economy. 
The conflict identities are shaped by distinct social norms among academia and industry, 
as well as the personal interests of academic scientists, which will influence their behav-
iour (Dunn and Jones 2010; Hirsh and Kang 2016). There is an obvious battle between the 
applied and speedy attitude in a business environment and the fundamental and careful 
attitude in academic research (Wu 2010).

Regarding to patenting and licensing, some studies emphasized that academic scientists’ 
decision to patent their research is associated with is their perceived benefits and costs of 
patent protection (Owen-Smith and Powell 2001). Given that patenting is only depend on 
the research findings, and licensing utilizes the marketing mechanisms, individual scien-
tists who engage in patenting and licensing will not disrupt their scientific research, on 
the contrary these activities may consolidate their scientific identity centralities (Wu et al. 
2017). In such case, individual with higher scientific identity centrality will enhance the 
likelihood of engage in patenting and licensing.

For contracting research and consulting activities, we can apply a similar argument. as 
we known from (Fernández-Pérez et al. 2015; Zhao et al. 2020), contracting research and 
consulting activities are largely affected by social networking, academic scientists with 
higher scientific identity centrality usually make their effort to build up personal social net-
works and engage in contracting research and consulting activities. In this case, the conflict 
of social norms between academia and industry will not play a lead role. Thus, we propose 
the following hypothesis:

H2 Scientific identity centrality is positively related to patenting and licensing inten-
tion and contracting research and consulting intention but negatively related to spin-off 
intention.

3.3  The interaction between entrepreneurial and scientific identity centrality 
and its impact on entrepreneurial intention

While the previous hypotheses argue that both entrepreneurial and scientific identity cen-
trality may have different influence on different academic entrepreneurial intentions, we 
argue that in China, both identity centrality can co-exist and strengthen the intention to 
engage in entrepreneurial activities. As the universities put a high value on scientific dis-
covery and provide rewards for conducting entrepreneurial activities, the new generation of 
academic scientists in China start to accept the importance of conducting and commercial-
ising research. As a result, entrepreneurial and scientific identity centrality can co-exist and 
strengthen the intention to engage in entrepreneurial activities. Academic scientists may 
develop new entrepreneurial identity centrality as well as old scientific identity centrality 
(Fenters et  al. 2017; Lam 2010). In this case, one identity may not constrain the effects 
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of other identities, but these identities are reinforced or complementary (Ashforth 2000). 
Given this point of view, we argue that if there is no conflict between scientific identity 
centrality and entrepreneurial identity centrality, both identities can simultaneously pro-
mote the formation of academic entrepreneurship intention (Abreu and Grinevich 2013, 
2017). According to prior literature, academic entrepreneurship is essentially derived from 
scientific research and may provide opportunities to accumulate individual social welfare, 
financial rewards, reputation, and prestige, further successfully reinforcing commercialisa-
tion behaviour (Abreu and Grinevich 2013; Perkmann et al. 2013) Scientific identity cen-
trality may also create new possibilities for scholars, including transferring the university 
technology thanks to their scientific reputation (Henkel 2005). As a result, scientific iden-
tity centrality may strengthen the relationship between entrepreneurial centrality and inten-
tion to perform entrepreneurial activities. Thus, we propose:

H3 Scientific identity centrality moderates the relationship between entrepreneurial iden-
tity centrality and academic entrepreneurial intentions. In this case, the interaction between 
both entrepreneurial and scientific identity centrality has positive influence for spin-off 
intention, patenting and licensing intention, contracting research and consulting intention.

3.4  The interaction between University entrepreneurial mission and Identity 
Centrality

The next hypothesis draws on institutional, suggesting that the institutional context may 
have an effect on individual behaviour. As the organisational mission reflects the institu-
tional beliefs, values, and the code of conduct for individuals’ actions in the organisation 
(Klemm et al. 1991) universities with an entrepreneurial mission emphasise the importance 
of entrepreneurial activities and research commercialisation besides the traditional teach-
ing and research roles (Ambos et al. 2008; Etzkowitz et al. 2000). We argue that university 
missions that support the creation of entrepreneurial activities have a direct effect on the 
intention to be active in commercialisation activities through the construction of support 
mechanisms, such as a technology transfer office, facilities such as incubators, and incen-
tives for engaging in knowledge transfer activities. Empirical evidence shows a positive 
relation between universities with a strong entrepreneurial mission and their academic 
entrepreneurship (Huyghe et al. 2015). Other studies find that the knowledge transfer activ-
ity flourishes at universities with an entrepreneurial culture (Iorio et  al. 2017). Overall, 
those policies open the way for new opportunities and encourage academic scientists to be 
more entrepreneurial.

This study argues that the university’s policy and culture provide a strong incentive for 
academic entrepreneurship as it reflects university institutional context. As the literature 
suggests that context may influence how individuals think and plan (Farmer et al. 2003), we 
propose that the university entrepreneurial mission strengthens the effect of entrepreneurial 
identity centrality on entrepreneurial intention. Universities that emphasise the importance 
of entrepreneurship and research commercialisation provide a favourable entrepreneurial 
context that may influence academic scientists’ attitude to balance their role identities in 
the identity hierarchy (Sá et al. 2018), and promote the positive effect of academic entre-
preneurial centrality on the intention to participate in research commercialisation activities. 
As a result, academic scientists are more likely to engage in entrepreneurial activities when 
perceiving better resources, greater support, and a more conducive environment.
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H4a University entrepreneurial mission reinforces the positive relationship between aca-
demic entrepreneurial identity centrality and spin-off intention and weakened the negative 
relationship between academic entrepreneurial identity centrality and patenting and licens-
ing intention; contracting research and consulting intention.

With regard to scientific identity centrality, universities with a strong entrepreneurial 
mission may weaken the negative effect on spin-off intention and strengthen the positive 
effect on patenting and licensing intention and on contracting research and consulting 
intention. As universities encourage entrepreneurial activities among their academic staff 
by providing support, regulation, and incentives, academic scientists may be open to a new 
alternative career and become more sensitive to exploring opportunities to engage in aca-
demic entrepreneurship (Hayter et al. 2018). Consequently, the negative effect of scientific 
identity that may hinder research commercialisation activities among academic scientists 
may reduce, and the positive effect of scientific identity may go up. Based on the above 
arguments, we propose the following hypotheses:

H4b University entrepreneurial mission reinforces the positive relationship between 
academic scientific identity centrality and patenting and licensing intention; contracting 
research and consulting intention and weakened the negative relationship between aca-
demic entrepreneurial identity centrality and spin-offs intention.

4  Research method

4.1  Research approach

This study aims to investigate how entrepreneurial and scientific identity centrality influ-
ence the intention to engage in academic entrepreneurship. By focusing at individual level, 
this study has followed previous studies in exploring the role of individual traits and char-
acteristics such as motivations (Hayter 2015; Lam 2010), passions (Huyghe et al. 2016), 
cognitions (Urban and Chantson 2019), and identity (Fenters et al. 2017; Jain et al. 2009). 
However, as literature has also highlighted the role of context in influencing individual’s 
behavioural decision-making such as academic department (Rasmussen and Wright 2015), 
university’s policies (Huyghe et  al. 2015), and industrial characteristics (Abreu and Gri-
nevich 2013). This study examine the role of university entrepreneurial mission on moder-
ating the relationship between identity centrality and entrepreneurial intention of academic 
scientists. By combining both factors, this study provides a deeper understanding on how 
entrepreneurial and scientific identity centrality determine the intention to choose a certain 
pathway for commercialization in the context where university’s entrepreneurial support is 
present or absent.

4.2  Sampling and data collection

Given the fact that only a few elite universities in China receive funding to promote aca-
demic entrepreneurship, academic scientists from common universities have less oppor-
tunities to engage in academic entrepreneurship (Wu 2010; Wu et al. 2017). For that rea-
son, the sample of our research mainly focus on elite universities, which may have high 
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potential for transferring knowledge and technology to market. Based on the list of the top 
100 universities in the development of technology and science published by the Chinese 
Ministry of Education. This study selected 14 universities (Table 1) that follow several cri-
teria such as representing universities from different region in China, covering various dis-
ciplines and subjects as well as engaging in industrial research as shown from the research 
fund received from the industry.

Before launching the survey, we conducted a pilot survey with a sample of 78 research-
ers who are familiar with or have experience in research commercialization from the North-
western Polytechnical University in Xi’an. After receiving feedback, some questionnaire 
items were revised to increase clarity. Most of the revisions were related to the un-clarity and 
ambiguities of the questions because of direct translation from the original survey questions. 
Using Matlab’s data-crawled technology, the email addresses were gathered from the official 
websites of selected universities. Due to wrong addresses or failing to connect to the mailbox 
service, 564 addresses were eliminated from our initial website dataset. The data collection 
process (survey) was conducted from March to June 2018 targeting academic scientists (note: 
PhD students were excluded). To ensure the validity of the survey and the representativeness 
of the sample, we sent random emails to 20 respondents in one department, if there was no 
response after 3 days, another 20 respondents were required until we obtained 5 responses 
from one department or all respondents in the same department were invited (Podsakoff and 
Organ 1986). In total, the invitation to participate in the survey was sent to 2,384 academic 
scientists. We received a total 364 responses of which 275 were considered valid.

T-test was carried out to test the validity of collected data. The final data shows no signifi-
cant difference (p > 0.5) between respondents who compiled all the questions and those who 
compiled the questionnaire with inadequate responses, or between early or late respondents 

Table 2  The description of sample in the study

Categories Frequency

Gender Male 196
Female 78

Age Under 30 17
30–39 years 129
40–49 years 80
50 and over 49

Academic position Assistant Professor or Lecturer 70
Associate Professor or Professor 205

Discipline Basic sciences (physics, chemistry, etc.) 27
Life sciences including biology and agriculture 25
Engineering 137
Humanities and social sciences 86

Previous commercialization 
experience

Spin-off 26
Patenting and licensing 148
Contract research, consulting 199
Others 13



130 M. Wang et al.

1 3

of different gender, age, seniority and discipline. Among 275 respondents of this study, 196 
of them are males. The sample also covers a wide range of academic scientists from different 
ages, in which the majority (129 respondents) ages are between 30–39 years old. In addition, 
205 respondents are professors or associated professors, and the majority of the samples have 
engineering (137 respondents) and humanity/social sciences background (86 respondents). 
In terms of previous commercialization experience, only 26 respondents suggested a spin-off 
experience, while 199 respondents had informal commercialization experience- contracting 
research and consulting (Table 2).

4.3  Variable and measurement

4.3.1  Dependent variables

Following recent studies on entrepreneurship (Douglas and Fitzsimmons 2013; Huyghe 
et al. 2015; Johnson et al. 2017) we measured academic entrepreneurial intention as indi-
viduals’ intention to conduct the following activities: (i) founding a university spin-off; (ii) 
patenting or licensing; (iii) commercialising the research through contracting research and 
consulting. The variables “spin-off intention”, “patenting and licensing intention”, and 
“contracting research and consulting intention” were created based on scales used in prior 
literature (Douglas and Fitzsimmons 2013; Huyghe et al. 2015). However, we made some 
adaptations to meet the special institutional context in China. We calculated these variables 
through the weighted average values of each item given by respondents, and the weight 
was determined by the factor loadings from the exploratory factor analysis (EFA). All three 
items were associated with a 5-point Likert-type scale ranging from “1 = strongly disagree” 
to “5 = strongly agree”.

Spin-off Intention (SOI) Drawing on the actual definition of academic spin-offs (Iaco-
bucci and Micozzi 2015) and the entrepreneurship intention scales in Krueger et al. (2000), 
we measured spin-off intention with three items. The respondents were asked: “How likely 
is it that in the foreseeable years you will engage in: (1) founding a company with research 
partners; (2) founding a company based on university scientific research findings; (3) 
founding a company to commercialise your scientific research at university”.

Patenting and Licensing Intention (PLI) Considering the broad definition of academic 
entrepreneurship (Abreu and Grinevich 2013), we measured patenting and licensing inten-
tion by asking respondents the following questions: “How likely is it that in the foreseeable 
years you will: (1) apply for patents for your research findings and new inventions at the 
university; (2) license part of your scientific research to industry by assigning technology 
or becoming a shareholder in a company; (3) be awarded intellectual property rights (IPRs, 
e.g., patents, copyrights, and trademarks).

Contracting Research and Consulting Intention (CCI) Based on prior entrepreneurship 
studies (Johnson et al. 2017), we measured contracting research and consulting intention 
with the following questions: “How likely is it that in the foreseeable years you will engage 
in: (1) collaborative research with industry; (2) contract research with industry; (3) techni-
cal consulting or management consulting.

4.3.2  Independent variables

We created two variables “entrepreneurial identity centrality” and “scientific identity cen-
trality” to measure the importance of individual’s sense of belonging to a specific identity 



131Scientist or Entrepreneur? Identity centrality, university…

1 3

in the identity hierarchy. We constructed the measurement for these variables using the 
identity centrality scale developed by Sellers et  al. (1997). We deleted all the reverse-
worded items as mixed-worded measures are problematic for the Chinese culture and 
cause some translation issues with cross-cultural research (Wong et al. 2003). Moreover, 
we defined each variable by calculating the weighted average values of each item given 
by respondents. The weight was determined by the factor loadings from the EFA. All the 
items were associated with a 5-point Likert-type scale ranging from “1 = strongly disagree” 
to “5 = strongly agree”.

Entrepreneurial Identity Centrality (EIC) Drawing on the studies (Falck et al. 2012; Jain 
et al. 2009), we measured entrepreneurial identity centrality with the following questions: 
“To what extent do you agree with the following statements: (1) Overall, commercialising 
your research to industry will be an important part of your self-image; (2) Your destiny is 
tied to the destiny of other academic entrepreneurs; (3) You have a strong sense of com-
mercialising your research to industry; (4) You have a strong attachment to scholars who 
commercialise their research to industry; (5) Commercialising your research to industry 
will be an important reflection of who you are”.

Scientific Identity Centrality (SIC) Based on studies on the role of identities in the aca-
demic setting (Perkmann et al. 2013), we measured scientific identity centrality by asking 
participants the following questions: “To what extent do you agree with the following state-
ments: (1) Overall, being an academic scientist is an important part of your self-image; (2) 
Your destiny is tied to the destiny of other academic scientists; (3) You have a strong sense 
of being an academic scientist; (4) You have a strong attachment to academic scientists 
who are passionate about their research; (5) Being an academic scientist is an important 
reflection of who you are”.

4.3.3  Moderating variable

University Entrepreneurial Mission (UEM) Following previous studies (Huyghe et  al. 
2015), we measure university entrepreneurial mission, we asked the following questions: 
“To what extent does your university focus on the following missions: (1) encouraging sci-
entific research with practical implications; (2) paying more attention to university technol-
ogy transfer (e.g., patents, licenses, spin-offs); (3) creating an entrepreneurial culture; (4) 
cultivating innovative skills; (5) encouraging contract research and consulting with indus-
try”. We created this variable through calculating the weighted average values of each item 
given by respondents, and the weight was determined by the factor loadings from the EFA. 
All the items were associated with a 5-point Likert-type scale ranging from “1 = strongly 
disagree” to “5 = strongly agree”.

4.3.4  Control variables

Gender (GEN) As we expect a potential difference in terms of entrepreneurial behav-
iour between men and women (Abreu and Grinevich 2013; Ding et al. 2013; Goel et al. 
2015), we included the gender variable as a control variable using a dummy variable where 
“0 = male” and “1 = female”.

Seniority (SEN) We measured seniority with a dummy variable as “0 = assistant profes-
sor or lecturer” “1 = associate professor or professor”. We controlled this factor for its posi-
tive effects on research commercialisation (Perkmann et al. 2013).
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Scientific discipline (SCD) Some studies (e.g., Perkmann et al. 2011) find that academic 
scientists in some disciplines may have a stronger propensity to engage in research com-
mercialisation than others, and as such, we expect that disciplines such as science and engi-
neering are more active in research commercialisation activities than the humanities and 
social sciences. Referred the standard classification of disciplines from Chinese MOE, we 
measured scientific discipline with four dummy variables: (1) science (SCI); (2) life sci-
ence, agriculture, and medicine (LAM); (3) engineering (ENG); (4) humanities and social 
sciences (HS), each coded as “1 = affiliated” and “0 = not affiliated”.

Previous commercialisation experience (PCE) We expect that previous experience in 
commercialising research will influence academic scientists’ entrepreneurial behaviour 
(Clarysse et al. 2011; Scholten et al. 2015), and thus employed a dummy variable coded as 
“0 = no” and “1 = yes” indicating whether the respondent had previously engaged in aca-
demic entrepreneurship.

4.4  Data analysis

Table 3 shows the mean, standard deviation, and correlations of each variable. The sample 
is composed of 275 academics in Chinese universities including 28.4% female and 74.5% 
(associate) professors, 74.0% have commercialisation experience. Additionally, the multi-
ple correlations in correlation matrix preliminarily shows the multicollinearity between the 
different variables may not be high enough to influence the results of regression. Even so, 
the relatively lower correlations do not indicate no multicollinearity, and the calculation of 
the variance inflation factor (VIF) or Tolerance is needed.

Considering that all the data is self-reported, the results could be vulnerable to com-
mon method bias (CMB) (Podsakoff et al. 2003). To reduce the risk of CMB, we imple-
mented a rigorous statistical approach to verify the reliability and validity of the meas-
ures. First, we used Harman’s one-factor test to check for obvious CMB that interfered 
with the results. The test aimed to identify any covariance of single factors accounting for 
the majority (50%) among all the items (Podsakoff et al. 2012). After executing a principal 
component analysis, the result indicate that the largest component represents only 31.678% 
of all items, thus there is no evidence of CMB affecting the results. Second, we performed 
a reliability analysis and the results in Table 4 show that the Cronbach’s alpha of all the 
scales is above 0.8, indicating good reliability. Then, the item-total correlations of each 
variable additionally demonstrate reliability. Furthermore, we employed a confirmatory 
factor analysis (CFA) to test the convergent validity and discriminant validity of each scale 
through AMOS 22. As seen in Table 4, the results show that the standardised regression 
weight of all items is over 0.5, the average variance extracted (AVE) and composite reli-
ability (CR) of variables are beyond 0.5 and 0.7 respectively, representing good convergent 
validity (Fornell and Larcker 1981). Moreover, for single variables, the square root of AVE 
is greater than the corresponding correlations with all the other variables. As such, discri-
minant validity is confirmed (Farrell 2010).



133Scientist or Entrepreneur? Identity centrality, university…

1 3

Ta
bl

e 
3 

 D
es

cr
ip

tiv
e 

st
at

ist
ic

s a
nd

 c
or

re
la

tio
ns

G
EN

 g
en

de
r, 

SE
N

 se
ni

or
ity

, S
C

I s
ci

en
ce

, L
AM

 li
fe

 sc
ie

nc
e,

 a
gr

ic
ul

tu
re

 a
nd

 m
ed

ic
al

 sc
ie

nc
e,

 E
N

G
 e

ng
in

ee
rin

g,
 H

S 
hu

m
an

iti
es

 a
nd

 so
ci

al
 sc

ie
nc

e,
 P

C
E 

pr
ev

io
us

 c
om

m
er

ci
al

i-
za

tio
n 

ex
pe

rie
nc

e,
 S

O
I s

pi
n-

off
 in

te
nt

io
n,

 P
LI

 p
at

en
tin

g 
an

d 
lic

en
si

ng
 in

te
nt

io
n,

 C
C

I c
on

tra
ct

 re
se

ar
ch

 a
nd

 c
on

su
lti

ng
 in

te
nt

io
n,

 E
IC

 e
nt

re
pr

en
eu

ria
l i

de
nt

ity
 c

en
tra

lit
y,

 S
IC

 
sc

ie
nt

ifi
c 

id
en

tit
y 

ce
nt

ra
lit

y,
 U

EM
 u

ni
ve

rs
ity

 e
nt

re
pr

en
eu

ria
l m

is
si

on
Pe

ar
so

n 
co

rr
el

at
io

n 
co

effi
ci

en
ts

 (2
-ta

ile
d)

; N
 =

 27
5;

 *
p <

 0.
05

, *
*p

 <
 0.

01
,*

**
p <

 0.
00

1

Va
ria

bl
es

N
M

ea
n

St
an

d-
ar

d 
de

vi
a-

tio
n

C
or

re
la

tio
n 

m
at

rix

G
EN

SE
N

SC
I

LA
M

EN
G

H
S

PC
E

SO
I

PL
I

C
C

I
EI

C
SI

C
U

EM

G
EN

27
5

0.
28

4
0.

45
2

–
SE

N
27

5
0.

74
5

0.
43

6
 −

 0.
24

3*
**

–
SC

I
27

5
0.

09
8

0.
29

8
 −

 0.
04

5
 −

 0.
06

0
–

LA
M

27
5

0.
09

1
0.

28
8

 −
 0.

03
1

0.
06

9
 −

 0.
10

4*
–

EN
G

27
5

0.
49

8
0.

50
1

 −
 0.

24
0*

**
0.

14
8*

*
 −

 0.
32

9*
*

 −
 0.

31
5*

**
–

H
S

27
5

0.
31

3
0.

46
4

0.
30

6*
**

 −
 0.

16
4*

**
 −

 0.
22

3*
**

 −
 0.

21
3*

**
0.

47
2*

**
–

PC
E

27
5

0.
74

0
0.

43
8

 −
 0.

12
6*

*
0.

18
9*

**
 −

 0.
19

6*
*

0.
07

1
0.

32
2*

**
 −

 0.
26

5*
**

–
SO

I
27

5
2.

37
7

1.
13

7
 −

 0.
14

1*
*

 −
 0.

00
9

 −
 0.

01
9

 −
 0.

01
0

0.
16

8*
**

 −
 0.

16
3*

**
0.

28
1*

**
–

PL
I

27
5

2.
87

1
1.

04
3

 −
 0.

10
5*

0.
07

9
 −

 0.
08

5
0.

00
2

0.
41

8*
**

 −
 0.

39
8*

**
0.

43
4*

**
0.

61
7*

**
–

C
C

I
27

5
3.

37
0

0.
96

8
 −

 0.
13

5*
*

0.
05

7
 −

 0.
18

0*
*

0.
00

3
0.

26
2*

**
 −

 0.
16

9*
**

0.
45

1*
**

0.
50

9*
**

0.
68

0*
**

–
EI

C
27

5
2.

46
5

0.
63

1
0.

03
7

 −
 0.

07
1

 −
 0.

10
2*

0.
03

9
0.

11
6*

 −
 0.

08
4

0.
24

2*
**

0.
49

6*
**

0.
51

9*
**

0.
57

1*
**

–
SI

C
27

5
2.

70
6

0.
91

0
 −

 0.
14

6*
*

0.
10

1*
 −

 0.
03

7
0.

05
0

0.
24

9*
**

 −
 0.

27
6*

**
0.

18
7*

**
0.

15
6*

**
0.

30
3*

**
0.

18
8*

**
0.

26
4*

**
–

U
EM

27
5

2.
99

0
0.

86
1

0.
11

2*
 −

 0.
08

5
0.

03
8

 −
 0.

01
1

0.
02

9
 −

 0.
04

9
0.

18
8*

**
0.

20
5*

**
0.

23
5*

**
0.

19
1*

**
0.

28
1*

**
0.

23
1*

**
–



134 M. Wang et al.

1 3

Table 4  Reliability and validity analysis

EIC entrepreneurial identity centrality, SIC scientific identity centrality, UEM university entrepreneurial 
mission, SOI spin-off intention, PLI patenting and licensing intention, CCI contract research and consulting 
intention
N = 275; *p < 0.05, **p < 0.01, ***p < 0.001

Variables Variables items Factorial 
analysis

Reliability Validity

Cronbach’s 
alpha

Item-total 
correlations

Standardized 
regression 
weights

AVE CR

EIC E1 KMO
0.867
χ2 851.936
Sig. ***

0.900 0.757 0.812 0.650 0.902

E2 0.821 0.891
E3 0.807 0.840
E4 0.751 0.812
E5 0.630 0.657

SIC S1 KMO
0.882
χ2 1338.128
Sig. ***

0.939 0.717 0.721 0.765 0.942

S2 0.877 0.884
S3 0.858 0.893
S4 0.839 0.900
S5 0.905 0.957

UEM UM1 KMO
0.790
χ2 511.457
Sig. ***

0.859 0.689 0.772 0.701 0.921

UM2 0.776 0.883
UM3 0.721 0.780
UM4 0.633 0.671
UM5 0.747 0.775

SOI SO1 KMO
0.731
χ2 834.319
Sig. ***

0.940 0.808 0.823 0.847 0.943

SO2 0.907 0.961
SO3 0.913 0.969

PLI PL1 KMO
0.752
χ2 517.145
Sig. ***

0.901 0.821 0.892 0.755 0.902

PL2 0.807 0.870
PL3 0.790 0.844

CCI CC1 KMO
0.717
χ2 830.179
Sig. ***

0.941 0.854 0.881 0.856 0.947

CC2 0.859 0.892
CC3 0.633 0.998
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5  Findings

To test our hypotheses, we performed hierarchical OLS regression using Stata 14.0. The 
results of the three entrepreneurial intentions (SOI, PLI, and CCI) as dependent variables 
are presented in Tables 5, 6, and 7, respectively. For each table, we present five models.

In Model 1, we included the control variables. While in Model 2, we introduced the 
identity centrality variables to test H1 and H2. In Model 3, we introduced the interaction 
variable to examine the interaction between entrepreneurial identity centrality and scientific 
identity centrality. The moderating effect of university entrepreneurial mission on identity 
centralities (H4a and H4b) were tested in Model 4 and Model 5. In order to confirm the 

Table 5  Regression results with spin-off intention as a dependent variable

GEN gender, SEN seniority, SCI science, LAM life science, agriculture and medical science, ENG engineer-
ing, HS humanities and social science, PCE previous commercialization experience, EIC entrepreneurial 
identity centrality, SIC scientific identity centrality, UEM university entrepreneurial mission (LAM omitted 
because of collinearity)
N = 275; *p < 0.1, **p < 0.05, ***p < 0.01

Variables Model 1 Model 2 Model3 Model 4 Model 5

GEN  − 0.266*
(0.156)

 − 0.336**
(0.139)

 − 0.339**
(0.140)

 − 0.362**
(0.141)

 − 0.372***
(0.140)

SEN  − 0.252
(0.158)

 − 0.106
(0.142)

 − 0.105
(0.141)

 − 0.092
(0.142)

 − 0.118
(0.142)

SCI 0.169
(0.308)

0.314
(0.274)

0.306
(0.276)

0.247
(0.278)

0.279
(0.274)

LAM Omitted Omitted Omitted Omitted Omitted
ENG 0.172*

(0.099)
0.191*
(0.100)

0.188*
(0.102)

0.162*
(0.094)

0.189*
(0.099)

HS  − 0.035
(0.254)

0.052
(0.227)

0.050
(0.228)

0.027
(0.228)

0.024
(0.227)

PCE 0.692***
(0.163)

0.412***
(0.149)

0.407***
(0.150)

0.388**
(0.151)

0.378***
(0.149)

EIC 0.840***
(0.099)

0.774***
(0.261)

0.593**
(0.278)

0.815***
(0.101)

SIC  − 0.229**
(0.108)

 − 0.145*
(0.083)

 − 0.174**
(0.084)

 − 0.175*
(0.104)

UEM 0.416**
(0.213)

0.430**
(0.209)

EIC* SIC 0.263**
(0.120)

EIC* UEM 0.186*
(0.109)

SIC*UEM 0.127*
(0.073)

Constant 2.035***
(0.288)

3.112**
(1.353)

2.281**
(0.946)

0.542*
(0.299)

0.536*
(0.285)

R2 0.105 0.277 0.300 0.305 0.301
Adjusted  R2 0.085 0.255 0.279 0.281 0.277
F Statistic 5.25*** 14.26*** 14.24*** 12.94*** 12.67***
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issues of multicollinearity, we calculated the variance inflation factor (VIF) and the overall 
result shows that all VIFs were ranging between 1.03 and 2.54 which below the acceptable 
value (VIFs < 5). The results suggest that multicollinearity is not a problem in our study.

In Model 1, we assessed the effect of demographic variables on the intention to con-
duct different research commercialisation activities. The findings confirm the common 
arguments in most studies (Abreu and Grinevich 2017; Goel, Göktepe-Hultén, and Ram 
2015) that male academic scientists are more likely to engage in spin-off creation and other 
activities, such as contracting research and consultation, but there is no significant gender 
gap in patenting and licensing intention. Moreover, the findings show that academic senior-
ity does not significantly influence academic entrepreneurial intention. This may because 
junior academic scientists are more ambitious and have positive entrepreneurial attitude 

Table 6  Regression results with patenting and licensing intention as a dependent variable

GEN gender, SEN seniority, SCI science, LAM life science, agriculture and medical science, ENG engineer-
ing, HS humanities and social science, PCE previous commercialization experience, EIC entrepreneurial 
identity centrality, SIC scientific identity centrality, UEM university entrepreneurial mission. (LAM omitted 
because of collinearity)
N = 275; *p < 0.1, **p < 0.05, ***p < 0.01

Variables Model 1 Model 2 Model 3 Model 4 Model 5

GEN 0.079
(0.127)

0.032
(0.111)

0.038
(0.111)

0.177
(0.112)

0.019
(0.112)

SEN  − 0.087
(0.128)

0.027
(0.113)

0.026
(0.113)

0.037
(0.113)

0.043
(0.114)

SCI  − 0.008
(0.250)

0.127
(0.218)

0.142
(0.220)

0.120
(0.222)

0.106
(0.220)

LAM Omitted Omitted Omitted Omitted Omitted
ENG 0.398**

(0.192)
0.407**
(0.168)

0.411**
(0.168)

0.414**
(0.170)

0.404**
(0.168)

HS  − 0.446**
(0.207)

 − 0.333*
(0.181)

 − 0.329*
(0.181)

 − 0.333*
(0.182)

 − 0.336*
(0.182)

PCE 0.788***
(0.133)

0.539***
(0.118)

0.548***
(0.119)

0.515***
(0.120)

0.518***
(0.120)

EIC 0.689***
(0.079)

0.618***
(0.208)

0.762***
(0.222)

0.672***
(0.081)

SIC 0.072
(0.055)

0.202
(0.201)

0.062
(0.057)

 − 0.012
(0.180)

UEM 0.148*
(0.085)

0.124*
(0.066)

EIC* SIC 0.228*
(0.129)

EIC* UEM  − 0.333
(0.077)

SIC*UEM 0.027
(0.058)

Constant 2.271***
(0.233)

0.436*
(0.244)

2.104**
(0.047)

0.105
(0.063)

0.539*
(0.313)

R2 0.297 0.471 0.476 0.478 0.474
Adjusted  R2 0.281 0.455 0.458 0.460 0.456
F Statistic 18.83*** 29.58*** 26.28*** 26.38*** 26.50***
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while the senior academic scientists are more reluctant to engage in entrepreneurial activi-
ties (Chen et al. 2016). With regard to the role of discipline in research commercialisation 
activities, the findings show that academic scientists with an engineering background are 
more active in spin-off creation and patenting and licensing activities compared to aca-
demic scientists from other disciplines, confirming previous academic entrepreneurship 
findings (Huyghe et al. 2015,2016). Overall, the analysis of the control variables indicate 
the importance of focusing on Chinese contextual factors in academic entrepreneurship 
research.

In Model 2, we introduced the identity centrality variables. The Adjusted  R2 signifi-
cantly increased for all three dependent variables (Table 5 from 0.085 to 0.255; Table 6 
from 0.281 to 0.455; Table 7 from 0.212 to 0.437), which shows that the explanatory power 

Table 7  Regression results with contracting research & consulting intention as a dependent variable

GEN gender, SEN seniority, SCI science, LAM life science, agriculture and medical science, ENG engineer-
ing, HS humanities and social science, PCE previous commercialization experience, EIC entrepreneurial 
identity centrality, SIC scientific identity centrality, UEM university entrepreneurial mission. (LAM omitted 
because of collinearity)
N = 275; *p < 0.1, **p < 0.05, ***p < 0.01

Variables Model 1 Model 2 Model 3 Model 4 Model5

GEN  − 0.169*
(0.090)

 − 0.233**
(0.104)

 − 0.235**
(0.105)

 − 0.234**
(0.106)

 − 0.233**
(0.106)

SEN  − 0.128
(0.124)

0.005
(0.106)

0.005
(0.107)

0.008
(0.107)

0.020
(0.107)

SCI  − 0.239
(0.243)

 − 0.107
(0.206)

 − 0.109
(0.207)

 − 0.067
(0.209)

 − 0.111
(0.207)

LAM Omitted Omitted Omitted Omitted Omitted
ENG 0.190

(1.87)
0.208
(0.158)

0.207
(0.159)

0.239
(0.159)

0.207
(0.158)

HS 0.008
(0.201)

0.085
(0.171)

0.084
(0.171)

0.103
(0.172)

0.092
(0.172)

PCE 0.898***
(0.129)

0.642***
(0.111)

0.640***
(0.113)

0.629***
(0.113)

0.638***
(0.113)

EIC 0.768***
(0.075)

0.739***
(0.196)

1.045***
(0.209)

0.764***
(0.076)

SIC  − 0.134**
(0.057)

 − 0.164**
(0.070)

 − 0.133**
(0.051)

 − 0.199*
(0.102)

UEM 0.280**
(0.112)

0.256**
(0.108)

EIC* SIC 0.012
(0.072)

EIC* UEM  − 0.104
(0.072)

SIC*UEM 0.055
(0.055)

Constant 2.773***
(0.952)

1.032**
(0.276)

1.109**
(0.542)

0.283*
(0.146)

1.408***
(0.499)

R2 0.229 0.454 0.459 0.454 0.455
Adjusted  R2 0.212 0.437 0.441 0.435 0.436
F Statistic 13.29*** 27.61*** 24.45*** 24.46*** 24.55***
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of Model 2 was improved by adding the identity centrality variables. The tables show that 
the coefficient of the entrepreneurial identity centrality variable is positive and significant 
when the variable of spin-offs intention used as dependent variable (c = 0.840, p < 0.01 
in Table 5). Surprisingly the result also confirms that the entrepreneurial identity central-
ity has positive and significant influence on patenting and licensing intention (c = 0.689, 
p < 0.01) and contracting research and consulting intention (c = 0.768, p < 0.01). For sci-
entific identity centrality, the results show that the coefficient is negative and significant 
for both Table 5 (c =  − 0.229, p < 0.05) and Table 7 (c =  − 0.134, p < 0. 05). In this case, 
the variable of scientific identity centrality has a negative influence on the intention to start 
spin-offs and to contracting research and consulting. In contrast, the coefficient for scien-
tific identity centrality is positive but not significant (c = 0.072, p > 0.1) where patenting 
and licensing intention was used as a dependent variable. Hence, we only find partial sup-
port for H1and H2.

We introduced Model 3 to test the interactive effects of entrepreneurial and scientific iden-
tity centrality on the three academic entrepreneurship intentions. The adjusted  R2 significantly 
increases for all three intentions, indicating the increased explanatory power of Model 3 in 
Tables 5, 6, and 7. However, only for spin-off intention and patenting and licensing intention, 
the interactive variables (EIC* SIC) are positive and significant (c = 0.263, p < 0.05 in Table 5; 
c = 0.228, p < 0.1 in Table 6). The findings indicate that academic scientists with a high level 
of both scientific identity centrality and entrepreneurial identity centrality are more likely to 
develop strong entrepreneurial intention to create university spin-offs or engage in patenting 
and licensing. In the case of contracting research and consulting intentions, the coefficient is 
positive but not significant (c = 0.012, p > 0.1 in Table 6). Thus, we find partial support for 
H3. Figure 2 are plotted to illustrates the role of scientific identity centrality in moderating the 
relationship between entrepreneurial identity centrality with entrepreneurial intention in start-
ing spin-offs and patenting and licensing, where the high-level means the value is one standard 
deviation above the average, and vice versa.

The next analysis deals with the role of university entrepreneurial mission on academic 
entrepreneurship intention in Model 4 and Model 5. Apparently, the coefficient of the inter-
action variable is positive and significant only for spin-off intention (EIC* UEM, c = 0.186, 
p < 0.1; SIC*UEM, c = 0.127, p < 0.1 in Table  5). The results suggest that the moderating 
effects of university entrepreneurial mission for the identity centrality-intention relation works 

Fig. 2  The interaction between entrepreneurial and scientific identity centrality. SOI spin-offs intention, PLI 
patenting and licensing intention, EIC entrepreneurial identity centrality, SIC scientific identity centrality
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only for spin-off intention. Thus, H4a and 4b are partially supported. Figure 3 are plotted to 
illustrate the interaction between identity centrality variables and the variable of university 
entrepreneurial mission, which shows high level of university entrepreneurial mission has a 
significant influence on strengthening the influence of entrepreneurial identity centrality and 
weakening the influence of scientific identity centrality on individual spin-off intention.

6  Discussions and conclusion

Motivated by the extent literature in psychological perspective on entrepreneurship, this 
study employs the identity theory and incorporating different types of identity central-
ity possessed by academic scientist and the role of university entrepreneurial mission in 
influencing entrepreneurial intention. While much of the work have focused on unpacking 
the conflict between entrepreneurial and scientific identity, our study followed the logic 
developed by Jain et al. (2009), Bercovitz and Feldman (2008) on the reconstruction and 
re-modification of individual’s identity. For that reason, we hypothesized that both entre-
preneurial and scientific identity are interrelated.

Related to our research questions, this study found that entrepreneurial identity central-
ity is critical for academic entrepreneurship by encouraging academic scientist to consider 
different forms of commercialisation activities. This finding supports previous studies 
(Abreu and Grinevich 2013; O’Kane et al. 2015) that argues the important of entrepreneur-
ial attitude regardless the types of commercialization activities. Looking on Chinese con-
text, the finding that entrepreneurial identity centrality has positive implication on spin-offs 
creation, patenting and licensing shows that current regulation does not become a barrier 
for commercialization activities as long as academic scientists have a strong entrepreneur-
ial mind-set (Wu 2010). However, the study found that scientific identity was confirmed to 
have a negative effect on spin-offs intention. This finding shows that the conflict between 
entrepreneurial and scientific identity is still prevailing especially in the context of spin-
off creation (Jain et al. 2009; O’Kane et al. 2015; Wu 2010). Apparently, having a strong 
scientific identity may force academic scientists to stay in academia or find less complex 
commercialization activities such as research contracting or consulting. Another barrier for 

Fig. 3  The moderating effects of University entrepreneurial mission on the relation between identity cen-
trality and spin-off intention. SOI spin-offs intention, UEM university entrepreneurial mission, EIC entre-
preneurial identity centrality, SIC scientific identity centrality
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academic scientists in China to establish spin-offs is due to the regulation on the ownership 
of the spin-offs (J. Wu, Zhuo, and Wu 2017).

Moreover, the interaction analysis of this study confirms the effect of entrepreneurial 
identity centrality is stronger for academic scientists with intentions for spin-off creating, 
patenting and licensing when it combines with scientific identity centrality. These findings 
indicate that scientific identity centrality does not merely conflict with academic scientists’ 
intention to engage in academic entrepreneurship activities but may complement their aspi-
ration to participate in entrepreneurial activities. This study shows support to the work of 
Jain et  al. (2009) and Pratt and Foreman (2000) that argue on the concept of hybrid or 
multiple identity. However, there is no evidence for such interaction effect on contracting 
research and consulting intention. in other words, academic scientists with a strong entre-
preneurial identity centrality prefer to engage in creating spin-offs, patenting or licensing 
as a way for research commercialization. This might because the lower market perspective 
for contracting research and consulting especially among academic scientists with hybrid 
identity centrality (Guan et al. 2007). Interestingly, when scientific identity was analysed 
independently, the study found no evidence for the intention to commercialize research. It 
might be the case that academic scientists with strong scientific identity centrality prefer to 
stay away from academic entrepreneurship. They are more inclined to publish their work in 
important journals instead of engage in commercialization activities. Another explanation 
is because they have a little knowledge about IP protection or the benefit of research com-
mercialization (Eesley et al. 2016).

Concerning the effect of university context, we confirmed that the impact of univer-
sity entrepreneurial mission is only relevant for academic scientists with entrepreneurial 
identity centrality in the context of spin-offs creation. This finding not only implies the 
importance of university institutional context to encourage academic scientists’ inten-
tion to establish start spin-offs, which have been highlighted in previous studies, but also 
reflects some limitation and weakness regarding to other alternative path for research com-
mercialization such as patenting, licensing, research contracting and consulting. Although 
the Chinese government have enacted several laws to protect the ownership of intellectual 
property and to encourage new inventions to be patented, academic scientists still perceive 
as a barrier for research commercialization (Eesley et al. 2016). Moreover, activities such 
as contracting research and consulting activities is more likely to be influenced by personal 
social networks with industry (Wright et al. 2008), especially in Chinese “Guanxi” society. 
To summarise, the results of the hypotheses testing are presented in Table 8.

6.1  Contribution and limitation

The theoretical contributions of this study can be demonstrated in several ways. First, the 
study extends academic entrepreneurship research by using identity theory to examine how 
identity centrality influences academic scientists’ intention to take part in different research 
commercialisation activities. Although a large body of research focuses on psychologi-
cal perspectives of individual academic scientists, such as motivations (Hayter 2015; Lam 
2010), cognition styles and passions (Huyghe et al. 2016), attitudes and belief (Urban and 
Chantson 2019), few studies provide empirical evidences on the effects of identity cen-
trality in supporting or inhibiting activities, such as spin-off creation, patenting, licensing, 
research contracting and consulting.
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Second, our study enriches the academic entrepreneurship literature by revealing an 
intricate relationship between entrepreneurial and scientific identity centrality. The findings 
suggest that both identity centralities play a role in endorsing research commercialisation 
activities. This finding presents a new perspective in explaining role conflicts in academic 
entrepreneurship (Zou et al. 2019), and how to balance the hybrid role identities in identity 
hierarchy (Jain et al. 2009; O’Kane et al. 2019). As the finding has shown, the interactive 
effect of both identity centrality offers a stimulating opening for further investigation on 
the new emerging concept, such as entrepreneurship as a practice. As we perceive entre-
preneurship as an unfolding of everyday practices, it is believed that entrepreneurs carry 
patterns of behaviour and routines at an individual level, social level and the activities that 
happen in these two levels. In the context of starting spin-offs, the finding shows that aca-
demic entrepreneurs do not only rely consciously on their scientific identity centrality but 
also on their entrepreneurial mindset, knowledge, social influence and support. Overall, 
the study provides a new theoretical insight on how to create a balance between an entre-
preneurial and scientific mindset and to encourage more academic scientists to engage in 
entrepreneurial activities.

Lastly, the study makes a contribution by confirming the presence of moderating effects 
of institutional mechanism such as university entrepreneurship mission on the relation-
ship between academic scientists’ identity and their intention for entrepreneurship. More 
specifically, this study found that the university mission to support entrepreneurship influ-
ences academic scientists’ willingness and ability to commercialise research through spin-
offs. This finding enriches not only the current debate in the literature especially on the 
importance of external and contextual factors in supporting entrepreneurship (O’Kane 
et al. 2019; Perkmann et al. 2013; Zhao et al. 2020), but also opens up a new avenue for 
discussion whether the existing policies have been focusing too heavily on spin-offs and 
neglecting other forms of commercialization activities. This situation is highly challenging 

Table 8  Summary of the hypotheses testing

EIC entrepreneurial identity centrality, SIC scientific identity centrality, SOI spin-offs intention, PLI patent-
ing and licensing intention, CCI contract research and consulting intention, UEM university entrepreneurial 
mission

Hypotheses Findings

H1 The positive relationship between EIC and SOI Supported
No positive relationship between EIC and PLI Rejected
No positive relationship between EIC and CCI Rejected

H2 The negative relationship between SIC and SOI Supported
The positive relationship between SIC and PLI Rejected
The positive relationship between SIC and CCI Rejected

H3 The moderating effect of SIC on the relationship between EIC and SOI (positive) Supported
The moderating effect of SIC on the relationship between EIC and PLI (positive) Supported
The moderating effect of SIC on the relationship between EIC and CCI (positive) Rejected

H4a The moderating effect of UEM on the relationship between EIC and SOI (positive) Supported
The moderating effect of UEM on the relationship between EIC and PLI (negative) Rejected
The moderating effect of UEM on the relationship between EIC and CCI (negative) Rejected

H4b The moderating effect of UEM on the relationship between SIC and SOI (negative) Supported
The moderating effect of UEM on the relationship between SIC and PLI (positive) Rejected
The moderating effect of UEM on the relationship between SIC and CCI (positive) Rejected
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for university managers such as TTOs, heads of department and research group leaders to 
develop policies that are more specific and tailored to the characteristics and needs of aca-
demic scientists.

Moreover, the results of our study indeed have some practical recommendation for pol-
icy makers. First, the study provides insights of role of entrepreneurial and scientific iden-
tity in motivating academic scientists to participate in certain entrepreneurial activities. 
Based on the finding of this study, some proactive policies could be developed to encour-
age academic scientists to pursue different mechanism of research commercialization from 
a rather complex activity such as spin-off creation to informal activities such as take part 
in contract research or consultation. Consequently, technology transfer office at Chinese 
university needs to redefine their roles in introducing more commercialization activities. 
Moreover, one of the interesting findings of this study is that even though scientific iden-
tity centrality is negatively related to the intention to creating university spin-offs, when 
academic scientists exhibit low entrepreneurial identity centrality. The impact of interac-
tion between entrepreneurial and scientific identity centrality strengthens their intentions 
on both spin-off intention and patenting and licensing intention. This result implies that 
having scientific identity centrality may benefit academic entrepreneurship when entre-
preneurial identity centrality is strong enough to balance the impact of scientific identity 
centrality. To this end, policies to nurture their entrepreneurial identity centralities should 
be developed to allow academic scientists to balance both scientific and entrepreneurial 
mindset in identifying and shaping opportunities. Given that the university mission is 
important for academic entrepreneurship, university managers such as TTOs officers, head 
department and research leaders could create a better environment and formulate incen-
tive to encourage academic scientists to commercialise research and to manage uncertainty 
(O’Kane et al. 2019). More specifically, as the findings of our study suggest that the uni-
versity mission can play an important role in academic entrepreneurship, universities in 
China may use a ‘top-down’ policies, either to encourage more entrepreneurial activities or 
provide more incentives for academic scientists to try different mechanism such as patent-
ing, licensing, research contracting and consulting as pathways to disseminate and com-
mercialize research. Moreover, performance evaluation and promotion criteria should be 
designed to include commercialization activities whereas research funding should be allo-
cated to meet the requirements from the industry.

Our study has several limitations indicating fruitful avenues for future research. First, 
the measurement of this study neither involved in the actual behaviour of academic entre-
preneurship nor in the level of what academic scientists do to reflect how the real iden-
tity centrality act in the realm of academic entrepreneurship. Future research is needed to 
investigate the deeper sense of this structure, e.g. how academic scientists allocate scarce 
resources like time. Second, the measurements of variables we use in this research are 
based on scales developed in the western literature. Although for some measures the word-
ing was modified to avoid invalid expressions due to the cultural diversity of China and 
Western countries, we cannot entirely eliminate potential cultural issues (Yang 2006). Con-
sequently, we encourage future research to develop more contextual scales for academic 
scientists in China. Third, the data collected in our research is cross-sectional and the find-
ings rely on self-reported data. There is also a bias toward science and engineering school/
faculty as a source for academic entrepreneurship. In fact, many subjects in humanities and 
social science may produce various commercialization and entrepreneurial activities. The 
samples are quite limited and the data did not enable comparing the effect of role identity in 
different periods or assess how individual identity actually affects academic entrepreneurial 
intentions, considering these limitations on data collection, a longitudinal study with large 
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samples is needed to address this issue. Additionally, given that both individual and organi-
sational factors influence academic entrepreneurship (Gümüsay and Bohné 2018), compre-
hensive research covering such factors should be considered in future research.
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