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Abstract

This article focuses on the entrepreneurial identification (EI), through the perspectives of social

identity theory and identity theory. Using an empirical method, we investigate factors that affect

the formation of EI. Results show that academic entrepreneurs’ multiple identities (MI) and role

conflict (RC) influence such type of formation. Moreover, we use role orientation (RO) as a moder-

ating variable and find that, although RO of academic entrepreneurs can moderate the relationship

between RC and EI, the effect of MI on EI cannot be moderated by ROin a significant way. We also

discuss and validate the relationship between EI and academic entrepreneurial performance.

These findings highlight the importance of certain factors in forming anEI, thus providing theoretic-

al contributions of RO moderation in the relationship between RC and EI, as well as insights into

the integration of social identity theory with identity theory.
Key words: multiple identities; role conflict; role orientation; entrepreneurial identification; academic entrepreneurial

performance

1. Introduction

Universities play an increasingly important role in technology trans-

fer and market invention expertise (Guerrero and Urbano 2012).

Academic entrepreneurship, defined as the commercialization pro-

cess of university intellectual property or technology transfer (Albats

et al. 2016), is seen as an engine of economic growth (Golob 2006)

and contributes to the creation of a sustainable entrepreneurial en-

vironment (Guerrero et al. 2015). In some methods of technology

transfer, such as licensing or start-up creation (Pérez and Sánchez

2003), the likelihood of success is largely influenced by academic

researchers in playing their identity as entrepreneurs (Wright et al.

2004). Scholars have defined different perspectives within the

concept of academic entrepreneurs such as the knowledge transfer

perspective (Wright 2014) and the patents and license perspective

(Duberley et al. 2007). In this article, we adopt the concept of

academic entrepreneurs as defined by Armano and Scagnelli—that

is, academic entrepreneurs are faculty members employed at a uni-

versity or academic institution (i.e. full, associate, and assistant

professors) while con currently working as shareholders and/or

directors in a science-based company (Armano and ScagnelLi 2013).

In the current literature, academic entrepreneurship research has

focused on three areas. One area studies on the environmental level

that includes government policies on academic entrepreneurship.

For example, the government establishes financial support

(Henrekson and Rosenberg 2001), innovation policy (Dodgson and

Staggs 2012), and relevant laws and regulations for academic

entrepreneurship, such the passage of the Bayh-Dole Act in the US

Congress (Harman and Harman 2004). Research has also focused

on the organization level—i.e., the university’s organizational struc-

ture, governance structure, and reward system—that are greatly

significant in stimulating academic entrepreneurs (Urbano and

Guerrero 2013). Moreover, university incentive systems have an im-

portant influence on the attitude of academic entrepreneurs

(Bercovitz and Feldman 2008). The third area is the individual level,

which demonstrates that entrepreneurial growth ambition (Hayter

2015), social networks (Rasmussen et al. 2015), background

(O’Gorman et al. 2008), and access to resources (Mosey and Wright

2007) are critical factors in an individual’s success in academic

entrepreneurship. Additionally, research has focused on academic

entrepreneurs’ role-identity modification (Jain et al. 2009).

Recently, although studies have shown the need to explore

micro-level factors of academic entrepreneurship (Wright 2014), lit-

tle attention has been paid to the academic entrepreneurial identity.

In the process of academic entrepreneurship, scholars must
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recognize the entrepreneurial identity and try to accept the common

knowledge, values, and behavioral characteristics of entrepreneurs.

Individual perceptions of a new identity may have a crucial impact

on the outcome of entrepreneurship. As such, the formation of

entrepreneurial identity is a key factor that influences such a transi-

tion. As noted by Hoang and Gimeno (2010), entrepreneurial iden-

tity is a crucial concept that affects the success of potential

entrepreneurs. Entrepreneurial identification (EI) can guide and

drive goal-oriented behavior and provide a path for entrepreneurs to

achieve their goals, thus transforming potential roles into real roles

(Hoang and Gimeno 2010). Such identification can also promote

the success of entrepreneurship.

Although both social identity theory and identity theory purport

that identity is a dynamic process of construction, and various fac-

tors affect individual identity (Hogg et al. 1995), few articles have

examined the factors that influence the formation of EI among aca-

demic entrepreneurs. To complement this research, this article uses

multiple identities (MI) and role conflict (RC) as independent varia-

bles, EI as a dependent variable, and role orientation (RO) as a mod-

erating variable. Furthermore, we investigate the influence of EI on

academic entrepreneurial performance (AEP).

The article is structured as follows. In the next section, we intro-

duce the theoretical background and develop our hypotheses. We

further explain the process of data collection and the results of the

empirical analysis. Finally, we suggest the remaining theoretical and

empirical issues, as well as future research directions. Figure 1 shows

the model structure of this article.

2. Theory background

The relationship and outcomes between entrepreneurial identity and

entrepreneurial behavior has attracted increasing academic attention

(Alsos et al. 2016). As an important part of social psychology, social

identity theory argues that social identity is a product of communi-

cative behaviors that are formed and developed through social inter-

actions (Scott et al. 2010). Individuals define their sense of self in

terms of social categories or group memberships (Tajfel and Turner

1986) and achieve social identity from group members (Mills and

Pawson 2012). Studies have shown that individuals generally have

hybrid identities as opposed to a single social identity (Alsos et al.

2016). A large body of research attests that an individual’s MI tend

to have positive implications for well-being, motivation, and engage-

ment (Ramarajan 2014). In the field of academic entrepreneurship,

scholars embody MI by participating in multiple group activities be-

fore being an academic entrepreneur. This article attempts to ana-

lyze the influence of MI on the subject of EI.

Identity theory is a branch of sociological theory that describes

an individual’s role and role-related behavior. Identity theory

assumes that different roles require individuals to act and think in

different ways (Alsos et al. 2016). RC refers to an individual’s per-

ception that the demands of one role (role A) make it difficult to sat-

isfy the demands or expectations of a competing role (role B)

(Shepherd and Haynie 2009). Because academic entrepreneurs em-

body two roles, scholars and entrepreneurs, such roles may occa-

sionally conflict. Relevant studies have shown that multiple role

compromises can affect an individual’s well-being due to uncertainty

and stress caused by RC (Marks 1977). RC at work tends to increase

anxiety and decrease job satisfaction (Palomino and Frezatti 2016).

The current article aims to examine the effect of RC on EI.

RO is one essential outcome that the process of socialization

may influence (Jones 1986). In different organizational environ-

ments, socialization tactics results in different ROs. In addition, RO

is related to manner and behavior. As Parker noted, the way individ-

uals define their roles affects their behavior (Parker et al. 1997).

Even within the same job, individuals with different ROs will show

different kinds of behaviors. In this sense, RO refers to how individ-

uals define their roles, the types of tasks, goals, and problems they

see as relevant to their roles, and how to effectively approach such

tasks, goals, and problem (Parker 2007). For an individual, RO

plays an important part in achieving both individual and organiza-

tional goals. For example, technological innovators with flexible

RO are more likely to generate creative ideas (Howell and Boies

Figure 1. A theoretical framework of EI.
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2004). RO plays an important role between a high performance

work system and employee proactivity (Beltrán-Martı́n et al. 2017).

When scholars become academic entrepreneurs, many differences

exist between the two roles (Jain et al. 2009). Scholars must trans-

form their academic roles and redefine their new role as academic

entrepreneurs. RO is described as one’s own role construction

(Howell and Boies 2004); thus RO may play an important part in

the process of academic entrepreneur transformation and gaining

EI. As such, this article uses ‘role orientation’ as a moderator vari-

able to explore its effect on the two relationships—namely, MI and

EI and RC and EI.

3. Hypotheses

3.1 MI, RC, and EI
As social identity theory suggests, an individual defines himself/her-

self and self-behavior according to a social category or a group

(Tajfel and Turner 1986) and obtains their social identity from the

other group members (Mills and Pawson 2012). Organizational

scholars propose that an individual’s MI can be used as an ‘energy

resource’ to obtain resources at work, thus promoting success and

well-being (Dutton et al. 2010). The link between MI and the EI is

important for several reasons.

First, having MI can provide academic entrepreneurs with a

source of social capital that helps them to form an EI. As proposed

by Dutton and colleagues (2010), identities can enable individuals

to increase the number and diversity of relationships they have at

work thus helping them to acquire more resources to draw on dur-

ing challenging or stressful periods. Scholars’ MI enable them to ob-

tain the support of material and human resources, as well as

knowledge and information through communication with different

groups. Furthermore, insights, skills, and experiences individuals de-

velop as members of different groups can be used not only as a re-

source for gaining entry into previously inaccessible markets, but

also to reconceptualize and reconfigure work (Ely and Thomas

2001). Therefore, scholars’ MI increase academic entrepreneurial

social capital and provide a variety of resources to reconceptualize

and reconfigure work. Because social capital is key to academic

entrepreneurship (Mosey and Wright 2007), MI provide a resource

basis for academic entrepreneurship that contributes to the forma-

tion of EI.

In addition, MI enable support from members of the community

and help academic entrepreneurs adapt to the transition process,

thus promoting the formation of EI. Members of multiple groups

can provide social and emotional support for others (Haslam et al.

2008). Before becoming an academic entrepreneur, scholars actively

participate in group activities to gain attention and emotional sup-

port from the community members. Group memberships tend to

have positive implications on individuals’ well-being and help with

life transitions (Haslam et al. 2008). When academic entrepreneurs

face a new environment and challenges of entrepreneurship, MI help

them to gain a sense of psychological stability and security, thus

reducing the pressure of academic entrepreneurship and promoting

the formation of EI.

Finally, the experience of managing multiple groups allows aca-

demic entrepreneurs to develop flexibility that is useful in forming

an EI (Haslam et al. 2008). Before becoming academic entrepre-

neurs, scholars’ management of MI develops flexibility to cope with

a changing environment. Flexibility has a positive effect on mitigat-

ing conflict (Halperin and Dweck 2011). Therefore, academic entre-

preneurship flexibility in dealing with MI makes it possible to deal

with setbacks and problems in the face of an entrepreneurial envir-

onment and contributes to EI. Based on such arguments, we hy-

pothesize the following.

Hypothesis 1: MI positively influence EI.

The identity theory assumes that different roles require individu-

als to act and think in different ways (Guo 2011). Most academic

entrepreneurs try to preserve their roles as scholars when they en-

gage in academic entrepreneurial activities (Dodgson and Staggs

2012). However, when these two roles have inconsistent or incom-

patible values and norms, it leads to RC. There are many ways in

which RC may influence EI.

Figure 2. The moderating effect of RO on the relationship between RC and EI.
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First, over time, RC makes it difficult for academic entrepreneurs

to perform more than one job simultaneously. In such a case, the in-

dividual is likely to give up his/her latest entrepreneurial identity.

Scholars and entrepreneurs have different time horizons, and aca-

demic timelines are much longer than entrepreneurial timelines

(Bansal and O’Brien 2012). The period of time it takes for a scholar

to achieve high-quality research is often longer than it takes to deal

with problems as an entrepreneur. However, finding, using, and

bringing opportunities to market quickly are key dimensions in en-

terprise performance for entrepreneurs in a fast-moving, high-tech

environment (Shepherd and Levesque 2002). In contrast, academic

research takes a long time, which is not conducive in establishing a

competitive advantage. Thus, the time inconsistency makes it diffi-

cult for academic entrepreneurs to meet the requirements of the two

different roles. As a result, RC makes it easy for academic entrepre-

neurs to forgo their new identities.

Second, academic entrepreneurs’ RC is also inconsistent in terms

of values. RC is defined as the degree to which individual expecta-

tions are incompatible or inconsistent with values and expertise of

the current role (Rai 2016). Academic entrepreneurs have taken the

two roles of scholars and entrepreneurs into account. The role of an

entrepreneur is to emphasize the enterprise organization goals, while

scholars’ pursuit is knowledge, innovation, and creation. The values

and aims of these roles are inconsistent and often incompatible and,

as such, the process of entrepreneurship can confuse academic entre-

preneurs. In this sense, RC may raise some doubts, and academic

entrepreneurs could be forced to re-examine their identities as entre-

preneurs. As a result, academic entrepreneurs tend to give up EI.

Third, RC is incompatible in the structure of knowledge and

ability. Entrepreneurs need to be able to manage, coordinate, and in-

tegrate multiple resources. Moreover, as entrepreneurs observe the

entrepreneurial environment and market demand changes, they need

to look for opportunities as determinants. However, scholars who

identify an opportunity may not be able to exploit it because of a

lack of required information and abilities (Urbano and Guerrero

2013). This is because as scholars, they adhere more to the frontier

theory and related information in their respective fields of study.

Such inconsistencies of information, knowledge, and ability required

by academic entrepreneurs’ two roles could lead to RC, which might

also increase the conversion time necessary to gain the requisite

knowledge and ability. Consequently, academic entrepreneurs may

be unable to seize an opportunity in the effective time period in

order to obtain academic entrepreneurship success and cause aca-

demic entrepreneurs to rethink their role of entrepreneur. As such,

this article proposes the following hypothesis.

Hypothesis 2: RC negatively influences EI.

3.2 The moderating effect of RO
Innovative faculty members are more likely to become entrepreneurs

(Miller et al. 2018) if they have an orientation that includes creativ-

ity and innovation as part of their academic role (Howell and Boies

2004). Hence, academic entrepreneurs with such a RO are more

likely to participate in multiple groups and gain MI. This study sug-

gests that RO may moderate the relationship between MI and EI.

On one hand, academic entrepreneurs with higher RO have

more flexibility. They define and view their work in a positive way

and have a positive attitude toward new entrepreneurial environ-

ment and identity. Academic entrepreneurs’ MI provide diverse re-

source support for entrepreneurship (Dutton et al. 2010). Academic

entrepreneurs with higher RO can flexibly coordinate and manage

diverse resources developed by MI. In addition, academic entrepre-

neurs can also forecast and solve problems arising from the business

in a timely way. Hence, RO promotes the realization of entrepre-

neurial goals and moderates the relationship between MI and EI.

On the other hand, academic entrepreneurs with higher RO have

more initiative to actively build social resources that may promote

the achievement of goals (Thomas et al. 2010). Generally speaking,

academic entrepreneurs with high RO have a more positive attitude

in regards to their MI. Moreover, they have an increased motivation

to communicate with others. In this sense, academic entrepreneurs

with higher RO may garner social capital and emotional support

more easily from scholars’ groups. Thus, RO can positively moder-

ate the effect of MI on EI. On the basis of these arguments, we pro-

pose the following hypothesis.

Hypothesis 3: RO positively moderates the relationship between

MI and EI in such a way that the higher the RO, the more posi-

tive the effect on EI with MI.

When the requirements of an academic entrepreneur’s two roles

are inconsistent, the individual may feel RC, which is more likely to

cause anxiety and pressure. Hence, RC negatively affects the forma-

tion of EI. In such cases, academic entrepreneurs need to use strat-

egies to reduce anxiety and pressure. As Morrison and Dance noted,

RO is associated with motivational states such as affective commit-

ment (Morrison and Dance 1994). RO is a set of beliefs that can be

altered according to a changing external environment (Parker

2007). In this sense, academic entrepreneurs with RO may change

their motivation, beliefs, and manners to suit the changing entrepre-

neurial environment. In this way, RO may help reduce the effect of

RC on EI.

Academic entrepreneurs with high RO are likely to be more flex-

ible in their ability to cope with conflicts and problems in the pro-

cess of entrepreneurship. As noted by Parker (2007), a flexible RO

predicts a more proactive solution to a problem. In this regard, aca-

demic entrepreneurs with higher RO can solve inconsistencies time-

ly. In addition, academic entrepreneurs actively learn and adjust

their own knowledge and ability structure to meet the needs of aca-

demic entrepreneurship. Hence, academic entrepreneurs’ RO could

reduce the negative impact of RC on the formation of EI.

In addition, academic entrepreneurs with high RO have the ini-

tiative to adjust their positioning in response to a changing environ-

ment and conditions in a timely manner. Relevant research shows

that a proactive career orientation reduces stress and uncertainty

regarding the future and is associated with well-being (Flum and

Blustein 2000). Academic entrepreneurs with initiative can adjust

their career orientation in a new entrepreneurial environment. They

are no longer seen as scholars and they gradually accept and empha-

size their new identity of entrepreneur. Academic entrepreneurs with

high RO could adjust their status actively, which would help to re-

duce anxiety and stress. Thus, RO can moderate positively the rela-

tionship between RC and EI. Hence, we hypothesize the following.

Hypothesis 4: RO positively moderates the relationship between

RC and EI in such a way that the higher the RO, the less negative

the effect of RC.

3.3 EI and AEP
Existing evidence suggests that EI can affect the AEP. First, EI ena-

bles them to engage in activities and goals with entrepreneurial
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intentions that help to improve the AEP. As noted by Lawler (1968),

identification affects job intentions or goals, which in turn affects ef-

fort and performance (Lawler et al. 1968). Academic entrepreneurs

form their EI by accepting the behavioral norms, tasks, and other

requirements of an entrepreneur. Therefore, they engage in entrepre-

neurial activity with the goals of entrepreneurs and through their

own efforts to actively participate in the commercialization of re-

search results and technology transfer. As a result, academic entre-

preneurs can achieve a successful AEP.

Additionally, if academic entrepreneurs form an EI, they would

engage in their work with an entrepreneurial attitude and maintain

enthusiasm. In this regard, EI makes a contribution to AEP. As noted

by Ajzen and and Fishbein (1980), identification first affects work

attitude (i.e. the behavior at work) and then the result of the work be-

havior (i.e. the performance of the work) (Ajzen and Fishbein 1980).

Academic entrepreneurs who form EI can seize market opportunities

and demand changes because of their entrepreneurial attitude.

Therefore, academic entrepreneurs respond more quickly to market-

changing conditions that could help to commercialize research

results. Consequently, EI could facilitate a more successful AEP.

Finally, if academic entrepreneurs form an EI, they would iden-

tify an entrepreneurial group with a positive attitude and reputation.

In this respect, EI makes a contribution to AEP. Research shows that

when people strongly agree with a group, they are concerned about

the group’s status and welfare, and thus want to generate a good

reputation and attitude in order to obtain the same treatment from

the group members (Blader and Tyler 2009). Academic entrepre-

neurs form their EI and define themselves as members of the entre-

preneurial group, and as such, feel concern about the welfare and

status of the group. Moreover, to gain more recognition and support

from the entrepreneur group, members would want to display a

good attitude and AEP. In this sense, the process of seeking group

identity is also the process of encouraging the entrepreneur to

achieve the entrepreneurial goal of achieving better and faster

results, thus helping to enhance AEP. On the basis of these argu-

ments, we hypothesize the following.

Hypothesis 5: EI is positively related to AEP.

4. Method

4.1 Data collection
The current study investigates academic entrepreneurs from univer-

sities, colleges, and research institutions that are all listed on the offi-

cial website of the Ministry of Education of China. A questionnaire

was developed to collect data for this study. To circumvent potential

common method variance biases (Podsakoff et al. 2003), the ques-

tionnaire was divided into two sections and stages. The first section

covered explanatory variables, and the second part covered the out-

come variables. The questionnaire was administered on two occa-

sions with a six-month time gap in between.

In the first stage, we selected a random sample of 918 academic

entrepreneurs from various universities with whom we had prelim-

inarily contacted to seek their participation. Of the 918 academic

entrepreneurs we identified, 579 were willing to communicate with

the researchers. In the first stage, we collected data using a field sur-

vey and mail survey following the procedure outlined in Chisnall

(2007). We collected 264 available answers regarding MI, RC, RO,

EI, and control variables (Chisnall 2007).

In the second stage, six months after the first stage, data were

collected in a similar matter. We combined the first-stage data and

the second-stage data with AEP and control variables.

Unfortunately, as we only received 248 samples, the final data used

in the study only contained a total of 248 academic entrepreneurs

with independent variables, dependent variables, and control varia-

bles. We conducted nonresponse bias tests by comparing the key fea-

tures of responsive and nonresponsive academic entrepreneurs, as

well as the key features of early and late respondents. The T-tests

showed no significant difference between the groups in terms of age,

gender, and education, business training.

In addition, we classified EI into two subgroups (academic insti-

tution, university) and conducted an independent sample of a T-test

to compare the differences. The results show no significant differ-

ence between the two subgroups (F = 0.006, P>0.10). In addition,

we used the same method to divide AEP into two groups. Based on

the results of the T-test, we also could not find any significant differ-

ence between these two groups (F¼2.300, P>0.10). The results of

the T-test are shown in Table 1.

4.2 Study measures
Based on previous research, we developed a questionnaire to meas-

ure the variables in our model (Table 2). We used multiple-item

scales to evaluate analytical structures and indicators to measure all

of the variables except the control variables. When we could not

find the proper measures in previous literature, we developed a new

measure standard. Participants answered all questions using a five-

point Likert-type scale.

The questionnaire was created in English and subsequently trans-

lated and managed in Chinese. We designed an initial English ver-

sion of the questionnaire through a validated measuring scale used

in previous literature. To maintain content validity during transla-

tion, we invited three bilingual business researchers who specialize

in academic entrepreneurship to translate the questionnaire using

the following process. Two professional translators independently

translated the English questionnaire into Chinese, compared their

translation, and developed the final Chinese version. A third profes-

sional translator translated the final Chinese version of the question-

naire into English and compared it with the original English version

for consistency and validity.

The Chinese version of the questionnaire underwent several

rounds of pretest and refinement. It was first sent to a panel of aca-

demics and practitioners to check for ease of use and to ensure the

measurement items would be interpreted accurately. The revised

questionnaire was then submitted to twelve experienced Chinese

academic entrepreneurs to check for clarity and appropriateness.

According to their feedback, some items were deleted and others

were modified. Prior to finalization and administration of the sur-

vey, a pretest was conducted with six academic entrepreneurs from

a college, a university, and a research institute in China. Academic

entrepreneurs were asked to complete the survey and raise any issues

of concerns. This stage of pretesting only slightly improved the num-

ber of measurement items. The final measurements of the study are

shown in the Table 1.

Table 1. Independent sample of the t-test

T-test

F Sig

EI 0.006 0.940

AEP 2.300 0.131
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4.2.1 Independent variables

According to the research of Haslam et al., MI refer to specific

group membership and social identification that individuals gain

from different groups (Haslam et al. 2008). In this article, we tried

to define groups as social groups as academic communities, cooper-

ation groups, interdisciplinary cooperation teams, and so forth. RC

refers to an individual’s perception that the demands of one role

(role A) make it difficult to satisfy the demands or expectations of a

competing role (role B) (Shepherd and Haynie 2009). High reliabil-

ity and internal consistency has been shown in MI (a¼ 0.78) and

RC (a¼ 0.69). RO, which refers to how individuals perform their

roles and adjust to task requirements, was measured by five items

adopted from Jones (1986). The reliability and internal consistency

(a¼ 0.75) of RO was high.

4.2.2 Dependent variables

The measurements of EI are adopted from Hekman et al. (2009).

The six-item scales evaluate the extent to which academic entrepre-

neurs identify with an entrepreneurial identity. In addition, this re-

search measured AEP. The scales of EI (a¼ 0.87) and AEP (a¼
0.91) showed high reliability and internal consistency.

4.2.3 Control variables

In studies of identity, as noted by Hekman et al. (2009), factors such

as gender, age, and education background can be viewed as control

variables. Hence, we chose these factors as control variables.

Gender measurement is a dummy variable, and age is measured by

objective data. The education background scales range from one to

four, which represent middle school, high school, and undergradu-

ate, postgraduate, and so forth. Moreover, as academic entrepre-

neurs who went through business training have an important effect

on results, we selected business training as a control variable. In this

article, business training refers to whether an individual has learned

business knowledge or gone through business training in the course

of academic entrepreneurship. Our research investigated academic

entrepreneurs from universities, colleges, and research institutions.

As researchers have suggested that the affiliation of the academic

entrepreneur may have an important effect on results, we selected

the institution as a control variable in the model. In this article, insti-

tution refers to an individual affiliated with a university, college, or

research institute.

4.3 Results
Before the regression analysis, we conducted an exploratory factor

analysis (EFA) and confirmatory factor analysis (CFA) to ensure the

reliability and validity of the structure (Tse et al. 2015). According

to the following criteria, we carried out a factor analysis using all

the multi-item scales and retained items for each theoretical con-

struct (Tse et al. 2015) with the following conditions: (1) the item

must load to the correct theoretical construct and the factor loading

for the item must be greater than 0.5; and (2) no double loadings

can exist (an item loaded to two constructs with factor loadings

greater than 0.4). The result of the EFA showed that, with the excep-

tion of items RC4, RO4, and RO5, the remaining twenty-two factor

loads were above 0.4, and there were no double loadings. As such,

Table 2. Factor loadings from reliabilities

Measures Factor

loading

AVE Cranach’s

Alpha

MI (MI) 0.59 0.78

MI1 Before becoming an entrepreneur, I belonged to many different groups. 0.60

MI2 Before becoming an entrepreneur, I joined in the activities of many different groups. 0.87

MI3 Before becoming an entrepreneur, I had friends who were members of many different groups. 0.84

MI4 Before becoming an entrepreneur, I had strong ties with many different groups. 0.73

RC 0.50 0.69

RC1 Taking teaching, research, and entrepreneurship into account, I often encounter conflicts in time distribution. 0.63

RC2 Taking teaching, research, and entrepreneurship into account, I often encounter conflicts in problem-solving. 0.77

RC3 Taking teaching, research, and entrepreneurship into account, I often doubt my pursuits. 0.71

RC5 Taking teaching, research, and entrepreneurship into account, I often encounter conflict in my measurement

system.

0.68

RO 0.50 0.75

RO1 I have made an attempt to redefine my role as an entrepreneur and change what I am required to do. 0.70

RO2 While I am satisfied with my overall job responsibilities, I have altered the procedures to adapt to new

entrepreneurial actions.

0.60

RO3 I have changed the mission or purpose of my role after becoming an entrepreneur. 0.71

EI 0.53 0.87

EI1 In general, when someone praises entrepreneurs, it feels like a personal compliment. 0.72

EI2 In general, when someone criticizes entrepreneurs, it feels like a personal insult. 0.81

EI3 I When I talk about entrepreneurs, I usually say ‘we’ rather than ‘they’. 0.77

EI4 An entrepreneur’s successes are my successes. 0.70

EI5 I am pleased to be a member of the entrepreneurial profession. 0.70

EI6 If a story in the media criticizes entrepreneurs, I feel embarrassed. 0.68

AEP 0.69 0.91

AEP1 In the process of academic entrepreneurship, I achieve the economic benefits of research commercialization. 0.73

AEP2 In the process of academic entrepreneurship, I produce the social benefits of research commercialization. 0.85

AEP3 Academic entrepreneurship facilitates my scientific research. 0.85

AEP4 Academic entrepreneurship is my long-term activity. 0.86

AEP5 Academic entrepreneurship continuously facilitates my scientific research and research commercialization. 0.85
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we removed these items. We then performed the confirmatory factor

analysis (CFA) and the results showed that all twenty-two items

formed five suitable factors: MI, four items; RC, four items; RO,

three items; EI, six items; AEP, five items. The CFA model presented

a reasonable fit to the data (v2/DF =1.91; CFI = 0.90, IFI = 0.90;

RMSEA = 0.07). The results of the CFA are shown in Table 2:

The results showed that the factor loadings of all items were

larger than 0.5 in the related factors, there were no high cross-

loadings, and thus the convergent validity was good (Tse et al.

2015). Based on the factor loading, we calculated the average var-

iances extracted (AVE) of the five constructs (MI, RC, RO, EI, AEP)

as 0.59, 0.50, 0.50, 0.53, and 0.69 (from 0.50 to 0.69). At the same

time, the composite reliability of the five factors was 0.85, 0.80,

0.70, 0.87, and 0.87. In addition, we also report means, standard

deviation, correlations, and the square roots of AVE scores in

Table 3. The results indicate that all the square roots of AVE (from

0.71 to 0.77) were larger than the correlation coefficients among the

six factors (maximum value was 0.54), which demonstrated good

discriminate validity (Zhang et al. 2015). In Table 3, we can see that

MI is positively related to EI while RC is negatively related to EI,

and EI is positively related to AEP. In other words, the results are

consistent with the hypotheses.

Our hypotheses were tested using a hierarchical multiple regres-

sion method, which has been widely applied to test moderator

effects (Yuan and Chen 2015). In order to facilitate the testing of

interaction and secondary effects, the independent variables were

centered before the calculation. For multi-item variables, we used

the average of the respondents’ scores on the related items. Results

are shown in Table 4.

To detect whether common method bias was present in our data,

we performed Harman’s single-factor test in which the un-rotated

solution to an EFA is examined. In this test, common method bias

may be present when either (1) a single factor emerges from the ana-

lysis, or (2) one factor emerges from the analysis accounts for a ma-

jority of the data. The un-rotated solution leads to the retention of

five factors with eigenvalues greater than 1.0, and the first factor

explains only 29.4% of the total variance. In order to further detect

common method variance and ensure the reliability and validity, an

alternative measurement model was tested in which all indicator

items for all variables were modeled to measure a single factor. This

single factor model is equivalent to Harman’s one-factor test that is

often used to detect common method variance (Podsakoff et al.

2003). As expected, the model returned a low model fit (v2 / df =

5.56; CFI = 0.46, IFI = 0.47; RMSEA = 0.16) in which all model fit

indicators were significantly outside of the desired range. These

results suggest that our data are not biased by an underlying com-

mon method factor.

As shown in Table 4, model 1 contains five control variables, and

the coefficients of the control variables are not significant (F¼0.62,

P>0.10). In model 2, the equation became significant (F¼2.82,

P<0.01) after entering MI and RC. The coefficients of MI (b¼0.30,

P<0.01) and RC (b = �0.18, P<0.05) are significant, thus support-

ing Hypotheses 1 and 2. In model 3, we add the moderating variable

RO. By calculating the correlation between the dependent variables

and the independent variables, a significant result (F¼7.41, P<0.01)

was generated. In addition, there is significant incremental variance

(DR2 = 0.25, DF = 15.70, P<0.01) compared with the previous step.

At the same time, the interaction between RO and MI ((RO * MI)

b¼0.07, P>0.10) is not significant, and the results indicate that H3

is not supported. The interaction items of RO and RC ((RO*RC),

b¼0.20, P<0.05) are significant and support H4. When RO is at a

low level, the slope of RC and EI is negative; when RO is at a high

level, the slope of RC and EI becomes positive, which indicates that

RO has a significant moderating effect, as shown in Figure 2.

The relationship between EI and AEP is shown in Table 4 by the

regression analysis. In model 1, most of the control variables of

the regression equation are not significant (F¼1.94, P<0.10), and

the business training became significant. In model 2, after entering

EI and AEP, the equation becomes significant (F¼4.06, P<0.01)

with significant incremental variance (DR2 = 0.09, DF = 13.63,

P<0.01). In addition, the coefficient of AEP was (b¼0.33,

P<0.01) with significant results and thus supports H5.

4.4 Additional analyses
To further test our results, we tested the mediating effects of EI be-

tween MI, RC and AEP. As noted by Bartel et al. (2012), we tested

the mediating effect as follows (Bartel et al. 2012): in the first step,

we made regression about the relationship between MI, RC and

AEP, and the result indicated that MI positively affected AEP

(b¼0.23, P<0.05), RC negatively affected AEP (b = �0.28,

P<0.01); in the second step, we made regression about the relation-

ship between MI, RC and EI, and the result showed that MI posi-

tively affected EI (b¼0.30, P<0.01), RC negatively affected EI (b =

�0.18, P<0.05); in the third step, this article made regression about

Table 3. Descriptive statistics

MI RC RO EI AEP Gender Age Edu BT Inst

MI 0.77

RC �0.04 0.71

RO 0.34*** �0.15* 0.71

EI 0.25*** �0.21*** 0.54*** 0.73

AEP 0.26*** �0.21*** 0.31*** 0.40*** 0.83

Gender �0.00 �0.07 �0.06 0.02 �0.01 NA

Age �0.14 �0.09 �0.03 0.00 �0.06 0.34*** NA

Edu �0.02 �0.03 �0.12 0.01 0.07 0.22*** 0.08 NA

BT 0.03 �0.14* 0.16* 0.16* 0.23** 0.09 0.16* 0.20** NA

Inst �0.00 �0.00 0.06 0.10 0.05 0.07 0.19** 0.17** 0.01 NA

Mean (Standard Deviation) 3.48 2.78 3.54 3.64 3.13 0.66 41.41 3.69 0.24 0.92

(0.80) (0.88) (0.89) (0.88) (0.86) (0.48) (8.14) (0.48) (0.43) (0.26)

Education: Education background; BT: Business training; Inst: Institution.,

*P< 0.10, **P<0.05, ***P< 0.01(two�tailed test). Entry on the diagonal is the square roots of AVE.
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the relationship between MI, RC, EI and AEP, and the result indi-

cated that MI positively affected AEP (b¼0.16, P<0.1), RC nega-

tively affected AEP (b=�0.24, P<0.01), EI positively affected AEP

(b¼0.22, P<0.05), therefore, EI has a partial mediating effect be-

tween MI, RC and AEP. In other words, we found the mediating

effects of EI between MI, RC and AEP.

5. Discussion

This study attempts to explore factors that affect the formation of EI for

academic entrepreneurs. The results of our empirical test of 248 samples

show that previous MI of academic entrepreneurs positively influence

the formation of EI. Academic entrepreneurship RC has a negative im-

pact on EI, which ultimately affects AEP. Moreover, academic entrepre-

neurs’ identification can be moderated through RO, thereby

strengthening positive effects and weakening negative influence.

Meanwhile, we find that RO moderating the relationship between MI

and EI is not significant. The one possible explanation is that since the

experience of managing MI allows academic entrepreneurs to develop

flexibility (Haslam et al. 2008), academic entrepreneurs have the ability

to deal with the new identity of the demand of entrepreneurs; thus the

moderating effect of RO is not obvious. In addition, we have found the

mediating effect of EI between MI, RC and AEP. These results have

implications for theory and practice that we next summarize.

5.1 Theoretical contributions
Firstly, this article makes an important contribution that helps to fill

the research gap on the formation of EI in academic entrepreneurship.

Currently, the research on academic entrepreneurship is mainly

focused on the environmental and organization levels. Little research

exists on the individual level and specifically how academic entrepre-

neurs form anEI. Hence, from a micro point of view and based on an

identity perspective, this article focuses on the EI and finds MI and RC

that may influence such identification. On one hand, psychologists,

sociologists, and philosophers have long discussed MI (Ramarajan

2014) and have reached the consensus that such identities have positive

implications for an individual’s well-being (Haslam et al. 2008), satis-

faction, commitment (Meyer et al. 2006), and so forth. This study

regards MI as an influential factor that contributes to the formation of

EI. In this respect, it also demonstrates the positive role of MI in the

field of academic entrepreneurship. On the other hand, previous stud-

ies of RC mainly focus on family and work and have shown that RC

has a negative effect. For instance, uncertainty and stress caused by RC

can affect self-happiness (Marks 1977), which increases anxiety and

reduces satisfaction (Palomino and Frezatti 2016). This article takes

significant RC as an influencing factor and finds that its effect on the

formation of EI is also negative. Further, this conclusion validates the

significance of the negative impact of RC. This study also applies MI

and RC to entrepreneurial identity research and provides quantitative

evidence for the impact of both factors on EI.

Secondly, this article verifies that EI is a key variable of

entrepreneurial success (Miller and Le Breton 2011). In the process

of entrepreneurship, EI can promote individuals to actively respond

to change, enhance their adaptability to the entrepreneurial environ-

ment, and improve their chances of success (Shepherd and Haynie

2009). Academic entrepreneurs are different from general entrepre-

neurs. Because of their lack of business knowledge, academic

entrepreneurs tend to focus more on technical aspects than business

aspects, which is not conducive in identifying and seizing market

opportunities (Franklin et al. 2001). Entrepreneurial identity

encourages more entrepreneurial behavior (Farmer et al. 2011),

such as choosing entrepreneurial opportunities and the execution

of entrepreneurial decisions. In this vein, entrepreneurial identity

is beneficial in motivating academic entrepreneurs to engage in

entrepreneurial activities, identify entrepreneurial opportunities,

and promote the success of academic entrepreneurship. As such, our

empirical results support our assumptions and contribute to the re-

search that EI has an important impact on AEP.

Thirdly, this article expands the study of RO. RO refers to the

manner in which individuals perform their roles and adjust to task

Table 4. Results from hierarchical regression analyses (N¼ 248)

Dependent variable:EI Dependent variable: AEP

Model 1 Model 2 Model 3 Model 4

Coefficient

(standard error)

Coefficient

(standard error)

Coefficient

(standard error)

Coefficient

(standard error)

Intercept 3.78*** (0.79) 3.63*** (0.75) 3.42*** (0.66) 3.09*** (0.78)

MI 0.30*** (0.09) 0.14 (0.09)

RC �0.18** (0.09) �0.14* (0.08)

RO 0.55*** (0.08)

Multiple identities*Role orientation (MI * RO) 0.07 (0.08)

Role conflict*Role orientation (RC * RO) 0.20** (0.08)

EI 0.33*** (0.09)

Gender �0.03 (0.19) �0.03 (0.18) 0.02 (0.16) �0.03 (0.18)

Age �0.00 (0.01) �0.00 (0.01) �0.00 (0.01) �0.01 (0.01)

Education background �0.05 (0.19) �0.05 (0.18) 0.07 (0.15) 0.20 (0.18)

Business training 0.32 (0.19) 0.26 (0.19) 0.03 (0.16) 0.41** (0.18)

Institution 0.21 (0.33) 0.22 (0.31) 0.03 (0.27) �0.21 (0.30)

F value 0.62 2.82*** 7.41*** 4.06***

R2 0.03 0.14 0.39 0.17

Adjust R2 �0.02 0.09 0.34 0.13

DR2 0.03 0.12 0.25 0.09

DF 0.62 8.15*** 15.70*** 13.63***

*P< 0.10, **P<0.05, ***P< 0.01 (two-tailed test).
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requirements (Jones 1986). Some of Parker’s research on RO has

focused more on analyzing the influence of this component on

employees’ work behavior, competitiveness, and performance

(Parker et al. 2006). Although the study of RO has increased, there

is a lack of research on academic entrepreneurs’ RO, especially as a

moderating variable and its moderating effect. This study uses RO

as a moderating variable and finds that it could positively moderate

the relationship between MI, RC, and EI. RO, in particular, could

reduce the negative impact of RC.

Fourthly, this article integrates social identity theory with iden-

tity theory (which are closely linked but rarely integrated). Social

identity theory is concerned with the relationship between groups

(Hogg and Terry 2000) and emphasizes interpersonal social inter-

active factors, while identity theory is a sociological theory that

describes the individual’s role and role-related behavior. Although

previous studies have used social identity theory and identity theory

to analyze different research questions, our research design allows

us to integrate these two kinds of integral theories into our concep-

tual framework.

Finally, this article finds that EI mediates the relationship of MI

to AEP, indicating that EI helps academic entrepreneurs utilize MI

and thereby plays a critical role in increasing social capital and sup-

port (Haslam et al. 2008) into AEP. These results enhance our

understanding of the value of EI and these results are consistent with

previous studies (Miller and Le Breton 2011).

5.2 Practical implications
This article provides some practical implications from academic

entrepreneur’s point of view. First, academic entrepreneurs’ MI pro-

vide social capital and diversity of resources for reconceptualizing

and reconfiguring work (Ely and Thomas 2001). In this sense, aca-

demic entrepreneurs should try to gain support and resources from

multiple groups through cooperation and communication.

A second implication is that academic entrepreneurs should take

measures to solve the problems caused by RC. Because academic

entrepreneurs’ RC is not conductive to seizing opportunities quickly

and gaining success in entrepreneurship, it is more difficult to form

an EI. In this regard, academic entrepreneurs should take an object-

ive view of RC and its negative effects. Moreover, they should also

plan to change attitudes and accept their new identities by adjusting

their knowledge and abilities in a timely manner.

In addition, research on RO also reminds academic entrepre-

neurs to continuously adjust their attitude toward academic entre-

preneurship based on environmental changes. In this respect,

academic entrepreneurs should carry out academic entrepreneurial

activities with initiative and enthusiasm and, as such, form EI quick-

ly to achieve a better performance.

According to the results of additional analyses, this study finds

that EI mediates the linkage of MI to AEP. Therefore, a critical way

for academic entrepreneurs to utilize diverse resources and supports

in achieving AEP is participating in entrepreneurial activities and

promoting the formation of EI.

Although our research is based on the individual level, govern-

ments and universities also play significant roles in supporting aca-

demic entrepreneurship (Grimaldi et al. 2011). Based on the

research of MI in this study, governments and universities can estab-

lish technology transfer offices and academic entrepreneurial plat-

forms and communities for academic entrepreneurs. Within these

platforms and communities, academic entrepreneurs can increase

the number and diversity of their social relationships and gain more

social capital through interaction with others.

In addition, based on the research of RC, governments and

universities should take measures to reduce RC. First, universities

can establish a flexible university faculty-assessment mechanism.

A university faculty-assessment mechanism ensures that scholars

can perform their teaching, scientific research, and entrepreneurial

activities flexibly. As we have shown, RO helps reduce RC. In this

regard, governments and universities could provide some entrepre-

neurial guidance to help scholars redefine their roles and reduce

RC. Last but not least, our results indicate that business training

benefits AEP, thus governments and universities should offer aca-

demic entrepreneurs some business training to facilitate academic

entrepreneurship.

5.3 Limitations and future research
Although this article makes contributions, several limitations also

exist. Firstly, although it is based on empirical research, the sample

size is relatively small. Secondly, the data of this study are collected

from only one source—that is, questionnaires. Although most quan-

titative studies collect data from surveys (Li et al. 2013), the use of

multiple data sources may enhance the validity of research out-

comes. Finally, although we have mentioned the two independent

variables and moderator variables, other variables may exist that

have not been considered. According to the limitation, future re-

search should collect a larger sample pool to further test and verify

the results. Meanwhile, more data collection methods should be

used in the future to ensure the validity of the data. In addition, in

future research, we may try to analyze the impact of other variables

on EI.
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Appendix: Study measures

AEP: Based on Chrisman et al. (1998); Chang, Yuan Chieh et al.

(2016) (Construct Reliability = 0.91) (1¼ strongly disagree;

5¼ strongly agree)

AEP1. In the process of academic entrepreneurship, I achieve eco-

nomic benefits of research commercialization.

AEP2. In the process of academic entrepreneurship, I produce so-

cial benefits of research commercialization.

AEP3. Academic entrepreneurship facilitates my scientific research.

AEP4. Academic entrepreneurship is my long-term persistent

activity.

AEP5. Academic entrepreneurship continuously facilitates my sci-

entific research and research commercialization.

EI: Adopted from Hekman et al. (2009). (Construct Reliability

=0.87) (1¼ strongly disagree; 5¼ strongly agree)

EI1. In general, when someone praises entrepreneurs, it feels like

a personal compliment.

EI2. In general, when someone criticizes entrepreneurs, it feels

like a personal insult.

EI3. When I talk about entrepreneurs, I usually say ‘we rather

than they’.

EI4. Entrepreneur’s successes are my successes.

EI5. I am pleased to be a member of the entrepreneurial

profession.

EI6. If a story in the media criticized entrepreneurs, I feel embar-

rassed. *

MI: Adopted from Haslam et al. (2008) (Construct Reliability

=0.78) (1¼ strongly disagree; 5¼ strongly agree).

MI1. Before becoming an entrepreneur I belonged to many differ-

ent groups (such as communities, interdisciplinary cooperation

teams and so on).

MI2. Before becoming an entrepreneur I joined in the activities of

many different groups (such as communities, interdisciplinary co-

operation teams and so on).

MI3. Before becoming an entrepreneur I had friends who were

members of many different groups (such as communities, interdis-

ciplinary cooperation teams and so on).

MI4. Before becoming an entrepreneur I had strong ties with

many different groups (such as communities, interdisciplinary co-

operation teams and so on).

RC: Adopted from Shepherd and Haynie (2009) (Construct

Reliability = 0.69) (1¼ strongly disagree; 5¼ strongly agree).

RC1 Taking teaching, research, and entrepreneurship into

account, I often encounter conflicts in time distribution.

RC2 Taking teaching, research, and entrepreneurship into

account, I often encounter conflicts in problem-solving.

RC3 Taking teaching, research, and entrepreneurship into

account, I often doubt my pursuits.

RC4 Considering both teaching and research and entrepreneur-

ship, I do not feel conflict exists in my knowledge structure. (R) *

RC5 Taking teaching, research, and entrepreneurship into ac-

count, I often encounter conflict in my measurement system.

RO: Adopted from Jones (1986) (Construct Reliability =0.75)

(1¼ strongly disagree; 5¼ strongly agree).

RO1. I have made an attempt to redefine my role as an entrepre-

neur and change what I am required to do.

RO2. While I am satisfied with my overall job responsibilities,

I have altered the procedures to adapt to the new entrepreneurial

actions.

RO3. I have changed the mission or purpose of my role after

becoming an entrepreneur.

RO4. The procedures for performing my teaching and research-

ing job are generally appropriate in my view. (R) *

RO5. I have not tried to change my teaching and researching

procedures, although I want to be an entrepreneur. (R) *

Notes: * indicated that the item was deleted based on item-to-

total correlation and factor analysis.
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