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Abstract

This paper aims to explore the impact of organizational context on individuals’ industry
activities in Chinese universities. Academic engagement, which includes collaborative
research, contract research, consulting and other informal outreach activities, is posited as
being jointly determined by organizational and individual level factors. Based on 564 Chi-
nese scientists’ survey responses, our results show that scientists perceiving their university
as having a strong entrepreneurial mission or supportive policy context are more active in
academic engagement. This relationship is, however, moderated by individual-level fac-
tors. Specifically, entrepreneurially oriented university missions and supportive policy are
more strongly associated with intra-individual differences in academic engagement for jun-
ior scientists, and for scientists with established personal networks to industry. Our analysis
also shows that several individual-level predictors of academic engagement identified in
studies set in Europe and the US carry over to the Chinese context.

Keywords Academic engagement - Entrepreneurial mission - Policy context - Individual
characteristics

JEL Classification J18 - 152 - O31

1 Introduction

As suggested by the idea of “the entrepreneurial university”, the missions of universi-
ties across the world have broadened from teaching and research to encompass on active
focus on academic knowledge transfer. This phenomenon has attracted the attention of both
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policy-makers and scholars during the last two or three decades (Bercovitz and Feldman
2006; Bonaccorsi et al. 2010). National and regional governments across the world, along
with actors such as the OECD and the European Union, have sought to pave the way for
stronger university-industry relationships through formal regulation and reforms, as well
as through more informal institutional influence. We are in this paper concerned with the
question of how (a set of) organizational-level initiatives arising from such pressure for
strengthened exchange with industry translates into individual behavior.

An important insight from recent literature on university-industry relationships is that
there exists a diverse variety of channels of academic knowledge transfer (Bekkers and Frei-
tas 2008), with partially different antecedents and consequences. In particular, it has been
suggested that commercialization of academic knowledge (i.e. patenting and entrepreneur-
ship), which has received the most intense scholarly and policy-maker attention (Abreu and
Grinevich 2013; Hunter et al. 2011; Jain et al. 2009; Jensen and Thursby 2003; O’Shea et al.
2008), are imbedded in a partially different context than activities such as consulting, joint
research, contract research an informal networking. Moreover, several studies (Caldera and
Debande 2010; Cohen et al. 2002; D’Este and Patel 2007; Iorio et al. 2017; Schartinger
et al. 2001) have pointed out that such activities, which were named academic engagement
by Perkmann et al. (2013), are significantly more widespread and may play equally if not
more important roles for knowledge transfer than research commercialization in the tradi-
tional sense. Studies from several different national settings have repeatedly confirmed that a
large majority of firms perceive universities as primarily a source of information to enhance
their absorptive capacity or develop innovation capabilities in an indirect route through con-
sulting and contract research (Motohashi 2006; Brostrom et al. 2009; McKelvey and Ljung-
berg 2017; Shi et al. 2008; Zhou 2005; Zhou et al. 2011; Wu and Zhou 2012).

Prior research on academic engagement from the university perspective has mainly
focused on the effect of individual determinants of academic engagement such as demo-
graphic characteristics, academic status, industry network, scientific output, and experi-
ence (Bekkers and Freitas 2008; Boardman and Ponomariov 2009; D’Este and Patel 2007;
D’Este and Perkmann 2011; Giuliani et al. 2010; Haeussler and Colyvas 2011; Ponomariov
2008). Several studies on the wider phenomenon of academic knowledge diffusion have
gone beyond the individual-focused perspective to examine the role of the organizational
context (Bercovitz and Feldman 2008; D’Este and Perkmann 2011; Friedman and Silber-
man 2003; Huyghe and Knockaert 2015; Siegel et al. 2003; Munshaw et al. 2018). How-
ever, only a limited few such studies (D’Este and Patel 2007; Haeussler and Colyvas 2011;
Ponomariov 2008; Tartari et al. 2014) focus on academic engagement. There is, as of yet,
therefore no firmly established set of research results on how and when the organizational
context promotes, facilitates or hinders academic engagement. We also note that empirical
evidence on this issue is almost exclusively drawn from Western settings.

In this paper, we investigate the role of how scientists perceive their organizational
context for their engagement with industry. Our study is empirically set in China. To the
authors’ knowledge, this is the first study to investigate the role of organizational factors for
academic engagement in the Chinese context. Understanding the role of the organizational
context for academic engagement in China is important for furthering our understanding
of university-industry interaction in China. Since Chinese universities have characteristics
which are different from Western countries, findings from Western contexts may not be
fully valid for Chinese universities (Wu 2010). Typically, Chinese universities, as in most
developing countries, are not seen as playing crucial roles in emerging technology or com-
mercialization in a global context (Wu and Zhou 2012). While this gap towards the West is
gradually being reduced, e.g. as a consequence of an increasing policy focus on improving
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their academic excellence in recent years, it remains in place. Furthermore, the combina-
tion of strong emphasis on the industrial relevance of public research and the close integra-
tion between universities and the Chinese nation-state through the influence of the ruling
Communist party and the deeply rooted culture of collectivism creates a markedly different
framework for academic engagement than that of most Western economies.

We argue that the organizational context is likely to play an important role in shaping scien-
tists’ industrial activities in Chinese universities. In particular, we follow Wu (2010) in consid-
ering the entrepreneurial orientation of a university’s mission and policy context as key dimen-
sions of the organizational context relevant for university-industry relationships in China. Our
study examines how these two factors influence academics’ interaction with industry. Further-
more, we also explore the potentially moderating roles of individual-level characteristics.

In the following sections, we introduce a theoretical background for analysis of aca-
demic engagement and develop hypotheses about the role of the institutional environment
in shaping individuals’ behavior. Next, we present a description of the sample and meth-
odology, followed by empirical results. The paper concludes with a discussion of results,
implications, limitations and future research directions.

2 Theoretical framework and hypotheses development

Academics’ revealed preference for engagement with industry may be understood as
affected by both their own interest for such activities (supply of academic engagement), and
by their ability to engage on sufficiently favorable terms. The latter can also be expressed
as the level of interest of external actors in acquiring the services of a specific academic
(demand for academic engagement). Both interest and ability are quite naturally varying
between individual academics. In this study, we are primarily interested in understanding
how the institutional environment affects the industrial engagement of scientists.

In developing the organizational perspective, we primarily draw on institutional theory
and academic capitalism research to develop a view of how academics’ inferest in developing
industrial relations are affected by their institutional environment. We do, however, recognize
that organizational-level factors and initiatives may also affect academic scientists’ ability to
engage with industry, e.g. by offering facilitation of contacts between firms and scientists.

Work in the tradition of “new institutionalism” stresses that organizations shape mem-
bers’ behavior by rules, norms, and values (Scott 1987, 2013) and cognition of social and
organizational environment affect individuals’ knowledge-related behaviors (David and
Fahey 2000; Szulanski 1996). Following this perspective, previous studies have employed
an institutional perspective to analyze the organizational antecedents of university technol-
ogy transfer (Colyvas and Powell 2006; Guerrero and Urbano 2012; Huyghe and Knock-
aert 2015; Lam 2010).

In developing our view about academics’ sensitivity to perceived institutional pressure
regarding academic engagement, we draw on academic capitalism scholarship. Work in
this tradition has acknowledged that decisions in and about academic activities are subject
to considerations related to the need to acquire external grants and contracts in competitive
environments by the capital they hold (Slaughter and Leslie 1997, 2001). Previous studies
(Cohen et al. 1998; Etzkowitz et al. 1998) have examined technology transfer and univer-
sity-industry relationships from the perspective of academic capitalism. In this study, we
adopt a similar perspective to understand contingencies between individuals’ career back-
ground, their perceptions of their institutional environment and their industry engagement.
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2.1 Organizational context and academic engagement

In line with theoretical expectations as of above, we argue that the organizational con-
text shapes scientists’ cognition and thereby influences their attitudes towards industrial
engagement. Prior studies have demonstrated such patterns at the level of the university,
the department, and the research group (Bercovitz and Feldman 2008; Colyvas and Pow-
ell 2006; Stuart and Ding 2006). In investigating the interplay between organizational and
individual factors in the Chinese context, we choose to focus on university-level factors.
We expect university-related factors to have stronger impact in shaping scientists’ industry
behaviors than idiosyncrasy at other (lower) organizational levels. While significant differ-
ences exist across universities, the general control structure is of an hierarchical nature.!
For example, although departments may be involved in the process of faculty recruitment
and recommend candidates to central administrations, the final decision about recruitment
is taken at the central university level. The personnel appointment is usually controlled by
a university Party committee (zuzhibu) in Chinese universities. Policies about professional
promotion are also dictated by the central administration, and employees and local depart-
ments are expected to fully support these policies (Sun and Gu 2017).

Previous research on university-level determinants of academic engagement based
in Western countries has shown that organizational structures (Bozeman and Gaughan
2007) as well as entrepreneurial orientation (Kalar and Antoncic 2015) and local norms
(Haeussler and Colyvas 2011) are important constituents of organizational behavior in
terms of direct industrial engagement. In this study, we build on this literature in examining
the effect of organizational-level factors on academic knowledge diffusion. Following Wu
(2010), we focus on the distinct concepts of an entrepreneurially oriented university mis-
sion and university policy context. The concept of mission reflects the beliefs and ideolo-
gies of organization (Swales and Rogers 1995). Specifically, an entrepreneurially oriented
university mission refers to a position where academic engagement is advanced as a key
objective in its own right and as an important aspect of teaching and research (Guerrero
and Urbano 2012). An entrepreneurially oriented university policy context refers to uni-
versity-level practices implemented to realize an entrepreneurial mission. Important ele-
ments of such policy are (1) the extent to which resources are dedicated to active support of
academic engagement, e.g. through technology transfer and industry liaison offices, (2) the
extent to which academic engagement activities are integrated into standards for promotion
and individual appraisal, and (3) the regulation of how any direct pecuniary benefits of
academic engagement are distributed between the individual scientists and the university.

2.1.1 University mission and academic engagement

The Chinese government has been implementing strategies to enhance national innovation
capabilities from the economic reforms in 1979 by promoting university knowledge spillo-
vers. A clear directive, which encourages university knowledge transfer as a major mission
of universities, was promulgated by the Ministry of Education in 2002.2 This change was

! Similar to their counterparts in several other countries, Chinese universities are subject to the direct con-
trol of the state. Both in terms of regulations and resource provision, political decisions set the terms under
which universities operate.

2 This directive was confirmed after a series of drastic debates around whether university knowledge trans-
fer should be the central mission of universities. These debates were endorsed by Vice Premier Li Lanqing

@ Springer



308 Z.Zhao et al.

strengthened by the new policy of “Mass Entrepreneurship and Innovation” published by
the central government in 2015.> In response to the increasing pressure from government,
Chinese universities have been transforming their missions to emphasize contributions to
the national and local economies alongside strictly academic objectives. Nonetheless, simi-
lar to Western universities (Ambos et al. 2008; Philpott et al. 2011), significant inter-uni-
versity differences in terms of culture and mission prevail.

We expect an entrepreneurially oriented university mission to influence the observed
level of academic engagement. As articulated by institutional theory, the organizational
context affects individuals’ behaviors (Oliver 1991; Tolbert and Zucker 1999). More spe-
cifically, values expressed in organizational missions are expected to affect the prioritiza-
tion and execution of activities in organizations (Bart 1996; Smith et al. 2001).

A university with a strong entrepreneurial mission would stress the function of eco-
nomic and social development, e.g. in linking research and teaching activities more tightly
to the perceived needs of industry (Etzkowitz 2003; Guerrero and Urbano 2012). It can
therefore be expected that scientists (and scientific activities) in universities with pronounc-
edly entrepreneurial mission on average are more oriented towards problems of contempo-
rary industrial relevance. Previous studies have also pointed out that the extent to which
scientists perceive that their university embraces knowledge transfer activities affects their
industry activities, both as regards breadth and depth of university knowledge transfer
(Torio et al. 2017; Kalar and Antoncic 2015; O’Shea et al. 2005).*

In summary, we argue that being embedded in an academic organization with a sup-
portive entrepreneurial environment will increase academic’s interest in knowledge diffu-
sion activities (Kenney and Goe 2004). More positive attitudes is likely to alleviate some
of the ‘mismatch’ problems between university research and industry demand such as have
been found to exist both in China and in the West (L66f and Brostrom 2008; Wu and Zhou
2012). We therefore expect entrepreneurial mission to be positively associated with indus-
trial activities and put forward our first research hypothesis as follows:

H1a: Scientists perceiving their university as having an entrepreneurial mission are more
active in academic engagement.

2.1.2 University policy context and academic engagement

Both Western and Chinese scholars have studied the policy context of universities as
regards technology transfer or knowledge diffusion activities. The policy context is on the
hand related to support structures such as technology transfer offices (TTOs), on the other
hand to the incentive structures of universities. From the perspective of academic capital-
ism, supportive policy factors are expected to positively influence academics’ interest in
academic engagement, whereas academic engagement may be inhibited in a university with
no such policy in place (O’Shea et al. 2008; Stuart and Ding 2006). In terms of incentives

Footnote 2 (continued)

and closed with a clear official position which states that universities’ major missions are teaching, research,
and knowledge transfer (Chinese University Technology Transfer, October 2002).

3 See “several policies and measures of the State Council about vigorously advancing Mass Entrepreneur-
ship and Innovation”, National Issue, 2015, No. 32.

4 Notably Munshaw et al. (2018) find no significant associations between US life science academics’ per-
ceptions of their university’s entrepreneurial mission and their patenting activity.
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for academic engagement and entrepreneurship, a series of factors have been identified.
These include policies on royalties and equity (Jensen and Thursby 2003; Thursby and
Thursby 2004), policies for distribution of income from commissioned research projects
between academics and their universities (Gregorio and Shane 2003; Link and Siegel 2007,
Liu and Jiang 2001; Ponomariov 2008; Wu 2010), and the value attributed to industrial
engagement and research commercialization in academic promotion processes (Wright
et al. 2008; Wu 2010).

Universities with supportive policies can also strengthen academic engagement by
actively facilitating scientists’ industrial activities (O’Shea et al. 2007; Roberts 1991). For
example, sophisticated TTO functions may reduce the search and negotiation costs of sci-
entists interested in getting engaged in contract research, collaborative research or consult-
ing with industry partners in a competitive environment (Wright et al. 2008). It is further-
more possible that firms all other things equal prefer to work with scientists who are active
in universities which have established a relevant support structure for academic engage-
ment (Etzkowitz 2004).

From the above considerations, we hypothesize that:

H1b: Scientists perceiving their university as having supportive policy in place are more
active in academic engagement.

2.2 Moderating effects of individual characteristics

A large body of literature has indicated that individual factors play a much more important
role than organizational characteristics in explaining the variation in scientists’ industrial
engagement activities (D’Este and Patel 2007; D’Este and Perkmann 2011; Perkmann et al.
2013; Ponomariov 2008). A number of studies have also gone on to examine moderat-
ing mechanism between individual and organizational determinants (Haeussler and Coly-
vas 2011; Ponomariov 2008; Tartari et al. 2014). Following this perspective, we explore
how seniority and industry networking may moderate the relationship between an entrepre-
neurial university mission and policy context and academic engagement. Specifically, we
explore how the relationship between organizational support for industrial relationship and
individual academic engagement may be expected to vary between (groups of) scientists.

2.2.1 The impact of seniority and organization context

More senior scientists have been found to engage more actively with industry than their
junior colleagues (D’Este and Perkmann 2011; Haeussler and Colyvas 2011; Tartari et al.
2014). This can be explained both by that their expertise may be more highly demanded by
industry, but at least in part also by the existence of trade-offs between (certain forms of)
industrial collaborations and the demands of academic careers.

Scientists in universities are continuously evaluated by different professional bodies as
a basis for distribution of resources and for promotion assessments (Wood 1990). Com-
petition for professional status in academia has in recent times intensified because of the
introduction of more stringent requirements. This pressure plays out different for junior
and senior scholars. Established professors are usually able to maintain their basic income
and scientific prestige while engaging in industrial activities (Lam 2007), while junior sci-
entists are more concerned about promotion and unwilling to involve in knowledge dif-
fusion activities for the risk of delaying their research and publication process (Thursby
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and Thursby 2004). The role of organizational factors in facilitating academic engagement
may, as a consequence, vary with individuals’ academic status. Tartari et al. (2014) study
the social influence between academic peers in the UK, and find that the behavior of col-
leagues affects early career individuals’ engagement in outreach activities more than it
affects senior scholars. Furthermore, star scientists are less susceptible to peer influence.
Similar evidence is reported in a study of German biotech scientists (Aschhoff and Grimpe
2013), who find that peer influence on industrial involvement decreases with academics’
age.

Supportive university contexts, specifically highly entrepreneurial mission and support-
ive policies, can be expected to decrease the gap between senior and junior scientists in
industry engagement. We base this expectation on two assumptions. The first of these is
that junior scientists, as argued above, in general have lower ability and lower interest in
working with industry than their senior peers. This may also be expressed so that junior
scientists are facing above-average search costs and opportunity costs for academic engage-
ment. Our second assumption is that at universities with pronounced support for academic
engagement in mission and policies, costs of these types are reduced proportionally for all
scientists. These assumptions lead to differential impact on both the interest in and ability
for industrial engagement of academics.

Furthermore, we expect that differences in promotion incentives and other supportive
measures across universities would primarily affect junior scientists. In universities with a
largely ‘traditional’ mission, where academic engagement is not seen as a core task of aca-
demic staff, junior scientists generally have to focus their efforts on teaching and research
performance in order to prevail in the professional competition and to achieve promotions.
The behavior of senior scientists, who have already reached a certain degree of professional
security and hold more social capital, is in general less sensitive to the organizational-level
incentive structures.

Furthermore, we expect that service and assistance from TTOs could partially compen-
sate for juniors’ shortages in networks, and for relative disadvantages in terms of status,
reputation and expertise. Senior scientists, which are on average more well-endowed in
these regards, would have less need for support. Such support decreases the relative disad-
vantage of juniors in terms of the ability to engage with industry of junior academic.

Following the above analysis, we postulate that junior scholars’ attitudes towards indus-
trial engagement are more strongly affected by an entrepreneurially oriented university mis-
sion than that of their senior peers. Junior scholars are also more strongly than seniors
affected both in terms of interest and ability for industrial engagement by the policy context
of the university.

In summary, we hypothesize that:

H2a: The relationship between entrepreneurial university mission and academic engage-
ment is weaker for individuals with high academic rank

H2b: The relationship between supportive university policy context and academic engage-
ment is weaker for individuals with high academic rank.

2.2.2 The impact of industry networking and organization context

Previous research has demonstrated that scientists’ previous working experience with
industrial firms is strongly associated with further academic engagement (Bekkers and
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Freitas 2008; D’Este and Patel 2007). Similarly, scientists’ affiliations with external
organizations have been found positively related to industry interactions (Corley and
Gaughan 2005; Hetzner et al. 1989). Both affiliations and previous industry experience
are likely to reflect individual scientists having stronger networks with industry than
their colleagues, resulting in more participation in collaborative activities.

China is a relationship-based society (Liu and Jiang 2001). The notion of Guanxi,
which refers to relationships with other people that an individual maintains, performs a
critical function in Chinese social life (Gold et al. 2002; Tsui and Farh 1997). An indi-
vidual’s personal network of industrial connections is therefore likely to play an accen-
tuated role in determining the assignment of industrial contracts to Chinese scientists.
Seeking to clarify the relationship between individual and organizational factors in aca-
demic engagement in China, we next turn to an analysis of whether the university mis-
sion and policy are likely to complement or substitute individuals’ personal industrial
network in shaping individual scientist’s engagement with industry.

A university mission emphasizing industrial relevance and direct interaction with
industry, and university policy supporting such activities, may be thought of as catalytic
factors in translating an ability to engage with industry into active engagement. In par-
ticular, the organizational context may affect to what extent an academic with a personal
industrial network utilizes this network for further interaction. With stronger support
from the TTO, greater incentives in terms of promotion and monetary rewards, aca-
demics are likely to be more prone to accept offers of industry contracts, or to actively
pursue such opportunities. Parallel arguments suggest that when academic knowledge
diffusion and engagement is more strongly aligned with the institutional mission, more
practical implications research outcomes will be generated (Guerrero and Urbano 2012).
This advantage will likely be enhanced if academics have external networks.

In terms of our research framework, the above arguments would suggest a positive
moderation between our two organizational-level factors (entrepreneurial university
mission and policy context) and individual-level proxies for well-developed industrial
networks (industry affiliation, industry experience) in predicting academic engagement.
But we could also see reasons to expect a negative moderation. With similar assump-
tions as those developed for hypothesis 2, we would expect (1) that individuals with no
personal networks in industry are on average facing higher search costs than their peers
with such experience, and (2) that at universities with pronounced support for academic
engagement in mission and policies, costs of this type are reduced proportionally for
all scientists. That is, individuals’ personal networks would be seen as substitutes for
university-level initiatives such as TTOs. Furthermore, it could be argued that expecta-
tions on academics to engage with industry, such as manifested in organizational mis-
sion and in the policy context, would more strongly be affecting those individuals who
are not able to demonstrate their ‘relevance’ through active affiliations or a history of
industrial work.

We have no a priori expectation on the relative strength of the positive and nega-
tive relationships outlined above. Either one may dominate the other, or they may can-
cel each other out. Consequently, we do not have a clear hypothesis, but construct our
empirical analysis around four questions:

Q1: Is the relationship between (a) entrepreneurial university mission, and (b) sup-

portive policy and academic engagement stronger or weaker for individuals with
active industry affiliations?
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Academic rank

Organization context
Academic engagement
(1) policy context

(i) entrepreneurial mission

Industrial networks

(1) affiliations
(ii) previous experience

Fig.1 Theoretical framework

Q2: Is the relationship between (a) entrepreneurial university mission, and (b) support-
ive policy and academic engagement stronger or weaker for individuals with significant
industrial working experience?

Figure 1 illustrates our theoretical framework as developed throughout this section.

3 Methodology
3.1 Data collection and sample

In order to evaluate the hypotheses and questions developed above, we draw on cross-sec-
tional data collected from March to July 2016 in Chinese universities through an online
survey. Most questions and answers used in the survey were adopted from previous stud-
ies done by Western researchers. In a few instances, questions and answering scales were
adjusted so as to be more suitable for Chinese cultural environment and to avoid concep-
tual vagueness and item ambiguity.

A pilot survey was conducted in a group consisting of 50 scientists. This was aimed
to enquire comments on the questionnaire itself. Invitations to participate in the finalized
survey were sent via email. Addresses were collected from official website of respondents’
universities, and small part were obtained through mobile tools. A reminder email was sent
if we did not get a response after 1 week.

Respondents were selected from the list of universities published by the Ministry of
Education of China (MoE 2016). Considering the huge population of researchers in Chi-
nese universities, we focused data collection to universities and university colleges in the
Shaanxi province. This province has publicly employed 42,271 university scientists work-
ing in 93 higher education institutions (MOE 2016). Different tiers of Chinese universi-
ties and colleges, including “985” and “211” project universities, key universities, ordinary
universities, private colleges and specialized colleges.’ were targeted by the survey.

5 The “985” project was initiated in 1998 by the Chinese central government and aimed to promote Chi-
nese top universities into world-class universities. The “211” project refers to universities which the Chi-
nese government plan to develop in 21st century. Key universities were recognized as prestigious and which
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In addition, since this study aimed to explore the effect of organizational context on
individual behaviors, we collected data through following several steps in order to confirm
the diversity of context. First, 10 respondents in one department received a request to com-
plete an online questionnaire. Another set of 10 respondents in the same department were
contacted if there was no response returned within 1 week. This procedure was repeated
until we received at least 5 valid responses or until all members in the department had
received a request. In total, 5 758 requests were sent out and 564 complete questionnaires
were returned in our final sample.

T-tests indicated no significant differences (p >0.005) between completed and non-com-
pleted responses, or between early and late respondents, in terms of gender, academic rank,
cross-organization position and industry experience. This indicates that non-response bias
was unlikely to be a major problem in our sample (Hair et al. 2010). Tables 6 and 7 in
Appendix 1 provide details.

3.2 Measures
3.2.1 Dependent variables

The questionnaire asked respondents the frequency of 11 types of academic engagement
activities (see Table 8 in Appendix 1) in 2014 and 2015. Following D’Este and Patel
(2007), the question was constructed with 5 interval response options (0 times; 1-2 times;
3-5 times; 6-9 times; and above 10 times). We used two methods to construct dependent
variables for this study from responses to these questions.

The first (main) measurement, which was developed by Bozeman and Gaughan (2007),
examines the degree of scientists’ industrial engagement by constructing an academic
engagement index—a continuous variable with the value range [0, 36.29].

To build the academic engagement index variable, we constructed the difficulty degree
of each type of engagement activity. The difficulty degree of each activity presents the pro-
portion of respondents who did not engage this kind of activity in 2014 and 2015. It is
calculated as follows:

anzlan
G=Im TN

where j=1...11 was the type of engagement; N was the size of sample which was 564
in this study; b, ; (0=no, 1 =yes) meant whether the researcher n had engaged in type j
engagement. The difficulty degree of each activity is listed in Table 8 in Appendix 1. Then,
the academic engagement index is computed as follow:

Footnote 5 (continued)

received a high level of support from the Chinese central government. Ordinary universities mean other
universities which are funded by government and have qualification of awarding bachelor degrees. Private
colleges refer to colleges which are funded by private sources. Specialized colleges are institutes which only
can grant college degrees (MOE 2015).
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where T/ denotes the average of each interval options which are 0, 1.5, 4, 7.5 and 10
respectively.

The second (alternative) dependent variable that we construct reflects the variety of
individual industry engagement by computing the number of types of respondents involved
in 11 kinds of industry engagement activities. The value range is [0, 11]. We use this sec-
ond measure for a robustness check.

3.2.2 Organizational-level variables

In this study, we use individuals’ perception of university environment to measure entre-
preneurial mission and policy context (Hunter et al. 2011; Kalar and Antoncic 2015; Mun-
shaw et al. 2018). We see three important advantages with basing our main measures of
mission and policy on the assessment of individual academics, rather than on information
collected directly from the university administration. First, it is notoriously difficult to vali-
date the reliability of official documents produced by an organization such as a university,
and to code mission statements into ordinal assessments of issues such as to what extent a
particular university embraces and supports industrial engagement. Secondly, while dif-
ferences in academics’ perceptions of their university environment are expected to reflect
existing differences in the mission and policy of universities (Lam 2010), individuals’ per-
ception of these organizational characteristics may vary due to differing knowledge and
attitudes. If such individual differences co-vary with the attributes that are key to our study
(academic rank, industrial background and affiliations), utilizing externally validated meas-
urements of mission and policy would bias our investigation (i.e., we would not be able
to distinguish between results driven by differences in perception and results driven by
differences in the sensitivity to these perceptions). Thirdly, perception-based measures of
organizational-level phenomena has the advantage that within-organizational differences
are fully or partially discounted. That is, if the faculty or department of the individual is
markedly more engaged in industrial activities and/or receive greater levels of support for
such activities than other parts of the university, such differences will likely affect individ-
ual’s assessments. Thereby, within-organizational differences which would otherwise give
rise to measurement/omitted variable bias can be avoided.

In view of these considerations, we construct measures of mission and policy directly
from survey questions to individual academics.

University mission Using a methodology developed by Guerrero and Urbano (2012), we
measure the entrepreneurial orientation of the university mission through answers to the
following survey question: “How do you think of the following items in your university:
(1) my university focuses on publishing papers with practical implications; (2) my uni-
versity focuses on knowledge transfer activities (i.e. patents, licenses, spin-offs and other
transfer); (3) my university focuses on contributing to regional and social development; (4)
my university focuses on promoting an entrepreneurial culture; (5) my university focuses
on generating entrepreneurs. Each item was associated with a 5-points Likert scale rang-
ing from “1 =totally disagree” to “5=totally agree”. We obtained a value for the variable
University mission as a weighted sum of factor loadings from exploratory factor analysis
(EFA) and the values of each items given by respondents.

University policy In this study, we measure the policy context of universities based
on factors identified in previous research on industry engagement in Chinese universities
(Wu 2010). These factors are distribution of benefits, promotion process, additional incen-
tives, and both the service and organizational structure of any existing TTOs. We used the
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following question: How do you think about the following policies in your university? (1)
My university is well-staffed for university-industry interactions; (2) my university offers
sophisticated service for university-industry interactions; (3) I get a reasonable share of
income from industrial projects; (4) industrial activities plays a certain role in promotion
assessment in my university; (5) there is a specialized administration with clear responsi-
bilities for university-industry interactions in my university. Each item was implemented
as 5-point Likert scale, with answers anchored at “1=totally disagree” and “5=totally
agree”. We constructed the variable University policy from the weighted sum of factor
loadings from EFA and the values of each items given by respondents.

3.2.3 Individual-level variables

Based on previous literature (e.g. Link et al. 2007), a set of variables capturing the indi-
vidual characteristics that have been found to be associated with academic engagement
were also recorded. Gender was measured by a dummy variable and coded O for women
and 1 for men. Prior studies indicated that men are more likely to be engaged in collabora-
tive activities with industry than women. Academic rank was measured by constructing a
dummy variable coded as “O=assistant or lecturer” and *“l1=associate professor or pro-
fessor”. The survey also asked whether the respondent is a master supervisor or doctoral
supervisor (0=no and 1 =yes). Being a master or doctoral supervisor often means that an
academic has access to student resources, which may be a means for industry engagement
in itself (Feller et al. 2002).% Furthermore, both rank and supervisor status do in the Chi-
nese context signal high individual status and ability; factors that are likely to affect indus-
trial firms’ evaluation of an academic as potential collaboration partner.

Affiliation (0=no, 1=yes) indicates whether the respondent maintains an active posi-
tion in an external organization. Industry experience was measured by a 5-point scale
ranging from “1=totally disagree” to “5=totally agree” which was employed by asking
respondent whether they think of themselves as having rich working experience in industry
emanating from before 2014. In the Chinese cultural context, personal connections play a
very important role in professional activities. We expect scientists’ connections with indus-
try to facilitate the formation of cooperative contracts in competitive environments.

Finally, we introduce controls for the scientific productivity and scientific field of the
individual. Specifically, respondents were asked about their number of journal Publica-
tions and Public grants in 2014 and 2015. Respondents were also asked to identify them-
selves with either the STEM fields, or with non-STEM fields (i.e. social sciences and
humanities).” Previous research has found that scientists in STEM fields are more likely to
be active in all kinds of knowledge transfer, whereas scientists in social sciences are more
likely to engage in non-commercial activities (Abreu and Grinevich 2013).

6 Access to postdoctoral students may for parallel reasons also be conducive for academic engagement. We
have not, however, collected data on this issue.
7 The decision to not collect more detailed information about respondents’ field of study was based on
concerns about preserving the anonymity of the respondents. Given the potentially sensitive subjects of the
survey, such concerns were given high priority.
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3.3 Empirical evaluation of the measurement scales

Tables 1 and 2 provide the technical details of variable construction. Table 1 shows the
means, standard deviations and correlation matrix of all variables, before variable center-
ing. As can be seen, our sample consists of 564 respondents. 62% of them are male and
56% have an associate professor or professor title. Furthermore, 52 and 19% of them have
master and doctoral students. 24% maintain a position in industry on the side of their uni-
versity job.

We furthermore note that correlations between the key dependent variables University
mission and University policy and the other dependent variables are limited throughout,
which suggests that they may be used in the same model without risking to induce severe
multicollinearity issues. In particular, we note that the correlation between University mis-
sion and the variable Industry experience is low (—0.10). This finding is somewhat surpris-
ing, since it would seem likely that universities emphasizing entrepreneurial values would
be more likely to recruit scientists with a background in industry. Possible interpretations
are that no such differences exist, or that scientists with a background in industry has a sys-
tematically lower perceptions (as driven, for example, by higher expectations) of to what
extent their university indeed is entrepreneurially oriented.

We tested the reliability and validity of organizational factors. The detailed results
of the reliability analysis, which was performed by SPSS 22 (see Table 2), show that
Cronbach’s alpha of all scales are above 0.800. This indicates a satisfactory composite
reliability (Cronbach 1951). The results of EFA show that all scales of the KMO (Kai-
ser—Meyer—Olkin) test statistic are above 0.800 and statistically significant as expected.
The variance-extracted estimates (AVEs) for the two variables are 0.547 and 0.561, which
have all exceeded the benchmark of 0.50, indicating convergent validity of scales (Fornell
and Larcker 1981). AVEs are greater than the correlation coefficient between university
mission and policy (0.32), which indicates that these two variables are distinguishable con-
structs. Thus, discriminant validity is supported. Furthermore, in order to check common
method variance of our results, a one-factor test was performed by SPSS. The cumulative
proportion of variance contribution was 39%, suggesting that common method variance
bias was not a major problem in this paper.

4 Results
4.1 Mainresults

Table 3 provides the results of eight regression models. Model 1 only includes individ-
ual-level variables, and organizational-level variables were added in model 2. Models 3-8
were designed to test the moderating effects of individual factors on organizational factors.
We use variable centering to reduce multicollinearity problems. With such corrections in
place, the variance inflation factors (VIF) that were computed in each model remain below
the critical value of 5 (Hair et al. 2010), indicating that multicollinearity problems do not
feature prominently.

Model 1 is the baseline model of individual characteristics and academic engagement.
Results show that male academics engage more in industry interactions than their female
peers, which is in line with prior research (Azagra-Caro 2007; Bozeman and Gaughan
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Fig.2 Moderating effect of Academic rank

2007). Being a master student supervisor has a positive and statistically significant effect.
This result likely reflects a specificity of the Chinese university system, where only a
select group of faculty are allowed to supervise. Access to master students may provide
advantages in terms of resources for conducting industry projects, or to build networks
with industry. Academic rank is also proved having a positive and significant which is
in line with previous studies (Boardman 2008; D’Este and Perkmann 2011; Ponomariov
2008). Senior scientists generally have greater career security and have more freedom to
engage with industry. Scientific productivity, which can be indicative of publications and
public funding, has a positive and significant effect on individual engagement, which is
also in line with prior research (Boardman and Ponomariov 2009). Together, the results
on rank and productivity may also be interpreted as reflecting a preference of industrial
firms to engage academics with higher status for projects and interactions. Such an inter-
pretation is also supported by a closer examination of heterogeneity within the group of
junior scientists. The most active junior scientists are also more scientifically productive
and more well-connected than their peers who do not engage with industry.

Finally, having an affiliation to an external organization also, as expected, has a
positive and significant effect on industry interaction. This is in line with Corley and
Gaughan (2005). Previous experience positively influences academic engagement, indi-
cating that experienced scientists probably have larger industrial networks which are
conducive to building partnership with industry.

We build model 2 based on model 1 by adding variables describing the individual’s
perception of to what extent the institutional environment encourages and facilitates
interaction with industry. The results show that university mission and policy are posi-
tively and significantly associated with the dependent variable. Hence, hypotheses la
and 1b are supported.

In models 3 and 4, we allow for moderating effects of Academic rank on the relation-
ship between organizational factors and academic engagement. Coefficient estimates on
the interaction variables U Mission*Academic rank and U Policy*Academic rank are both
negative and significant, indicating that the industrial activities of junior scientists are more
sensitive to organizational context than those of senior scientists’. Thus, hypotheses H2a
and H2b are supported. Figure 2 illustrates the moderating effect of academic rank on the
impacts of University mission and University policy. The figure demonstrates how sen-
ior scholars are more likely than juniors to deviate in a positive sense, i.e. to engage with
industry also in the absence of support and active institutional encouragement.
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Fig. 4 Moderating effect of Industry experience

In models 5, 6, 7 and 8 we test the moderating effect of having personal connections to
industry, in the form of an industrial Affiliation or an industrial background (Industry expe-
rience). The coefficient estimates of the interaction terms in all four models are positive
and significant, suggesting that complementarity effects between organizational-level fac-
tors and individual networks clearly dominate substitution effects. Figures 3 and 4 illustrate
the moderating effects of Affiliation and Industry experience on the impacts of University
mission and University policy. These results suggest that academics with industrial con-
nections are more strongly affected by organizational-level factors than their peers lacking
such connections. The latter group, which may be referred to as ‘ivory-tower’ scientists are
more likely to deviate in a negative sense, i.e. to refrain from academic engagement also
when encouraged and actively supported by their university.

4.2 Robustness to measurement choice

We also check the robustness of our results to critical choices of measurement. The first
of these tests concerns the measure of academic engagement. Since our alternative for-
mulation of the dependent variable is a count of types of scientists engaged in industry
activities, we estimate these models with a Poisson estimator. All results remain qualita-
tively similar as in Table 3 (see Table 9 in Appendix 2). The second set of robustness test
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(reported in Table 10 in Appendix 2) concerns the measure of mission and policy. We have
argued that basing such measures on direct assessment by individuals has advantages for
our analysis. Clearly, however, the reader may ask to what extent these measures capture
individual idiosyncrasy and ignorance rather than circumstances addressable by policy
makers. In order to investigate this, we utilize official data on the total amount of revenues
flowing into a university from industry, divided by the number of active scientists at that
university (Source: Ministry of Education 2016). We run the models of Table 3 using this
‘objective’ measure of a university’s orientation towards industrial activities in place of the
variables University mission and University policy. All the results of this analysis all go in
the same direction as those of our main analysis. This pattern increases our confidence in
our findings as being robust against potential measurement problems.

4.3 Additional analysis

Our analysis thus far has straightforwardly analyzed associations between individual per-
ceptions of the institutional environment and engagement with industry. While our findings
are generally congruent with our theoretical arguments that such associations can be under-
stood as rational responses external signals and incentives, we acknowledge that there are
alternative mechanisms that may generate results similar to those of Table 3. Two sets of
tests are conducted in order to gain further insight into the specific mechanisms generating
the associations reported above.

4.3.1 Are differences in observed behavior driven by differences in attitudes?

We first set out to validate that individuals’ perceptions are indeed associated with intention
and confidence regarding academic engagement. As elaborated in section two, we expect
both University mission and University policy to be associated with individuals’ intention
to collaborate with industry, and we expect University policy to be associated with indi-
viduals’ confidence in their ability to collaborate. It is primarily through these associations
that we expect individuals revealed preference towards academic engagement to be related
to their perception of the institutional environment.

We subject these expectations to direct testing by exploiting data from two additional
sets of survey questions. Specifically, survey questions were “How likely are you to engage
in the following types of collaborations with industry in the future?” and “How confident
are you in successfully engaging in the following types of collaborations with industry?”.
Collaboration was specified and indexed using the same four types of interaction as used in
the main analysis.®

Tables 4 and 5 tabulate results. Results do throughout support the associations that were
suggested above. Not only is University policy associated with intentions and confidence,
but all moderations that were found to affect Academic engagement also found to hold.
Similarly, University mission is found to be associated with intentions, with parallel mod-
erations to those of our main results.” We conclude that our main results do indeed seem to
reflect how individuals’ perception of their institutional environment affect their motivation
and abilities for industrial engagement.

8 We found a high degree of consistency between answers within each category. Cronbach alphas were
0.955 for Intention and 0.905 for Confidence.

® We do not model an individual’s confidence to collaborate with industry as a function of university entre-
preneurial mission since we do not have any ex-ante rationale to expect such a relation.
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Table 4 Regression results. Dependent variable: intention to collaborate with industry

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Gender 0.117 0.125 0.096 0.107 0.114 0.114 0.111
(0.078) (0.076) (0.077) (0.077) (0.077) (0.076) (0.077)
STEM 0.051 0.052 0.041 0.045 0.045 0.040 0.054
(0.076) (0.074) (0.075) (0.075) (0.075) (0.074) (0.075)
Master supervisor 0.132 0.089 0.127 0.139 0.127 0.120 0.165
(0.087) (0.086) (0.086) (0.087) (0.087) (0.086) (0.087)
Doctor supervisor -0.072 —0.040 —-0.075 -0.077 —0.069 —0.037 —0.083
(0.112) (0.110) (0.111) (0.111) (0.111) (0.110) (0.111)
Publications 0.014 0.014 0.012 0.014 0.014 0.012 0.015%
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Public grants 0.032 0.020 0.033 0.026 0.032 0.035 0.024
(0.034) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034)
Academic rank 0.372%%* 0.387%#%* 0.380%#* 0.388%%* 0.381%*%  (.393%** 0.380%%*
(0.087) (0.086) (0.086) (0.087) (0.087) (0.086) (0.087)
Affiliation 0.252%* 0.325%** 0.247+* 0.205* 0.265%* 0.227* 0.256%*
(0.091) (0.091) (0.090) (0.092) (0.091) (0.090) (0.090)
Industry experience 0.177%%** 0.174%%* 0.150%** 0.180%** 0.172%%%  0.171%%* 0.178%**
(0.036) (0.036) (0.037) (0.036) (0.036) (0.036) (0.036)
University mission 0.424%%* 0.699%%* 0.276%** 0.401%#%* 0.390%**  0.373%** 0.398%#*
(0.056) (0.084) (0.069) (0.056) (0.057) (0.056) (0.056)
University policy 0.351%%* 0.278%%* 0.3297%%* 0.334%%* 0.459%%*  0.223%%* 0.342%%*
(0.051) (0.053) (0.051) (0.051) (0.071) (0.058) (0.051)
U Mission*Academic —0.475%**
rank (0.110)
U Mission* Affiliation 0.376%**
(0.106)
U Mission*Experience 0.137%*
(0.049)
U Policy*Academic rank —0.220%
(0.101)
U Policy*Affiliation 0.454+%*
(0.104)
U Policy*Experience 0.128%*
(0.046)
Constant 2.622%%% 2.662%%* 2.637#%* 2.649% %% 2.637%%* 2.618%%** 2.607%#%*
(0.093) (0.092) (0.093) (0.093) (0.093) (0.092) (0.093)
R? 0.384 0.404 0.398 0.393 0.390 0.405 0.393
Adjusted R? 0.372 0.391 0.385 0.380 0.376 0.392 0.380
Observations 564 564 564 564 564 564 564

#p<0.05; #p <0.01; *+%p <0.001

4.3.2 Are differences in observed behavior driven by peer effects?

In a second set of additional analysis, we explore the potential role of peer effects. Since
previous studies have established the existence of peer effects in academic engagement
(Tartari et al. 2014), the reader may ask whether the relationships reported above, and
in our main analysis, are driven by influence between peers. That is, it may be suspected
that the behavior of the individual’s closest colleagues is correlated to the individual’s
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Table 5 Regression results. Dependent variable: confidence to collaborate with industry

Variables Model 1 Model 2 Model 3 Model 4
Gender 0.156* 0.153* 0.155* 0.149*
(0.064) (0.064) (0.064) (0.063)
STEM —0.094 —0.101 —0.100 —0.090
(0.062) (0.062) (0.062) (0.062)
Master supervisor —-0.038 —0.044 —0.045 —0.001
(0.072) (0.072) (0.072) (0.072)
Doctor supervisor 0.083 0.087 0.104 0.071
(0.092) (0.092) (0.092) (0.091)
Publications 0.016* 0.016* 0.015* 0.017%**
(0.006) (0.006) (0.006) (0.006)
Public grants —-0.013 -0.012 —0.011 —0.021
(0.028) (0.028) (0.028) (0.028)
Academic rank 0.145%* 0.155%* 0.158* 0.155*
(0.072) (0.072) (0.072) (0.071)
Affiliation 0.188* 0.203%%* 0.174%* 0.193*
(0.075) (0.075) (0.075) (0.074)
Industry experience 0.176%** 0.170%%** 0.1727%%%* 0.176%%#*
(0.030) (0.030) (0.030) (0.030)
University mission 0.267%** 0.231%%* 0.237%#%* 0.238%*%*
(0.046) (0.047) (0.047) (0.046)
University policy 0.277%%* 0.3927%%%* 0.202%#%%* 0.267%#%%*
(0.042) (0.058) (0.048) (0.042)
U Policy*Academic rank —0.236%*
(0.083)
U Policy*Affiliation 0.267%*
(0.087)
U Policy*Experience 0.142%%%*
(0.038)
Constant 2.892%*% 2.907%** 2.889%%* 2.875%%*
(0.077) (0.077) (0.077) (0.076)
R? 0.308 0.318 0.319 0.325
Adjusted R? 0.294 0.303 0.304 0.310

#p <0.05; *p <0.01; **%p <0.001

perception of organizational factors, and that our results above are subject to omitted
variable bias in the positive direction.

In view of such concerns, we introduce a basic mediation test (Judd and Kenny
1981). We introduce into model 2 of Table 3 a control variable measuring the average
level of academic engagement of the individuals working in the same department as the
focal individual. The results, which are available upon request, show that the peer vari-
able is clearly significant (p <0.01). Point estimates on University mission and Univer-
sity policy increase to 2.62 (0.41) and 1.38 (0.51), respectively. Compared to our main
results, these are significantly higher, by a factor>?2. We conclude that while we indeed
find evidence of peer effects in academic engagement in China, there are no indications
that our main results would be driven by peer effect mechanisms.
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5 Conclusions

Like in many other countries, the Chinese governments have taken initiatives to strengthen
university-industry interactions in the hope of stimulating economic growth and regional
development. In recent years, the performance of technology transfer has for example
become important criteria when the Ministry of Education evaluates universities (Tang
2006). In consequence, several Chinese universities have tried to provide changes in rou-
tines, culture and policies to encourage scientists to disseminate knowledge through inter-
actions with industry.

This study provides empirical insights into how Chinese scientists respond to their per-
ceptions of organizational-level mission and policy in engagement with industry by sci-
entists in Chinese universities. Our results show that scientists employed in universities
with an organizational mission emphasizing economic impact are more active in academic
engagement than other scientists. We also find that scientists in universities which have
implemented policies to support and encourage academic engagement are indeed more
active than other scientists. Thus far, our results largely confirm that the actual behavior
of Chinese scientists in terms of academic engagement is related to factors addressable by
university managers. We go on to analyze to what extent these basic relationships between
scientists’ perception of entrepreneurial mission and policy context as regards academic
engagement and actual engagement applies to different groups of scientists. Specifically,
we investigate junior versus senior scientists, and scientists with traditional academic
careers versus scientists with personal experience from working in industry. Our results
suggest that senior scientists and ‘ivory tower’ (i.e. traditional career) scientists are less
susceptible to university policy. The patterns we find can also be described so that senior
scientists are more likely than juniors to deviate in a positive sense, i.e. to engage with
industry in the absence of organizational incentives and support. ‘Ivory tower’ scientists
are more likely than scientists with past and/or present engagement outside academia to
deviate in a negative sense, i.e. to defy organizational pressure to engage with industry
and to abstain from utilizing support structures set up for such purposes. We argue that
these results reflect a lower sensitivity to career-related incentives by senior scientists,
and a lower level of matching between academic and industrial agendas for ‘ivory-tower’
scientists.

In further analysis, we report evidence supporting our argument that the association
described above are driven by differences in attitudes (intentions and confidence) towards
collaboration with industry.

In addition, we find that the results on control variables in our study were largely in line
with previous studies conducted by Western scholars. This indicates that even though Chi-
nese universities are different from Western by traditions, characteristics and national con-
text, there are still important common patterns in university-industry interactions between
the West and China.

Our study offers a set of implications for our understanding of academic engagement
and technology transfer. First, our study is among the first to address academic engagement
as defined by Perkmann et al. (2013) in China. This distinguishes our work from the major-
ity of previous studies on technology transfer in China, which have been largely occupied
with patenting and spin-out activities. In line with Hershberg et al. (2007), we would argue
that broadening the perspective from commercialisation to academic engagement is even
more relevant for understanding university-industry interactions in Chinese universities
than in the West.
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Second, our research contributes to extant literature on academic knowledge transfer.
Some scholars have previously investigated the association between individual industry
activities and organizational context in Western countries (Bercovitz and Feldman 2008;
D’Este and Patel 2007; Kalar and Antoncic 2015), but this line of studies under economic
environment in developing countries are extremely limited. Our study shows that the uni-
versity context is related to individual Chinese scientists’ behavior in academic engage-
ment. Specifically, our contribution lies in exploring how scientists’ industrial engagement
is related to how well they perceive that university missions and policies endorse and sup-
port engagement with industry. In contrast to previous research set in German and Swed-
ish universities (Huyghe and Knockaert 2015), our study on the Chinese setting finds that
these organizational factors are positively associated with industrial engagement. In con-
trast to recent work which did not find any associations between US biomedical scientists’
perceptions of their universities mission and support for patenting and actual patenting
activity (Munshaw et al. 2018), we do find such associations for academics’ interactions
with industrial firms..

Third, we explored moderating effects of individual factors on university context. Our
results show that there are important groups of scientists for which organizational con-
textual factors do not seem strongly related to industry engagement. Individuals’ senior-
ity negatively moderates of the relationship between organizational-level emphasis on
academic engagement and observed behavior. Furthermore, we find that scientists with
stronger personal networks to industry are more sensitive to the organizational context
than scientists whose careers have played out in academic environments only. We would
expect these moderations to apply also in Western settings. The relatively strong element
of political control in Chinese universities should, if anything, have the effect of reducing
inter-individual differences. If senior and ‘ivory tower’-oriented scientists are not even in
this setting very susceptible to organizational-level promotion of academic engagement,
it would seem plausible to assume a similar relationship to hold for academics in Western
universities.

While our study is explicitly focused on academic engagement with industry, it con-
tributes to our more general understanding of the relationship between organizational-level
initiatives and incentive structures, and individual behavior in the university setting. In par-
ticular, our discussion and empirical results on moderating effects suggest that studies on
university governance should pay more attention to the differences between how university
reform is received by junior and senior scholars, and by scholars with different level of ex-
ante orientation towards the intended objective of the reform.

From the perspective of technology transfer practice, the results of our study provide
a basis for decision making by Chinese university managers and policymakers. First,
our results support the premise that organizational-level mission and policy affect aca-
demics’ industrial engagement. Specifically, promotion process, unbalanced distribution
of benefits and better staffed TTOs with professionals who have the proper marketing
and business skills are addressable by university managers. Moreover, we find a strong
positive association between how individual scientists perceive the mission of their
academic environment and their level of activity in academic engagement. This result
suggests that leadership plays a significant role in shaping outreach activities in Chi-
nese universities. Second, our findings also suggest that there are important differences
between groups of faculty in how strong the association between of the impacts of indi-
vidual factors under external context and academic engagement really is. In particular,
junior scientists are more sensitive to the university context. Drawing on this insight,
policies and measures aimed at promoting academic engagement may be formulated
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specifically towards targeting juniors’ demands and considerations, such as e.g. pro-
motion assessment concerns and skill training. Moreover, scientists who lack personal
industry connections or experience were found engaging little in industry activities
even though the context is supportive. University managers may want to consider the
establishment of more specialized institutions and assistance for this group of scientists,
should they want to increase their activity in academic engagement.

5.1 Limitations and future research

Our study has several limitations, which also suggest directions for future research. First,
in this study, we adopted measurements developed by Western scholars to study industrial
relations among Chinese scientists. Even though Chinese universities share many charac-
teristics with those in the West, specific cultural and economic conditions may still affect
the generalizability of our results. From this viewpoint, it would be valuable for future
research to construct studies to explicitly compare behavior and terminology regarding
academic engagement activities in China and Western universities. It would also seem very
interesting to subject our findings on how strongly perceptions of university mission cor-
relates to actual behavior to comparison with Western settings, e.g. to investigate to what
extent the role of university mission in China is an artifact of the country’s specific tradi-
tion of governance under the patronage of the Communist Party. Second, we were in this
study not able to collect sufficiently reliable data from scientists in certain subjects such as
art and language. Scientists in these departments were difficult to reach, since many do not
consider questions about interaction with industry as relevant for their discipline. Future
research could develop other survey instruments, or utilize archival data instead of survey
data to more comprehensively analyze academic engagement. Third, we have in our study
no way of testing to what extent our results are driven by differences in recruitment. More
entrepreneurially oriented universities may tend to recruit more entrepreneurially oriented
scientists. Such individuals may be different both in terms of behavior and in attitudes
towards academic engagement than the average academic. While we do not see strong rea-
sons to believe that the interaction effects that constitute the bulk of our results would be
driven by such differences, both sorting-though-recruitment and post-recruitment adaption
to perceptions about university mission may generate evidence supporting our first hypoth-
esis. Further research should seek to disentangle the different mechanisms.

Funding Funding was provided by Riksbankens Jubileumsfond (FSK15-1059:1).
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Appendix 1: Notes on methodology

See Tables 6, 7 and 8.

@ Springer


http://creativecommons.org/licenses/by/4.0/

329

Promoting academic engagement: university context and...

SyT YOI — 680 1L0° sey 8LET19S 66L pawnsse Jou sooueLieA [enbg
974 Y01 — 680° 1.0 Sey 9¢ 66L" LE6 900 pownsse sooueLIeA [enbg
20uatiadxa Lusnpuy
090° 180" — 9¢0’ 110" — oL £98°19¢ L6T — PAWNSSE JoU SadUBLIEA [Enby
090° 180" — 9¢0’ 110" — oL 98 L6T — €8¢ £6¢° pawnsse sooueLIeA [enby
uonv1fy
SLO 680" — wo L00" — 698’ 866'19S oLl — pawnsse Jou sooueLieA [enbg
SLO 680" — w0 L00" — G98’ 9¢ oLl — geL SIT pawnsse sooueLIeA [enbyg
Ui 21UIPDIY
¥80° LLO — 10 ¥00° 1€6’ 866'19S L8O pawnsse Jou sooueLieA [enby
¥80° LLO — Y0 00" 1€6° 98 L8O €98 0€0’ pawnsse seoueLIeA [enbyg
12pUID)
1oddn IOMOT
Q0URIQJ
-JIp 9Y) JO [eAlojul QOUQIRJ
90ULpYuod %66 -JIp I0112 'PIS QOUSISHIP UBIA (parter-g) 31§ p L 318 d
sooueLIeA Jo Ajifenbo
sueaw Jo Kyrenba 10§ 1593 1 10J 1S9} S,9U0AY ]

sosuodsar aye] pue A[1ed Jo sisfeuy 9 ajqel

pringer

As



Z.Zhao et al.

330

601" €91 — 690 L0 00L 18L7788 68" — pawnsse Jou sooueLieA [enbyg
601" ol - 690 LT0 669° 086 L8E — 865 6LT pownsse sooueLIeA [enbg
2ouatiadxa Lusnpuy
wo 790" — L0 110’ L8Y 09%'906 €0r — pawnsse Jou seoueLreA [enby
£v0’ 90" — L0 110 889" 086 ooy - Iy 6v9’ pawnsse seoueLreA [enbg
uonv1yfy
0€0’ 960" — [430) £e0’ 60¢ 87568 8101 — pawnsse Jou sooueLieA [enbg
0€0’ 960" — [430) £e0’ 60¢ 086 6101 — S90° 1ye pawnsse sooueLIeA [enbyg
Yuna J1uapnIYy
w90 190" — 30 100 6L6° 7€9°868 920’ pawnsse Jou sooueLieA [enbg
w90 190" — 1€0° 100° 6L6° 086 920’ 866 €00’ pawmnsse seoueLreA [enbyg
A2pUI0)
1oddn JOMOT
QJoURId)
-JIp AU JO [eAIOIUI Q0Ua1)
90USPYUOd %G6  -JIp 10LID 'PIS QOUIDJIP ULIN] (parrer-g) 31§ r L BN d
SQOUBLIBA JO A)Ifenba
sueaur Jo AJrTenba 10§ 359)- [ 10J 159} S QUOAY]

sasuodsar pajordwos-uou pue pajo[dwods jo siskfeuy /7 ajqel

pringer

Qs



Promoting academic engagement: university context and...

331

Table 8 Academic engagement scale. Adapted from D’Este and Patel (2007)

How frequently have you been engaged in the following types of activities in 2014 and
2015?

Difficulty degree

1. A new joint research agreement sponsored by industry (original research work under-
taken by both partners)

2. A new joint research agreement sponsored by third party (original research work
undertaken by both partners)

3. Working with industry personnel that resulted in a patent or copyright
4. A new consultancy agreement (no original research undertaken)
5. Providing advices to industry

6. Training of company employees (through course enrolment or through temporary
personnel exchanges)

7. Postgraduate training in the company (e.g. joint supervision of PhDs)
8. A new contract research agreement (original research work done by University alone)

9. Creation of new physical facilities with industry funding (e.g. new laboratory, other
building on campus)

10. Attendance at conferences with industry and university participation

11. Attendance at industry sponsored meetings

0.213

0.436

0.628
0.298
0.543
0.498

0.417
0.418
0.640

0.324
0.427

Appendix 2: Robustness tests

See Tables 9, 10.
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Table 10 Results on industry funding Source: China University Science and Technology Annual Report
(Ministry of Education 2016)

Variables Model 1 Model 2 Model 3 Model 4 Model 5
Gender 1.796%* 1.834%* 1.887%* 1.742%%* 1.738%%*
(0.635) (0.604) (0.602) (0.602) (0.600)
STEM 0.048 0.067 0.136 0.107 0.013
(0.615) (0.584) (0.583) (0.581) (0.580)
Master supervisor 1.926%* 1.225 1.086 1.181 1.437*
(0.711) (0.682) (0.682) (0.678) (0.679)
Doctor supervisor 1.214 1.425 1.590 1.564 1.412
(0.915) (0.870) (0.869) (0.867) (0.862)
Publications 0.178** 0.127* 0.133%* 0.124* 0.128*
(0.063) (0.060) (0.060) (0.060) (0.060)
Public grants 0.729%* 0.542% 0.548°* 0.561* 0.524*
(0.281) (0.268) (0.267) (0.267) (0.266)
Academic rank 3.153%** 3.124%%* 5.614%%* 3.110%** 3.119%**
(0.703) (0.669) (1.252) (0.665) (0.663)
Affiliation 4.620%** 3.978%k* 4.129%** 1.114%%* 3.94 1%k
(0.736) (0.704) (0.704) (1.308) (0.698)
Industry experience 0.579%* 0.649* 0.621%* 0.657* —-1.034
(0.292) (0.277) (0.277) (0.276) (0.592)
Industry funding 0.264%** 0.324%*%* 0.194%** —0.096
(0.034) (0.042) (0.043) 0.117)
Industry funding*Academic rank —0.160*
(0.068)
Industry funding*Affiliation 0.173*
(0.067)
Industry funding*Experience 0.112%*
(0.035)
Constant -0.569 —3.839%* —4.636%%* —-2.731* 1.517
(1.104) (1.131) (1.177) (1.204) (2.011)
R? 0.297 0.366 0.372 0.374 0.378
Adjusted R? 0.286 0.355 0.360 0.361 0.365
Observations 564 564 564 564 564

#p <0.05; *p <0.01; **%p <0.001

The variable’Industry funding’ captures total industrial funding for a university divided by the number of
R&D personnel
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