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Abstract

:

Despite a growing awareness of academic entrepreneurship undertaken by professors around the globe, there remain unanswered questions regarding how individual and organizational characteristics shape academics’ decision to engage in entrepreneurial activities. Drawing on data from the 2017–18 Academic Profession in the Knowledge-based Society (APIKS) survey, this study examines research-based and teaching-based academic entrepreneurship engagement in two countries, namely Canada and China, and examines through logistic regressions how academics’ individual research orientation and perceptions of their university’s expectations affect their likelihood of engaging in entrepreneurial activities. The results show that a majority of faculty members in the two countries are involved in entrepreneurial activities, including research-based activities (such as contract research, joint research and publications, and consultancy) and teaching-based activities (such as supervising student internships, volunteer-based work, and public lectures). Regression results suggest that academics who emphasize a theoretical research orientation are less likely to demonstrate entrepreneurial involvement, while academics who report a practical, commercial, or social research orientation are more likely to demonstrate entrepreneurial involvement. Academics who perceive that their university expects them to engage in entrepreneurial activities are also more likely to do so. These findings shed light on ways to reinforce academics’ social involvements and contributions in both countries.
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1. Introduction


The idea of a university was, for a long time, that of an institution dedicated to the pursuit and transmission of knowledge. Accordingly, the academic profession is often portrayed as composed of persons strongly driven by intrinsic motives who concentrate primarily on the substance of teaching and research [1]. As exemplified by the Triple-Helix Theory, modern universities are, however, also regarded as important engines to produce and transfer knowledge that facilitates regional and national economic development [2], which raises new concerns regarding universities’ and academics’ capacity to convert scientific outputs into commercial and social successes. In response to the global trend toward a knowledge economy and the need to bridge academic research with society, academics from diverse higher-education systems engage in a variety of external activities with different patterns and motivations [3]. Often accomplished in partnership with external stakeholders, academic entrepreneurship facilitates the sustainable development of universities through the inflows of policy, financing, and collaboration instruments and strengthens the economic, social, and environmental impacts of academic outcomes. However, when university academics become entrepreneurs, they encounter more barriers, such as lack of management skills, the lack of a common venture culture, and tension in the relationship with the university [4].



Attention from policymakers and academia has so far been paid to this rise of the third mission, i.e., entrepreneurial activities, among academics and how these activities change the academic profession by bringing in commercialization- and marketization-based rewards. Since universities’ and academics’ entrepreneurial engagement contributes to knowledge transfer and innovation that, in turn, bolster social and economic development [5,6], multiple government agencies around the world have launched numerous initiatives to link scientific research to industrial innovation more closely, particularly marked by the Bayh-Dole Act of 1980 in the United States [7] and similar initiatives in European countries [8,9,10].



The Sustainable Development Goals (SDGs), adopted by all United Nations member states in 2015, shed a different light on the university’s core missions [11]. Entrepreneurship can be the engine for transforming our world and overcoming the diverse nature of global challenges, contributing to the whole set of UN SDGs or targets [12]. An increasing number of studies also examined how universities’ third mission has been adapted in the light of the SDGs, namely increasing the cultural diversity of the student body, participating in public discourse promoting sustainable development, and working with local and regional partners for greener infrastructure or urban agriculture [13]. Institutional policies are intertwined with public policies regarding SDGs. For instance, in Canada, research councils must follow the Federal Sustainable Development Act and require applicants to include SDG-related expenses in their budget and to indicate if and how their research project could contribute to SDGs [14]. In addition, Universities Canada (2022), an association that represents all universities in the country, adhered to the 2030 Agenda for Sustainable Development and launched a vast government-funded initiative to promote universities’ contribution to the SDG [15]. Many of those initiatives rely on academics’ external activities, such as the one university’s partnership with a local NGO to build Canada’s first 3D-printed home for residential uses or another university’s urban agriculture project that encouraged its community to think about food chain issues but also introduced elementary school students to permaculture. In this sense, universities and their academics, as engines of societal transformation [16], are critical players who, with the right set of skills, governance, and management, can meet global challenges [17].



Although most higher-education systems have encouraged academics to establish closer interaction with the outside world over the past decades, most of the literature on this topic focuses mainly on the U.S. and European countries. Few studies have conducted cross-country comparative analysis based on diverse higher-education systems from two continents. In addition, little research has combined the study of individual and institutional characteristics in relation to academics’ entrepreneurial activities. Considering that academics express their research capabilities and skills through diversified orientations and adapt to the working environment differently, it appears necessary to study these understudied factors to improve our understanding of how university academics are interacting with society.



To understand and compare the global trend of academic entrepreneurship and understand how it varies by local institutional contexts, this study uses data from comparable international survey of academics in Canada and China. We selected those two countries based on their specific characteristics, traditions, and models of higher education, which define the pathways of entrepreneurial transformation and potentially lead to diverse patterns of engagement and entrepreneurial activities. For example, Canadian universities have been inspired by the American model, which emphasizes the research component of faculty’s identify, and “The Wisconsin Idea” [18], which encourages universities’ commitment to public service. Chinese higher education emerged from the Confucian model, which rests upon strong nation-state shaping of structures, funding, and priorities and a tendency to universal tertiary participation [19,20,21].



In both countries, academic entrepreneurial engagement can be stimulated by, funded by, and interact with market and government forces. Canada is a developed knowledge economy where, despite universities being largely funded by the public purse, the concepts of markets and industrialization have an impact on the higher-education system [22]. Currently, the Chinese society is undergoing rapid transformation for the sake of entering a market economy and knowledge-based society. In this process, nationwide policies and initiatives may also influence academic entrepreneurial activities. Additionally, countries also differ in their responses to tension between the endogenous or exogenous demands for knowledge production and dissemination [23]. In Canada, since most industries focus on the extraction of natural resources and heavy industries, the higher-education sector became the biggest research producer [24]. Since the 1990s, even though there is no national policy requiring academics to participate in external activities, research councils have encouraged funded researchers to disseminate their findings outside academia [25,26]. In the case of China, public funding remains dominant, but private funding sources are becoming increasingly important for Chinese academics. China’s economic development has recently entered a new phase that is under an increasing pressure of top-down pressure in which the Chinese government’s national development strategy encourages “mass entrepreneurship and innovation” [27]. In the current stage, education administrators and universities frequently introduce new academic entrepreneurship initiatives and policies that aim to provide stronger incentives and promotions [28]. The two compared countries also differ significantly in research and teaching orientation. Canada and China are cases with strong and clearly defined research missions for most institutions. External activities in Canada can be related to teaching, research, and service although it is more often the case with the latter [29]. In China, other than the few research universities at the top of the hierarchy, there is an important and large number of teaching universities.



The objective of this study is therefore to explore and compare academic entrepreneurial engagement in Canada and China. More precisely, this study aims to answer two main research questions: (1) To what extent is academic entrepreneurship in Canada and China similar or different, and how does the country’s specific context may explain these similarities and differences? (2) What are the impacts of academics’ research orientation and perceived university expectations on academic entrepreneurship across countries, and how do country specific contexts reinforce or hinder these impacts?




2. Theoretical Framework and Related Literature


In this study, we focus on “academic entrepreneurial engagement”, which refers to academics’ societal interactions and activities external to their institutions. The external partners may include industry, government, museums, schools, and other civil society organizations since innovation not only occurs through the cooperation between academia and industry but also through its engagement with various societal actors. In our study, academic entrepreneurial engagement is a very broad concept, covering research-based, teaching-based, and other entrepreneurial activities. According to Abreu and Grinevich (2013), academic entrepreneurship can be defined by “any activity that occurs beyond the traditional academic roles of teaching and/or research, carries an element of risk, and leads to financial rewards to individual academic or his/her institution” [30]. Entrepreneurial activities therefore include not only high-level or “harder” activities, such as establishing spin-off or start-up firms and working in incubation parks [31], but also lower-level or “softer” activities, such as consultancy and contract research [32].



Academics’ entrepreneurial activities can stem from individual actions and reactions to social demands. The principles of social exchange theory, proposed by Blau (1968),Thibaut and Kelley (1959), and Emerson (1976), would suggest that individual actions are contingent on perceived rewards from others [33,34,35]. From a personal perspective, when a person perceives value or is rewarded, he or she is to perform the action as a form of reciprocity. From the lens of social exchange theory, academics are willing to spend a substantial amount of time and effort in social activities with the hope that they will develop high-quality relationships with other external individuals. Engaging in these social activities can be both challenging and rewarding, and these are the primary reasons why many academics pursue entrepreneurial engagement. The actions undertaken are based upon expected extrinsic rewards such as money, products, help, and obedience and intrinsic rewards such as love, interests, social recognition, or a mix of these two. From a social perspective, academic organizations’ attributes and incentives serve as the conditions of social exchange as well as reinforce or hinder the underlying social interaction process. Considering country-specific contexts, these reinforcements or hindrances may manifest differently in different countries.



In both Canada and China, academics are embedded in a context that emphasizes technology transfer; however, there are still importance institutional contexts that induce differences. For example, some studies would suggest that, in countries where higher education is driven more by market power, and knowledge can generate higher market value, academics are more likely to engage [36]. Similarly, in countries where policies and funding would emphasize and support academic entrepreneurship, faculty members would be more likely to engage in entrepreneurial activities. Considering how markets influence the Canadian higher-education systems [22] and how funding organizations support knowledge transfer [26], we formulate the following hypothesis to be tested with our results:



Hypothesis 1.

The proportion of academics who report being engaged in entrepreneurial activities is higher in Canada than in China.





There are many factors influencing academic entrepreneurship. Studies group factors along three categories: individual, organizational, and environmental (national and regional) [37]. Individual factors include research orientations. Previous studies have suggested that there is a positive relationship between research productivity and research collaborations [38], and collaborations can serve as a proxy to explain the role of human capital in knowledge production. Academics do not, however, form a monolithic group, and individuals have the autonomy to choose and orient their work according to the tradeoffs between efforts and potential rewards. University scientists’ research orientation for curiosity-driven research versus applied and commercially relevant research is nonetheless influenced by the investment and consumption values of conducting research over the tangible rewards. The empirical literature has found that academics who are engaged in user-inspired research are more likely to be involved in entrepreneurial activities. For instance, Calderini, Franzoni, and Vezzulli (2007) found that scientists working on applied or very-applied/target research are significantly more likely to submit patent applications than those working on “very basic/fundamental” research [39]. It is argued that patenting is pursued due to benefits including monetary payoffs, developing relationships with firms, accessing equipment, or exploiting other research-related opportunities. Studies suggest, however, that academics react differently to rewards and that the incentives are higher when the feedback from applied research is richer. Based upon the aforementioned literature, we can formulate the two following hypotheses:



Hypothesis 2a.

Academics who emphasize theoretically oriented research are less likely to be involved in entrepreneurial activities.





Hypothesis 2b. 

Academics who emphasize practically oriented, commercially oriented, or socially oriented research are more likely to be involved in entrepreneurial activities.





Academics’ entrepreneurial engagement is also contingent on the institutional/organizational environment. Among the institutional factors that play a role in explaining entrepreneurial engagement, one can cite the physical presence of an unit, such as a technology transfer office (TTO), as well as the resources such as industry funding for academic research [40,41,42]. Few studies have examined the influence of universities’ entrepreneurial expectations towards their faculty members. Contrary to teaching and research, societal engagement is relatively new and lacks legitimacy and institutional support in a number of institutions [43]. A survey of 272 scientists from Chinese universities revealed that scientists’ motivational factors, such as commercialization attitude and perceived behavior control, significantly influence their intention to engage in commercialization activities [44]. The organizational context can facilitate or impede academic entrepreneurship; the organizational rewards and incentives provided through management interventions and support can generate positive entrepreneurial outputs [45]. Thus, it is reasonable to speculate that academics who are working in universities where there is a strong emphasis on high expectations regarding entrepreneurship [46] will have a high probability to engage in entrepreneurial activities. Hence, we hypothesize the following:



Hypothesis 3.

Academics who perceive high university expectations regarding entrepreneurship are more likely to engage in entrepreneurial activities.





While most of the prior research focuses on academics’ career characteristics and research productivity, this study will fill a gap by examining relationships between academics’ research orientation, universities’ perceived expectations, and entrepreneurial activities across diverse higher-education systems.




3. Data and Methodology


3.1. Data


To test our hypotheses, we drew upon two separate national datasets from Canada and China, both based on the 2017–18 Academic Profession in the Knowledge-based Society (APIKS) international survey questionnaire, to answer the research questions. The international questionnaire included questions concerning academics’ career and professional situations, general work situations, and activities including parts of teaching, research, and involvement in entrepreneurial activities as well as questions for academics in their formative career stages and personal background information. The 2017–2018 APIKS project is a collegial consortium of national research teams administering a common survey that provides essential data on the changing academic profession in the shifting context associated with the knowledge economy/society. The 2017–18 APIKS global survey included 22 higher-education systems in total. It was the first time that both Canada and China were involved in this international survey and had a set of same questions that were asked to respondents from participating countries to provide the basis for cross-country comparison. The study specifically relies on questions regarding academics’ experience on entrepreneurial engagement, academics’ demographics, career trajectory characteristics, research productivity, research orientation, perceived university entrepreneurial expectations, and disciplinary affiliations. We detail these variables in the next section.



Table 1 presents the original sample size, response rate, number of institutions, and final sample size for analysis for each country. In Canada, the targeted population was the regular and full-time professors working in Canadian universities. Researchers contacted all the 68 publicly funded universities and asked them to disseminate the survey to their regular professors (i.e., assistant, associate, and full professors); 64 institutions representing each of the nation’s 10 provinces disseminated the survey to 45,437 academics, 31,728 of whom were later determined to be eligible. A total of 2968 surveys were completed in their entirety for a valid response rate of 9.35%. The chi-square goodness-of-fit testing was conducted to ensure the sample representativeness of the broader population of professors in terms of academic rank, disciplines, and gender. As for China, the targeted population was the regular and full-time faculty members working in public four-year universities. Following a strict stratified sampling technique, the sample covers a wide range of geographical areas (i.e., east, central, and west regions) since we are dealing with a geographically dispersed population. Then, we selected the stratified variable (university’s quality type) to divide universities into different quality types. The sample covers 120 randomly selected four-year public universities (including 40 research universities and 80 other regular four-year universities) located in 22 provinces, and we collected responses from randomly selected faculty members in each sampled university. Given that the required sample size mainly depends on two key factors, namely the degree of accuracy and the variation in a population, according to our calculation, we can be 95% confident that the results in the population will be the same as in the sample, plus or minus the sampling error of 2% in a sample of at least 2500 cases. Thus, the nationally representative survey data were, collected from 2632 full-time respondents with a response rate of 43.46%. To make sure that the sample for this study would be comparable across countries, we filtered and excluded academics who were auxiliary staff or who responded “other” to the questions regarding academic ranks, disciplines, or gender. After these exclusions, the final sample size for descriptive analyses was 2735 for Canada and 2501 for China.




3.2. Methodology and Variables


This study aims to answer two main research questions. To answer the first question, we relied on descriptive statistics. The questionnaire listed 15 types of entrepreneurial activities grouped according to whether they were research-based or teaching-based. Participants ticked the box if they had participated in such activities in the past three years. We will therefore present the proportion of Canadian and Chinese academics who reported being involved in each type of activity and then show the calculation of the proportion that is involved in at least one research-based or teaching-based activity.



To answer the second question, we employed logistic regression models since it is the most popular regression technique available for modelling dichotomous dependent variables [47]. In this study, academic entrepreneurial engagement takes the form of two dependent variables. The two dependent variables are dichotomous variables indicating whether an academic was engaged in any of the listed research-based entrepreneurial activities (DV1) or teaching-based entrepreneurial activities (DV2) in the past three academic years. In our model, the first set of independent variables are dummy variables based on Likert-scale variables representing to what extent academics characterize their research as theoretically oriented (IV1), practically oriented (IV2), commercially oriented (IV3), and socially oriented (IV4). The last independent variable of interest (IV5) is a continuous variable based on the mean of six items related to universities’ expectations (see Table 2 below). We can outline our logistic model as


  log      p i    1 −  p i      =  β 0  +  β 1  × O r i e n t a t i o  n i  +  β 2  × E x p e c t a t i o  n i  +  β 3  × C o n t r o  l i   








where    β 0    is an intercept indicating the average probability of the engaging of an individual i after controlling for all independent variables. The vector    β 1  × O r i e n t a t i o  n i      represents the variables associated with the academics’ individual research orientations. The vector    β 2  × E x p e c t a t i o  n i    represents the academics’ perceived university entrepreneurial expectations. These two variables are key independent variables. Lastly,    β 3  × C o n t r o  l i    is a vector of control variables.



In addition to those variables and in line with the analytical framework developed by Perkmann et al. (2013) [49], the control variables used in this study were divided into five main categories: (a) demographic characteristics (gender, and age); (b) career trajectory (years of working experience in current university); (c) the academic rank variables defined as the academic rank and academic leadership experience; (d) research productivity (research preference, the number of articles published in academic journals); and (e) whether the scientific discipline affiliation is a hard or soft discipline. The description of the variables included in the regression and their categories is presented in Table 2.





4. Empirical Results


In line with our two research questions, this section first describes the types of entrepreneurial activities undertaken by Canadian and Chinese academics and then examines how academics’ entrepreneurial engagement is influenced by their research orientation and perceptions of their university’s expectation.



4.1. Description of Academic Entrepreneurial Activities in Canada and China


In this study, we describe both the overall participation in entrepreneurial activities and participation in specific types of activities. These 15 activities are intended to cover the different aspects of faculty external engagement. In Table 3, we identify nine specific types of research-based and six specific types of teaching-based entrepreneurial activities, and we indicate the proportion of academics in Canada and in China who reported having undertaken those types of activities. It is worth noting that academics can undertake more than one form/channel of entrepreneurial engagement simultaneously.



Overall, more than 50% of academics in Canada and China were involved in both research-based and teaching-based entrepreneurial activities in the past three years. When we compare both countries, we note that a greater proportion of Canadian academics undertake teaching-based (70.13% in Canada, 58.7% in China, t-test = 0.036, p < 0.001) and research-based entrepreneurial activities than their Chinese counterparts (62.3% in Canada and 58.7% in China, t-test = 0.114, p < 0.001). It corroborates Hypothesis 1 in the sense that the proportion of academics who report being involved in entrepreneurial activities is higher in Canada than in China. This finding reflects that, although the “third mission” is not imposed as a national mandate for universities, this mission has been accepted and punt into action, suggesting that higher-education systems in both countries are developing concrete cooperation relationships with society’s needs.



The dominance of academics’ engagement in teaching-related in comparison to research-related entrepreneurial activities could be partially explained by public universities in Canada having an important teaching mandate and academics’ reporting heavy teaching workloads [50,51]. In terms of research-based activities, three possible explanations may help to understand the relatively high levels of academic entrepreneurial engagement at Canadian universities. First, although many of the earliest Canadian universities were elite institutions and detached from broader society, they evolved into the research-intensive universities, of which many have strong medical schools. Those schools are part of the public hospital system where medical professionals regularly partner with university researchers [52]. Second, public universities that were established in the early to mid-20th century, particularly those in the “prairie” or Western provinces, were modeled after the American land-grant model, where one central university with several campuses would service disparate populations [53]. These universities had an explicit mandate for community extensions, supporting the improvement of agriculture and industry in their surrounding communities. Third, it is increasingly common for granting institutions to have a specific fund available for “partnership” grants. To obtain those grants, university professors must collaborate with external organizations to conduct research that is directly applicable to society [22,54]. Comparing the types of research-based activities in which academics are involved, we note that a greater proportion of them participate in “softer” entrepreneurship activities (such as joint research and publications, evaluation, contract research, and consultancy) than in heavier linkages with industry (such as patenting and licensing, creating of spin-off/start-up company, the use of infrastructure, testing and constructing prototypes, working in a research laboratory, and a science incubator organization or a science park). This difference could be partly explained by the structure of Canada’s economy. Since 2008, businesses’ R&D investments and R&D personnel declined [24], which would suggest that the economic environment is less favorable for professors to participate in large-scale, high-level entrepreneurial activities.



Compared to their Canadian counterparts, a greater proportion of Chinese academics is involved in contract research as well as patenting and licensing. This may be due to several reasons. First, during the last few years, policymakers at national, regional, and local levels in China have recognized that most of the scientific research results in universities are disseminated in the form of scholarly articles and research reports; the conversion rate of scientific results into products is not high [37,55]. Consequently, some universities aim at stimulating technology transfers and converting scientific outcomes to the market by rewarding the creation of products and service. Patenting and licensing and contract research have become two typical activities that are used to evaluate academics’ research performance in faculty evaluation. Differences between countries could also be linked to academics’ privilege and institutional ownership. In China, academics’ technology transfer outputs, to a large extent, belong to university properties.



When we analyze teaching-based entrepreneurial engagement, we note that the most prevalent types include public lectures and speeches, volunteer-based work/consultancy in an honorary capacity, supervision of student internships, and/or student work placements. Curriculum development for external agencies and executives, contract tailor-made programs, and courses prove to be the least popular. It is striking that Canadian academics are twice as likely to give public lectures and speeches than their colleagues in China (54% in Canada, 24.23% in China, t-test = 0.298, p < 0.001), while at the same time, Canadian academics make fewer contracts, tailor-made programs, and courses. These results suggest that one important similarity in both countries lies in the non-commercial nature of the teaching-based engagement, which may be due to stronger intrinsic rewards perceived by academics to gain social reputation and recognition. For instance, Canadian professors appear to be more active in disseminating their work due to a general pressure for “knowledge mobilization”, often used as part of the accountability measures [56]. These results also fit well within the historic purpose of many Canadian universities to serve regional development. Diversity across countries can also be explained by the market and university bureaucratic controls. Chinese academics are much more involved in all student-supervision-related activities because such educational involvement in innovative university–industry cooperation has been greatly promoted and embedded in the curriculum of many Chinese universities.




4.2. The Impact of Research Orientation and Universities’ Expectations


The second research question required us to examine the influence of academics’ research orientation and perception of their university’s expectations for their entrepreneurial engagement. Table 4 reports the logistic regression results about how these factors contribute to one’s likelihood of being involved in research-based and teaching-based entrepreneurial activities. We present the results by displaying the odds ratios in Table 4, thus providing a more readable interpretation of regression results. An odds ratio > 1 indicates increased probability of entrepreneurial activities, whereas an odds ratio < 1 indicates a decrease in entrepreneurial involvement. The predicted probabilities are calculated while holding other variables constant. We calculated a pseudo-R-squared for each logistic regression, indicating how each regression compares to a null (intercept only) model. A value closer to 1 indicates that the specified model is better than the intercept only model. Other parameters, including the log-likelihood and the Wald chi-square, are also reported.



Two hypotheses arose from our second research question. Hypothesis 2a predicted that academics who characterize their research as theoretically oriented were less likely to engage in entrepreneurial activities, and Hypothesis 2b predicted that academics who characterize their research as practically, commercially, or socially oriented were more likely to engage in entrepreneurial activities. According to our findings, Hypothesis 2a and 2b are partially confirmed because, although academics who emphasize practically, commercially, or socially oriented research are more likely to facilitate the formation of entrepreneurial linkages than academics emphasizing basic and theoretical research, it does not apply to each compared country in the same manner. In China, the odds of engaging in both research-based and teaching-based entrepreneurial activities are higher for academics emphasizing practically, commercially, and socially oriented research, and they are lower for academics emphasizing theoretically oriented research. More specifically, the odds of entrepreneurship are 36% higher for academics who emphasize practically oriented research; 91% higher for academics who emphasize commercially oriented research; and 25% higher for academics who emphasize socially oriented research when holding other things constant. In Canada, the odds of engaging in research-based activities are statistically significantly higher for academics emphasizing practically, commercially, and socially oriented research, but there is no significant relationship between a commercial orientation in research and teaching-based entrepreneurial activities. Those results have several implications. The first implication is that entrepreneurial engagement does not solely result from individual academics’ decisions. Rather, it is closely connected to the interaction between academics’ research area on the one hand and social demands and constraints on the other hand. Academics whose research and expertise areas are closely tied to social applications have more opportunities to be externally engaged, and they tend to receive higher rewards in seeking job opportunities. Moreover, external partnership opportunities occur more often in specific research areas that lend themselves to practically useful, marketable, or socially relevant activities. Another implication is that academics engage in entrepreneurial activities owing to multiple and compatible motivations. Academics’ engagement tends to be motivated by market rewards in countries where higher-education systems remain a large contributor to knowledge production and pull R&D expenditures, such as in Canada and China. One should also note that a commercial research orientation is not related to academics’ teaching-based external activities in Canada possibly because it includes public lectures that are given by a majority of professors, notwithstanding the commercial value of their research [57].



Hypothesis 3 postulated that academics who perceived high expectations regarding entrepreneurship were more likely to engage in entrepreneurial activities. Our findings confirm Hypothesis 3, and we consequently infer that academics’ perceptions of their university’s entrepreneurial expectations seem to matter for the process of entrepreneurial engagement. For instance, Canadian academics who perceive that their university expects them to engage in entrepreneurial activities are 19% and 24% more likely to undertake research-based and teaching-based activities, while in China, academics are 29% more likely to do so for both types of activities. This statistically significant and positive effect can be explained by higher education institutions’ mandate to contribute to knowledge for their society and by the organizational environment they have put in place to foster the intensity and variety of academics’ societal engagement. Such environments include coordinating units, funding research that may be beneficial for external partners or meet community needs, as well as establishing policies rewarding academics’ engagement [58]. It is very likely that universities’ priorities and degree of funding levels devoted to creating a more entrepreneurial supportive environment may encourage academics’ entrepreneurial activities. For example, our results are in line with our observation that China’s investments in technology and innovation will keep growing, and connecting university/research with the business and industry sector will be enhanced through further reforms and improvements in scientific project operations [59]. Therefore, developing the entrepreneurial ecology has become of great importance to universities and faculties’ leadership and management. In Canada, all universities have included the third mission in their institutional documents and developed technology transfer offices [60], yet most of the funding for these activities is granted through competitive mechanisms or direct relationships with industries.





5. Discussion and Conclusions


The objective of this study was to explore and compare academic entrepreneurial engagement in Canada and China. We formulated two research questions: one related to the types of entrepreneurial activities undertaken by academics and one related to the factors influencing academics’ entrepreneurial engagement. We then formulated three hypotheses that we finally tested.



First, based on descriptive statistics, our study found that the proportion of academics who report being involved in at least one teaching-based on research-based entrepreneurial activities is higher in Canada than in China. With regards to the type of activities, academics in Canada are more frequently involved in “softer” research-based activities such as consulting, joint research, and publication and less frequently involved in more intensive activities such as the creation of spin-off companies, patenting, and licensing. The literature would, however, suggest that the type of activities performed depend on academics’ discipline. Chinese academics also have a substantially higher percentage of engagement in contract research, patenting, and licensing. They are more actively involved in student-supervision-related teaching-based activities jointly with external partners.



Second, relying on logistic regressions, we also found that Chinese academics who emphasized practically, commercially, or socially oriented research are more likely to engage in teaching-based and research-based entrepreneurial activities, which are results that are similar for Canada apart from the non-significant relationship between commercially oriented research and teaching-based entrepreneurial activities. This finding is not surprising, but it confirms that academics who perceive a commercial or social value to their research will be more likely to participate in activities that will convert their research into innovations to the benefit of society [61]. Entrepreneurial engagement is more likely to be found in academics who have developed ties outside of the university and whose research is linked to the public or private sectors where the synergy effect exists. Our study provides empirical evidence highlighting how academics’ accumulated research resources and skills are linked to external partners. Entrepreneurial activities can take place when the researchers’ research orientation matches the skills and competencies necessary to carry out more valuable social activities. Our empirical results corroborate the existing social exchange theory and show that it applies to the academic entrepreneurship engagement setting. Academics apply time and energy to establish entrepreneurial or social links because the pursuits of external partnerships are rewarded with valuable returns. We speculate that academics conducting practically and commercially oriented research have higher entrepreneurial engagement due to the increased likelihood of receiving rewards such as revenues. Similarly, socially oriented academics will benefit from extrinsic or even intrinsic rewards that deliver intangible returns. It is also interesting to note that there is also a connection between research orientation and teaching-based entrepreneurial activities. This result supports a conception of academic work that links the advancement of knowledge, the transmission of knowledge, and the mobilization of knowledge. Thus, even if teaching and research are two distinct activities, if professors’ research is oriented towards the needs of industry and society, their teaching activities could have a similar orientation, and they could also be better able to carry out consultancy projects, give public lectures, or encourage students to become actively involved in the private sector [62]. Our findings also reflect the traditionally important contribution of the higher education sector to Canada’s research and innovation system and how it connects to teaching, research, and service [24]. Third, logistic regressions confirmed that academics who perceived that their institution expected them to engage in entrepreneurial activities were more likely to do so. We infer that faculty members’ individual behavior and performing social practices are nested within universities’ organizational expectations towards entrepreneurship. Social exchange theory rests on the core assumption that human interactions aim at gaining maximum profit with minimal cost [33,34,35]. Findings suggest that academics are more likely to engage in external activities if they perceive that their institution—as a mediator of policy requirements—will reward those activities (maximizing profits) but also that those trade-offs are mediated by disciplinary norms [63]. Compliance will be triggered to some extent once institutions’ support and incentives are perceived across both developed and developing nations. Contexts of the higher-education system appear to reinforce the social involvement and contribution of academics. For example, Canada is a developed and industrialized country where research-intensive universities contribute to the country’s R&D in an important manner [24]. It fits well with the historic purpose of many Canadian universities as important actors to foster regional development, the inclusion of the third mission in universities’ official documents, as well as research councils’ requirements regarding research’s external impact and the participation of academics to public debates [56,57,60,64,65]. The Chinese case can be explained from a different perspective. As a developing and industrialized country with a huge population and consumer market, Chinese academics may give higher priority to establishing social relationships through forms of commercialization in accordance with the stronger national call to accelerate knowledge transfer and develop an innovation-oriented nation. Universities operate according to these academy, bureaucratic, and market logics together [66]. Dependency on the state for resources in China may restrict Chinese academics’ motivation to engage, but the Chinese government can elaborate the use of public- and market-related technology transfer policies, capacity building, and entrepreneurial education to motivate higher level of entrepreneurial engagement that is essential for sustainable development.



As the missions of the academic profession become multifold, this study empirically examined how the relatively newer (and less explored) third mission connects to the two major ones, namely teaching and research. Moreover, as governments around the world develop various policies to encourage productive technology transfer, applications in the knowledge-based society, and responses to the SDGs, this study also provides some insights to policymakers and institutional leaders. First, since the academic profession represents a heterogeneous group in terms of research orientations, available opportunities, innovative ideas, or forms of entrepreneurial engagement, national and institutional incentives should be tailored to academics’ research orientation and, of course, disciplinary area [58]. Policies might increase knowledge transfer in a more efficient manner if, on the one hand, it offered academics who are already “close to the market” more sustained support in order to move them from “softer” to “heavier” activities and that, on the other hand, it offered more awareness workshops for professors who have a more theoretical research orientation in order to explore, with them, how their studies might connect to entrepreneurial activities. Our findings also point out to the perception of institutional expectations towards entrepreneurship. Institutional leaders wishing to reinforce knowledge and technology transfer through societal interactions could do so by formalizing expectations in official documents and disseminating the institutional intention through support structures and accountability measures [67].



Bearing in mind that academic entrepreneurship takes many forms that are not mutually exclusive, this study has limitations that future studies could circumvent. One limitation is related to the response rate and representativeness of the samples. If almost half of the survey Chinese academics answered the survey, this is less than 10% of their Canadian counterparts who did so. This discrepancy should urge the reader to be cautious. Another major limitation of the 2017–18 APIKS data is that academics’ entrepreneurial engagement could only be measured by participants’ indication of whether they had participated or not in various types of activities. If we consider that one public conference in three years should represent a different level of engagement than creating a spin-off company, it is crucial that a future study ask academics for the intensity of their engagement. Future study should also question the (commercial and non-commercial) outcomes and impacts associated with external activities. This could provide the basis for an interesting study comparing tradeoffs and costs and benefits of entrepreneurial activities to academics, their institution, and the government. Moreover, while the analyses presented in the regression models demonstrated that research orientation and perceived universities’ expectations contributed to academics’ entrepreneurial engagement, complex interactions and interplays between factors could not be taken into account. Future studies should further explore these interactions and potential pathways of how organizational and institutional factors foster or hamper the effect of individual characteristics. Further research could even specifically test the possible mediation or moderating effects of individual, organizational, or institutional characteristics. This study nonetheless sheds additional light on the contribution of the academic labor force to the development of knowledge societies and economies.
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Table 1. Characteristics of the Samples in Canada and in China.
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	Survey
	Canada
	China





	Survey sample
	2968
	2632



	Response rate
	9.35%
	43.46%



	Number of institutions
	64
	120



	Final sample size for analysis
	2735
	2501
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Table 2. Description of the variables included in the regression.






Table 2. Description of the variables included in the regression.





	
Category

	
Variable

	
Description and Scale






	
Dependent variables

	
Research-based AE activities (DV1)

	
Dummy variable, whether the respondent has engaged in research-based external activities; 1 = Yes, 0 = Otherwise.




	
Teaching-based AE activities (DV2)

	
Dummy variable, whether the respondent has engaged in teaching-based external activities; 1 = Yes, 0 = Otherwise.




	

	
Research Orientation:

Basic/theoretically oriented (IV1)

	
Dummy variable, using 5-point Likert scale to measure the degree of emphasis of academics’ primary research on basic/theoretically oriented research; 1 = 4 and 5 in the Likert scale, 0 = Otherwise.




	
Key independent variables

	
Research Orientation:

Applied/practically oriented (IV2)

	
Dummy variable, using 5-point Likert scale to measure the degree of emphasis of academics’ primary research on applied/practically oriented research; 1 = 4 and 5 in the Likert scale, 0 = Otherwise.




	
Research Orientation:

Commercially oriented (IV3)

	
Dummy variable, using 5-point Likert scale to measure the degree of emphasis of academics’ primary research on commercially oriented research/intended for technology transfer; 1 = 4 and 5 in the Likert scale, 0 = Otherwise.




	

	
Research Orientation:

Socially oriented (IV4)

	
Dummy variable, using 5-point Likert scale to measure the degree of emphasis of academics’ primary research on socially oriented research/intended for the betterment of society; 1 = 4 and 5 in the Likert scale, 0 = Otherwise.




	

	
University Entrepreneurial Expectations

(IV5)

	
Continuous, mean of six items: perceived university expectation of raising substantial amount of external funding, conducting socially relevant or applied (possibly commercially oriented) research, complying to guidelines for research set by research funders, restricting public publication in tune with research funder’s expectations, and being active in carrying the research results beyond typical publications.




	
Control variables

	
Female

	
Dummy variable, whether the respondent is female; 1 = Yes, 0 = Otherwise.




	
Age

	
Continuous, age of the respondent.




	
Working Experience

	
Continuous, years of working in current university




	
Associate Professor

	
Dummy variable, whether the respondent is an associate professor; 1 = Yes, 0 = Otherwise




	

	
Professor

	
Dummy variable, whether the respondent is a professor; 1 = Yes, 0 = Otherwise




	

	
Academic Leadership

	
Dummy variable, whether the respondent has academic leadership experience in the current academic year; 1 = Yes, 0 = Otherwise.




	

	
Research Preference

	
Dummy variable, whether the respondent has a preference for research over teaching; 1 = Yes, 0 = Otherwise.




	

	
Number of Publications

	
Continuous, the numbers of published articles in academic journals in the past three years.




	

	
Hard Discipline *

	
Dummy variable, whether the respondent is in hard disciplines (Life sciences/Physical sciences, mathematics/Chemistry/Computer sciences/Engineering manufacturing and construction, architecture/Agriculture, forestry/Medical sciences, health related sciences); 1 = Yes, 0 = Otherwise.








* Note: Discipline classification according to Simpson (2017) [48]
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Table 3. Proportion (%) of Canadian and Chinese academics who reported involved in research-based and teaching-based entrepreneurial activities.
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Academic Entrepreneurial Activities

	
Canada (N = 2735)

	
China (N = 2501)

	
t-Test




	
N

	
%

	
N

	
%






	
Research-based activities

	
1704

	
62.30

	
1468

	
58.70

	
0.036 ***




	
Patenting and licensing

	
123

	
4.50

	
608

	
24.31

	
−0.198 ***




	
Creating of spin-off/start-up company

	
98

	
3.58

	
97

	
3.88

	
−0.003




	
Joint research and publications

	
1204

	
44.02

	
878

	
35.11

	
0.089 ***




	
Evaluation

	
537

	
19.63

	
288

	
11.52

	
0.081 ***




	
Contract research

	
549

	
20.07

	
901

	
36.03

	
−0.160 ***




	
Consultancy

	
763

	
27.90

	
699

	
27.95

	
−0.001




	
Use of infrastructure and (technical) equipment

	
140

	
5.12

	
140

	
5.60

	
−0.005




	
Test and construct prototypes

	
159

	
5.81

	
147

	
5.88

	
−0.001




	
Work in a research laboratory, science incubator organization, or a science park

	
139

	
5.08

	
136

	
5.44

	
−0.004




	
Teaching-based activities

	
1918

	
70.13

	
1468

	
58.70

	
0.114 ***




	
Curriculum development for external agencies

	
234

	
8.56

	
204

	
8.16

	
0.004




	
Supervision of student internships and/or student work placements

	
727

	
26.58

	
826

	
33.03

	
−0.064 ***




	
Joint supervision with industry of bachelor, master, and/or doctoral thesis

	
304

	
11.12

	
580

	
23.19

	
−0.121 ***




	
Volunteer-based work/consultancy in an honorary capacity

	
895

	
32.72

	
176

	
7.04

	
0.257 ***




	
Public lectures and speeches

	
1477

	
54.00

	
606

	
24.23

	
0.298 ***




	
Executive, contract, tailor-made programs and courses

	
134

	
4.90

	
156

	
6.24

	
−0.013 **








Note: t-tests were conducted to compare the country differences in various forms of academic entrepreneurial engagement. ** p < 0.05, *** p < 0.01
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Table 4. Logistic regression predicting academics’ entrepreneurial engagement.
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Dependent Variable

	
Research-Based

Activities

	
Teaching-Based

Activities




	
Country

	
(1) Canada

	
(2) China

	
(3) Canada

	
(4) China






	
Theoretically oriented research

	
0.62 ***

	
0.57 ***

	
0.76 ***

	
0.57 ***




	

	
(0.07)

	
(0.06)

	
(0.08)

	
(0.06)




	
Practically oriented research

	
2.11 ***

	
1.36 ***

	
1.61 ***

	
1.36 ***




	

	
(0.23)

	
(0.14)

	
(0.18)

	
(0.14)




	
Commercially oriented research

	
3.09 ***

	
1.91 ***

	
1.25

	
1.91 ***




	

	
(0.68)

	
(0.25)

	
(0.22)

	
(0.25)




	
Socially oriented research

	
1.54 ***

	
1.25 **

	
1.33 ***

	
1.25 **




	

	
(0.17)

	
(0.13)

	
(0.14)

	
(0.13)




	
University entrepreneurial expectations

	
1.19 **

	
1.29 ***

	
1.24 **

	
1.29 ***




	

	
(0.10)

	
(0.11)

	
(0.10)

	
(0.11)




	
Intercept

	
0.18 ***

	
0.33 **

	
0.35 **

	
0.33 **




	

	
(0.08)

	
(0.16)

	
(0.16)

	
(0.16)




	
Log likelihood

	
−1265.83

	
−1314.88

	
−1259.91

	
−1314.88




	
Wald chi-square

	
255.93

	
314.91

	
104.67

	
314.91




	
Control variables

	
Yes

	
Yes

	
Yes

	
Yes




	
Observations

	
2171

	
2245

	
2171

	
2245




	
Pseudo R2

	
0.11

	
0.13

	
0.04

	
0.13








Note: Robust standard error for odds ratios is shown in parentheses. ** p < 0.05, *** p < 0.01.
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