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Abstract 

While the topic on drivers of innovation has been intensely studied, most of the literature tends 

to examine motivators at a point in time with the assumption that they are stable. However, shifts 

in social and environmental contexts may change motivators of behavior. In light of the 

discrepancy, this study uses the person-environment fit theory and examines innovation-

stimulating work climate from the perspective of workplace experience. With a sample of 276 

faculty members in two major universities in Singapore, we test the moderating effect of 

workplace experience on three motivators – peer influence, performance evaluation and resource 

access, and found that with increased workplace experience, the effectiveness of these 

environmental motivators diminished. Resource access and co-worker influence become less 

salient with the exception of evaluation, which remains important. The implications for 

university administration and academic training programs are discussed.   
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Introduction 

Universities around the world have shifted attention from their traditional roles of 

research and teaching to a third task of economic development as a result of internal university 

development and external influences associated with the emergence of knowledge-based 

innovation (Etzkowitz, Webster, Gebhardt, & Terra, 2000). Academic scientists are called upon 

for more application-oriented research and to relate their scientific exploration with industrial 

needs to promote national competitiveness. Studies on motivators are therefore vital to enhance 

our understanding of factors that are important for encouraging more patenting engagement. 

Most of the literature examine motivators at a point in time and seem to assume that they are 

stable. Yet, shifts in the social and environmental contexts may conduce a change in motivators 

of behavior, meaning that they may become stronger or weaker drivers with new circumstances 

and experience. In this study, we examine how work climate motivators of innovation may alter 

in importance with workplace experience using a sample of 276 academic scientists. We find 

evidence that these motivators encourage innovation activities in universities, however, the 

effects fade out with longer experience at the workplace, suggestive of the transient nature of 

environmental motivators.  

 

Theoretical Background and Hypotheses 

Work Environment and Academic Innovation 

Academics have a high degree of autonomy in application-oriented innovation 

engagement, and are motivated by different factors. A number of studies have investigated 

scientists’ motivation, and their propensity for innovation activities. These studies examined 

externally motivating factors such as the traditional rewards of prestige (Stephan and Everhart 



1998), peer recognition, the opportunity to seek new stimuli, financial reward (Göktepe-Hulten 

& Mahagaonkar, 2010) and career advancement (Stevens et al. 2011). There are also internal 

motivators such as satisfaction, enjoyment of the creative activity of solving the puzzles in 

science, advancement (Lam 2011) and the sharing of knowledge (Sauermann and Cohen 2010).  

However, innovation cannot be understood without careful attention to the personal, 

organizational, technological, and environmental contexts within which it takes place (Tornatzky 

& Fleischer, 1990). While an innate interest or satisfaction to perform an activity can be a major 

source of motivation, the social environment may facilitate or hinder this motivation by 

supporting or obstructing individual psychological needs (Ryan & Deci, 2000b). Researchers 

have shown that a favorable regulatory environment (Olaya Escobar et al. 2017), influence of 

advisors (Azoulay et al. 2017) and work environment (Antonioli et al. 2016) affect 

entrepreneurial intentions and behavior.  

Previous studies have found several work environment motivators. Among them are peer 

influence, performance evaluation and resource supply. In the workplace, peers refer to 

colleagues with whom one interacts. The influence of peers can be significant in shaping one’s 

behavior. For example, Gompers et al. (2005), argued that employees in entrepreneurial firms 

learn from their co-workers about what it takes to start a new firm, and Nanda and Sørensen 

(2010) showed that the career experiences of entrepreneurial colleagues influence individual 

entrepreneurial activities. According to social cognitive theory, individuals tend to model 

behavior that they observe others exhibiting (Bandura, 1986), with the strongest influence 

exerted by peers of the same age (Aral and Walker 2012). Staff with supervisory roles are 

exemplars of the desired behavior of the organization, for instance, when the department chair is 

active in technology transfer, other members of the department are likely to participate as they 



view the chair as modeling desirable behavior (Bercovitz and Feldman, 2008). Similarly, senior 

colleagues who support entrepreneurial ideas may create pressure on individuals to internalize 

norms and conform to the peer group (Moog, Werner, Houweling, & Backes-Gellner, 2015). 

Decisions to engage in innovation activities may be influenced by social norms or beliefs about 

them. By observing their co-workers, academic scientists learn the proper behavior of the social 

group, and may want to maintain the same level of activity in commercialization according to 

group norms so as to meet peer expectation and elicit approval from salient others (Hall et al. 

2017). Therefore, we hypothesize that  

H1: Researchers are more likely to engage in innovation if their peers are engaged in the 

activity. 

Performance appraisal is an inevitable component in the work place for determining pay 

and promotion. It refers to a set of structured formal interactions, usually conducted as a periodic 

interview, between a subordinate and a supervisor, in which the performance of the subordinate 

is reviewed and discussed, with the aim of identifying weaknesses, strengths and opportunities 

for performance improvement and skill development (Latham and Wexley 1994). Appraisal is a 

means to communicate strategic visions and goals to employees (Kuvaas, 2006) so that 

individuals may experience greater meaningfulness of work and better understand the rationale 

for behavior at work, which may enhance intrinsic motivation because there is something they 

can believe in (Latham, 2003). Although intensive use of appraisal of knowledge behaviors may 

reduce the positive impact of rewards on radical innovation (Andreeva et al. 2017), strong human 

resource systems that emphasize consistency and consensus may also induce conformity and 

compliance (Bowen and Ostroff 2004). By setting clear expectations about rewards and 

incentives for the desired responses and behaviors, the organization directs actions of individuals 



and reinforces what is desirable. If innovative activities are part of the performance appraisal, 

academic scientists would invest their time as it can generate organizational rewards and signal 

that they are compliant with its expectations. Hence, the second hypothesis: 

H2: Researchers are more likely to engage in innovation if it is part of their performance 

appraisal. 

Factors such as access to appropriate resources (Amabile and Gryskiewicz 1988; Rosso 

2014) and time pressure (Amabile et al. 2002) place practical limitations on the innovation 

activities of individuals. In particular, funding as a financial resource is a much-needed 

investment for research. While some studies have shown that innovation outcomes can be 

obtained with constrained financial resources (Scopelliti et al. 2014), access to funding remains 

important to scientists who may need to acquire equipment or for international collaboration 

(Wagner, 2006). Access to funding may support commercialization of innovations through the 

provision of expertise by the funding organization or specific appropriation requirements of the 

grant (Lawson 2013). The importance of availability of resources on research and innovation has 

been emphasized in several studies (e.g., Hemlin, 2009; McCoy & Evans, 2002). Innovation 

activities start from research which necessitates lab facilities, equipment and manpower — all of 

which require substantial funds. It is expected that funding will help academic scientists to 

engage in innovation activities.  

H3: Researchers are more likely to engage in innovation if funding is available. 

 

Workplace Experience and Academic Innovation 

While the environment motivators on innovation have been intensely studied, most of the 

literature tends to examine motivators at a point in time with the assumption that they are stable. 



However, influence of the organization’s work environment on individual innovative behavior is 

not invariant (Gilbertson & Ewert, 2015; Xiang, Chen, & Bruene, 2005). Person-environment fit 

theory suggests that job expectation and work experience both affect work attitudes and 

behavior, but their effect varies at different career stage (Feldman et al. 2014; Irving & Meyer, 

1994), with two streams of theories pointing to the different directions of the effect. Based on the 

interactionist perspective and the attraction-selection-attrition (ASA) framework (Ostroff & 

Rothausen, 1997; Schneider, 1987), the longer employees stay in the organization, the greater 

degree of fit they would have with the organization. Those who do not fit well will either leave 

voluntarily or be asked to leave. Further, due to socialization process in the organization, 

employees would be a more homogeneous group as their individual values and personalities 

change in the direction of organizational values (Morse, 1975; Moyson et al. 2017). Hence, as 

tenure in the organization increases, the work climate becomes more influential on the individual 

employees. Consequently, we would expect to see a stronger influence from workplace 

environment factors such as peer influence, performance appraisal and resource supply on 

academics who work longer in the university. 

By contrast, according to the fadeout model (Miceli, 1987), expectation is strongly 

correlated with work adjustment in the initial period as newcomers are often altering their 

characteristics and adjusting themselves to better fit the work place (Caplan, 1987). However, 

such expectation effect diminishes over time. Their genetic makeup, such as creativity and 

physical aptitudes, becomes more influential when employees are more settled in the 

organization (Miceli, 1987). Similarly, the career development model puts the career into three 

stages: exploration, establishment and maintenance, and argues that people would have different 

work interest and inclination at different stage (Super, 1957). While people in the early stage are 



keener in exploring work norm and adapting themselves, those in the latter two stages are 

relatively secure in the organization and have more opportunities to pursue their professional 

ambition. As such, newly joined academic scientists are expected to be more compliant with the 

work climate in their school, while experienced faculty tend to follow their research interest and 

pay less attention to the environmental calls. Thus, even though organizational factors (such as 

peer influence, performance appraisal and resource supply) should increase innovation activities, 

workplace experience diminishes such influence as experienced faculty pay more attention to 

their inner leanings while new faculty comply dutifully with organizational direction.  

Given the mixing effect of time on person-environment fit, we anticipate work 

environment factors to affect academic scientists differently based on the experience they have in 

the university. Here we propose the following three hypotheses and the related logic model 

(Figure 1): 

H4: Workplace experience has a moderating effect on the relationship between peer 

influence and innovation.  

H5: Workplace experience has a moderating effect on the influence of performance 

appraisal on innovation.  

H6: Workplace experience has a moderating effect on the impact of research funding on 

innovation.  

Figure 1 somewhere here 

 

Data and Variables  

Data 

We select the case of Singapore, a small Asian country with 5.6 million population. 

While academic innovation has been well studied, existing literature is dominated by practices in 



the US and European developed countries. The study of Singapore offers a new angle because of 

its distinct institutional context. The Singapore government is heavily involved in directing 

research and development (R&D) and entrepreneurial activities (Finegold et al. 2004; Koh and 

Wong 2005; Wang 2018), including establishing and intensifying the link between university 

and industry (Lee and Win 2004), which contrasts with the more spontaneous and bottom-up 

process in Western countries. In addition, universities in Singapore have a highly diversified 

faculty population. At the two largest universities, the National University of Singapore (NUS) 

and Nanyang Technological University (NTU), only a quarter of early-career academics on the 

tenure track are Singaporean (Holden, 2014 July 3). Majority of the faculty members are foreign 

born (82% in our sample) and received PhD education (90% in the sample) in other countries 

before taking up the academic position in Singapore, which makes it a suitable case to study the 

adaptation to the work environment as working in universities in Singapore is an entirely new 

experience for most of them.  

Our population is academic scientists in the Science, Technology, Engineering and Math 

(STEM) fields in Singapore, as it sees the most innovation due to the nature of the disciplines. 

We identified a list of 2446 faculty members by manually checking the websites of NUS and 

NTU in 2015.  

Data used in this study were pooled from multiple sources. To obtain academic scientists’ 

career pattern and job experience, we collected curriculum vitae (CVs) from institutional 

websites. From CVs and other profile information on the websites, we collected basic 

demographic information such as name, gender, title, education and employment history, and 

contact information. Subsequently in November 2015, we sent emails to the faculty members 

inviting them to participate in an online survey that contains information on their innovation 



experience, and received 532 responses, i.e., a response rate of 22%. After restricting to STEM 

faculty and removing incomplete cases, 276 cases were left. Data on the patent portfolios of 

individual academic scientist was constructed using the number of patent applications in the 

United States Patent and Trademark Office (USPTO). The USPTO patent data were retrieved 

from PATSTAT database in July 2015 by searching the inventor country field for inventors from 

Singapore. We restrict inventors to those who reside in Singapore as we are interested in the 

innovation work conducted locally. We searched through this database for all patents which 

listed academic scientists from our sample as inventors. The number of patent applications for 

each individual up to 2015 (the time of the search) was compiled. Patents filed solely by 

individuals, without an organization or university as assignee, were not included in our analysis 

since we were not able to locate individuals’ employer and thus verify their identity. Similarly, 

we searched for publication records for each faculty member in the Scopus database that allows 

us to retrieve publications by Scopus ID for each scientist. 

 

Variables 

Dependent variable 

Patents. Patents are a direct outcome of the creative process, particularly those that have 

a commercial impact, and represent an externally validated measure of technological novelty 

(Griliches, 1990) since patents have to be evaluated by the patent office. Patents have been 

critiqued as noisy indicators of innovative output (Griliches et al. 1986; Popp, 2005). 

Nevertheless, they are the most widely used innovation indicator, especially for measuring 

innovation activities in STEM fields (Graham et al. 2009). Similar to a number of studies 



(Belenzon and Patacconi 2013; Bhattacharya et al. 2017), we used the number of patent 

applications as a proxy for innovation. 

Independent variables 

Peer. To measure the effect of senior colleagues’ innovation activities, we obtained a list 

of full professor-ranked faculty in each department using the school faculty directory, and 

coupled it with each professor’s patenting data. Peer is calculated as the average number of 

patents for full professors in each department. We only examined professor-ranked faculty 

members as they are experienced and more likely to be viewed as role models by new comers. 

Most professors (11%) have an average of 1.4 patents although a similar percentage also do not 

have any patents at all. 

Evaluation. University-generated technologies are mostly embryonic, and academic 

scientists often need to work with external parties to move developments forward for 

commercialization, hence the importance of existing or potential collaboration with other sectors 

to performance evaluation was used as an indicator of performance-reward dependency. 

Responses were solicited on the importance of being evaluated for their work with industry. On a 

5-point Likert scale, 24% of respondents felt it was not at all important or not very important, 

25.1% found it somewhat important, and 36.1% of respondents found it crucial or important.  

Funding. Resource supply was measured as the access to research funding. Respondents 

were asked about their satisfaction with access to research funding on a 5-point Likert scale from 

“very dissatisfied” to “very satisfied”. About 59.8% were very satisfied or satisfied, 19.1% were 

neutral and 18.4% were very dissatisfied or dissatisfied.  

Moderating variable 



Workplace experience. Workplace experience was measured by the number of years in 

Singapore which, in most cases, would equate to respondents’ number of years with the 

university. As mentioned, 82% of our sample are foreign born and 90% obtained their PhDs in 

other countries before moving to Singapore. Hence, most of the academic scientists are in 

Singapore specifically to assume responsibilities in the universities, and it is also their first move 

to Singapore. Thus, number of years in Singapore referred to in this study does not correspond to 

seniority nor professional age but the time they have to be familiar with the environment, people 

and the system. The variable is obtained from the survey where respondents were asked to 

indicate the number of years working in Singapore from five options: less than 1 year; 1-3 years; 

3-6 years; 6-9 years and more than 9 years. More than half (52.8%) of the respondents have 

stayed in Singapore over 9 years, while 13.7% of them were still in the first two contracts (less 

than 6 years). 

Control variables 

Age, tenure, gender, publications, industry experience and nature of disciplines are the 

control variables as they are related to innovation. Age is generally related to tenure, with older 

academic scientists having tenure, and therefore having the time to engage in innovation, 

compared to younger ones. The gender gap remains prominent in the economy and innovation, 

and as academia tends to be male-dominated, women may face extra difficulties developing 

entrepreneurial activities (Klofsten & Jones-Evans, 2000). Demographic data were gathered from 

the survey. Extant research has established a robust relationship between publication and patents 

(Azoulay, Ding, & Stuart, 2006; Magerman et al. 2015). The number of publications retrieved 

from the Scopus database in 2016 was used to control such effect.  



Respondents’ employment history in the CV was used to gather data on industry 

experience, represented by a dummy variable which takes the value “1” if respondent has 

industry experience, “0” otherwise. We only considered industry experience after receipt of a 

PhD as there may be more possibility and scope for innovation after doctoral training. We 

classified respondents’ discipline into three broad categories of engineering, life sciences, and 

physical sciences and mathematics. Two dummy variables were created to control the effect of 

discipline, with the field of physical sciences and mathematics being used as a baseline category. 

A summary of the variables and their sources can be found in Table 1. Table 2 provides the 

descriptive statistics and Table 3 the correlation matrix. 

Tables 1,2 &3 somewhere here 

 

Model and Findings 

As the number of patent applications is restricted to non-negative integer values, to 

investigate the relationship between factors affecting innovation and innovation output, we 

estimate count data models using Poisson regression. Results of the regression model are 

presented in Table 4.  

Model 1 includes the control variables. Among the control variables, tenure, publications 

and industry experience all have positive and significant influence as expected. People with 

tenure, more publications and prior industry experience are more likely to engage in innovation 

activities. By contrast, the dummy variable of male indicates that, counter to evidence elsewhere 

(Frietsch, Haller, Funken-Vrohlings, & Grupp, 2009; Sugimoto et al. 2015), it is less likely for 

males to patent than females. Even though our sample was heavily biased in favor of males as is 

typical of STEM fields, the top two patent-holders, each holding more than 10 patents, were 



female, which might have skewed the results. Age influences in the expected direction but is 

non-significant, as are the controls on disciplines.  

Models 2 adds the main effects of workplace experience, peer influence, evaluation, and 

funding access. Models 3-5 add the interaction of workplace experience and peer influence, 

evaluation, as well as funding access. Prior to the creation of interaction terms, both independent 

and moderator variables were mean-centered. As seen from Model 2, peer influence, 

performance appraisal and access to funding have a positive effect on innovation as indicated by 

patent applications, supporting hypotheses 1-3. Cultivating a work environment that encourages 

yet also pressurizes academic scientists increases patenting, affirming the findings of past 

studies. However, a different picture emerges when workplace experience is introduced as a 

moderator. In support of H4, the influence of peers is negatively but significantly associated with 

patenting. Apparently, the pressure that senior colleagues exert initially boosts innovative efforts 

but the effect is not sustained and it even reduces such activity eventually. Similarly, access to 

funding has a significant negative impact on patenting, i.e., funding access, while originally 

encouraging innovative behavior, also has the effect of decreasing innovation with more years of 

work experience, supporting H6. Evaluation retains a positive influence with university 

innovation but the effect is only marginally significant. Hence, H5 is not supported. 

Table 4 somewhere here 

 

Discussion and Conclusions 

Motivators are vital to push activity in a specific direction. By wielding sticks and 

dangling carrots, individuals are pressured or encouraged to perform certain behaviors. The 

results show that motivator effects vary depending on the time in the organization. When 



academic scientists join the university, mostly at the junior level, they may be unfamiliar with 

the environment and the behavior expected of them. As such, they are highly reliant on the 

environment for cues to ensure that they fit in and conform to behavioral norms. Senior 

colleagues would be appropriate models for behavior. Therefore, if senior colleagues are active 

in patenting, academic scientists would be pressured into similar engagements to signal their 

attempt to adapt to the university or school practices and keep up with their peers. Further, if 

reward hinges on performance, and innovation constitutes part of performance appraisal, then it 

would be pertinent for the scientist to be involved in order to meet the evaluative criteria and 

move up the career ladder. Thus, they may be enthusiastic about the resources that can be made 

available for such purposes, and would maximize opportunities to make use of them.  

However, not all scientists are interested in academic patenting. Scientist beliefs and 

attitudes towards commercialization of science affect entrepreneurial behavior (Krabel & 

Mueller, 2009; Renault, 2006). Particularly if they feel academia-industry should be distinct yet 

have so far been willing to accept institutional expectations for application-oriented research and 

patenting, scientists may feel psychological dissonance (Lam, 2011). With time, as they are 

settled and secure in their job, they may be less reliant on the work climate for behavior, and 

desire to align their work with their values to escape the psychological conflict. Thus, even with 

access to resources and creative colleagues, scientists may no longer be enticed or pressured to 

innovate if congruence between their values and those associated with the activity is not high.  

While the moderating effect of workplace experience on peers and funding decreases 

innovation, its effect on evaluation has a positive impact on innovation. This suggests that while 

scientists may not be willing to succumb to peer and funding pressures, they do not want to fare 



poorly on appraisal which relates directly to individual capabilities and performance. Evaluation 

therefore may have some value in encouraging innovation.  

The study is one of the few to examine how motivators change with accumulated 

workplace experience. Many studies recognized the importance of motivators (Fernandes and 

Remelhe 2016; Shalley et al., 2004), however, the extent these motivators vary with experience 

at the job is rarely discussed. As motivator influence fluctuates with personal and social factors, 

identifying these factors can help focus efforts on motivators with long term effect while 

diverting resources from drivers that are no longer effective. This study makes a valuable 

contribution in highlighting the moderating role of workplace experience, and provides grounds 

for more longitudinal studies.   

The study has practical implications. Universities need to react to scientist motivations 

and subsequent behaviors towards academic patenting, type of climate needed to engage in 

innovation activities, and management techniques and skills to encourage innovative behavior. 

Policies to promote research commercialization through rewards and pressure may not be 

sustainable as scientists who do not derive intrinsic satisfaction from commercial engagement 

would eventually disengage. Cultivating a culture of innovation in the university by targeting 

graduate students in addition to faculty may be a first step. Many scientists form their own ideas 

about their role as scientists while in graduate school, and model their thinking and behavior 

after their advisors or mentors. Helping graduate students see the value of research 

commercialization by including them in the call to be active agents of innovation or through 

research attachment stints with industry can aid in planting an open or even favorable perception 

and attitude of commercialization, which can make them more receptive to such activity as 

academic scientists. Since motivators change over time with accruement of workplace 



experience, universities should consider targeted incentives for academic scientists at different 

career stages as a one-size-fits-all approach may not be appropriate, and may instead have an 

adverse long-term effect on innovative efforts after some initial success. A better understanding 

of the factors that can motivate settled academic scientists to innovate would be of great use.  

Finally, this research has some limitations which point to directions for future studies. 

Although the effect of workplace experience was examined, the cross-sectional nature of the data 

does not allow us to establish any definitive causal relationships. We hope to see future 

longitudinal studies on the effect of motivators to validate our findings. More motivators could 

be examined to explore if their impact changes over time. Intrinsic motivators were not explored 

in this study. Thus, it was not possible to determine if intrinsic motivators would be more 

enduring as the literature suggest. Including them in future research would increase the 

comprehension of motivator effects. 



References 

Abbey, A., & Dickson, J. W. (1983). R&D Work Climate and Innovation in Semiconductors. 
The Academy of Management Journal, 26(2), 362-368.  

Amabile, T. M., & Gryskiewicz, S. S. (1988). Creative human resources in the R&D laboratory: 
How environment and personality impact innovation. In R. L. Kuhn (Ed.), Handbook for 
creative and innovative managers (pp. 501-524). New York: McGraw-Hill. 

Amabile, T. M., Mueller, J. S., Simpson, W. B., Hadley, C. N., Kramer, S. J., & Fleming, L. 
(2002). Time pressure and creativity in organizations: A longitudinal field study. 
Working Paper. Boston, MA. 

Andreeva, Tatiana, et al. (2017), 'When the fit between HR practices backfires: Exploring the 
interaction effects between rewards for and appraisal of knowledge behaviours on 
innovation', Human Resource Management Journal, 27(2), 209-227. 

Antonioli, Davide, et al. (2016), 'The effect of intrinsic and extrinsic motivations on academics’ 
entrepreneurial intention', Administrative Sciences, 6 (4). 

Aral, Sinan and Walker, Dylan (2012), 'Identifying Influential and Susceptible Members of 
Social Networks', Science, 337(6092), 337–341. 

Azoulay, P., Ding, W., & Stuart, T. (2006). The impact of academic patenting on the rate, quality 
and direction of (public) research output. The Journal of Industrial Economics, 57(4), 
637-676.  

Azoulay, Pierre, Liu, Christopher C, and Stuart, Toby E (2017), 'Social influence given 
(partially) deliberate matching: Career imprints in the creation of academic 
entrepreneurs', American Journal of Sociology, 122(4), 1223-1271. 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 
Englewood Cliffs, NJ: Prentice-Hall, Inc. 

Belenzon, S., & Patacconi, A. (2013). Innovation and firm value: An investigation of the 
changing role of patents, 1985–2007. Research Policy, 42(8), 1496-1510. 
doi:https://doi.org/10.1016/j.respol.2013.05.001 

Bercovitz, J., & Feldman, M. (2008). Academic entrepreneurs: Organizational change at the 
individual level. Organization science, 19(1), 69-89.  

Bhattacharya, U., Hsu, P.-H., Tian, X., & Xu, Y. (2017). What Affects Innovation More: Policy 
or Policy Uncertainty? Journal of Financial and Quantitative Analysis, 52(5), 1869-1901. 
doi:10.1017/S0022109017000540 

Bowen, D. E., & Ostroff, C. (2004). Understanding HRM–Firm Performance Linkages: The 
Role of the “Strength” of the HRM System. Academy of Management Review, 29(2), 
203-221. doi:10.5465/amr.2004.12736076 

Braun, D. (1998). The role of funding agencies in the cognitive development of science. 
Research Policy, 27(8), 807-821.  

Caplan, R. D. (1987). Person-Environment Fit Theory and Organizations: Commensurate 
Dimensions, Time Perspectives, and Mechanisms. Journal of Vocational Behavior, 31, 
248-267.  

Deci, E. L., & Ryan, R. M. (1980). The empirical exploration of intrinsic motivational processes. 
Advances in experimental social psychology, 13(2), 39-80.  

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human 
behavior. New York and London: Plenum. 



Ellison, G., & Fudenberg, D. (1993). Rules of thumb for social learning. Journal of Political 
Economy, 101(4), 612-643.  

Feldman, D. C., Zacher, H., & Schulz, H. (2014). Age, Occupational Strain, and Well-Being: A 
Person-Environment Fit Perspective. In P. L. Perrewé, C. C. Rosen, & J. R. B. 
Halbesleben (Eds.),The Role of Demographics in Occupational Stress and Well Being 
(Vol. 12, pp. 83-111). Warrington, UK: Emerald Group Publishing Limited.  

Fernandes, T., & Remelhe, P. (2016). How to engage customers in co-creation: Customers’ 
motivations for collaborative innovation. Journal of Strategic Marketing, 24(3-4), 311-
326. doi:10.1080/0965254X.2015.1095220 

Finegold, D., Wong, P. K., and Cheah, T. C. (2004). Adapting a foreign direct investment 
strategy to the knowledge economy: the case of Singapore's emerging biotechnology 
cluster. European Planning Studies, 12 (7), 921-41. 

Frietsch, R., Haller, I., Funken-Vrohlings, M., & Grupp, H. (2009). Gender-specific patterns in 
patenting and publishing. Research Policy, 38(4), 590-599.  

Gilbertson, K., & Ewert, A. (2015). Stability of motivations and risk attractiveness: The 
adventure recreation experience. Risk Management, 17(4), 276-297.  

Göktepe-Hulten, D., & Mahagaonkar, P. (2010). Inventing and patenting activities of scientists: 
In the expectation of money or reputation? The Journal of Technology Transfer, 35(4), 
401-423.  

Gompers, P., Lerner, J., & Scharfstein, D. (2005). Entrepreneurial spawning: Public corporations 
and the genesis of new ventures, 1986 to 1999. The Journal of Finance, 60(2), 577-614.  

Graham, S. J. H., et al. (2009). High Technology Entrepreneurs and the Patent System: Results 
of the 2008 Berkeley Patent Survey. Berkeley Technology Law Journal, 24(4), 1255-1327 

Griliches, Z. (1990). Patent statistics as economic indicators: A survey. Journal of Economic 
Literature, 92, 630–653. 

Griliches, Z., Pakes, A., and Hall, B. H. (1986). The Value of Patents as Indicators of Inventive 
Activity. In P. Dasgupta & P. Stoneman (Eds.), Economic Policy and Technological 
Performance (pp. 97-124). New York: Cambridge University Press. 

Gulbrandsen, M., & Smeby, J.-C. (2005). Industry funding and university professors’ research 
performance. Research Policy, 34(6), 932-950. 
doi:http://dx.doi.org/10.1016/j.respol.2005.05.004 

Hall, A. T., Frink, D. D., & Buckley, M. R. (2017). An accountability account: A review and 
synthesis of the theoretical and empirical research on felt accountability. Journal of 
organizational behavior, 38(2), 204-224. doi:10.1002/job.2052 

Hemlin, S. (2009). Creative knowledge environments: An interview study with group members 
and group leaders of university and industry R&D groups in biotechnology. Creativity 
and Innovation management, 18(4), 278-285.  

Holden, P. (2014 July 3). S’pore universities’ foreign talent policies need to change. Today.  
Retrieved from http://www.todayonline.com/singapore/spore-universities-foreign-talent-
policies-need-change?singlepage=true 

Irving, P. G., & Meyer, J. P. (1994). Reexamination of the met-expectations hypothesis: A 
longitudinal analysis. Journal of Applied Psychology, 79(6), 937-949.  

Krabel, S., & Mueller, P. (2009). What drives scientists to start their own company?: An 
empirical investigation of Max Planck Society scientists. Research Policy, 38(6), 947-
956.  



Kleinknecht, Alfred, Van Montfort, Kees, and Brouwer, Erik (2002), The Non-Trivial Choice 
between Innovation Indicators. Economics of Innovation and New Technology, 11(2), 
109-21. 

Klofsten, M., & Jones-Evans, D. (2000). Comparing Academic Entrepreneurship in Europe – 
The Case of Sweden and Ireland. Small Business Economics, 14(4), 299-309. 
doi:10.1023/a:1008184601282 

Koh, W.T.H.  and Wong, P. K. (2005). Competing at the frontier: The changing role of 
technology policy in Singapore’s economic strategy. Technological Forecasting & Social 
Change, 72(3), 255–85. 

Kuvaas, B. (2006). Performance appraisal satisfaction and employee outcomes: Mediating and 
moderating roles of work motivation. The International Journal of Human Resource 
Management, 17(3), 504-522.  

Lam, A. (2011). What motivates academic scientists to engage in research commercialization: 
‘Gold’, ‘ribbon’ or ‘puzzle’? Research Policy, 40(10), 1354-1368. 
doi:http://dx.doi.org/10.1016/j.respol.2011.09.002 

Latham, G. P. (2003). Goal Setting: A Five-Step Approach to Behavior Change. Organizational 
Dynamics, 32(3), 309-318.  

Latham, G. P., & Wexley, K. N. (1994). Increasing Productivity through Performance 
Appraisal. Reading, MA.: Addison-Wesley. 

Lawson, C. (2013). Academic patenting: The importance of industry support. The Journal of 
Technology Transfer, 38(4), 509-535. doi:10.1007/s10961-012-9266-7 

Lee, J. and Win, H. N. (2004). Technology Transfer between University Research Centers and 
Industry in Singapore. Technovation, 24(5), 433-42. 

Lyall, C., Bruce, A., Marsden, W., & Meagher, L. (2013). The role of funding agencies in 
creating interdisciplinary knowledge. Science and Public Policy, 40(1), 62-71. 
doi:10.1093/scipol/scs121 

Magerman, T., Looy, B. V., & Debackere, K. (2015). Does involvement in patenting jeopardize 
one’s academic footprint? An analysis of patent-paper pairs in biotechnology. Research 
Policy, 44(9), 1702-1713. doi:https://doi.org/10.1016/j.respol.2015.06.005 

McCoy, J. M., & Evans, G. W. (2002). The potential role of the physical environment in 
fostering creativity. Creativity Research Journal, 14(3-4), 409-426.  

Miceli, M. P. (1987). Effects of Realistic Job Previews on Newcomer Affect and Behavior: An 
Operant Perspective. Journal of Organizational Behavior Management, 8(1), 73-88.  

Moog, P., Werner, A., Houweling, S., & Backes-Gellner, U. (2015). The impact of skills, 
working time allocation and peer effects on the entrepreneurial intentions of scientists. 
The Journal of Technology Transfer, 40(3), 493-511.  

Morse, J. J. (1975). Person-Job Congruence and Individual Adjustment and Development. 
Human Relations, 28(9), 841-861.  

Moyson, S., Raaphorst, N., Groeneveld, S., & Van de Walle, S. (2017). Organizational 
Socialization in Public Administration Research: A Systematic Review and Directions for 
Future Research. The American Review of Public Administration. 
doi:10.1177/0275074017696160 

Nagaoka, Sadao, Motohashi, Kazuyuki, and Goto, Akira (2010), 'Chapter 25 - Patent Statistics as 
an Innovation Indicator', in Bronwyn H. Hall and Nathan Rosenberg (eds.), Handbook of 
the Economics of Innovation (Vol. 2, pp. 1083-1127). Oxford, UK: North-Holland. 



Nanda, R., & Sørensen, J. B. (2010). Workplace peers and entrepreneurship. Management 
science, 56(7), 1116-1126.  

Olaya Escobar, E. S., Berbegal‐Mirabent, J., Alegre, I., & Duarte Velasco, O. G. (2017). 
Researchers’ willingness to engage in knowledge and technology transfer activities: an 
exploration of the underlying motivations. R&D Management. 47(5), 715-726. 

O'Reilly, C. A., Chatman, J., & Caldwell, D. F. (1991). People and organizational culture: A 
profile comparison approach to assessing person-organization fit. Academy of 
Management Journal, 34(3), 487-516.  

Ostroff, C., & Rothausen, T. J. (1997). The moderating effect of tenure in person-environment 
fit: A field study in educational organizations. Journal of Occupational and 
Organizational Psychology, 70(2), 173- 188.  

Popp, D. (2005). Lessons from patents: Using patents to measure technological change in 
environmental models. Ecological Economics, 54(2), 209-226.  

Pritchard, R. D., & Karasick, B. W. (1973). The effects of organizational climate on managerial 
job performance and job satisfaction. Organizational behavior and human performance, 
9(1), 126-146.  

Renault, C. S. (2006). Academic capitalism and university incentives for faculty 
entrepreneurship. The Journal of Technology Transfer, 31(2), 227-239.  

Rosso, B. D. (2014). Creativity and Constraints: Exploring the Role of Constraints in the 
Creative Processes of Research and Development Teams. Organization Studies, 35(4), 
551-585. doi:10.1177/0170840613517600 

Ryan, R. M. (1982). Control and information in the intrapersonal sphere: An extension of 
cognitive evaluation theory. Journal of personality and social psychology, 43(3), 450-
461.  

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic 
motivation, social development, and well-being. American Psychologist, 55(1), 68-78.  

Sauermann, H., & Cohen, W. M. (2010). What makes them tick? Employee motives and firm 
innovation. Management science, 56(12), 2134-2153.  

Schneider, B. (1987). The people make the place. Personnel Psychology, 40(3), 437-453.  
Scopelliti, I., Cillo, P., Busacca, B., & Mazursky, D. (2014). How Do Financial Constraints 

Affect Creativity? Journal of Product Innovation Management, 31(5), 880-893. 
doi:10.1111/jpim.12129 

Scott, S. G., & Bruce, R. A. (1994). Determinants of Innovative Behavior: A Path Model of 
Individual Innovation in the Workplace. Academy of Management Journal, 37(3), 580-
607. doi:10.2307/256701 

Shalley, C. E., & Perry-Smith, J. E. (2001). Effects of social-psychological factors on creative 
performance: The role of informational and controlling expected evaluation and modeling 
experience. Organizational Behavior and Human Decision Processes, 84(1), 1-22.  

Shalley, C. E., Zhou, J., & Oldham, G. R. (2004). The effects of personal and contextual 
characteristics on creativity: Where should we go from here? Journal of management, 
30(6), 933-958.  

Siegel, S. M., & Kaemmerer, W. F. (1978). Measuring the perceived support for innovation in 
organizations. Journal of applied psychology, 63(5), 553-562.  

Stephan, P. E., & Everhart, S. S. (1998). The Changing Rewards to Science: The Case of 
Biotechnology. Small Business Economics, 10(2), 141-151. 
doi:10.1023/a:1007929424290 



Stevens, A. J., Johnson, G. A., & Sanberg, P. R. (2011). The role of patents and 
commercialization in the tenure and promotion process. Technology & Innovation, 13(3), 
241-248.  

Stuart, T. E., & Ding, W. W. (2006). When do scientists become entrepreneurs? The social 
structural antecedents of commercial activity in the academic life sciences. American 
Journal of Sociology, 112(1), 97-144.  

Sugimoto, C. R., Ni, C., West, J. D., & Larivière, V. (2015). The academic advantage: Gender 
disparities in patenting. PLOS ONE, 10(5), e0128000.  

Super, D. E. (1957). The psychology of careers: An introduction to vocational development. New 
York: Harper. 

Tornatzky, L. G., & Fleischer, M. (1990). The processes of technological innovation. Lexington, 
MA: Lexington Books. 

Wagner, C. S. (2006). International collaboration in science and technology: Promises and 
pitfalls. In L. Box & R. Engelhard (Eds.), Science and technology for development (pp. 
165-176). London: Anthem Press. 

Wang, J. (2018). Innovation and Government Intervention: A Comparison of Singapore and 
Hong Kong. Research Policy, 47(2), 399-412. 

Xiang, P., Chen, A., & Bruene, A. (2005). Interactive impact of intrinsic motivators and extrinsic 
rewards on behavior and motivation outcomes. Journal of teaching in Physical 
Education, 24(2), 179-197.  

Zhou, J. (2003). When the presence of creative coworkers is related to creativity: Role of 
supervisor close monitoring, developmental feedback, and creative personality. Journal 
of applied psychology, 88(3), 413-422.  

  



Figure 1 Logic model 

 

 

  



Table 1: Variables and data sources 

Variable Description Type of 
variable 

Source of 
data 

Patents Total number of patent applications in USPTO Count PATSTAT 

Peer The average number of patents from professors 

in the department 

Interval PATSTAT 

Evaluation Importance of performance evaluation in their 

working with industry (5-point Likert scale) 

Ordinal Survey 

Funding Satisfaction with access to research funding (5-

point Likert scale) 

Ordinal Survey 

Workplace experience Number of years working in Singapore 

(universities) 

Count Survey 

Engineering Whether in engineering or not Dummy CV 

Life sciences Whether in life sciences or not Dummy CV 

Age Age of respondent in 2016 Count Survey 

Male Gender of respondent Dummy Survey 

Tenure Whether respondent is tenured or not Dummy Survey 

Publications Total number of publications in Scopus in 2016 Count Scopus 

Industry experience Whether with industry experience Dummy CV 

 

  



Table 2: Descriptive statistics 
 
Variable Obs Mean Std. 

Dev. 
Min Max 

Patents 276 0.841 2.437 0 21 

Peer 276 0.050 0.040 0 0.154 

Evaluation 224 3.156 1.182 1 5 

Funding 249 3.578 1.083 1 5 

Workplace experience 271 4.015 1.180 1 5 

Engineering 273 0.469 0.500 0 1 

Life sciences 273 0.234 0.424 0 1 

Age 275 47.16 9.238 27 75 

Male 276 0.862 0.345 0 1 

Tenure 274 0.496 0.501 0 1 

Publications 275 96.335 93.114 1 630 

Industry experience 255 0.157 0.364 0 1 

 
 



Table 3: Correlation matrix 
 
 

 

 

 

 

  1 2 3 4 5 6 7 8 9 10 11 12 

1 Patents 1            
2 Peer 0.227* 1           
3 Evaluation 0.137* 0.108 1          
4 Funding 0.059 -0.015 0.196* 1         
5 Workplace 

experience 
0.205* 0.009 0.007 0.004 1        

6 Engineering 0.068 0.382* 0.217* 0.050 0.076 1       
7 Life sciences -0.100 -0.175* -0.065 -0.131* -0.093 -0.520* 1      
8 Age 0.106 -0.103 0.051 -0.045 0.600* -0.041 0.078 1     
9 Male -0.069 0.042 -0.050 0.078 0.078 0.208* -0.227* 0.090 1    
10 Tenure 0.128* 0.039 -0.111 0.005 0.577* 0.033 -0.125* 0.435* 0.072 1   
11 Publications 0.297* 0.129* -0.013 0.109 0.307* 0.116 -0.167* 0.436* 0.071 0.270* 1  
12 Industry experience 0.054 0.137* -0.019 -0.205* 0.016 0.186* -0.025 0.082 0.047 -0.050 0.001 1 



27 

 

Table 4: Estimation results  
 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Peer  0.343 *** 
(0.075) 

1.806 *** 
(0.465) 

0.346 *** 
(0.075) 

0.320 *** 
(0.077) 

Evaluation  0.338 *** 
(0.087) 

0.369 *** 
(0.088) 

- 0.712 
(0.563) 

0.363 *** 
(0.087) 

Funding  0.326 ** 
(0.098) 

0.319 ** 
(0.096) 

0.298 ** 
(0.099) 

1.896 * 
(0.801) 

Workplace 
experience 

 0.702 *** 
(0.143) 

1.009 *** 
(0.207) 

- 0.014 
(0.382) 

2.090 ** 
(0.742) 

Peer x Experience   - 0.313 ** 
(0.097) 

  

Evaluation x 
Experience 

   0.227* 
(0.120) 

 

Funding x 
Experience 

    - 0.339 * 
(0.169) 

      
Engineering 0.345 * 

(0.166) 
0.082 

(0.208) 
0.081 

(0.210) 
0.018 

(0.208) 
0.081 

(0.208) 
Life sciences - 0.618 * 

(0.247) 
- 0.077 
(0.285) 

0.023 
(0.290) 

- 0.185 
(0.288) 

- 0.105 
(0.286) 

Age 0.006 
(0.010) 

- 0.009 
(0.013) 

- 0.009 
(0.013) 

- 0.012 
(0.013) 

- 0.009 
(0.013) 

Male   - 1.234 *** 
(0.197) 

- 1.407 *** 
(0.218) 

- 1.372 *** 
(0.225) 

-1.243 *** 
(0.233) 

- 1.343 *** 
(0.219) 

Tenure 1.021 *** 
(0.173) 

0.890 *** 
(0.226) 

0.872 *** 
(0.230) 

0.870 *** 
(0.224) 

0.897 *** 
(0.225) 

Publications 0.005 *** 
(0.001) 

0.005 *** 
(0.001) 

0.005 *** 
(0.001) 

0.005 *** 
(0.001) 

0.005 *** 
(0.001) 

Industry 
experience 

0.576 ** 
(0.183) 

0.647 ** 
(0.206) 

0.656 ** 
(0.210) 

0.630 ** 
(0.208) 

0.731 *** 
(0.210) 

_cons - 0.962 * 
(0.433) 

- 5.613 *** 
(0.821) 

- 7.202 *** 
(1.104) 

- 2.122 
(1.894) 

- 12.207 ** 
(3.601) 

 
Num of obs 249 195+ 195+ 195+ 195+ 
Pseudo R2 0.202 0.397 0.410 0.402 0.403 

 
Standard errors are in parentheses 
* p < .05, ** p < .01, *** p < .001 
 
+ The number of observations dropped due to the exclusion of respondents who gave a ‘not 
applicable’ response to questions on evaluation or funding. 
 

 


