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Abstract. We study how becoming an entrepreneur affects academic scientists’ research.
We propose that entrepreneurship will shift scientists’ attention away from intra-
disciplinary research questions and toward new bodies of knowledge relevant for
downstream technology development. This will propel scientists to engage in exploration,
meaning they work on topics new to them. In turn, this shift toward exploration will
enhance the impact of the entrepreneurial scientist’s subsequent research, as concepts and
models from other bodies of knowledge are combined in novel ways. Entrepreneurship
leads to more impactful research, mediated by exploration. Using panel data on the full
population of scientists at a large research university, we find support for this argument.
Our study is novel in that it identifies a shift of attention as the mechanism underpinning
the beneficial spillover effects from founding a venture on the production of public
science. A key implication of our study is that commercial work by academics can drive
fundamental advances in science.
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Introduction
Science represents a distinct social system dedicated
to the production of knowledge, often openly shared
as a public good in scientific journals (Merton 1973,
Polanyi 2000). Science is also a font of technological
opportunities and has proven instrumental in the
developmentofmany innovations (Dasgupta andDavid
1994, Rosenberg 1994, Cohen et al. 2002,Nelson 2004).
An important channel through which opportunities
arising from scientific discoveries are exploited is by
way of academic entrepreneurship, where academic
scientists found a firm to commercialize their inventions
or expertise (Zucker and Darby 1996, Hughes 2001,
Shane 2001, Powell and Sandholtz 2012).

Although the impact of science on academic en-
trepreneurship is well documented, we know less
about the reverse relationship. Academic entrepre-
neurs often remain at their universitieswhile developing
a venture (Lacetera 2009, Powell and Sandholtz 2012).
Many universities promote this course of action as they
seek to facilitate the commercial exploitation of scientific
discoveries. However, entrepreneurial engagement will

likely impact academics’ core task of conducting
research. Entrepreneurship may affect individuals’
commitment toward research projects, and take a toll
on the time they can dedicate (Buenstorf 2009, Jain et al.
2009). Conversely, there may be complementarities
with research, as the entrepreneurial projectmay require
additional research or inspire new research questions
(Rosenberg 1982, Shane 2004, Azoulay et al. 2009).
Extant research points to a positive association of

academic entrepreneurship and research performance
(Louis et al. 2001, Lowe and Gonzalez-Brambila 2007,
Abramo et al. 2012, Shichijo et al. 2015), with some
exceptions (Buenstorf 2009). Regardless of this em-
pirical ambiguity, we know little about the mecha-
nism responsible for generating beneficial effects—if
any—from entrepreneurship. Therefore, in this article
we ask: How does engaging in entrepreneurship affect
anacademic’s scientific performance? Given that there
are approximately 1.4 million higher education re-
searchers across the Organisation for Economic Co-
operation and Development (OECD) alone, work-
ing on research costing 230 billion USD annually,1
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the question of how launching a venture shapes ac-
ademics’ subsequent research is highly relevant.

We develop an attention view of the effect of en-
trepreneurship on a scientist’s subsequent knowledge
production. We pose that involvement in a venture
shifts the scientist’s attention away from problems
associated with a scientific discipline and toward
problems arising from the commercialization project
associated with the venture. Addressing these latter
problems will create opportunities for scholarly
contributions in domains that are new to the scientist.
We characterize this as exploration; a search in new
knowledge domains (March 1991, Rosenkopf and
Nerkar 2001). We further argue that this shift to-
ward exploration will enable scientists to generate
more impactful research as they redeploy concepts
and frameworks from the technology domain into
the scientific domain. In sum, we propose that aca-
demic entrepreneurship will increase a scientist’s
chances to advance science, mediated by a shift to-
ward exploration.

Examining our research question represents a major
empirical challenge because entrepreneurship is not
exogenous to scientists’ choice of research projects and
research outputs. Also, any observed effect on re-
search output could then simply occur because an
academic is a better scientist or has accomplished a
scientific breakthrough. It is therefore important to
separate causality from correlation. We use inverse
probability of treatment weights (IPTW) estimations, a
technique to control for selection into treatment (entre-
preneurship) on the basis of time-varying observables
(Robins and Finkelstein 2000, Azoulay et al. 2009).
Although this approach does not rule out selection
into entrepreneurship on the basis of unobservables,
it enables us to control for time-varying covariates
that predict the probability of becoming an entre-
preneur. The focus on time-varying characteristics is
important because selection into entrepreneurship may
be spurred by temporary circumstances in a scientist’s
career, such as the attainment of a scientific break-
through. We then use the weights to recalibrate the
subsequent exploration and research impact models.

We analyze a panel data set covering the full
population of researchers at a large research uni-
versity, Imperial College London, between 2001 and
2012 and find support for our conjectures. Our study
is novel in that it provides an explanation of how
commercial work by scientists can help advance fun-
damental understanding in science. Entrepreneurship
prompts a shift of an academic’s search toward new
topics, which enables them to produce better and
more impactful science. Our findings also have im-
plications for theories of employee entrepreneurship
that tend to assume that entrepreneurs remain in
employment to mitigate the risk associated with a

venture. In our setting, becoming an entrepreneur
had positive repercussions on workers’ core organi-
zational tasks, suggesting complementarities between
founding a venture and core employee performance.

Theoretical Background and Hypotheses
Academic Entrepreneurship. Even though public sci-
ence represents a relatively self-contained social system
with distinct operating procedures, norms, values, and
resourceflows, it interconnects inmanywayswithwider
society (Sauermann and Stephan 2013). Recent work
has placed particular emphasis on the economic im-
pact of public science and the various channels through
which such impact is effected (Cohen et al. 2002, Owen-
Smith and Powell 2004). These channels include col-
laboration between university scientists and companies
(Perkmann et al. 2021), contract research (Fini et al.
2018), the commercialization of intellectual property
generatedwithinuniversities (Agrawal andHenderson
2002), and the founding of new ventures by academic
scientists (Zucker and Darby 1997).
Extant work has amply documented the economic

impact of public science and its limits in this respect
(Jaffe 1989, Cohen et al. 2002, Murray 2002, Azoulay
et al. 2019). Scholars have also examined the reverse
impact of economic links on public science itself,
responding to concerns that commercially oriented
activity by academic scientists may adversely affect
their research productivity, the direction of their
science, and their willingness to render findings openly
(Huang andMurray 2009, Perkmann andWalsh 2009,
Perkmann et al. 2013). This work has established a
largely positive effect of industry collaboration on
academics’ scholarly production (Gulbrandsen and
Smeby 2005, Bikard et al. 2019), with some authors
suggesting a curvilinear pattern (Banal-Estanol et al.
2015). Researchers have also generally found a pos-
itive relationship between academics’ patenting and
their subsequent scholarly production (Owen-Smith
2003, Breschi et al. 2007, Stephan et al. 2007, Azoulay
et al. 2009, Buenstorf 2009) or the impact of their
articles (Agrawal and Henderson 2002). Although
Gittelman and Kogut (2003) find that this positive
relationship between publishing and patenting does
not hold on the aggregate level of biotech firms, they
establish that the presence of individuals performing
highly, both as scientists and inventors, will have
positive effects on a firm’s overall patent quality.
There has been less attention on the impact on

science of academic entrepreneurship, for example,
the founding of a company by an academic (Shane
2004). Compared with patenting and industry col-
laboration, academic entrepreneurship requires aca-
demics to become more comprehensively involved
with the commercialization of their research (Agrawal
2006), hence its effects on their research production
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may differ. Many academic entrepreneurs choose to
remain focused on their academic career,2 and pursue
their commercial activities in close connection with
their research agendas (Nicolaou and Birley 2003, Jain
et al. 2009, Powell and Sandholtz 2012, Hmieleski and
Powell 2018) as commercial projects may help pro-
vide insights into new research problems and moti-
vate new research projects (Fini et al. 2009, D’Este and
Perkmann 2011), mobilize financial support for re-
search (Meyer 2003), and generate intangible bene-
fits such as peer recognition (O’Gorman et al. 2008,
Hayter 2015).

Previous research suggests a primarily positive
correlation between entrepreneurship and research
performance by academics, shown with data sets
from the United States, Canada, Italy, and Japan
(Louis et al. 2001, Lowe and Gonzalez-Brambila 2007,
Abramo et al. 2012, Shichijo et al. 2015). Conversely,
Buenstorf (2009), studying a sample of senior scien-
tists at the GermanMax Planck Society, found that the
effect on research performance of having inventions
licensed to academics’ own ventures is positive, but
the effect of being involved in a venture is negative.
Toole and Czarnitzki (2010) also established a neg-
ative effect of entrepreneurship on the research per-
formance of academic life scientists. However, their
finding pertains exclusively to those who exit their
academic employment to pursue a venture.

Although some, but not all, previous research points
to a positive relationship between entrepreneurship and
subsequent research performance, the mechanism by
which this might occur has remained undetermined.
Buenstorf (2009) offers a typology of possible mecha-
nisms drawn from the broader literature on commer-
cialization that includes learning effects and resource
effects. Accordingly, commercial work can afford aca-
demics an opportunity for learning more about their
subject, particularly when complementarities with their
research projects are present (Murray 2002, Stephan
et al. 2007). Resource effects occur when resources
flow from a start-up firm back into a researcher’s
laboratory, for instance as grants (see also Louis et al.
2001). Nonetheless, extant work has yet to settle on

the precise nature of how academic entrepreneurship
may affect subsequent research. Against this back-
ground, in the following we present theoretical ar-
guments that emphasize the impact of entrepreneurship
on the direction of an academic’s research and hy-
pothesize how a shift onto new topics may lead to
higher-impact research.
For clarity, our focus is on the effect of entrepre-

neurship on the research of academics who remain
in full-time employment. These individuals have an
incentive to continue their research and participate
in academic publishing, and will also remain ex-
posed to the normative pressures of the public sci-
ence system (Jain et al. 2009), compared with those
who exit the university (Toole and Czarnitzki 2010).
The latter will have little motivation to continue
publishing, and hence any negative effect of entre-
preneurship would simply be due to individuals’
voluntary exit from academia. By contrast, for those
choosing to continue their university career, any ef-
fect of founding a venture on their research pro-
duction is more likely to result from either synergies
or tensions arising from combining both research and
venturing (Gittelman and Kogut 2003, Stern 2004,
Perkmann et al. 2019).

Search in Public Science. We now set out to theorize
how engagement in a venture might affect an aca-
demic scientist’s research. We graphically depict our
hypotheses in Figure 1. We start by considering the
impact of commercialization on a scientist’s search
(March and Simon 1958). Search refers to an activity
whereby an agent seeks to identify solutions within
a search space that ranges from local to distant
(Rosenkopf and Nerkar 2001). Previous work sug-
gests that the breadth of individuals’ search—the
degree to which they combine knowledge from dif-
ferent domains—impacts invention and innovation
outcomes (Gruber et al. 2013, Dahlander et al. 2016).
Broad search equates to exploration, as proposed by
March (1991), where agents transcend their local
search space and access distant knowledge that can in
turn be combined with existing knowledge to create

Figure 1. Conceptual Model

690
Fini, Perkmann, and Ross: Academic Entrepreneurship

Organization Science, 2022, vol. 33, no. 2, pp. 688–715, © 2021 The Author(s)



new knowledge combinations (Schilling and Green
2011, Kneeland et al. 2020).

Scientists tend to be confined within the search
space provided by their academic discipline. The set-
up of public science favors narrow search in the
pursuit of normal science (Kuhn 1962, Polanyi 2000),
hence favoring tradition over innovation (Foster et al.
2015). Peer reviews and grant evaluations encourage
academics to engage with a limited, canonical set
of scientific puzzles (Evans 2010), reinforced within
disciplines by journal rankings and agenda setting of
highly influential researchers. Scientists therefore often
resist solutions that radically diverge from accepted
theory, and avoid reaching beyond their discipline be-
cause theybelieveother communitiesmaynotvalue their
ideas (Chai 2017). Multidisciplinary researchers face
higher hurdles when publishing their work, as their
research is seen as lower quality or confusing to
specialized peer reviewers (Leahey et al. 2017). Op-
erating within the confines of the discipline is hence a
reliable strategy for obtaining recognition and building
reputation—the main currency in academia (Merton
1973, Whitley 2000)—whereas innovation is a “risky
gamble” (Foster et al. 2015, p. 879).

If adhering to disciplinary tradition is the baseline
scenario, then the question arises: What will upend
this order and encourage researchers to expand their
search? We propose a conceptualization inspired by
the attention view of organizational life. This cogni-
tively oriented view suggests that decisionmakers are
bounded in their ability to process information and
optimize decisions, and are therefore only able to pay
attention to a limited set of issues and circumstances
(March and Simon 1958). The attention of decision
makers is channeled by the specific distribution of
rules, resources, players, and social positions (Ocasio
1997). Previous research provides rich evidence of
how factors, including status (Simcoe andWaguespack
2011, Azoulay et al. 2014, Reschke et al. 2018), signals
of credibility (Polidoro and Theeke 2012), certifica-
tions (Polidoro 2013), social context (Maggitti et al.
2013), search strategy (Dahlander et al. 2016), or the
institutional and geographic origin of research (Bikard
2018, Bikard and Marx 2020), channel the attention of
researchers and other actors in science and technol-
ogy. This work represents our starting point for theorizing
how entrepreneurship shapes a scientist’s research.

Entrepreneurship and Attention. What happenswhen a
scientist founds a venture? Commercial work reorients
academics’ attention and thereby shapes where in-
dividuals search (Li et al. 2013, Dahlander et al. 2016).
The entrepreneurial event constitutes a change in
organizational conditions that alters individuals’ at-
tention with respect to where they search. Organi-
zational conditions can change in two ways.

First, the involvement in a venture may socialize an
entrepreneurial academic into a context where dis-
ciplinary priorities are replaced by commercialization-
related priorities. Van Maanen and Schein (1977, p. 4)
defined socialization as the “fashion in which an in-
dividual is taught and learns what behaviors and
perspectives are customary and desirable within the
work setting as well as what ones are not.” A so-
cialization effect is documented byCirillo et al. (2014),
who illustrated how corporate inventors who join a
spinout company experience desocialization from
their original employer. As they break free from the
core set of their prior corporate environment, and are
socialized into the start-up’s organizational code,
they challenge their assumptions and learn newways
of working (Cirillo et al. 2014).
One may argue for a similar socialization effect to

occur in an academic context whereby the relevant
unit of socialization is the academic discipline, rather
than a corporate employer. Prior research has already
demonstrated that socialization, notably during their
PhD training, plays a role in influencing academics to
becomeentrepreneurs (Stuart andDing 2006, Bercovitz
and Feldman 2008). Once this occurs, academics may
feel less compelled to conform to disciplinary im-
peratives as they become immersed in a new, com-
mercial context with its own priorities and norms.
Second, academics starting a venture will be ex-

posed to new social networks. Lifshitz-Assaf (2018)
illustrated how NASA researchers were forced to
transcend disciplinary boundaries when their orga-
nization embarked on an open innovation program
that required increased cross-disciplinary engage-
ment with external stakeholders. Intradisciplinary
networks are different from those relevant to com-
mercialization. For instance, firms citing academic
patents are different from those citing academic ar-
ticles (Agrawal and Henderson 2002), and there is
limited overlap between patent holders and scien-
tists, even if they work on the same topic (Murray
2002). As they become an entrepreneur, academics
will (have to) make new connections as they develop
their venture—including scientists from other disci-
plines, industrial scientists, consultants, and venture
capitalists—and depend on commercially relevant
expertise and resources from that network.
Both socialization into a commercial context and

exposure to newly relevant networks are likely to
impact an academic entrepreneur’s research agenda:
The individual’s attention shifts from the disciplinary
quest for new general theories, and toward resolving
problems arising from the commercialization chal-
lenge (Stokes 1997, Evans 2010). Compared with
regular science, technology research is oriented upon a
different logic where the priority-based publication sys-
tem is subordinated to the usefulness of knowledge for
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innovation (Gittelman and Kogut 2003, Evans 2010,
Perkmann et al. 2019).3 As technology is characterized
bydistinct problems, solutions, techniques, andmethods
that are independent of disciplines, disciplinary ques-
tions are no longer relevant (Evans 2010, Powell and
Sandholtz 2012). In practical terms, technology re-
search may include broadening a technology’s ap-
plication scope (Rosenberg 1998, Murray and Tripsas
2004), applying a technology to fit a certain product
space, integrating technology into a larger system, or
achieving scale inmanufacturing (Pisano 1996,Maine
and Thomas 2017).

How will this shift in research priorities shape a
researcher’s contribution to public science? As Evans
(2010) proposed, public science and technology re-
search form two different planes that are obliquely
related, meaning that projections between both planes
are distorted. Once a researcher moves along the tech-
nology research plane, this will generate unanticipated
experiments and questions projected back into disci-
plinary science. This makes it more likely that new re-
search directions in public science are not precisely
aligned with the original disciplinary specialty of the
researcher (Gibbons et al. 1994, Azoulay et al. 2009).
Evans (2010, p. 400) characterizes this shift as the
loosening of the (disciplinary) knots of scientific ac-
tivity, resulting in a more “expansive weave to the
scientific network.” Indeed, Rosenberg (1982) docu-
mented, for instance, how the deployment of long-
distance telephony prompted new areas of research
on noise and signaling theory. Similarly, the com-
mercial deployment of porous polymer research to
deliver large-molecule drugs led to a new research
area in physics and mathematics called percolation
theory (Prokesch 2017). For an academic entrepre-
neur, this means, for instance, that experiments con-
ducted as part of a commercialization project may
result in anomalies or unexpected results that may
motivate follow-on research. Alternatively, instruments
or tools developed or used in commercialization may
offer opportunities for investigating scientific problems
in new ways.

Overall, then, the focus on research topics related to
the commercialization attempt redirects a scientist’s
search away from topics prescribed within their disci-
plinaryarea toward technological research that is needed
for a new venture. This in turn will generate new ex-
periments and questions that will make it more likely,
compared with the baseline scenario, for researchers to
transcend their disciplinary specialization and conduct
research relevant to disciplines that are new to them. In
other words, as seen from the vantage point of public
science, researchers engage in exploration as they go
beyond their local search space.4 We pose the follow-
ing hypothesis.

Hypothesis 1. Engaging in entrepreneurship will increase
an academic’s propensity for exploration.

Moderating Role of Interdisciplinarity. An assumption
underpinning our argument is that, like actors more
generally, scientists favor local search (March and
Simon 1958, Rosenkopf and Nerkar 2001), a ten-
dency uprooted by entrepreneurial entry. Nearby
options are more visible, less expensive to access and
mobilize, and lower risk, compared with attempting
to conduct search in more distant cognitive spaces
(Winter et al. 2007). If this is correct, entrepreneurship
will have the strongest impact on those who, in the
course of their ongoing work, are the least exposed to
distant cognitive spaces; conversely, it will have the
lowest impact on those who already experience cogni-
tive diversity.
In science, cognitive diversity often manifests as

interdisciplinarity, which refers to the tendency of an
individual to integrate perspectives, theories, infor-
mation, and tools from two or more disciplines (Leahey
et al. 2017). Recent work suggests that diversified
researchers—scientific jacks of all trades—have a
more pronounced ability to explore new knowledge
domains (Nagle and Teodoridis 2020). They are more
likely to become aware of new knowledge and have a
superior ability to successfully combine new knowledge
with their existing expertise.
Integrating this insight with our previous argu-

ments, it follows that the attention-shifting effect of
entrepreneurship may affect those individuals to a
lesser extent who already routinely experience in-
terdisciplinary exposure. In our context, we specifi-
cally consider individuals who have a track record of
collaborating and coauthoring with colleagues affil-
iated to different disciplines. These individuals are
likely to be more diversified in their expertise (Nagle
and Teodoridis 2020), rendering them more likely to
both encounter new ideas and have the skills to in-
tegrate them to form new associations and linkages
(Amabile 1988, Cohen and Levinthal 1990). Overall,
then, the search pattern of an academic already ex-
posed to interdisciplinary work with colleagues from
different disciplines will be less affected by the explor-
atory force exerted by entrepreneurship, comparedwith
somebody primarily working on an intradisciplinary
basis. Therefore, we post the following hypothesis.

Hypothesis 2. The increase in propensity for exploration
due to engaging in entrepreneurship will be less pronounced
for academics with more interdisciplinary organizational ties.

Mediating Role of Exploration for the Effect of Entre-
preneurship on Research Impact. If entrepreneurship
widens a scientist’s search toward new disciplines,
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the next question is how this affects the quality, and
hence, the probable impact of their research. Prior
work suggests that valuable new knowledge is cre-
ated as a recombination of extant knowledge ele-
ments (Schumpeter 1934, Levin et al. 1987). Although
new ideas resulting from the combination of more
distant domains may exhibit greater quality variance,
they also tend to be the most valuable (Ahuja and
Lampert 2001, Katila and Ahuja 2002, Kotha et al.
2013, Uzzi et al. 2013). The underlying reason is that,
inside established knowledge domains, many of the
fruits from possible knowledge combinations have
already been picked; hence, a greater search scope
increases the chances that a researcher will combine
knowledge in a novel way to resolve hitherto in-
tractable problems (Fleming 2001), the very definition
of valuable novelty.

Earlierwe argued that entrepreneurshipwill compel
academics to explore new knowledge domains in their
public sciencework, but this implied no judgment as to
how valuable the resulting new knowledge combi-
nations would be. In this section, we propose that
entrepreneurship-induced exploration will result in
more valuable knowledge recombination overall, and
thereby increase the impact of an academic’s research
once they become entrepreneurs.

We start from the argument that once scientists get
involved in commercialization, they take part in
technology, a field of knowledge production distinct
from disciplinary science (Evans 2010). Also, as they
continue to take part in (disciplinary) public science,
this means scientists-turned-entrepreneurs will then
beoperatingwithin twoevolvingdomains of knowledge
production. For instance, a life scientist interested in
the physiological mechanisms underlying obesity may
specialize in the study of the role of certain peptides
in the human body and participate in the academic
community focused on peptides. Once the researcher
decides to embark on the commercialization of chemi-
cal compounds for treating obesity, the individual will
be exposed to thefield structured around the treatment
of diabetes in a clinical environment.

This situation generates opportunities for borrowing
concepts, models, and techniques and transfers them
from one domain to another (Klein 1990, Maggitti et al.
2013). Scientists may be able to appropriate models or
approaches from the commercial domain and deploy
themproductivelywithin their scientificwork (Rosenberg
1982). For the latter, this will amount to an import of
novelty, yet the concept will have already been val-
idated in the technology domain, and hence avail of a
certain degree of robustness. This in turn may in-
crease the chances that the outcome from a distant
recombination—bridging the researcher’s scientific
home domain and technology—may bring useful and
valuable (as opposed to random) novelty to their

research agenda. This mechanism was characterized
as bisociation by creativity theorist Koestler (1964,
p. 108), who argued that the “probability for a rele-
vant discovery to be made is the greater the more
firmly established and well exercised each of the still
separate skills, or thought-matrices, are.”
Thismeans, as a scientist learnsmore about the area

pertaining to the commercialization of the technol-
ogy, the chances of high-quality recombination in-
crease as an individual’s proficiency in specific areas
is an important predictor of creativity (Amabile 1983).
Supporting this conclusion, Audia and Goncalo (2007)
found that inventors in the disk drive industry who
engaged in exploration—their inventions diverged
from their previous inventions—experienced a greater
impact of their inventions as a result. Overall, we
propose that the explorative opportunities afforded
by entrepreneurship enable a scientist to generate
subsequent research outputs that are judged as more
valuable, and hence more impactful, by the scientific
audience, compared with a scenario where entre-
preneurship is absent. This requires us to test the
following hypotheses.

Hypothesis 3(a). A greater propensity for exploration by
an academic will increase the scientific impact of the indi-
vidual’s research.

Hypothesis 3(b). The positive relationship between en-
gaging in entrepreneurship and the scientific impact of an
academic’s research will be mediated by the individual’s
propensity for exploration.

Data and Methods
Sample and Data
To test our theory, we require data from a public
research organization that allows employees to en-
gage in entrepreneurship while maintaining their
employment. We use data from Imperial College
London, a large science, technology, engineering, and
math (STEM)-focused research university,which, like
many other universities, encourages such behavior.
The university had approximately 15,000 students
and 3,700 academics, of which 1,250 were faculty and
the remaining were primarily postdoctoral researchers.
Our baseline data set encompasses information for
the full population of 9,502 academics employed be-
tween 2001 and 2011 in 25 departments across the four
faculties (schools) of the university (i.e., engineering,
natural sciences, medicine, business). Imperial faculty
participated in their respective disciplinary commu-
nities within global public science and benefited from
support structures regarding research and technology
transfer similar to those of other institutions, meaning
our setting is reasonably representative of other in-
ternational research universities.
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From Imperial’s records, we retrieved year-by-year
information for each individual, including depart-
mental affiliation, rank, tenure, salary, research grants
and contracts acquired, as well as involvement in tech-
nology transfer activities. We extracted information on
each individual’s publications from a university soft-
ware application that harvested publications from
four major publication repositories (including ISI
Web of Knowledge and PubMed) and requested in-
dividuals to confirm their authorship for each pub-
lication before it was listed on individuals’ official
professional webpages. Each publication included in
our database is therefore author approved, resolving
name disambiguation issues that commonly affect
bibliographic data. For each journal contained in the
publication data, we downloaded its yearly journal im-
pact factor from the ISIWeb of Knowledge and the yearly
journal commercial impact factor from the Reliance on
Science in Patenting database5 (Marx and Fuegi 2020).

For each individual, we accessed information on
entrepreneurship via the Fame Bureau van Dijk da-
tabase, which includes time-variant information on
directorships and shareholders of more than nine
million British and Irish companies drawn from Com-
panies House, the United Kingdom’s official company
registry. Information on patents was retrieved from
the European Patent Office (EPO) database. From the
full population of 9,502 academics, we excluded in-
dividuals employed as teaching personnel as well as
those who had established at least one company
before entering the panel (n = 284).

Overall, our effort resulted in an unbalanced panel
data set of 33,633 scientist-year observations, with 221
individuals engaged in entrepreneurship, correspond-
ing to 2.4% of the population under scrutiny. Given the
lagged structure of our data and the need to observe
individuals over multiple years, the final sample con-
sisted of 6,653 individuals for the entrepreneurial entry
and exploration models (two-year lag) and 4,730 indi-
viduals for the research impact models (three-year lag),
generating two panel data sets of 24,179 and 17,526
individual-year observations. In these samples, the share
of entrepreneurs amounted to 2.1% and 2.5%, respec-
tively (143 and 116 individuals).

Empirical Strategy
Selection into entrepreneurship is not random but
driven, for instance, by quality characteristics, past
research performance, or the achievement of scientific
breakthroughs. Any impact on research performance
following entrepreneurial entry may then be the re-
sult of these factors, rather than entrepreneurial entry
itself. One method to account for selection bias is to
estimate a two-stage model, predicting entrepreneurial
entry in the first stage and entrepreneurial outcomes
in the second (Heckman 1979). Yet, to account for

endogenous sorting into entrepreneurship, appro-
priate exclusion restrictions are required, that is, in-
strumental variables that predict entry, but not final
outcomes. This is particularly challenging in our
context, where many individual characteristics and
context conditions are likely to affect both treatment
and outcomes. Furthermore, entry into entrepreneur-
ship is likely to be driven by temporary circumstances
in a scientist’s career, such as scientific discoveries and
other outputs from research programs.
To overcome these challenges, we use an inverse

probability of treatment weighted (IPTW) estimation,
whichoriginates inbiostatistics (Robins and Finkelstein
2000) and has been used in other studies of academic
science (Azoulay et al. 2009, Buenstorf 2009, Fini et al.
2010). An IPTW estimation works by assigning to
each individual at time t, a weight equal to the inverse
of the probability of having been treated (i.e., entre-
preneurship) up to t (Fewell et al. 2004). Essentially,
individuals who are unlikely to become entrepre-
neurs are given a larger weight compared with those
who, on the basis of relevant characteristics (e.g., past
research performance), are more likely to do so.
The advantage of the IPTW method is that it can

deal with treatments that occur at varying points over
time, driven by time-variant observable characteris-
tics (Azoulay et al. 2009). IPTW performs well when a
large set of explanatory variables are available, treated
and nontreated subjects have similar characteristics, and
outcomes for both groups can be similarly measured
(Fewell et al. 2004, Azoulay et al. 2009). Our sample is
drawn from a single context and contains rich in-
formation on individuals’ characteristics, activities,
and achievements. IPTW represents a suitable ap-
proach to identification in our setting; however, as a
limitation, we cannot exclude confounding effects by
unobserved factors.
Our analysis proceeds as follows. First, in stage 1,

we predict selection into treatment by specifying a set
of two pooled cross-sectional logit models, with ro-
bust standard errors clustered on individuals, pre-
dicting entrepreneurial entry. Thefirstmodel predicts
the conditional probability that a scientist will be-
come an entrepreneur in time t, accounting for in-
dividuals’ time-varying confounders and exogenous
characteristics, whereas the second logit model pre-
dicts the same dependent variable accounting for
individuals’ time-varying exogenous characteristics
only. Then, for any given scientist-year observation,
we compute a weight by dividing the predicted
values of the latter model (numerator) by the pre-
dicted values of the former (denominator). Thisweight is
used to recalibrate the outcome equations in stages 2
and 3 (exploration and research impact).6

Second, we run models on scientist-specific out-
comes in two stages. In stage 2, we specify a pooled
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cross-sectional logit model predicting the probability
of exploration. In stage 3, given the bounded nature of
the dependent variable (research impact), we employ a
pooled cross-sectional tobit estimation to model the ef-
fect of exploration on the research impact of a scholar.
Allmodels account for year and departmentfixed effects
with robust standard errors clustered on individuals.7

Then, we test the mediation effect of exploration on
the relationship between entrepreneurship and re-
search impact, estimating the direct and indirect ef-
fects, following procedures suggested by Baron and
Kenny (1986) and Hicks and Tingley (2011). Finally,
we submit our specifications to a series of robustness
checks and corroborate our resultswith further analyses,
interviews, and comparisons with previous research.

Dependent Variables. We defined an entrepreneur as
an Imperial scientist who is a director of a for-profit
company at the time of foundation, according to data
from UK Companies House. We further ensured that
all entrepreneurs in our sample are “persons with
significant control” at the time of foundation. A
person with significant control is defined by UK
Companies House as someone who holds more than
25% of the shares or voting rights in a company, has
the right to appoint or remove the majority of the
board of directors, or otherwise exercises significant
influence or control. Our definition assumes that an
academic taking the role of founding director with
significant control will have actual involvement in
creating and developing the start-up company, rather
than being a mere advisor, and hence qualifies as
an entrepreneur (Vanaelst et al. 2006, Dahl and
Reichstein 2007).

We use this definition to create two variables. The
first is the entrepreneurial entry variable, which we use
as a dependent variable for our stage 1 regressions
(selection models). The variable is equal to 1 for the
year t in which a scientist becomes an entrepreneur, 0
otherwise. The second is in entrepreneurship, whichwe
use as an independent variable for stage 2 and 3
models and define further later.

To test Hypotheses 1 and 2 (stage 2), we oper-
ationalize exploration, for any given year t, as a binary
variable equal to 1 if the scientist has published at least
one article in an ISI journal category in which they
have not published before. The variable is equal to 0
otherwise. Some journals are labelled as multidisci-
plinary in the ISI categorization, which may potentially
confound our measure of exploration; we therefore ex-
clude them.

To test Hypotheses 3(a) and 3(b) (stage 3), the key
dependent variable is research impact, defined as the
cumulative number of citations as reported by ISI
Web of Knowledge, between years t + 2 and t + 4, to
papers published by an individual in year t + 1

(e.g., Buenstorf 2009). As an indicator of intellectual
debt to a cited publication that citing authors are
“repaying” (Baldi 1998), citations quantify the worth
the academic community attributes to the publication
(Bornmann and Daniel 2008, Leahey et al. 2017).

Independent Variables. The value of in entrepreneur-
ship, our key independent variable (used in stage 2
and 3models) switches from 0 to 1 in the year inwhich
the academic engages in entrepreneurial entry (as de-
fined previously) and remains equal to 1 up to the end
of the observation period or when the individual exits
the panel. Unlike entrepreneurial entry, which is a flow
variable implying a transitory impact of an entre-
preneurial event (as used in stage 1), in entrepre-
neurship is a stock variable that indicates a more
permanent change in an individual’s conditions once
that individual has become an entrepreneur (as used
in stages 2 and 3).We therefore use in entrepreneurship
(lagged by one year) to predict exploration and re-
search impact.
To test Hypothesis 2, we create interdisciplinary

organizational ties, a variable that captures, for each
individual, the number of article coauthorships with
academics affiliated with other Imperial departments
between t − 4 and t (McFadyen and Cannella 2005,
Slavova et al. 2016). The variable captures the degree
towhich an academic is routinely exposed to scientific
disciplines different from the individual’s own. The
variable ranges from 0 to 124, is lagged by one year,
and is included in stage 2 and 3 regressions.
To test Hypotheses 3(a) and 3(b) (stage 3 models),

we use exploration and in entrepreneurship as inde-
pendent variables, as defined previously.

Control Variables. In stage 1 models, all controls are
calculated for year t − 1. We account for individuals’
academic age (i.e., years since first publication) as this
may affect researchers’ propensity to explore new
research directions and their research performance.
This variable is operationalized as a five-level cate-
gorical variable along the academic age distribution
(Azoulay et al. 2009). We also include the natural
logarithmic transformation of each individual’s salary
(inflation-adjusted, in £ ‘000) as this may influence the
opportunity cost of being an entrepreneur (Folta et al.
2010) and is related to individual performance (Pfeffer
and Langton 1993).
We control for organizational position (junior re-

searcher, senior researcher, junior faculty, senior faculty),
to capture differences in behavior and performance
driven by the academic lifecycle (e.g., Bercovitz and
Feldman 2008), and furthermore, for whether the
academic holds a clinical position (binary). We con-
trol for the availability of resources, which can affect
the number of publications (Lavie and Drori 2012)
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and influence explorative behavior (March and Shapira
1992). Using information on the value of grants awarded
to each academic in any given year, we calculate the
inverse rank in the department among individuals of the
same position (research grants rank).

We control for the number of EPO patents awarded
to each academic in any given year to measure an
academic’s inventive activity, which may influence
the individual’s decision to establish a new venture
as well as the individual’s publishing performance
(Azoulay et al. 2009). We account for academics’ re-
search quality by counting the number of articles
published in any given year, weighted by their ISI
scientific impact factors (Toole and Czarnitzki 2010).
The variable is operationalized in natural logarithmic
terms. Then, for any given scientist and year, we
control for the natural logarithmic transformation of
the average number of coauthors per paper (number
of coauthors).

To measure the degree of appliedness of an aca-
demic’s research, we count the number of articles
published in applied journals as defined by the Patent
Board’s research level classification in any given year
(Hamilton 2003). To account for lifecycle and disci-
pline differences, the variable is standardized per
position and department. We control for the achieve-
ment of scientific breakthroughs by accounting for top
papers, in linewithAzoulay et al. (2011). For any given
year and individual, we count the number of articles
featuring in the top 1% of the distribution of citations
to articles published by academics of the same Im-
perial faculty (school) up to t − 1. Finally, we control
for the number of peer entrepreneurs in a department
up to t − 1 (Kacperczyk 2013).

In stage 2 models, in addition to the previously
mentioned controls (that are included in the specifi-
cations via the IPTW estimation), we control for each
academic’s experience gained from external collabo-
rations, by dividing the number of non-Imperial co-
authors by the number of all coauthors, excluding
the focal author. We also control for past exploration
as it can influence the tendency for explorative be-
havior in subsequent years (Levinthal and March
1993, Dasgupta and David 1994), by cumulating
the number of new ISI journal categories (compared
with previous years) in which each scientist has
published up to t − 1. This variable is standardized by
the total number of new ISI journals’ categories in
which scientists of the same position and department,
as the focal individual, have published up to t − 1.

Finally, in stage 3models,wealso control for thenatural
logarithmic transformation of the number of articles
published in ISI journals (in t + 1). All models include
department and year fixed effects to account for unob-
served time and institutional effects (Kacperczyk 2013).

Results
In Table 1, we provide descriptive statistics on the
academic entrepreneurs at Imperial, as compared
with their nonenterprising colleagues. On average,
entrepreneurs are more experienced in terms of ac-
ademic age, have a more accomplished publication
record, and control more resources than nonentr-
epreneurs. We see the highest rate of entrepreneurial
entry among senior faculty (6.9%, 75 individuals),
followed by junior faculty (3.6%, 47), senior re-
searchers (2.1%, 6) and junior researchers (1.2%, 93).
Entrepreneurs are more likely to have achieved scien-
tific breakthroughs (top papers), yet a separate analysis
reveals that 83% of Imperial’s entrepreneurs founded
a company without a scientific breakthrough.
We next show results of our stage 1 analysis with

entrepreneurial entry as a dependent variable. Table 2
reports the results of IPTW estimations using expo-
nentiated coefficients (odds ratios). Model 1 includes
scientists’ time-varying confounders and exogenous
characteristics, and Model 2 time-varying exoge-
nous characteristics only. Table A.1 reports descrip-
tive statistics and correlations (exhibits prefixed with
“A” appear in the appendix). Results of the regression
analysis suggest that entrepreneurial entry is predicted
by seniority (senior faculty), having a clinical role, being
an inventor (patents), and, to an extent, a researcher’s
scholarly accomplishments (research quality).8

Table 3 exhibits the results of the hierarchical re-
gression analysis for stage 2 with exploration as a
dependent variable. Models 3 to 6 show estimations
without inverse probability weights, and Models 7 to
10 with inverse probability weights. Both sets of
models include baseline models without controls
(Models 3 and 7), baselinemodels with the interaction
term included (Models 4 and 8), fully specified models
without interaction term (Models 5 and 9), and fully
specified models (Models 6 and 10). Coefficients are re-
ported as odds ratios (ORs). An OR > 1 indicates in-
creased probability of entrepreneurial entry, whereas
an OR < 1 indicates decreased probability of entre-
preneurial entry. Table A.2 shows descriptive sta-
tistics including correlations.
Hypothesis 1 suggests that entrepreneurship in-

creases the likelihood of exploration. The results in
Table 3 show that the effect of in entrepreneurship on
exploration is positive and significant in both baseline
and fully specified models. Model 9 suggests that the
odds of exploration are 29% higher for academic
entrepreneurs than for academic nonentrepreneurs.
We test Hypothesis 2 by interacting interdisciplinary

organizational ties with in entrepreneurship. Both base-
line and fully specified models (Models 4, 6, 8, 10)
indicate a negative sign of the interaction term (OR< 1),
which becomes marginally significant once all controls
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are included. Model 10 suggests that the odds of ex-
ploration for entrepreneurs with more interdisciplinary
organizational ties are lower than for nonentrepreneurs
with more interdisciplinary organizational ties (OR =
0.986; p < 0.1). In Figure 2, we plot the predicted
probability of in entrepreneurship interacted with in-
terdisciplinary organizational ties across the full range
of values for both entrepreneurs and non-
entrepreneurs. The graph shows that for both en-
trepreneurs and nonentrepreneurs, the odds of ex-
ploration increase as the level of interdisciplinary
organizational ties increases. The slope analysis, per-
formed with continuous variables at their means and
dichotomous variables at their observed values, suggests
the odds of exploration for entrepreneurs and non-
entrepreneurs are different and statistically significant
for values lower than 10, exhibiting a more pronounced
positive slope for nonentrepreneurs. Also, the marginal
effect of entrepreneurship on exploration is statistically
significant for values lower than 10. Hypothesis 2 is
marginally supported.
The interpretation of interaction terms in nonlinear

models differs from the interpretation in linearmodels.
To assess the magnitude and significance of an inter-
action effect in a nonlinear model, the focus should be
on the secondary moderating effect rather than the
total moderating effect, which is equal to the structural
moderating effect plus the secondary moderating ef-
fect. Accordingly, we compute, for each observation,
the structural and secondary (true) effects of the inter-
actions (Bowen 2010, Bowen 2012). We implemented
the procedure proposed by Ai and Norton (2003) and
find that the secondary moderating effect is always
negative and significant in 99% of cases at p< 0.05 (see
Figure 3). These results provide further support for
Hypothesis 2, within the previous limitations.
Next, in stage 3, wemodel the relationship between

exploration and research impact. The control variables
are the same as in prior models, except that we also
control for thenumber of articles published in ISI journals
as this may influence the citation impact of a scholar’s
work. Table A.3 reports descriptive statistics and corre-
lations, showing that both exploration and in entrepre-
neurship are positively and significantly correlated
with research impact (0.17 and 0.11, respectively).
Table 4 exhibits the regression results for the

models with research impact as dependent variable.
Models 11 to 16 show estimations without inverse
probability weights, and models 17 to 22 with in-
verse probabilityweights. Both sets ofmodels include
baseline models with in entrepreneurship (Models 11
and 17) and exploration (Models 12 and 18) as re-
gressors. We then show baseline models with both in
entrepreneurship and exploration as regressors (Models
13 and 19). We further show fully specified models
without exploration (Models 14 and 20) andwithout inT
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entrepreneurship (Models 15 and 21), respectively.
Models 16 and 22 are fully specified with all variables
included. Across all models, exploration relates posi-
tively and significantly to impact, providing support
for Hypothesis 3(a).

Hypothesis 3(b) postulates a mediated relationship
between in entrepreneurship and research impact. To
validate this conjecture, we use a two-step approach.
In step 1, we assess the presence of mediation, employ-
ing the stepwise procedure suggested by Baron and

Table 2. Entrepreneurial Entry Models (Stage 1)

Model 1 Model 2

Logit Logit

Denominator Numerator

Variable Entrepreneurial entry (in t) Entrepreneurial entry (in t)

Academic age [5; 8] (in t − 1) 1.219 1.232
(0.311) (0.306)

Academic age [9; 15] (in t − 1) 0.793 0.839
(0.200) (0.201)

Academic age [16; 22] (in t − 1) 0.726 0.725
(0.214) (0.207)

Academic age [23;] (in t − 1) 0.674 0.676
(0.216) (0.202)

Position: Junior faculty (in t − 1) 1.496 1.418
(0.378) (0.337)

Position: Senior faculty (in t − 1) 2.641*** 2.648***
(0.726) (0.605)

Position: Senior researcher (in t − 1) 1.830 1.881
(0.734) (0.784)

Clinical (in t − 1) 3.644*** 3.633***
(0.848) (0.824)

Research grants rank (in t − 1) 0.984*
(0.008)

Number of coauthors (in t − 1) 0.781+

(0.115)
Research quality (in t − 1) 1.193+

(0.123)
Patents (in t − 1) 1.565**

(0.218)
Salary (in t − 1) 1.177

(0.220)
Appliedness (in t − 1) 0.875+

(0.068)
Top papers (up to t − 1) 0.995

(0.056)
Peer entrepreneurs (up to t − 1) 1.028

(0.022)
Year fixed effects Yes Yes
Department fixed effects Yes Yes
No. of observations 23,633 23,633
No. of individuals 6,653 6,653
Pseudo R2 0.07 0.06
Log pseudolikelihood −962 −971

Notes. Baselines: academic age [1; 4] (in t − 1); position: junior researcher (in t − 1). Robust standard errors
in parentheses clustered on individuals. Odds ratios (ORs) reported (OR > 1 indicates increased
probability of entrepreneurial entry; OR < 1 indicates decreased probability of entrepreneurial entry).
Models exclude observations once an academic has established a firm.

+p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.
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Kenny (1986). In step 2, we estimate the amount of
mediation, computing the direct and indirect effects
in nonlinear models. To corroborate our findings, we
reestimate the direct and indirect effect using a structural
equation model approach.

As per step 1, first, we establish that in entrepre-
neurship predicts research impact (β = 33.7; p < 0.05 in
Table 4, Model 20). Second, we find that in entrepre-
neurship affects exploration (OR = 1.296; p < 0.05 in
Table 3, Model 9). Third, we assess that the potential
mediator exploration is positively related to research
impact (β = 73.4; 73.3; p < 0.001, in Table 4, Models 21
and 22). Fourth, we establish that the magnitude of
the estimated effect of in entrepreneurship on research
impactdecreases significantlywith the inclusion of the
potential mediator. As shown in Models 20 and 22,
once the mediator exploration is introduced, the effect
of in entrepreneurship drops from 33.7 (p < 0.05; Model
20) to 28.8 (p < 0.1; Model 22).9

As per step 2, we test the magnitude of the medi-
ating effect of exploration on the relationship between
in entrepreneurship and research impact.10 We follow
Hicks and Tingley (2011), using a parametric ap-
proach for nonlinear models, which allows both con-
tinuous and binary outcome variables, and compute the
direct and indirect effects of entrepreneurship on re-
search performance. First, we find that entrepreneurs
have 73 more citations than nonentrepreneurs (irre-
spectively of their exploration efforts) (total effect). Then,
assuming no exploration, we find that entrepreneurs
have 68 more citations than nonentrepreneurs (direct
effect). Finally, assuming that everyone is an entrepre-
neur, we compare the effect of entrepreneurship on ci-
tationswhenexploration changes fromthevalueof 0 to1.
Entrepreneurswho explore havefive citationsmore than
entrepreneurs who do not (indirect effect). These figures
suggest that about 6.5% of the total effect of entrepre-
neurship on citations is mediated by exploration.
Finally, we corroborate our results by performing

the mediation test using a structural equation model
with standard errors bootstrapped 1,000 times (Baron
and Kenny 1986, Preacher and Hayes 2004). Results
are confirmed (i.e., total effect = 74; direct effect = 69;
indirect effect = 5). Overall, as we find that research
impact is partially mediated by exploration, we find
partial support for Hypothesis 3(b).

Further Analyses
Interpretation of Results Through
Interview Evidence
We undertook an interview-based study to further
elucidate and interpret our results, in line with an
explanatory sequential design (Creswell 2014). We
report insights drawn from 10 interviews conducted
with academics employed at Imperial. We used a
semistructured interview guide covering key ques-
tions underpinning our postulated mechanisms.

Figure 2. (Color online) Interaction Effect: Exploration
Models (Stage 2)

Note. Predicted probabilities estimated using Model 10

Figure 3. (Color online) Secondary Moderating Effect: Exploration Models (Stage 2)

Note. Output of Stata inteff command (Ai and Norton 2003).
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We first focus on the effect of becoming an entre-
preneur on an academic’s research agenda. State-
ments from our respondents support our conjecture
that entrepreneurship shifts academics’ attention to-
ward new fields of inquiry, leading them to transcend
their current area of research. A researcher in medi-
cine recounted: “[In my commercial work in drug
discovery] I’ve discovered amazingly that many of
my peptides, which I’mmaking to trial as drugs, turn
out to have unusual effects, which hadn’t been un-
derstood before, throwing light on basic systems. [. . .]
We then exploited the use of our drugs to explore the
way the cell systems worked. We were using our
applied research to do fundamental research. It was
interesting how we went backwards.” Another pro-
fessor in medicine recounted how commercialization
prompted him to explore new domains and study
vaccines: “I never had the faintest idea about vaccines
before I developed this technique, but the obvious
application of the technique was in vaccine devel-
opment. And so, I had to learn about [. . .] what
makes a good vaccine [. . .] the application of this
technology led to the discovery of a specialized patho-
genesis system [. . .] and, basically, I built all of the rest of
my research pretty much on understanding how the
systemworks to cause disease.” These quotes illustrate
how commercialization shifted scientists’ research
away from their original topics toward areas new
to them.

We were able to corroborate our conjectures re-
lating to themechanisms helping to prompt scientists’
shift of attention, for example, desocialization and
network exposure. An engineering professor stated:
“Some research kicked back to our academic labs
was a result of us going around and talking to people
in them, saying: Have you ever thought about working
on this, or have you thought about doing this? [. . .] I
hadn’t planned on getting into materials research,
which is outside my area of expertise, but we did
because of the conversations [. . .]. So, [the venture]
gives us a [. . .] different motivation to do something
that is much further outside your comfort zone.”
Similarly, another engineering professor said: “Our
tool [that we commercialized] was initially used in
chemical and energy related processes but then com-
panies in pharmaceuticals and life sciences became in-
terested in it and that then gave me a lot of interesting
insights into some research questions in pharmaceu-
tical and life science [. . .] and so it actually got me
involved in a new domain.”Overall, these statements
illustrate how the involvement in academic entrepre-
neurship prompted academics to explore, that is, ad-
dress new topics in their research often related to dis-
ciplines other than their extant focus.

We also talked to respondents about the effects of
exploration on the subsequent impact of their published

work. The responses need to be interpreted with the
proviso that they are informed by respondents’ own
theorizing of a process that evolves independently of
their volition, that is, decisions by amultitude of other
researchers to cite their work. Nevertheless, our re-
spondents’ views chimed with our conjecture that
embracing novel topics across disciplines is likely to
result in research outputs that garner more attention
in the academic marketplace, compared with the base
case. One professor even made a direct link between
the “selling skills” involved in both entrepreneurship
and academic publishing: “The skills you build in
selling commercial products are also very similar
skills that you need in selling your research.” How-
ever, most respondents’ own theorizing reflected the
idea that entrepreneurship-induced exploration im-
proved their research. A professor in engineering
said: “[my entrepreneurship project] did open some
technical problems which we couldn’t have fore-
seen [. . .]. And fixing that problem ended up with the
best research I’ve done the last ten years.” Another
professor said: “[Academic entrepreneurship] cer-
tainly broadenedmy horizons and changedmy thinking.
I am definitelymuch quicker now to identify dead ends.”
These statements illustrate academics’ own theories
abouthowexploration stemming fromentrepreneurship
enriches their academic work and hence provides indi-
rect support for our conjecture.

Alternative Explanations
Although the IPTWmethod is suitable for addressing
selection into treatment based on time-variant ob-
servables, our results may still be amenable to several
alternative explanations.
First, entrepreneurship may induce scientists to

produce more applied scientific work (Ahmadpoor
and Jones 2017), which may be responsible for en-
trepreneurs’ greater research impact. We find that en-
trepreneurs do indeed publish more applied work—
measured using journal-level classifications (Hamilton
2003)—compared with their nonenterprising coun-
terparts (Table S1a, included in supplemental mate-
rials available online). We tested whether engaging
in entrepreneurship is responsible for this effect: our
results show a positive effect of entrepreneurship on
appliedness (Table S1b). Further, when testing the
effect of entrepreneurship on research impact con-
trolling for appliedness, we find that entrepreneurship
still predicts research impact (Table S1c). Finally,when
we include the exploration variable (Table S1d), the
partial mediation of exploration on the entrepreneurship-
to-research impact relationship is confirmed, suggesting
that appliedness alone does not explain the greater
research impact of entrepreneurs.
Second, involvement in a venture may enable sci-

entists to obtain more resources for their research,

703
Fini, Perkmann, and Ross: Academic Entrepreneurship
Organization Science, 2022, vol. 33, no. 2, pp. 688–715, © 2021 The Author(s)



which could then lead to more impactful work. If this
were correct, academics involved in resource-munificent
firms, such as firms with higher turnover or more em-
ployees, should benefit frommore pronounced resource
effects compared with others. To address this concern,
we include firm-level controls into our stage 2 and 3
regressions (Table S2a). For any given year and firm, we
control for the yearly number of directors, number of
employees, turnover (expressed in£ as ln), andwhether a
firm is supported by the technology transfer office.
The estimations showno significance for these variables. A
caveat is that Companies House carries turnover and
employee informationonly for a subset of largerfirmswith
more detailed reporting requirements (turnover and
number of employees is available for 51 and 44 indi-
viduals, respectively).

Furthermore, we establish that entrepreneurs are
more successful at obtaining grants and industry
contracts than their nonenterprising colleagues (Ta-
ble S2b). However, when we include grants and
contracts as controls in our research impact models,
the effect of entrepreneurship, partially mediated by
exploration, is preserved (Table S2c).

Third, entrepreneurship may provide an incentive
to produce higher quality science, since nonreplicable
research is of little value for commercialization (Freedman
et al. 2015). Because it is difficult to directly determine
the intrinsic replicability (and hence quality) of an
article, we use as a proxy the commercial relevance
of a journal in which the article is published. We
measure this via the journal commercial impact factor
(JCIF), which indicates the degree to which articles in a
journal are cited in patents (Marx and Fuegi 2020). We
test the effect of entrepreneurship on the number of
articles published by any given academic in t weighted
by JCIF; the effect is positive and significant (Table S3a).
We then establish that the effect of entrepreneurship
on research impact is still positive and significant
controlling for JCIFweighted publications (Table S3b).
Finally, when the exploration variable is included in
the models, the partial mediation of exploration on
the entrepreneurship-to-research impact relationship
is confirmed, suggesting that JCIFweightedpublications
alone do not explain the greater research impact of en-
trepreneurs (Table S3c).

Fourth, scientists may become entrepreneurs because
they achieved a commercial breakthrough prompting a
higher citation impact of their research. To explore this
potential alternative explanation, we reestimate our
stage 1 model (selection into entrepreneurship) by
including a commercial breakthrough variable among
the covariates (Table S4a). We operationalize this
variable, for each academic, as the number of arti-
cles featuring in the top 1% of the distribution of
patent citations to articles published by academics
of the same Imperial faculty up to t − 1. We then

recalibrate stage 2 and 3 models. Results are robust
(Table S4b).

Robustness Checks and Further Analyses
We subjected our results to a battery of robustness
checks. First, there may be a concern that academics’
ventures include vehicles through which they per-
form consulting or other services; such companies
would not commonly be subsumed under a narrow
notion of entrepreneurship (see related Goel and
Grimpe 2012). We ran a robustness check in which
we categorized the entrepreneurs according to their
company’s industry (see Table S5a, Models 1–4). We
excluded founders involved in firms operating in
sectors most likely to be associated with providing
consulting and services (e.g., business-legal consulting,
civil engineering and architectural services, media and
telecommunications, or other business activities). The
number of entrepreneurs drops to 120, but the results
remain robust. We further performed our models by
weighting in entrepreneurship to reflect firm size, as
measured by turnover, and number of employees
(Tables S5a and b). The results are robust.
Second, a further concern may be that academics

are founders of companies but are otherwise unin-
volved or mere advisors. We performed our models
by weighting the in entrepreneurship variable to reflect
entrepreneurs’ likely greater involvement in the com-
pany. Accordingly, in separate models, we attached
greater weights to entrepreneurs sharing their board
of directors with fewer other directors (Table S5a,
Models 5–8).
Third, we also perform our estimations by oper-

ationalizing research impact as the achievement of
scientific breakthroughs. Similar to Azoulay et al.
(2011), we specify dichotomous variables that equal 1
if a scientist in a given year has published at least one
article featured in the top 1%, 3%, 5%, or 10%, respec-
tively, of the distribution of citations to articles published
by academics of the same Imperial faculty in the same
year, and 0 otherwise. Results are confirmed for the var-
iable defining breakthroughs as top 3% articles (Table S6),
whereas the other variables show the correct sign but
lack significance. This result may be because break-
throughs represent rare events. Overall, one may ten-
tatively conclude that if the effect of entrepreneurship on
research impact is positive, then this may extend to a
higher likelihood of breakthroughs given that the cor-
relation of the breakthrough variable (top 3% articles)
and research impact is 0.62.
Fourth, individual research styles may influence

the degree to which entrepreneurship facilitates ex-
ploration and research impact. Pasteur-type scientists
(Stokes 1997), who combine basic research with an ori-
entation toward practical usefulness, may benefit more
strongly from the exploratory effect of entrepreneurship.
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We create a categorial variable to capture the four dif-
ferent types of scientists according to Stokes (1997)
(Table S7a), and include the variable in our regres-
sions (Table S7b). Results are robust.

Fifth, individuals are nested into departments; hence
multilevel effects might be at play. We respecify stage 2
and stage 3 models using multilevel mixed-effects lo-
gistic and linear estimators, respectively, with robust
standard errors clustered on individuals. To fully exploit
the longitudinal structure of our data, we respecify
stage 2 and 3 models using panel estimators. These es-
timators support time-invariantweightsonly.Results are
robust and included in Table S8a and S8b.

Sixth, we operationalize the research impact variable
by calculating the number of an academic’s articles
weighted by journal impact factors. The absence of a
significant effect of this variable may be because
journal impact factors represent a rather coarse measure
of research impact, as highly impactful articles are not
always published in journals with the highest impact
factor. We also operationalize the research impact vari-
able by calculating the number of an academic’s ar-
ticles weighted by journal commercial impact factor,
as well as the number of citations of an academic’s
articles in patents. These measures are not significant.
These findings indicate that academics do not nec-
essarily bring their commercial work directly into
their scientific publications upon becoming entre-
preneurs; rather, they use their commercialization
experience to explore new avenues for scientific in-
quiry. There may be some tentative parallels between
this finding and the work by Bikard et al. (2019), who
found that academics collaborating with industry
produce more academic publications but also gen-
erate fewer patents. Our findings are different in that
they apply to academic entrepreneurs (not collabo-
rators), are confined to scientific publications only,
and are also less definitive, but we also find that
commercial engagement boosts research (in our case
scientific impact) without necessarily driving more
commercially relevant scientific outputs, such as ci-
tations in patents.

Seventh, throughout our empirical strategy, we
assume that the explanatory variable exploration is
exogenous. This assumption may not hold as re-
searchers’ decisions to explore may depend on future
expected (scientific) benefits from engaging in a local
or distant search (Thursby et al. 2007). To address this
source of bias, consistent with prior work (Azoulay
et al. 2009), we extend the IPTW approach to the
exploration equation (dependent variable = exploration).
In particular, we specify two logit models predicting
individuals’ exploration whereby we include, in
the former, time-varying confounders and exogenous
characteristics (denominator), and in the latter, time-
varying exogenous characteristics only (numerator).

Then, for any given scientist-year observation, we
compute a weight by dividing the numerator by the
denominator. Theweight for the exploration equation
(stage 2) is multiplied by the weight from the entre-
preneurial entry equation (in stage 1), resulting in a
weight used to recalibrate the research impact equation
(in stage 3). In Table S9, we then respecified the stage 3
models for research impact, using both pooled andpanel
estimators. Results remain robust.
Eighth, our main analysis excludes journals la-

belled as multidisciplinary or interdisciplinary in
the ISI categorization. In Tables S10a and b, we in-
clude them when calculating exploration. Results re-
main robust.
Ninth, identifying moderators for a relationship

between a main effect (i.e., in entrepreneurship) and
a mediator (exploration) suggests the existence of a
moderated-mediation path between the main pre-
dictor and the final outcome (i.e., research impact). We
test whether the indirect effect of entrepreneurship on
research impact is significant for high and low values
of the moderator (interdisciplinary organizational ties).
For low values of interdisciplinary organizational ties
(one standard deviation below the mean), exploration
mediates up to 9% of the effect of in entrepreneurship
on performance, whereas for high values (one stan-
dard deviation above the mean) the effect drops to
about 5%. In both cases, the effect is significant (Ta-
ble S11).
Tenth, to address sample bias concerns, we in-

cluded the 284 individuals that we had previously
removed from the sample (teaching staff and indi-
viduals who had founded a company before entering
the panel) in the analysis (Tables S12a and b). The
resulting expanded sample of entrepreneurs did not
qualitatively differ from our core sample (Table S12e
versus Table 1). We replicated the same analysis in-
cluding the individuals who had founded a company
before entering the panel only (Tables S12c and d).
Eleventh, in Table S13, we use an alternative measure

to operationalize our top papers variable (depicting
breakthroughs in stage 1 models), by considering
whether the individual published a top 5% article
rather than a top 1% article.
Twelfth, in Table S14,we operationalize the research

impact dependent variable differently, that is, by cu-
mulating the number of citations between years t + 2
and t + 6 to papers published in t + 1.
Thirteenth, in Table S15, we reestimate stage 3

models using a linear specification. For all these tests,
results remain robust.

Comparison with Previous Research
To increase confidence in the broader external validity
of our findings, we compared them with a selection
of prior work. Using our data, in Table S18a, b, and c,
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we first replicated the study by Azoulay et al. (2009)
on the impact of patenting on knowledge production.
As in their study, we also find a positive effect of
patenting on academics’ subsequent research pro-
ductivity. Then, in Table S19, we focused on firm
creation, replicating Toole and Czarnitzki (2010), on
the influence of entrepreneurship on research pro-
ductivity of academic scientists who then leave acade-
mia (Imperial, in our case). In line with their study, we
also find a negative effect. Finally, in Tables S20a and b,
we replicated Buenstorf (2009), testing the effect of
entrepreneurship on research productivity of aca-
demic scientists who stay in academia. We ran
Buenstorf’s specification on a subsample of our
population, that is, senior faculty only, because his
study includes senior Max Planck Institute directors
only. Differently to Buenstorf, who on somemeasures
establishes a negative effect of entrepreneurship on
research productivity, we find involvement with a
start-up to have a positive effect on research impact.
This may be because our sample of scientists and
Buenstorf’s sample of elite scientists, which contains
11 Nobel laureates, are qualitatively different. For
instance, founders at Max Planck publish a mean
number of almost nine papers a year, whereas the
corresponding figure at Imperial is six for senior
faculty and 2.2 in the whole sample. It may also be the
case that the incentive structure for senior academics
to publish their research after entrepreneurial entry
differs between the Max Planck Society and our set-
ting. Overall, our baseline findings chime with most
prior work, with the only exception being Buenstorf’s
study that uses a qualitatively different sample.

Discussion
In this paper, we have explored the effect of becoming
an entrepreneur on academics’ research. We hy-
pothesized that entrepreneurship shifts scientists’
attention toward finding solutions to commerciali-
zation problems and thereby prompts them to redi-
rect their search toward greater exploration involving a
reorientation toward other knowledge domains. In turn,
entrepreneurship-induced exploration will enhance the
impact of scientists’ research as they appropriate
models and concepts from other disciplines, bringing
novelty to their own discipline. In sum, we posit that
entrepreneurship increases an academic’s chances to
produce significant advances in fundamental scien-
tific understanding. Our findings from panel data on
the full population of academic scientists at a re-
search university support our hypotheses by showing
that: (a) being an academic entrepreneur has a posi-
tive effect on publishing in new subject areas (ex-
ploration); (b) publishing in new subject areas has a
positive effect on the citations of subsequent publi-
cations (research impact); and (c) exploration partially

mediates the effect of being an entrepreneur on re-
search impact.

Contributions
We contribute to several bodies of literature. First, we
advance understanding of the effect of entrepre-
neurship, andmore broadly commercial work, within
public research organizations. We single out reallo-
cation of attention as a keymechanism throughwhich
academic entrepreneurship may enable scientific dis-
coveries. This constitutes an advance over previous
work, which has proposed various other possible ex-
planations (see Table 5) but has not settled on and
empirically demonstrated a specific mechanism. Our
focus on attention differs from previously posited
learning effects by determining a commercially mo-
tivated shift toward exploring new subjects as being
responsible for research gains, rather than more ge-
neric learning effects that may, for instance, benefit a
scientist’s existing agenda. Our proposed mechanism
is also distinct from resource effects, such as grants,
contracts, or research assistance, that may benefit a
scientist’s research as a result of running a venture.
Finally, by establishing a positive effect of entrepre-
neurship on generating advances in scientific un-
derstanding, our study does not suggest that venture
involvement competes with doing science, certainly
as long as a scientist remains in academic employ-
ment. As Toole andCzarnitzki (2010) show, this result
is of course less likely to hold when scientists tran-
sition to being full-time entrepreneurs.
More broadly, our effort adds new insights to work

on entrepreneurship in research and development
(R&D) organizations that has proposed desocializa-
tion as a mechanism that shifts an R&D worker’s
invention trajectory towardfurtherexploration.According
to Cirillo et al. (2014), this happens because an en-
trepreneurial event socially distances R&D workers
from their work context and resocializes them into a
new organization—the spinout company—with dif-
ferent priorities and routines.
Our work is placed in a different context—public

science—and considers effects on scholars’ research
trajectory rather than invention trajectory. We pro-
pose that in this context, the shift of attention will be
spurred by a combination of desocialization and
network effects. Involvement in a venture embeds
scientists in a new social context and exposes them to
new networks, prompting a shift of attention toward
new topics, guiding their search away from the tra-
ditional topics of their discipline. Importantly, in our
context, desocialization occurs relative to an aca-
demic discipline as a focal social unit that defines
the norms of what should be done. This contrasts
with R&Dworkers in a commercial context for whom
their original company represents the focal unit for
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socialization before they join a start-up (Cirillo et al.
2014). Yet, the effect will be similar in both contexts,
with the social context of a venture prompting an in-
ventor or academic scientist to search in new domains
for their inventive or research work, respectively.

We further add to the literature by simultaneously
considering the impact of entrepreneurial entry on
scientists’ research direction and the impact of re-
search output.Whereas Cirillo et al. (2014) considered
the inventive direction and Buenstorf (2009) analyzed
the research output, our study establishes how these
two possible consequences of entrepreneurship are
related by posing a mediation effect. We bring to-
gether theoretical arguments from the attention view
of the firm, search, and the recombination view of
innovation, to propose a framework that explains
both paths of mediation, that is, the effect of entre-
preneurship on exploration, and the effect of explo-
ration on research impact. This constitutes a new
explanation of the consequences of entrepreneurial entry
for researchers, and by implication, their organizations.

Our findings also add to the broader literature on
university-industry relations and commercialization.
Previous work in this space has uncovered that in-
volvement in patenting and collaboration with industry
often results in positive effects on academics’ research
(Agrawal and Henderson 2002, Owen-Smith 2003,
Gulbrandsen and Smeby 2005, Breschi et al. 2007,
Stephan et al. 2007, Azoulay et al. 2009, Bikard et al.
2019, Sohn 2020, Perkmann et al. 2021). Founding a
company is different from these forms of industrial

engagement, but there are parallels. Like engaging in
patenting and working with industry, academic en-
trepreneurship likely prompts academics to engage
in technical problem solving oriented toward prac-
tical applications. This kind of activity can involve a
significant task-related complementarity with aca-
demic research. However, academic entrepreneur-
ship also differs from patenting and industry col-
laboration in that it encompasses a range of additional
duties, from market-side engagement to staffing to
investor attraction, where complementarity with re-
search may be less present. The insight that our study
adds here is that beneficial effects for research from
involvement with practical problem solving even
occur under the potentially challenging conditions of
starting an entrepreneurial venture.
Second, our study contributes towork on employee

entrepreneurship (Kacperczyk 2012, Agarwal and
Shah 2014, Gambardella et al. 2014). Recent efforts
have pointed to the common occurrence of hybrid
entrepreneurship, and have largely focused on the
antecedents of employees’ decisions to found a venture
while remaining employees (Folta et al. 2010, Raffiee
and Feng 2014). Though we acknowledge that aca-
demic entrepreneurship represents an idiosyncratic
form of employee entrepreneurship, we extend this
work by shedding light on the consequences of en-
trepreneurship by employees in public science, and
specifically, the effects on their performance in their
standard organizational roles. Extant work has found
that entrepreneurship by academic scientists is detrimental

Table 5. Explanations of the Effect of Academic Entrepreneurship on Research Output

Explanation Core argument
Effect on
research Main works

Related literature on the effect of
commercial work by scientists
(patenting, licensing, industry

collaboration)

Attention Founding a venture shifts an
academic’s research onto new
topics (exploration), creating
opportunities for novel
recombination and leading to
more impactful research

+ This article Patenting and licensing may lead to
new research ideas (Stephan et al.
2007, Azoulay et al. 2009)

Learning Founding a venture helps academics
improve their proficiency in their
line of research, furthering
research productivity and impact

+ Buenstorf (2009), Lowe and
Gonzalez-Brambila (2007)
(identified as possible
explanation)

Working with industry allows
scientists to specialize in
publishing (Bikard et al. 2019)

Resource
flows

Founding a venture generates
resources that benefit founders’
research projects, leading to
increased research productivity
and impact

+ Buenstorf (2009), Louis et al. (2001),
Lowe and Gonzalez-
Brambila (2007) (identified as
possible explanation)

Patenting facilitates research via a
resource effect (Breschi et al. 2007)

Competing
priorities

Founding a venture means
academics devotes less time and
energy to their research, reducing
their research productivity

− Toole and Czarnitzki (2010);
identified as possible explanation
by Buenstorf (2009)

Applied projects divert talent from
fundamental research Goldfarb
(2008)

Note. The “+” and “−” signs indicate that a given explanation poses a positive and negative effect of becoming an entrepreneur on a scientist’s
research, respectively (as measured by research productivity or impact).
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for their scientific production if they exit their em-
ployment to dedicate themselves fully to their venture
(Toole and Czarnitzki 2010). Our study suggests that
when remaining in employment, scientists’ scholarly
production benefits as they are drawn to new fields of
knowledge, which in turn makes their research more
impactful. Overall, our finding of positive comple-
mentarity between public science and commercializa-
tion is likely subject to the boundary condition of having
to occur within the confines of the university, given
evidence of tensions between public science and com-
mercialization in commercial contexts (Gittelman and
Kogut 2003, Toole and Czarnitzki 2010).

Moreover, extant work on hybrid entrepreneurship
emphasizes that remaining in employment while
founding a venture lowers the opportunity cost of
entrepreneurship, as the individual gains time to
learn more about the business opportunity (Raffiee
and Feng 2014). Our findings raise the intriguing
possibility that this effect may be mitigated—in the
context of public science—by the fact that entrepreneur-
ship enhances academics’ proficiency as researchers,
making themmore valuable to their employers, which in
turn may increase the opportunity cost of leaving
(Sørensen and Fassiotto 2011). In otherwords,whereas
on the demand side, the opportunity costs of entrepre-
neurshipmay reduce over time as the venture is derisked,
on the supply side, the opportunity costs may increase
as the researcher generates more valuable research.

Third, we contribute to understanding of the con-
sequences of exploration at the individual level (Lee
and Meyer-Doyle 2017). Exploration involves exper-
imenting with alternatives, often with more uncertain
and distant outcome prospects (March 1991) and re-
quiring investments in new bodies of expertise (Audia
and Goncalo 2007). Previous work has therefore found
evidence for negative performance effects of exploration
on individuals’ performance. For instance, Groysberg
and Lee (2009) find that Wall Street analysts who
move to cover new sectors experience a drop in their
performance as measured by a public ranking. Our
findings suggest the opposite: Scientists experience
positive performance effects from moving into new
areas of research. However, there are several provisos
to this result requires further research. Our setting is
specific to public science, which has features that do
not always generalize to other contexts. For instance,
public science is a highly collaborative field of ac-
tivity, and one may surmise that the extent and na-
ture of collaborations maintained by a scientist may
constitute an important boundary condition for the
performance outcomes of exploration (moving into
new fields of research). Collaborating with others
may reduce the unavoidable cost of learning how to
master a new field of expertise. Moreover, our study
uses distinctive measures for both exploration and

subsequent performance. For instance, our measure
for performance is strictly related to the artefact
(i.e., the research article) rather than the holistic
performance of an individual as it may be captured by
promotion outcomes or other organizational recog-
nition measures. Overall, the repercussions of ex-
ploration on individual performance outcomes are a
promising area for future inquiry.
Our results also have implications for managerial

practice. First, many public research organizations,
where individual performance is measured primarily
as contribution to scientific knowledge, simultaneously
provide incentives to staff to commercially exploit their
work.However, the twoactivitiesmaynot beperceivedas
compatible. Our framework provides an integrative view,
suggesting that, for researchers, the overall effect—subject
to the boundary conditions we identified—of entrepre-
neurially exploiting their research on their subse-
quent research impact is indeed positive. This has
implications for scientists facing pressure to achieve
research impact while deciding whether entrepreneurial
engagement will damage or further their careers. There
are also organization-level implications for designing
strategies to bridge the (seemingly) conflicting demands
of knowledge production and economic exploitation. In
this respect, our study suggests that entrepreneurship
may help overcome the myopia of path-dependent
learning inside scientific disciplines and propel more
innovative and impactful research (Conti et al. 2013,
Dahlander et al. 2016). This finding is relevant for
university leaders, policymakers, and indeed individual
scientists to overcome the path dependency and con-
servatism built into scientific disciplines.
This conclusion should of course be tempered by

the very likely possibility that entrepreneurship may
not be the only, and not the most effective, way of
facilitating scientific exploration. Therefore, the conclu-
sion from our study is not that all academics should
be pushed into becoming entrepreneurs. In this re-
spect, it is also important to consider that individuals
choose to become entrepreneurs on the basis of op-
portunities that they generate from their research at
certain times. Although our data do not capture the
quality of the opportunities that the entrepreneurs in
our sample decided to commercialize, we know that
entrepreneurs outperform their nonentrepreneurial
colleagues in a number of dimensions, such as pat-
enting. From this, one may infer that they act upon
valuable opportunities when becoming entrepreneurs.
Accordingly, onemay conclude that university leaders
should not indiscriminately encourage their faculty to
become entrepreneurs but rather confine such en-
couragement to those with potentially valuable op-
portunities on hand. Once this condition is fulfilled,
this may not only lead to promising ventures but also
result in valuable new research outputs.
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Limitations and Future Research
Our study has several limitations thatmay be addressed
by future research. Although we use rich longitudinal
archival data on academic entrepreneurs and their
counterparts, we cannot observe the degree of actual
involvement of academics in their company’s strategy
or management. Although we have a good indication
that our findings apply to academics closely involved
in entrepreneurial opportunity recognition and de-
velopment,we cannot rule out that some academics in
our population are only tangentially involved in their
start-up. In this case, ourfindingswould however still
apply to individuals complyingwith a broader notion
of entrepreneurially involved individuals. Future work
maydistinguish different types, anddifferent degrees, of
academics’ involvement in their start-ups, by cap-
turing their leadership and management roles, and
investigate the resulting impact on their research.

Moreover, our archival data allow us to observe the
influence of entrepreneurship on academics’ impact
outcomes, yet our theory assumes that individuals
care about this impact after they have become en-
trepreneurs. This assumption might not hold for all
individuals as some may simply bide their time until
they are confident about the future of their venture. In
any case, however, this means that our results are
conservative and that the effect of entrepreneurship
on research may become stronger once one controls
for the career intentions of employees.

Further, though we propose a shift toward explo-
ration as driving academic entrepreneurs’ ability to
generate scientific advances, we empirically only es-
tablish partial, rather than full, mediation. This means
that it is likely that the superior research performance by
academic entrepreneurs is codetermined by other fac-
tors, in addition to the mechanism we propose. How-
ever, it may also be the case that our measure of ex-
ploration is too coarse, and that a more fine-grained
measure may be more adept at picking up effects of
exploration on scientific output. Future research is re-
quired to explore the exploration effect that we propose
in this paper in two ways. On the one hand, researchers
could deploymeasures of exploration that aremorefine-
grained as well as sensitive to cognitive distance. This
would allow for a further validation of the external
validity of the framework we put forward in this paper.
On the other, it would be desirable for future research to
identify in a more granular way what exploration by
academic entrepreneurs means in concrete terms. For
instance, for academic entrepreneurs, opportunities for

explorative follow-on research may arise more directly
from the research requirements linked to the need to
improve a technology or product, or more tangentially
from unexpected results or anomalies encountered, or
the affordances provided by new tools and methods.
Finally, the IPTWapproach is unbiased only if there

are no unmeasured confounders. Despite extensive
archival information on scientists from one institu-
tion, we cannot entirely rule out the possibility of
unmeasured confounders. Overall, we cannot rely
on a truly exogenous variation of the costs and ben-
efits of becoming an entrepreneur to identify the effect
of it on research production. However, considering
our further analyses and checks, we believe that we
can establish the correct direction and approximate
magnitude of the proposed relationships.

Conclusion
We studied how an academic scientist’s research is
affected by founding a company while remaining
employed at a public research organization. By consid-
ering the effect of entrepreneurship on both the direction
and the impact of research production, our results show
that founding an academic spinout company likely
generates positive individual-level spillover effects for
subsequent research. Our work illustrates that under
certain conditions, the evolution of science benefits from
distractions that motivate researchers to pursue unusual
investigative pathways that diverge from disciplinary
agendas. Entrepreneurship, representing such as dis-
traction, may then have both a purpose in itself—
creating innovations—and a role in driving advance-
ment in science.
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Endnotes
1 See https://read.oecd-ilibrary.org/science-and-technology/higher
-education-researchers-in-full-time-equivalent_50101078-en#page1,
accessed September 11, 2019.
2 For instance, Audretsch and Stephan (1999) found 70% of academic
founders of biotechnology firms in their sample remained full-time at
their university. In the population we use for this article, 74% of
founders remain employed at the university for at least a year after
the founding event.
3One symptom of this difference is that scientists accept lower wages
in return for being able to freely pursue curiosity-driven research
(Stern 2004).
4 In line with March (1991), we use “exploration” in the sense of
distant search. In our context, this relates to scientists expanding their
search beyond their discipline. Other work has defined exploration
differently, for example, conducting science more generally (Rothaermel
and Deeds 2004). The opposite of exploration in our sense is exploitation,
understood as searching locally (e.g., within disciplines); the opposite of
exploration in the latter sense is exploitation, understood as commercial-
ization and product development.
5 See https://doi.org/10.5281/zenodo.3755799, accessed September
21, 2020.
6Pooled cross-sectional logit models allow for both time-variant and
time-invariant probability weights. In the estimations included in
robustness checks and further analysis sections, we employ panel and
multilevel estimators that allow for time-invariant probability weights
only (see Tables S8a and b). To ensure results are comparable across
different specifications, in the main analysis we use time-invariant
weights. Results are similar when time-variant weights are employed.
7We test the predictive power of stage 2 and 3 models using the
procedure suggested by Blattberg et al. (2008). We contrast the
predictive power of the fully specified models with the baseline
models. In both stage 2 and 3 equations, the predictive power reduces
when control variables are excluded from the models (see Figure S1
and Table S17 in the online supplement).
8The pseudo-R2 values for ourmodels suggest cautionwith respect to
explanatory power; however, we are reassured that the values
generally improve as we add our explanatory variables to our
models. Published work on similar empirical contexts deploying
IPTW models shows comparable R2 values (Breschi et al. 2007, Fini
et al. 2010, Colombo et al. 2013).
9We performed a Wald test to compare coefficients between models.
The effect of entrepreneurship is significantly different (χ2(1) = 11.2;
Prob > χ2 = .001) between Model 20 (the one including the key
variable only) and Model 22 (the fully specified one).
10 For both exploration and research impact models we use baseline
specifications with year and department fixed effects including in-
verse probability weights (Models 7 and 19).
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