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Entrepreneurial ventures rely not only on founders but also on “joiners”—start-up employees who are
attracted to entrepreneurship, but who do not want to be founders themselves. Drawing on both preference

and contextual theories of entrepreneurship, we examine how individuals’ interest in being a founder, a joiner,
or neither forms prior to the first career transition. We find that although individuals with founder and joiner
interests share similar preferences for entrepreneurial job attributes such as autonomy and risk, their preferences
for these attributes also differ in significantly meaningful ways. Contextual factors such as norms, role models,
and opportunities exhibit very different relationships with founder and joiner interests. Most interestingly, our
results suggest that preferences and context interrelate in unique ways to shape different entrepreneurial inter-
ests. In particular, an interest in being a founder is most strongly associated with individuals’ preferences for
entrepreneurial job attributes, whereas contextual factors do little to shape a founder interest in individuals who
lack these preferences. An interest in being a joiner, on the other hand, is associated with both preferences and
context, and this relationship is most pronounced for individuals with preferences that predispose them toward
entrepreneurship. This study highlights joiners as a distinct type of entrepreneurial actor and demonstrates the
importance of considering the interplay between preferences and context in the study of entrepreneurship.
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1. Introduction
Entrepreneurship is increasingly seen as an attrac-
tive employment option for highly skilled individ-
uals. This is evidenced in part by the increasing
rate of new venture formation by university gradu-
ates (Hsu et al. 2007), the large share of the science
and engineering workforce employed in small young
firms (National Science Board 2012), and the rising
demand for entrepreneurship educational programs
across university campuses. Although an expand-
ing body of research examines which individuals
become entrepreneurs and why (cf. Hamilton 2000,
Gompers et al. 2005, Lazear 2005, Stuart and Ding
2006, Sørensen 2007, Elfenbein et al. 2010), lost in the
shadows are individuals who join founders as entre-
preneurial employees but who have little interest in
becoming founders themselves.1 Like founders, join-

1 For a notable exception, Neff (2012) examines individuals’ motives
to work in Internet start-up companies during the dot.com era of
the late 1990s. In addition, a growing body of research on start-
up teams distinguishes between founders and nonfounders (Burton
and Beckman 2007, Beckman and Burton 2008, Burton et al. 2009,
Eesley et al. 2014).

ers may also be drawn toward participating in entre-
preneurship, and thus may be entrepreneurial in ways
that have long been assumed unique to founders. At
the same time, individuals who want to join a start-
up as an employee likely differ from those who want
to found one in ways that set them apart as a distinct
type of entrepreneurial actor. Understanding joiners
takes on even greater importance when one consid-
ers that attracting and retaining motivated and highly
skilled employees is a critical hurdle founders face in
their efforts to build successful ventures (Baron et al.
1996, 2001; Hsu 2008; Wasserman 2012).

In this study, we build on two fundamental expla-
nations of entrepreneurship to consider how inter-
ests to participate in entrepreneurship as either a
founder or a joiner form. One explanation, grounded
largely in economics, emphasizes that individuals
with preferences for work attributes associated with
the start-up environment, such as a desire for auton-
omy and a tolerance for risk, are more likely to
sort into entrepreneurship (Jovanovic 1979, Kihlstrom
and Laffont 1979, Hamilton 2000, Elfenbein et al.
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2010).2 Sociological explanations, on the other hand,
abstract away from preferences to focus on how
individuals’ social and environmental context influ-
ence their attitudes toward the legitimacy and fea-
sibility of engaging in entrepreneurship (Freeman
1986, Halaby 2003, Dobrev and Barnett 2005, Stu-
art and Ding 2006, Sørensen 2007). Although both
streams of research have made considerable contri-
butions to our understanding of which individuals’
transition to entrepreneurship, the prevailing focus on
founders has limited our understanding of whether
the factors widely believed unique to founders might
also extend—albeit in different ways—to other indi-
viduals who want to join start-ups as employees
rather than as founders. Moreover, although entrepre-
neurship research increasingly accounts for the pos-
sibility that individuals sort into entrepreneurial con-
texts based on their preferences (Dobrev and Barnett
2005, Sørensen 2007, Azoulay et al. 2014), little atten-
tion has been directed to the possibility that prefer-
ences and context might interrelate in distinct ways
to shape different entrepreneurial interests.

We contribute to the entrepreneurship literature by
integrating preference and context-based explanations
to investigate how interests in being a founder or a
joiner—or neither—form prior to the first career tran-
sition. Our basic premise is that individuals’ entrepre-
neurial interests arise to the extent that their prefer-
ences for entrepreneurial job attributes and/or their
exposure to contextual factors that encourage entre-
preneurship align with the distinct characteristics of
the founder or start-up employee role (Turner 1978,
Dobrev and Barnett 2005). There are a number of
reasons why we should care about ex ante entre-
preneurial interests. First, most economic models of
entrepreneurial choice are founded on assumptions
regarding preexisting preferences and career interests
that are largely unobserved in empirical research (cf.
Jovanovic 1979, Kihlstrom and Laffont 1979, Evans
and Leighton 1989, Lazear 2005).3 By investigating
how individuals’ entrepreneurial interests form prior
to the decision to enter entrepreneurship, we are
able to focus more sharply on the role of preferences
and context without confounding them with factors
that may facilitate or hinder actual transitions such

2 Studies in this line of research have also focused on other individ-
ual characteristics such as entrepreneurial ability (Elfenbein et al.
2010, Åstebro et al. 2011), overconfidence (Camerer and Lovallo
1999, Hayward et al. 2006, Lowe and Ziedonis 2006), and prior
entrepreneurial experience (Shane and Khurana 2003, Gompers
et al. 2005, Elfenbein et al. 2010).
3 For example, Lazear (2005) contends that individuals who want
to become an entrepreneur engage in a range of work activities to
develop the skill set necessary to become an entrepreneur. How-
ever, he does not observe such ex ante interests, and instead infers
them from the diversity of prior work activities.

as opportunity costs, personal wealth, and access to
financial and human capital. Second, studying ex ante
entrepreneurial interests provides a sharper distinc-
tion between the reasons why people are drawn
toward entrepreneurship on the one hand, and actual
labor market outcomes on the other.4 Indeed, as
we elaborate on in §2, the potential (mis)alignment
between individuals’ entrepreneurial interests and
their actual career role has important implications for
both workers and employers. Third, understanding
which individuals are drawn toward different entre-
preneurial roles provides insights into the potential
supply of entrepreneurial labor, with relevance for
both entrepreneurs looking to hire employees and
policy makers seeking to encourage entrepreneurial
activity.

Our empirical analysis draws on a novel survey
of 4,168 science and engineering Ph.D. candidates at
39 leading U.S. research universities prior to their
first professional career transition. We first observe
that more than half of academically trained science
and engineering Ph.D.’s view entrepreneurship as an
attractive career option, and nearly one-third report
entrepreneurship to be at least as attractive as more
traditional forms of employment in academia and
established firms. Moreover, individuals interested in
joining a start-up as an employee outnumber those
interested in founding a start-up by more than four
to one. These numbers illustrate a widespread inter-
est in entrepreneurship and underscore the need for
a deeper understanding of different entrepreneurial
interests. We next perform a series of regression
analyses to compare the profiles of individuals with
founder and joiner interests relative to individuals not
attracted to entrepreneurship with two key findings.
First, both groups share similar preferences for “entre-
preneurial” job attributes such as autonomy, risk, and
commercialization, but they differ significantly in the
configuration and strength of these preferences. At
the same time, contextual factors such as norms, role
models, and opportunities exhibit different relation-
ships with founder and joiner interests. Second, after
accounting for potential sorting into different entre-
preneurial contexts, we find evidence that individ-
uals’ preferences and context interrelate in distinct
ways to shape different entrepreneurial interests. For
example, our results suggest that founder interests
are associated primarily with preferences, whereas

4 Prior studies have found a significant relationship between ex ante
interests and behavioral outcomes. For example, Elfenbein et al.
(2010) illustrate with longitudinal data that approximately 80% of
entrepreneurs and 40% of small firm employees expressed an inter-
est in entrepreneurship several years prior to engaging in entrepre-
neurship, suggesting a strong link between ex ante interests and
future transitions to entrepreneurship.
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joiner interests are associated with both preferences
and context.

This study has implications for several streams of
entrepreneurship research. First, we draw attention
to the study of joiners, a distinct type of nonfound-
ing entrepreneurial actor who is attracted to the start-
up work setting but has little desire to be a founder
himself. Although many of the individual-level fac-
tors widely believed to characterize founders also
extend to those interested in joining a start-up as
an employee, they do so in meaningfully different
ways. Thus, although joiners have typically been over-
looked or confounded with founders in prior stud-
ies (cf. Sørensen 2007), we suggest that they deserve
greater attention in their own right. This may be
particularly relevant for the growing literature on
entrepreneurial human capital that considers how
individuals’ prior start-up experience and organiza-
tional role explain subsequent transitions to entre-
preneurship (Burton et al. 2002, Dobrev and Barnett
2005, Gompers et al. 2005, Elfenbein et al. 2010, Camp-
bell et al. 2012), as well as the formation of founding
teams (Beckman and Burton 2008), employee turnover
(Baron et al. 2001, Burton and Beckman 2007), and
start-up human resource practices (Baron et al. 1996).
Second, we provide novel empirical evidence that
preferences and context interrelate in unique ways to
shape different entrepreneurial interests. Thus, rather
than abstracting away from or controlling for one set
of factors to focus on the other, this study provides
a response to the growing chorus of scholars calling
for entrepreneurship research to explore the interplay
between micro and macro factors in explaining entre-
preneurial behavior (Audia and Rider 2006, Sørensen
2007). Third, by examining entrepreneurial interests
prior to and separate from realized entrepreneurial
transitions, this study provides novel insights into the
supply side of entrepreneurial labor and opens up
interesting avenues for future research on the reasons
that might prevent some from realizing their entrepre-
neurial ambitions or lead others to engage in entrepre-
neurial activity that was previously unintended.

2. Distinguishing Between Different
Entrepreneurial Interests

To consider different ex ante entrepreneurial interests,
we first develop a stylized characterization of the
founder and start-up employee roles within entrepre-
neurial firms that individuals may be attracted to.
Whereas founders are typically the creator, owner, and
top decision maker of the company, start-up employ-
ees include a wide range of nonfounding workers who
differ inherently from founders with respect to work
activities, ownership, and the risks and rewards asso-
ciated with entrepreneurship. Founders also occupy

a distinct position of status and authority within the
company that is likely viewed as a greater departure
from traditional employment roles than that of a start-
up employee (Dobrev and Barnett 2005, Ding and
Choi 2011). With these differences in mind, the basic
premise of this paper is that individuals will be inter-
ested in being a founder or a joiner—or neither—to
the extent that their preferences for entrepreneurial job
attributes and/or their exposure to contextual factors
encouraging entrepreneurship align with the charac-
teristics of either the founder or the start-up employee
role. Accordingly, we conceptualize joiners as being
distinct from founders, even though they may be
among the first employees who help founders in their
efforts to launch a new company. Joiners may also be
serial entrepreneurial employees, working in a num-
ber of start-ups over the course of their careers without
ever becoming founders themselves. Moreover, their
explicit attraction to working in an entrepreneurial set-
ting distinguishes joiners from other start-up employ-
ees who are attracted to nonentrepreneurial work set-
tings, such as in established firms.

Understanding how individuals’ interests in differ-
ent entrepreneurial roles form has important implica-
tions for the management of entrepreneurial human
capital and new venture performance. For example,
start-up employees with a strong interest in working
in an entrepreneurial setting may receive greater util-
ity from the nonpecuniary benefits inherent in their
career role (Akerlof and Kranton 2000), and thus are
likely to exert greater effort and be more committed to
their organization relative to other start-up employees
who do not share this interest. Moreover, individuals
with an interest in working in a start-up may be will-
ing to work for lower wages than they would earn
in other forms of employment (Stern 2004). This sug-
gests that start-ups may realize considerable benefits
from the positive alignment between joiners’ entre-
preneurial work interests and their actual employ-
ment role.

In contrast, when individuals’ interests and roles
are misaligned, they may behave in ways that are
costly to their employer (Turner 1978, Akerlof and
Kranton 2000). For example, some individuals may
have an interest in being a founder but occupy the
role of a start-up employee, perhaps in an attempt to
gain entrepreneurial skills and experience in order to
start their own company (Dobrev and Barnett 2005,
Gompers et al. 2005, Lazear 2005, Elfenbein et al.
2010). Although these individuals may seem like an
ideal start-up employee given their entrepreneurial
interest, they are also more likely to leave to start their
own company when the opportunity arises. Perhaps
more critically, these individuals may also recruit
away coworkers to join them in their own entrepre-
neurial efforts (Campbell et al. 2012) and even become
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a competitor (Moore 1994).5 Thus, hiring employees
attracted to the founder role over those attracted to
the start-up employee role may have unanticipated
negative consequences for start-up performance.

At the other extreme, start-up employees who lack
an interest in being either a founder or a start-up
employee may have a distaste for entrepreneurship,
and as a consequence may be less motivated and more
likely to leave to pursue employment in established
firms. Moreover, although many entrepreneurial firms
seek to hire the most talented individuals they can
find, if such employees have a distaste for entrepre-
neurship then they may require an additional wage
premium to work in an employment setting that does
not align with their career interests. Accordingly, hir-
ing primarily for talent without consideration for indi-
viduals’ ex ante career interests may increase the
cost of recruiting and retaining human capital. These
examples illustrate that distinguishing between and
understanding different entrepreneurial and nonentre-
preneurial interests may have important implications
for start-up hiring policies, employee productivity,
and new venture performance.

Although our general conceptual framework is
applicable to a range of entrepreneurial settings,
the specific roles played by founders and start-up
employees, as well as differences in the factors asso-
ciated with founder and joiner interests, may vary
depending on the particular setting. We situate our
discussion within the setting of academic entrepre-
neurship to examine the entrepreneurial interests of
science and engineering Ph.D.’s. Academic entrepre-
neurship is of special interest for a number of rea-
sons. First, technological discoveries emanating from
university research are an essential driver of inno-
vation and economic growth (Thursby et al. 2001,
Cohen et al. 2002). Academic entrepreneurship is
an important vehicle by which such outcomes can
be realized (Shane 2004), and academically trained
Ph.D.’s often play a critical role in this process as
both founders and employees (Roberts 1991, Shane
2004, Boh et al. 2012). Second, entrepreneurship
is increasingly seen as an attractive career option
for Ph.D.’s (Roach and Sauermann 2010), and thus
understanding founder and joiner interests is rele-
vant to the broader study of the scientific workforce
(Stephan 2012, Agarwal and Ohyama 2013). Finally,
graduate school is arguably the most formative period

5 Gordon Moore, in his personal account of the founding of
Fairchild Semiconductor Corporation, described the hiring of Ed
Baldwin as the company’s CEO (Moore 1994). Baldwin departed
shortly thereafter to start a competing semiconductor firm and took
many key Fairchild Semiconductor personnel with him. In Moore’s
own words, “[Baldwin] didn’t consider Fairchild Semiconductor his
company, and since he wanted his own company, he left us” (p. 25).

in the professional training of science and engineer-
ing Ph.D.’s (Stuart and Ding 2006). Observing Ph.D.’s
during this period provides a unique opportunity
to examine entrepreneurial interests at a point when
they are most likely to form and prior to the first
employment transition.

2.1. Preferences for Entrepreneurial Job Attributes
We first consider microlevel explanations of entrepre-
neurship, which are based in part on the premise that
individuals with preferences for specific job attributes,
such as autonomy and a tolerance of risk, will sort
into entrepreneurship based on their expectations that
an entrepreneurial work setting aligns best with their
preferences (Jovanovic 1979, Kihlstrom and Laffont
1979, Hamilton 2000, Halaby 2003, Elfenbein et al.
2010). Extending this preference sorting rationale to
consider different entrepreneurial interests, we sug-
gest that given their common entrepreneurial work
setting, founder and start-up employee roles share
similar job attributes, but they also differ in mean-
ingful ways. Accordingly, individuals will be inter-
ested in being a founder or a joiner to the extent that
their preferences align with the attributes of either the
founder or start-up employee role, respectively.

First, individuals may be attracted to entrepreneur-
ship as a founder or a start-up employee based on
their preferences for the specific job attributes pro-
vided by an entrepreneurial work setting. For ex-
ample, individuals with a preference for autonomy
may be drawn to entrepreneurial firms (McClelland
1961, Evans and Leighton 1989), which, given their
smaller size and flatter organizational hierarchy, tend
to be less bureaucratic than large established firms
(Freeman 1986, Sørensen 2007). Although start-ups
may provide both founders and employees with a
certain degree of autonomy, the founder role likely
entails greater control over one’s own work activ-
ities than the start-up employee role. Accordingly,
individuals with a stronger preference for auton-
omy are more likely to be attracted to the founder
role, whereas those with moderate preferences for
autonomy may believe that the founder role requires
greater self-direction and decision making than they
would like. Thus, they will be more attracted to the
start-up employee role, which still affords greater
discretion over work activities than employment in
established firms (Baron et al. 1996, Neff 2012).

Similarly, prior studies have emphasized that indi-
viduals with a tolerance for risk are more likely to par-
ticipate in entrepreneurship (Kihlstrom and Laffont
1979, Hall and Woodward 2010). Accordingly, individ-
uals with a strong tolerance for risk are more likely
to accept the considerable financial and career risks
associated with starting one’s own company, whereas
individuals with a moderate tolerance for risk may
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be inclined to accept the more limited risks of start-
up employment. In contrast, individuals with a low
tolerance for risk may find start-up employment too
risky relative to employment in an established firm,
and thus will not be attracted to entrepreneurship.

Although individuals with interests in being a
founder or a joiner may share similar preferences
for the entrepreneurial work setting, they may differ
more markedly with respect to their preferences for
the specific work activities that are unique to either
the founder or start-up employee role. For example,
individuals with a preference for management may
be attracted to the founder role since founders are
typically responsible for a range of managerial activ-
ities such as formulating firm strategies and hiring
key personnel (Lazear 2005, Elfenbein et al. 2010). On
the other hand, individuals with a preference for spe-
cific functional activities may be more attracted to the
start-up employee role, which tends to focus on work
activities such as research and development, business
development, or marketing (Elfenbein et al. 2010).

2.2. Contextual Factors Encouraging
Entrepreneurship

An alternative explanation for entrepreneurial activity
can be found in sociology, which proposes that fac-
tors associated with individuals’ social and environ-
mental context such as organizational characteristics
(Freeman 1986, Dobrev and Barnett 2005, Audia and
Rider 2006, Sørensen 2007), peers (Stuart and Ding
2006, Nanda and Sørensen 2010, Azoulay et al. 2014),
and opportunities (Bhide 2000, Shane 2001) influence
their attitudes toward the legitimacy and feasibility of
entrepreneurship. Drawing on the premise that career
interests are socially constructed (Merton 1968, Turner
1978), we contend that contextual factors encouraging
entrepreneurship also influence individuals’ interest
in joining a start-up as an employee, albeit in ways
different from interests in being a founder.

Returning to the notion that being a founder is
likely viewed as a greater departure from traditional
career roles than being a start-up employee (Dobrev
and Barnett 2005, Ding and Choi 2011), we suggest
that an interest in founding a start-up may require
stronger contextual factors to form relative to an inter-
est in joining one. In this study, we focus on social
norms, role models, and opportunities as three con-
textual factors that vary in the strength of their influ-
ence, with norms being the weakest and opportunities
being the strongest (cf. Stuart and Ding 2006).

Norms have long been considered an impor-
tant influence on individuals’ attitudes toward the
acceptability of certain professional activities (Merton
1968). Norms can encourage participation in entrepre-
neurship by conveying the legitimacy of working in a
start-up, as well as by transmitting information about

the characteristics of different entrepreneurial roles.
However, given their group-based nature, the influ-
ence of norms tends to be more diffuse and weaker
relative to other contextual factors (Stuart and Ding
2006). Thus, norms may be sufficient to shape an
interest in joining a start-up as an employee, but they
may not be strong enough to shape an interest in
starting a company as a founder. A stronger influence
may come from peers and mentors who have been
founders themselves. Such founders act as role mod-
els that both legitimize and demonstrate the feasibil-
ity of entrepreneurship (Stuart and Ding 2006, Nanda
and Sørensen 2010), thereby influencing the entre-
preneurial interests of others. However, since these
individuals model the role of a founder and not an
employee, founder role models may have a stronger
influence on interests in founding a company rather
than in joining one as an employee.

Unlike the social influence of norms and role mod-
els, the discovery of an entrepreneurial opportunity
may have a particularly strong influence on shap-
ing individuals’ interests in being a founder. This is
because such opportunities provide a concrete and
actionable basis for starting a company (Roberts 1991,
Bhide 2000, Eckhardt and Shane 2003). Although this
suggests that individuals with such an opportunity
may demonstrate particularly strong interests in being
a founder, it is unclear a priori why such an individ-
ual would be attracted to being a joiner. Thus, oppor-
tunities should have no influence in shaping joiner
interests.

2.3. The Interplay Between Preferences
and Context

As highlighted in the prior discussion, extant entrepre-
neurship research has largely examined preferences
and context in isolation or as alternative explanations
of entrepreneurial activity (Sørensen 2007, Elfenbein
et al. 2010, Azoulay et al. 2014). In doing so, each set
of theories has implicitly assumed that individual and
contextual factors have independent effects. In con-
trast, we suggest that both sets of factors may interre-
late in unique ways to shape distinct entrepreneurial
interests.6

First, recall our discussion regarding the role of
preferences in shaping founder and joiner interests
(§2.1). Implicit in this microperspective is the notion
that individuals with preferences for entrepreneurial
job attributes are intuitively aware of entrepre-
neurship as a possible career to satisfy their prefer-
ences. Although this may indeed be true for some

6 Whereas the entrepreneurship literature has treated preferences
and context as largely independent, research in social psychology
has examined the relationship between context and personality
(Mischel 2004), but not within the domain of entrepreneurship.
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individuals, others with such preferences may not
consider entrepreneurship as a possible career path
until exposed to entrepreneurial contextual factors.
For example, in our own interviews, many individu-
als stated that they had a long-standing preference for
jobs that enable them to “make my own decisions,”
“work on exciting, new technologies,” and “create
new technologies that can solve real problems.” And
yet few had previously considered entrepreneurship
as a possible career path. However, entrepreneurship
became more salient as they interacted with entre-
preneurs or discovered a commercial opportunity.7

Thus, preferences for entrepreneurial job attributes
may predispose certain individuals toward an interest
in entrepreneurship, but absent exposure to contex-
tual factors that raise the awareness of different entre-
preneurial roles, their interests may remain latent.

Sociological theories (§2.2), on the other hand,
implicitly assume that individuals exposed to the
same contextual factor will be influenced in a simi-
lar way (Freeman 1986, Audia and Rider 2006). How-
ever, individuals may respond differently to the same
contextual factor depending in part upon their pref-
erences. To illustrate, we interviewed two materi-
als science Ph.D. candidates who shared the same
Ph.D. advisor who is both a prominent scientist
and an entrepreneur. Contrary to the assumption
of equal treatment, one student showed little inter-
est in entrepreneurship and instead intended to pur-
sue a career in academia, and the other expressed a
desire to found a technology-based company in the
future, even though he currently did not have an
entrepreneurial opportunity of his own. Upon fur-
ther probing, the first student expressed a prefer-
ence for pursuing fundamental research, and stated
that although he was aware of his advisor’s entre-
preneurial activities, they had little influence on his
interest in entrepreneurship given his already strong
interest in academia. In contrast, the second student
stated that he had always been drawn toward com-
mercializing new technologies and that his advisor’s
entrepreneurial activities had influenced his interests
in becoming a founder. In a final example, a third
interviewee had made a major discovery as part of his
graduate research that became the basis for a start-up.
However, he chose to forego becoming a founder and
instead took a faculty position at another university.

7 For example, when asked about his career plans when he started
his Ph.D., one interview subject stated the following: “I had no idea
[what career I would pursue], I just knew that in the long run I
wanted to have a career where I can make my own decisions and
be my own boss, and I really like science and engineering, so a
Ph.D. would probably make sense for me.” Although he also stated
that he did not consider entrepreneurship at the time he started
his Ph.D., he went on to start a company based on the commercial
potential of his research.

When asked why he did not become a founder, he
stated that he wanted to pursue fundamental research
that could contribute to solving real-world problems,
but he did not want to participate in the commercial-
ization process himself. Thus, as these examples illus-
trate, individuals’ preferences for different kinds of
job attributes and work activities may condition their
susceptibility to the influence of contextual factors.

Figure 1 is a stylized representation of this potential
interplay. The x axis represents individuals’ prefer-
ences for entrepreneurial job attributes, reflecting key
factors considered in prior work on microlevel drivers
of entrepreneurship. The y axis reflects contextual
factors that encourage entrepreneurship, in line with
sociological theories. The shaded areas between the
two axes represent the conditions under which differ-
ent entrepreneurial interests are more likely to form.

Consider first individuals who have moderate pref-
erences for entrepreneurship (middle of the x axis).
Exposure to strong entrepreneurial contextual factors
will increase their awareness of entrepreneurship as
a possible career path. However, given that they do
not have strong preferences for entrepreneurial job
attributes, such individuals are more likely to be in
the joiner interest region rather than the founder inter-
est region. Individuals with very strong preferences
for entrepreneurial job attributes, on the other hand,
may form a founder interest even without exposure
to an entrepreneurial context. At the other extreme,
individuals without entrepreneurial preferences are
unlikely to become interested in entrepreneurship,
even when exposed to contextual factors that raise the
awareness or legitimacy of entrepreneurial careers.

Figure 1 Interplay Between Preferences and Context
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Although Figure 1 is meant to illustrate our concep-
tualization of the interplay between individual pref-
erences and contextual factors in shaping different
entrepreneurial interests, we have no priors regarding
specific parameters regarding the relevant “cutoffs”
on the two axes or the particular shape of the areas
between the axes. Indeed, although Figure 1 suggests
that the interplay between preferences and context
is symmetric, in reality there may be conditions in
which one dimension dominates over the other. Note
also that we do not assume that the two axes are inde-
pendent of each other: for example, individuals with
preferences for entrepreneurial job attributes may sort
into contexts that are more entrepreneurial (Sørensen
2007, Elfenbein et al. 2010).

In the following empirical analysis, we first con-
sider preferences and context separately as poten-
tial drivers of entrepreneurial interests. We then
examine their interplay while accounting for poten-
tial preference-based sorting into different entrepre-
neurial contexts.

3. Data, Variables, and Method
3.1. Data
The data for this study are drawn from a survey
of science and engineering Ph.D. students at 39 U.S.
research universities administered by the authors
in spring 2010. We first used the National Science
Foundation’s (2009) report on earned doctorates to
identify tier 1 U.S. research universities with large
doctoral programs in science and engineering. We
then selected a subset of institutions based primar-
ily on program size while ensuring variation with
respect to private/public status and geographic loca-
tion. We collected roughly 30,000 email addresses
from department websites and invited individuals to
participate in the online survey using a four-contact
strategy (one invitation, three reminders). For depart-
ments that did not list students’ email addresses, we
contacted department administrators to request that
they forward a survey link to their graduate students.
Overall, 88% of our responses were obtained directly
from respondents and 12% were obtained through
administrators. The initial contact for all respondents
occurred over a two-week period in February 2010
and all responses were collected within an eight-week
window.8 Adjusting for 6.3% undeliverable emails,
the direct survey approach achieved a response rate
of 30%.

In this study, we restrict our sample to Ph.D. can-
didates in the advanced stages of their respective
programs who have successfully completed their

8 To assess potential nonresponse bias, we compared responses of
early and late respondents and found no significant differences.

qualifying exams or equivalent milestones. This is
done to obtain a sample of individuals who are closer
to making their initial career decision and who have
been in their program long enough to be exposed
to contextual factors. In addition, we further restrict
the sample to individuals who have an interest in
research careers in either a start-up, an established
firm, or in academia.9 Given this, our sample is rel-
atively homogenous with respect to education, work
experience, and age, allowing for a sharper focus
on our featured variables. By using data from Ph.D.
candidates, we complement a nascent body of work
on academic entrepreneurship that looks beyond fac-
ulty founders to examine the activities of Ph.D.’s and
recent graduates (Hsu et al. 2007, Boh et al. 2012).
Moreover, although much of our current understand-
ing of academic entrepreneurship is based on data
collected nearly two decades ago (Etzkowitz 1998,
Owen-Smith and Powell 2001, Stuart and Ding 2006),
our data provide unique and recent insights into the
entrepreneurial interests of the current generation of
science and engineering Ph.D.’s. The sample used in
this study consists of 4,168 Ph.D. candidates across
the life sciences (49% of sample), physical sciences
(27%), and engineering and applied sciences (24%).
Table 1 presents the main variables, measures, and
summary statistics.

3.2. Dependent Variable
The objective of our empirical analysis is to compare
individuals who are interested in being a founder or
a joiner to those who are not interested in entrepre-
neurship. Accordingly, our primary dependent vari-
able measures entrepreneurial interests in an absolute
sense rather than relative to other career options. Our
approach is to first categorize individuals by whether
or not they are interested in entrepreneurship, and
then to distinguish between those who are by whether
they have an interest in being a founder or a joiner.
To achieve this, we utilize two survey questions that
were part of a general set of questions regarding
future employment after graduation. In the first ques-
tion, we asked respondents “Putting job availability
aside, how attractive do you personally find each of
the following careers?” The careers included work-
ing in a start-up, an established firm, and academia.
Respondents rated each career on a 5-point scale that
ranged from “extremely unattractive” to “extremely

9 More precisely, we include in our analysis only those individuals
who rated the attractiveness of at least one of the three focal careers
as a 4 (“attractive”) or 5 (“extremely attractive”). Thus, we exclude
from the sample 114 individuals (2.7% of the sample) who either
find an alternative career, such as in government or consulting,
more attractive, or who do not find any of our focal careers attrac-
tive (e.g., they rated the attractiveness of all careers as a “neither
attractive nor unattractive”).
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Table 1 Variable Description and Summary Statistics

Variable Survey question Type Mean S.D. Min Max

Dependent variable
Founder interest Likely to start own company (4 or 5 on 5-point scale) Binary 0011 n.a. n.a. n.a.
Joiner interest Attracted to working in start-up (4 or 5 on 5-point scale), but not

likely to start own company (1, 2, or 3 on 5-point scale)
Binary 0046 n.a. n.a. n.a.

Established firm interest Not attracted to working in start-up (1, 2, or 3 on 5-point scale), but
attracted to career in established firm (4 or 5 on 5-point scale)

Binary 0011 n.a. n.a. n.a.

Academia interest Not attracted to working in start-up (1, 2, or 3 on 5-point scale), but
attracted to career in academia (4 or 5 on 5-point scale)

Binary 0031 n.a. n.a. n.a.

Preference variables
Autonomy “When thinking about an ideal job, how important is it to you to be

able to choose research projects?”
5-pt scale 4000 0080 1 5

Income “When thinking about an ideal job, how important to you is financial
income (e.g., salary, bonuses, etc.)?”

5-pt scale 3096 0071 1 5

Risk tolerance “How much do you prefer winning $1,000 for sure to winning
$2,000 with a 50% chance?”

10-pt scale 2045 2050 0 10

Commercialization activities “When thinking about the future, how interesting would you find
work activities that commercialize research results into products
or services?”

5-pt scale 3035 1012 1 5

Managerial activities “When thinking about the future, how interesting would you find
managerial or administrative work activities?”

5-pt scale 2090 1016 1 5

Basic research activities “When thinking about the future, how interesting would you find
work activities in conducting research that contributes
fundamental insights or theories (basic research)?”

5-pt scale 4002 0092 1 5

Applied research activities “When thinking about the future, how interesting would you find
work activities in conducting research that creates knowledge to
solve practical problems (applied research)?”

5-pt scale 4036 0065 1 5

Context variables
Academic norms “In your lab/department, to what extent are Ph.D.’s encouraged or

discouraged to pursue a university faculty position with emphasis
on research or development?”

5-pt scale 4021 0075 1 5

Entrepreneurial norms “In your lab/department, to what extent are Ph.D.’s encouraged or
discouraged to pursue a job in a start-up firm with emphasis on
research or development?”

5-pt scale 3027 0072 1 5

Founder role model “To the best of your knowledge, has your advisor founded an
entrepreneurial venture?”

Binary 0011 0031 0 1

Entrepreneurial opportunity “How would you assess the potential commercial value of your
current research?”

5-pt scale 2048 1017 1 5

Key control variables
Ability Derived from survey questions of self-assessed ability, which

reflects both objective ability and overconfidence. Regressed
self-assessed ability onto objective measures correlated with
ability (e.g., publications, awards, department National Research
Council ranking, university, etc.) to predict ability (see §3.4).

Predicted value 6035 0071 309 905

Overconfidence Derived from survey questions of self-assessed ability, which
reflects both objective ability and overconfidence. Measure is the
difference between self-assessed ability and predicted ability
(see §3.4).

Residual value 0000 1049 8609 405

Persistence “To what extent does the following statement describe you?
‘When I fail in something, I am determined to continue trying
until I succeed.’ ”

5-pt scale 4001 0075 1 5

Parent self-employed “Which of the following best reflects your parents’ primary
occupation ( if retired, indicate former occupation)?” Coded
as 1 when either parent is self-employed.

Binary 0029 0045 0 1

attractive.” To distinguish between founder and joiner
interests, we utilize a second question that asked
respondents “How likely are you to start your own
company?” rated on a 5-point scale that ranged from
“definitely will not” to “definitely will.” Panels A
and B in Figure 2 report the distributions for both
survey questions, illustrating that a large share of
respondents find working in a start-up attractive, but
a relatively small share respondents expect that they
will start their own company. We code respondents
who indicated that they “likely will” or “definitely

will” start their own company (4 or 5 on the scale) as
expressing a Founder interest.10 We then code respon-
dents who reported that working in a start-up is

10 One possible limitation of our measure is that by asking respon-
dents about the likelihood of becoming a founder we may conflate
an interest in being a founder and the opportunity to do so. As
a consequence, some individuals who have an interest in being a
founder but currently lack an opportunity may report that it is less
likely that they will be a founder relative to those with an opportu-
nity, thereby understating founder interests. We explore this further
in our empirical analysis.

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

13
2.

23
6.

19
5.

5]
 o

n 
14

 S
ep

te
m

be
r 

20
15

, a
t 0

8:
32

 . 
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y,

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 



Roach and Sauermann: Founder or Joiner?
2168 Management Science 61(9), pp. 2160–2184, © 2015 INFORMS

Figure 2 Distribution of Measures of Careers in Entrepreneurship

Panel A: Attractiveness of working in a start-up Panel B: Likelihood of starting own company
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“attractive” or “extremely attractive” (4 or 5 on the
scale) but who think it is unlikely that they will start
their own company as expressing a Joiner interest.11

Using both survey items jointly to categorize
respondents according to their entrepreneurial inter-
ests, we observe that 11% have a founder interest
and 46% have a joiner interest, irrespective of their
interest in other careers. Individuals with founder
and joiner interests have similarly high and statis-
tically indistinguishable scores on the attractiveness
of a career in a start-up (4.24 and 4.19, respectively),
indicating that these two groups differ not in their
interest in “working in a start-up” per se, but rather
in their interest in being a founder or not.12 Given
that our study focuses on the entrepreneurial inter-
ests of science and engineering Ph.D.’s, we further
categorize the remaining respondents who are not
interested in entrepreneurship by whether they are
more interested in a career in Academia (31%) or in an
Established firm (11%).13 Note again that our featured
measure of entrepreneurial interests as defined in this
study does not indicate that respondents dislike other
career options, nor that entrepreneurship is their most
desired career. Instead, our featured measure reflects

11 We use 4 as our cutoff value because it reflects a substantively
meaningful threshold in individuals’ assessment of the attractive-
ness or unattractiveness of each career (1 and 2 are unattractive,
3 is indifferent, and 4 and 5 are attractive).
12 A small share of respondents with founder interests report that
working in a start-up is unattractive (1.5% of the sample). Although
we include these individuals in the reported analyses, robustness
tests that exclude these observations (available from the authors)
indicate that our results are not sensitive to their inclusion.
13 Individuals who were indifferent between academia and working
in an established firm (7%) are included in the established firm cat-
egory. Robustness checks show that reclassifying these individuals
in the academia category does not affect the results.

the attractiveness of a career in a start-up in an abso-
lute sense, consistent with our research question.

We complement our measure of entrepreneurial in-
terests with a relative measure that reflects the
strength of individuals’ interest in entrepreneurship
vis-à-vis their interest in other careers.14 To accomplish
this, we reclassify individuals who are attracted to en-
trepreneurship but report that working in academia
is more attractive as having a career interest in
academia.15 Likewise, we recode those who report
that working in an established firm is more attractive
than working in a start-up as having a career inter-
est in an established firm. Although by construction
this approach lowers the share of respondents catego-
rized as having an entrepreneurial interest, the shares
remain high: nearly 8% of respondents are most inter-
ested in being a founder and 29% are most interested
in being a joiner. Of the remaining individuals, 45% are
most interested in academia and 18% are most inter-
ested in an established firm.16

3.3. Independent Variables
Preferences. To examine the relationship between pref-
erences for entrepreneurial job attributes and entrepre-
neurial interests, we include a number of preferences

14 We thank an anonymous referee for suggesting this approach.
15 For example, a respondent who rates a career in academia as
“extremely attractive” and a career in a start-up as “attractive” is
coded as being more interested in academia. A respondent who
rates both a career in academia and in a start-up as being “attrac-
tive” would be classified as having an entrepreneurial interest.
16 By comparison, the National Science Foundation Science and
Engineering Indicators (2012) report that approximately 12% of sci-
ence and engineering Ph.D.’s are self-employed, 41% are employed
in academia (including postdoc and nontenure track appoint-
ments), and 35% are employed in the private sector (including
both start-ups and established firms).
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that have been featured prominently in prior stud-
ies as determinants of entrepreneurship. These include
preferences for autonomy (McClelland 1961, Evans
and Leighton 1989), income (Jovanovic 1979, Evans
and Leighton 1989), and risk (Kihlstrom and Laffont
1979, Hall and Woodward 2010), as well as prefer-
ences for different work activates (Lazear 2005). Build-
ing on the approach employed by the National Science
Foundation’s (2003) Survey of Doctorate Recipients,
we measure respondents’ preferences for Autonomy
and Income by asking them to rate the importance
of these job attributes on a 5-point scale from “not
at all important” to “extremely important.” To mea-
sure Risk tolerance, we employ a lottery-type question
by asking respondents “Imagine you have the choice
between winning $1,000 for sure or winning $2,000
with a 50% chance. Please indicate which option you
prefer.” Respondents were provided with a 10-point
scale that ranged from “strongly prefer a 100% chance
to win $1,000” to “strongly prefer a 50% chance to win
$2,000.” Higher values of this response scale reflect a
greater willingness to choose a riskier outcome with
a higher potential payoff, which we interpret as a
greater tolerance for risk. Next, we measure individ-
uals’ preferences for different work activities on a
5-point scale that ranged from “extremely uninter-
esting” to “extremely interesting.” The set of activi-
ties included “commercializing research results into
products and services” (Commercialization activities),
“management or administration” (Managerial activi-
ties), “research that contributes fundamental insights
or theories (basic research)” (Basic research activities),
and “research that creates knowledge to solve prac-
tical problems (applied research)” (Applied research
activities).

Context. To measure departmental Norms toward
different careers, we asked respondents to indicate
the degree to which Ph.D.’s in their research group
are encouraged or discouraged to pursue careers in
academia and in start-ups, respectively, on a 5-point
scale that ranged from “strongly discouraged” to
“strongly encouraged.” This measure reflects individ-
uals’ perceptions of norms, which we expect to more
accurately correspond to individual’s career interests
than consensus-based measures of norms. However, a
potential limitation of this measure is that individuals
with a stronger interest in entrepreneurship may per-
ceive norms as being more entrepreneurial, thereby
inflating the correlation between these two variables.
The preference measures included in the regressions
should account for some of this effect, and we fur-
ther address this concern in the empirical analysis. To
measure founder role models, we asked respondents
if, to the best of their knowledge, their faculty advi-
sor had founded a company in the past three years.
The response scale was “yes,” “no,” or “don’t know.”

We coded the variable Founder role model as 1 if a
respondent answered yes and 0 otherwise.17 Although
some respondents may report no or don’t know even
though their advisor has in fact been a founder, we
expect that observed advisor behaviors are a more
accurate measure of founder role models.

Regarding entrepreneurial opportunities, prior re-
search has shown that many entrepreneurs start com-
panies based on ideas closely related to their domain
of expertise (Roberts 1991, Elfenbein et al. 2010). In
addition, recent research demonstrates that inventors’
perceptions of the value of their inventions are a key
determinant of their decision to start a new venture
(Gambardella et al. 2015). Thus, we use Ph.D.’s assess-
ments of the commercial value of their own research
as a proxy for entrepreneurial opportunities, which is
measured on a 5-point scale ranging from “not valu-
able” to “extremely valuable.” Although this measure
is meant to reflect opportunities emanating from a
respondent’s own research, it does not capture other
sources of opportunities such as the research of others
or nonresearch ideas and thus may understate the role
of opportunities. In addition, an individual’s ability
to start a company may be limited if his research was
sponsored by a firm, which may have rights to any
resulting inventions. We control for this by includ-
ing a variable that indicates whether a respondent’s
research is industry funded.

Table 2 summarizes the independent and key con-
trol variables for each entrepreneurial interest. These
summary statistics allow for a simple comparison
of the profiles of individuals interested in being a
founder to those interested in joining a start-up as an
employee, as well as to those who are not interested
in entrepreneurship. To illustrate our basic premise
that individuals with founder or joiner interests have
similar, yet distinct entrepreneurial profiles, Figure 3
graphs the percentage difference from the overall
mean for the featured preference variables. These
graphs show that individuals with an interest in join-
ing a start-up share similar preferences as those inter-
ested in founding a start-up when compared to those
not interested in entrepreneurship, but they are also
substantively different. For example, individuals with
an above average tolerance for risk are attracted to
entrepreneurship in general, but those interested in
being a founder have a much higher tolerance for
risk than those interested in joining a start-up as an
employee. We explore these relationships systemati-
cally in the regression analyses that follow.

3.4. Control Variables
We include several variables to control for sources
of individual heterogeneity that might bias our

17 Respondents who did not have a Ph.D. advisor at the time of the
survey were coded as 0 (n= 14, or 0.33% of the sample).
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Table 2 Variable Means by Entrepreneurial Interest

(1) (2) (3) (4)
Variable Founder interest Joiner interest Established firm interest Academia interest

Career interest variables
Likelihood of starting own company (5-pt scale) 4013 2018 1074 1075
Job attractiveness—Start-up (5-pt scale) 4025 4019 2064 2038
Job attractiveness—Established firm (5-pt scale) 4005 4023 4030 2077
Job attractiveness—Academia (5-pt scale) 3067 3067 3012 4006

Preference variables
Autonomy (5-pt scale) 4011 3095 3066 4016
Income (5-pt scale) 4015 4007 4008 3069
Risk tolerance (10-pt scale) 3042 2061 2008 2000
Commercialization activities (5-pt scale) 4017 3064 3041 2061
Managerial activities (5-pt scale) 3048 3004 2094 2046
Basic research activities (5-pt scale) 3076 3097 3075 4028
Applied research activities (5-pt scale) 4047 4042 4042 4019

Context variables
Academic norms (5-pt scale) 4010 4014 4017 4036
Entrepreneurial norms (5-pt scale) 3035 3036 3019 3013
Founder role model (1 if yes) 0021 0011 0009 0007
Entrepreneurial opportunity (5-pt scale) 3004 2060 2041 2013

Control variables
Ability (10-pt scale) 6060 6037 6019 6030
Overconfidence 0021 0004 −0005 −0010
Persistence (5-pt scale) 4021 4001 3093 3098
Parent self-employed (binary) 0036 0028 0025 0029
Male (binary) 0079 0063 0044 0051
Age 27092 27071 27033 27073
Married (binary) 0047 0044 0042 0047
Children (1 if any children) 0010 0010 0008 0009

results. First, two individual traits frequently asso-
ciated with entrepreneurship are ability (Hamilton
2000, Elfenbein et al. 2010, Åstebro et al. 2011) and
overconfidence (Camerer and Lovallo 1999, Hayward
et al. 2006, Lowe and Ziedonis 2006). To proxy for
these variables, we begin with a question that asked
individuals “How would you rate your research abil-
ity relative to your peers in your specific field of
study?” using a scale that ranged from “least skilled”
(0) to “most skilled” (10).18 We contend that this mea-
sure reflects both respondents’ objective ability as well
as their overconfidence in their ability. To disentangle
these two components, we first regress self-assessed
ability onto correlates of objective (research) ability
reported in the survey, including the number of re-
search awards, the number of publications, Ph.D. ad-
visor’s ability, and National Research Council (2010)
department rankings. We then calculate the predicted
values from this regression, which correlate with the
objective component of self-assessed ability and serve
as our proxy for Ability. Next, we use the resid-
ual, which reflects the subjective component of self-
assessed ability, as our proxy for Overconfidence. We

18 This scale was presented to respondents as a slider that was
moved from left to right using a mouse. The slider recorded num-
bers to the 10th’s decimal place, in effect allowing the response
scale to cover 100 increments (from 0.0 to 10.0).

include both of these measures as controls in our
regression analyses. Another individual trait that has
been associated with entrepreneurship is Persistence
(Bird 1988), which we measure by asking respon-
dents how well the following statement describes
them: “When I fail in something, I am determined
to continue trying until I succeed.” Responses were
recorded on a 5-point scale ranging from “Not at all
like me” to “Just like me.”

Second, a potential econometric concern is that indi-
viduals with a long-standing interest in entrepre-
neurship may sort into departments that are more
entrepreneurial, match with advisors who have
founded a company, or choose research topics with
greater commercial value, thereby leading to poten-
tially biased estimates of the relationship between
contextual factors and entrepreneurial interests. To
partly address this concern, we include a number of
control variables that are likely related to individ-
uals’ preexisting interest in entrepreneurship. First,
parents’ self-employment has been shown to be a
strong predictor of entrepreneurial activity (Halaby
2003, Sørensen 2007). We include a binary variable that
equals 1 if at least one parent is self-employed (Parent
self-employed), as well as a second variable that equals 1
if at least one parent is working in academia (Parent
university employed). We also control for prior start-up
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Figure 3 Percentage Difference from Sample Mean by Entrepreneurial Interest
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work experience (Shane and Khurana 2003, Gompers
et al. 2005, Sørensen 2007, Elfenbein et al. 2010) using
a question that asked respondents whether they had
ever worked in a start-up (yes or no).

Finally, since career interests may be shaped by per-
ceived labor market conditions, we control for respon-
dents’ assessments of job availability in academia,
established firms, and start-ups, respectively, in their
particular field of study. In addition, consistent with
prior studies (Stuart and Ding 2006), we include the
number of patent applications as an alternative mea-
sure of opportunities. Lastly, we control for respon-
dent demographic characteristics including gender,
age, marital status, number of children, nationality,
and fixed effects for each individual’s university and
field of science or engineering.

3.5. The Use of Survey Data
There are a number of general concerns when using
survey data that we specifically addressed in the con-
struction of the questionnaire. First, when dependent
and independent variables are drawn from the same

source (i.e., a survey), correlations between variables
may be inflated because of common methods bias.
To reduce spurious correlations among variables, we
separated questions in the survey and used different
response scales where possible. In addition, the sur-
vey inquired about the general Ph.D. experience and a
range of career paths to ensure that respondents were
not primed to consider any one particular career path
(e.g., entrepreneurship). Our empirical analysis that
follows demonstrates that the featured independent
variables exhibit distinct relationships with different
career interests, indicating that the observed relation-
ships are not merely artifacts of a common survey
methodology. Moreover, a number of our control vari-
ables are measured using similar rating scales as our
featured variables, which should account for poten-
tial individual-specific bias in responding to common
measurement scales (i.e., an individual’s tendency to
report high or low ratings across questions).

Another concern with self-reported survey mea-
sures is that respondents may overstate preferences
that seem socially desirable or may interpret questions
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in different ways. Although these sources of measure-
ment error are of concern in descriptive analyses, they
affect regression analyses only to the extent that they
correspond to unobservable respondent characteris-
tics that are correlated with other featured variables.
In anticipation of these concerns, we conducted sur-
vey pretests by interviewing respondents and found
that they differed little in their interpretation of key
questions. More importantly, we suggest that our rich
set of control variables will account for much of
the individual heterogeneity that is typically unob-
served in prior studies, thereby controlling for poten-
tial sources of heterogeneity that might bias our esti-
mates. Thus, any remaining individual differences in
survey response behavior are likely noise and should
have little effect on our ability to detect systematic
relationships in a large sample of respondents.

Notwithstanding any remaining concerns regard-
ing the use of survey data, our data provide a num-
ber of advantages for the purposes of this study. In
particular, whereas many studies rely on secondary
data such as tax records, business plans, or patents
to identify entrepreneurs ex post, our data provide
more direct measures of ex ante entrepreneurial and
nonentrepreneurial interests for a large representative
sample. Moreover, the detailed individual-level mea-
sures provided by the survey allow us to include
variables that are typically measured using aggre-
gate proxies or inferred indirectly, such as individu-
als’ preferences for pecuniary and nonpecuniary job
attributes, social influences, or perceived opportuni-
ties. Accordingly, these data enable us to perform
a more nuanced analysis, while also allowing us
to consider both individual and contextual factors
simultaneously.

4. Analysis
We first examine how preferences and context relate
with founder and joiner interests independently. We
then examine the interplay between preferences and
context while accounting for potential preference-
based sorting into different entrepreneurial contexts.
We conclude with robustness tests and ancillary anal-
yses to explore the validity of our results and poten-
tial alternative explanations. For simplicity, through-
out all our analyses we assume that preferences
are relatively stable over time (Halaby 2003), and
thus do not change appreciably during graduate
training.19 Nevertheless, given limitations inherent in

19 Although we cannot rule out the possibility that preferences may
also be shaped by contextual factors during graduate training, we
compared mean responses for each preference variable across Ph.D.
cohorts in the broader sample (e.g., first-year Ph.D.’s to fifth-year
Ph.D.’s) and across different contextual condition. Descriptively,
preferences are quite stable over the course of the Ph.D. program
and there is no significant difference between those who were
exposed to entrepreneurial contexts and those who were not.

cross-sectional survey data, we interpret our results
as correlational rather than causal.

4.1. Comparing Individuals with Founder
and Joiner Interests

We first perform a series of multinomial logistic
regressions that contrast individuals with an interest
in being a founder, a joiner, or an academic, to the
reference group of those with an interest in work-
ing in established firms.20 We chose established firms
as the reference group to provide greater compara-
bility between our results and prior studies, which
often compare founders to individuals employed in
(typically) large established firms. Table 3 reports
the results for preferences and context variables sep-
arately in Models 1 and 2, and the full specifica-
tion in Model 3. Model 4 complements the featured
results by using an alternative dependent variable
that reflects entrepreneurial interests relative to other
career interests (see §3.2). Standard errors are clus-
tered on universities to account for potential correla-
tion across individuals due to their shared university
and geographic region.

Focusing on the full specification in Model 3 of
Table 3, we observe that individuals with stronger
preferences for autonomy and risk are more likely to
express an interest in being a founder (column 3a) or
a joiner (column 3b) relative to those with a nonentre-
preneurial interest in working in an established firm
(the reference category). At the same time, despite
these similarities the effect sizes for autonomy and
risk tolerance differ markedly between founder and
joiner interests. For example, a one standard devia-
tion increase in a preference for autonomy increases
the odds of expressing an interest in being a founder
by 69%, whereas the same change increases the odds
of expressing an interest in joining a start-up by 26%.
We tested these differences formally and find that
coefficient estimates for autonomy (�2 = 2001) and risk
tolerance (�2 = 800) are significantly different between
those with founder and joiner interests.21

In contrast to the widely held belief that money is
a strong motivating factor for entrepreneurship, we
find that preferences for income do not distinguish
individuals with a founder or a joiner interest from
those interested in working in an established firm,
although individuals interested in academia have a

20 Although we believe that respondents view each career as a dis-
tinct alternative, we also performed alternative-specific conditional
logistic regression that relaxes the assumption of the independence
of irrelevant alternatives with substantively identical results.
21 We further tested for significant differences between founder and
joiner interests using logistic regression that restricted the sample
to only those individuals with an entrepreneurial interest with the
same results.
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significantly lower preference for income (column 3c).
This result suggests that individuals with founder
or joiner interests may be drawn to start-ups not
by expectations of financial returns, but rather by
nonpecuniary job attributes offered by an entrepre-
neurial work setting (Hamilton 2000). Indeed, when
asked to estimate the average annual compensation—
including salary, bonuses, and stock options—for
employees in different types of firms, individuals
with a founder interest expect start-ups to pay 15%
less than established firms ($78,921 for start-ups com-
pared to $92,820 for established firms). Similarly, indi-
viduals with a joiner interest expect start-ups to pay
16% less than established firms ($73,782 compared to
$87,595). Thus, individuals seem to form an interest
in entrepreneurship despite their expectations that it
will pay less than employment in established firms.

With respect to work activities, we find that in-
dividuals with a preference for commercializing re-
search results are more likely to express an interest in
being founder or a joiner, but the difference between
the two is large: a one standard deviation change
increases the odds of expressing a founder interest
by 133% and the odds of expressing a joiner interest
by 32%. The difference between founder and joiner
interests is significant (�2 = 2603). Individuals with
a preference for managerial activities are also more
likely to express an interest in being a founder or
a joiner, although the difference is again large and
significant (�2 = 1702). We find quite different results
for individuals with a preference for conducting basic
research, who are more likely to express a joiner inter-
est but not a founder interest. These results illus-
trate that individuals’ entrepreneurial interests differ
markedly with respect to their preferences for work
activities, with those attracted toward being a founder
characterized by strong preferences for commercial-
ization and managerial activities and those interested
in being a joiner characterized by more moderate pref-
erences for commercialization and functional work
activities.

Turning our attention to contextual factors, we
observe that the relationships between different con-
texts and founder and joiner interests, respectively,
differ substantially. Although norms that encourage
entrepreneurship have no relationship with a founder
interest, they exhibit a significant positive associa-
tion with a joiner interest. Conversely, having a Ph.D.
advisor who has founded a company is significantly
associated with a founder interest but not with a
joiner interest. Although one might be concerned
that entrepreneurial department norms and entrepre-
neurial advisors go hand in hand, the correlation
between these two variables is small (0.11) and the
results are robust to entering each variable separately.

We also note that although norms encouraging careers
in academia are significantly associated with an inter-
est in academia (column 3c), they are not associ-
ated with either a founder or a joiner interest. Thus,
contrary to the popular notion that academia deters
entrepreneurship, we find no evidence that norms
encouraging careers in academia dampen the Ph.D.’s
interest in entrepreneurship.

Finally, individuals who perceive their research as
having greater commercial value are more likely to ex-
press an interest in being a founder, but not in being a
joiner. Despite our expectation that opportunities will
be a strong predictor of founder interests, the mag-
nitude is not large: a one standard deviation increase
in commercial value increases the odds of having a
founder interest by only 26%. Although it may seem
surprising that opportunities do not exhibit a stronger
relationship with founder interests, as we discuss in
§4.3, this may be due in part to the fact that a major-
ity of respondents who express a founder interest do
not believe that their current research has commer-
cial value.22

We complement our featured analysis by using
an alternative dependent variable that reflects indi-
viduals’ entrepreneurial interests relative to other
career interests, as reported in Model 4 of Table 3.
Recall from §3.2 that this dependent variable reclas-
sifies individuals into either the established firm or
academia category when these careers were rated as
more attractive than entrepreneurship. As such, this
approach concentrates those most interested in entre-
preneurship in the founder and joiner categories. At
the same time, by combining individuals with mod-
erate entrepreneurial interests with those who lack
entrepreneurial interests altogether into the academia
and established firm categories, this approach makes
the reference groups more entrepreneurial than in the
featured analyses above. Nevertheless, the results are
largely consistent with those in Model 3 of Table 3,
providing further evidence of the robustness of our
approach.

In summary, our results indicate that individu-
als with founder and joiner interests exhibit similar
profiles when compared to those not interested in

22 Results for certain control variables also warrant mention. First,
we note that (research) ability and overconfidence are not sig-
nificantly associated with either a founder or a joiner interest.
However, in ancillary analyses reported in §4.3 we find that over-
confidence is significantly associated with respondents’ perceptions
of the commercial value of their research, as well as the perceived
likelihood that they will start a company. Both persistence and hav-
ing a parent who is self-employed exhibit strong positive associ-
ations with a founder interest, but not a joiner interest. Although
not reported in Table 3, we also note that men are significantly
more likely than women to have an interest in being a joiner or a
founder. Marital status and number of children are not significantly
associated with either a founder or a joiner interest.
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Table 3 Baseline Analysis of Founder and Joiner Interests

Method: Multinomial logit

Description: Preferences Context Full specification Alternate dependent variable

Dependent variable: Founder Joiner Academia Founder Joiner Academia Founder Joiner Academia Founder Joiner Academia
interest interest interest interest interest interest interest interest interest interest interest interest

Model: (1a) (1b) (1c) (2a) (2b) (2c) (3a) (3b) (3c) (4a) (4b) (4c)

Autonomy 0068∗∗∗ 0031∗∗∗ 0050∗∗∗ 0066∗∗∗ 0029∗∗∗ 0050∗∗∗ 0056∗∗∗ 0017∗∗∗ 0064∗∗∗

400095 400065 400075 400095 400065 400075 400075 400065 400065
Income −0022 −0014 −0058∗∗∗ −0022 −0013 −0058∗∗∗ −0024 −0016∗∗ −0059∗∗∗

400125 400085 400095 400125 400085 400095 400135 400085 400085
Risk tolerance 0011∗∗∗ 0005∗∗ −0002 0011∗∗∗ 0005∗∗ −0003 0010∗∗∗ 0006∗∗∗ −0000

400035 400025 400035 400035 400025 400035 400035 400025 400025
Commercialization 0080∗∗∗ 0026∗∗∗ −0044∗∗∗ 0075∗∗∗ 0024∗∗∗ −0044∗∗∗ 0061∗∗∗ 0012∗∗ −0042∗∗∗

activities 400125 400075 400075 400125 400075 400075 400125 400065 400055
Managerial activities 0033∗∗∗ 0010∗∗ 0000 0034∗∗∗ 0010∗∗ −0000 0032∗∗∗ 0009∗∗ −0002

400065 400055 400065 400065 400055 400065 400065 400045 400055
Basic research 0010 0024∗∗∗ 0030∗∗∗ 0013 0024∗∗∗ 0030∗∗∗ −0009 0000 0035∗∗∗

activities 400085 400065 400085 400095 400065 400075 400065 400065 400065
Applied research −0033∗∗ −0014 −0045∗∗∗ −0038∗∗ −0015 −0048∗∗∗ −0040∗∗∗ −0028∗∗∗ −0058∗∗∗

activities 400165 400105 400095 400165 400115 400105 400135 400075 400085
Academic norms 0004 0002 0025∗∗∗ 0004 0003 0028∗∗∗ −0006 −0012 0028∗∗∗

400105 400095 400095 400115 400105 400105 400115 400085 400075
Entrepreneurial norms 0005 0030∗∗∗ 0006 0000 0024∗∗∗ −0004 −0005 0015∗∗ −0003

400095 400075 400075 400105 400075 400085 400105 400075 400085
Founder role model 0064∗∗∗ 0013 0004 0056∗∗∗ 0013 0015 0048∗∗∗ 0007 0002

400205 400155 400195 400195 400155 400205 400185 400145 400195
Entrepreneurial 0030∗∗∗ 0012∗∗ −0009 0023∗∗∗ 0010 0005 0017∗∗ 0003 0000

opportunity 400085 400065 400075 400095 400065 400075 400085 400045 400055
Ability 0003 −0012 0015 0003 −0008 0017 −0008 −0016 0010 −0011 −0018∗∗ 0022∗∗∗

400135 400105 400125 400135 400115 400125 400145 400115 400125 400135 400095 400095
Overconfidence 0001 −0001 −0003 0004 0002 −0003 0000 −0001 −0003 −0002 −0001 −0003

400055 400035 400045 400055 400045 400045 400055 400045 400045 400055 400045 400035
Persistence 0036∗∗∗ 0006 −0002 0048∗∗∗ 0013 0008 0034∗∗∗ 0005 −0003 0027∗∗ −0000 0003

400125 400085 400085 400125 400095 400085 400135 400095 400085 400135 400095 400085
Parent self-employed 0065∗∗∗ 0016 0023 0057∗∗∗ 0014 0023∗∗ 0064∗∗∗ 0016 0024 0050∗∗∗ −0001 0014

400195 400125 400125 400195 400115 400125 400195 400125 400125 400195 400125 400095

Other control variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.
Observations 4,168 4,168 4,168 4,168
Log-likelihood −4,051.64 −4,467.28 −4,016.03 −4,211.15

Notes. The dependent variable consists of four categories: Founder interest (likely to start own company), Joiner interest (attracted to start-up employment
but not likely to start own company), Academia interest (not attracted to entrepreneurship but attracted to academic employment), and the reference group
Established firm interest (not attracted to entrepreneurship but attracted to established firm employment). Model 4 uses an alternative measure of entrepre-
neurial interests that reclassifies individuals by their most attractive career. Control variables include gender, age, marital status, number of children, nationality,
expectations of job availability (in start-ups, established firms, and academia), field of science or engineering, and university. Robust standard errors clustered
on university reported in parentheses.

∗∗p < 0005; ∗∗∗p < 0001.

entrepreneurship. However, they also differ in sig-
nificant ways from one another with respect to both
preferences and contextual factors. Taken together,
these results suggest that individuals with founder
and joiner interests are both entrepreneurial in a
general sense, but they also highlight the need to
better understand the mechanisms that may shape
these different entrepreneurial interests. We now seek
to provide deeper insights into these mechanisms
by exploring the interplay between preferences and
context.

4.2. Examining the Interplay Between
Preferences and Context

To examine the potential interplay between prefer-
ences and context in shaping different entrepreneurial
interests, we employ a two-pronged approach by con-
structing intersection variables for each preference-
context condition, as well as employing a regression
technique to account for potential sorting into differ-
ent contexts. We first create three sets of categorical
variables that correspond to the intersection of indi-
viduals’ preferences for entrepreneurial job attributes
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on the one hand, and each of the three entrepre-
neurial contextual factors on the other. For exam-
ple, to examine the interplay between preferences
and norms we construct four binary variables that
reflect whether or not individuals have preferences
for entrepreneurial job attributes and whether or not
they are in a research group that encourages careers
in start-ups (i.e., the four categories are preferences-
norms; preferences-no norms; no preferences-norms; no
preferences-no norms). This coding scheme enables us
to more carefully examine each preference-context
condition, such as when norms are present and pref-
erences are absent, which is not possible when using
conventional interaction terms (Goodman 2002). In
addition, this approach allows for a more intuitive
interpretation of the resulting coefficient estimates
compared to the use of interaction terms in nonlinear
models (Ai and Norton 2003).

To obtain a measure of whether or not an individual
has preferences for entrepreneurial job attributes, we
summarize the set of preference measures using prin-
cipal components factor analysis to construct a one-
dimensional variable that serves as a proxy for the
strength of respondents’ preferences.23 This approach
is appropriate given our earlier findings that indi-
viduals with founder and joiner interests share simi-
lar preferences for entrepreneurial job attributes that
differ primarily in their strength. As expected, the
Preferences factor score is highly related with entre-
preneurial interests: individuals with a founder inter-
est exhibit the highest score (0.66), followed by those
with a joiner interest (0.23), and finally those dis-
interested in entrepreneurship but interested in an
established firm (0.13) or in academia (−0062). We
dichotomize the Preferences factor score such that pos-
itive values are coded as 1 (Preferences for entrepre-
neurial job attributes) and 0 for zero or negative values
(No preferences for entrepreneurial job attributes). Sim-
ilarly, we dichotomize the norms and opportunity
variables to reflect whether each encourages entrepre-
neurial behaviors or not.24 Using this approach, we
are able to create three sets of categorical variables

23 We conducted the principal components analysis using prefer-
ences for autonomy, income, risk, commercialization activities, and
managerial activities. Given that preferences for conducting basic
and applied research should not, in theory, be strongly associated
with entrepreneurship, we exclude them from the principal compo-
nents analysis but retain them in the regression analyses as control
variables. We used oblimin(0) oblique rotation to allow the factors
to have a nonzero correlation and then retained the first factor,
which had an eigenvalue of 2.075. The variables with the highest
factor loadings are preferences for commercialization (0.73), man-
agement (0.72), and income (0.70).
24 Norms are coded as 1 when research groups “encourage” or
“strongly encourage” careers in start-ups (4 or 5 on a 5-point
scale), and 0 when such careers are “strongly discouraged,” “dis-
couraged,” or “neither encouraged nor discouraged.” Similarly,

that reflect the intersection between preferences and
contextual factors for each individual.

In the second step, we recognize that individu-
als with entrepreneurial preferences may “sort” into
contexts that are more entrepreneurial. Although our
cross-sectional data do not allow us to precisely
identify sorting and treatment effects, we seek to
more clearly disentangle preferences and context by
adjusting for potential sorting. To do this, we employ
inverse probability of treatment weights (IPTW), an
econometric technique increasingly used to account
for treatment effects in nonrandom samples (Robins
et al. 2000, Hirano and Imbens 2002, Imbens 2004).
IPTW involves a two-step procedure whereby we
first estimate each respondent’s probability of being
in a given entrepreneurial context (i.e., a treatment
condition) based on observable characteristics. These
probabilities are then transformed into weights that
are used in a second-stage regression of entrepre-
neurial interests.25 To illustrate, consider Ph.D. candi-
dates whose advisors have founded a company. IPTW
gives less weight to those individuals who are more
likely to match with an entrepreneurial advisor based
on their observable characteristics, thereby adjusting
coefficient estimates for potential sorting.

IPTW is based on the assumption that the deter-
minants of sorting into a treatment condition are
observed in the data. Our rich survey data enable us to
include in the first-stage regressions a wide range of
variables that may drive sorting such as individual pre-
ferences, prior start-up work experience, parent self-
employment, gender, nationality, university, and field
of study. To gain further traction in our attempt to
account for potential sorting, we utilize a survey mea-
sure of respondents’ career interests prior to starting
their Ph.D. program. This question asked “Thinking
back to when you began your Ph.D. program in [year
of matriculation], how certain were you at that time
that you wanted to pursue a career in a [start-up,
established firm, or university, respectively] with an
emphasis on research or development?” Responses
were scored on a 5-point scale ranging from “Certain
not to pursue” to “Certain to pursue.” Approximately
35% of respondents in our sample report a pre-Ph.D.
interest in entrepreneurship (4 or 5 on the 5-point
scale), and of these the majority express an interest
in being a joiner (66%) rather than a founder (23%).
We also note that 73% of those expressing a founder

opportunities are coded as 1 when commercial value is “high” or
“extremely high” (4 or 5 on a 5-point scale). Having a Ph.D. advisor
who has founded a company is already binary.
25 The weight for the average treatment effect is constructed as
�̂4t1 x5 = 1/ê4x5+ 41 − t5/41 − ê4x55, where t is the treatment condi-
tion and ê4x5 is the predicted probability (Robins et al. 2000, Hirano
and Imbens 2002, Imbens 2004).
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interest and 50% of those expressing a joiner inter-
est report a pre-Ph.D. interest in entrepreneurship,
suggesting that for many, entrepreneurial interests
may form at earlier stages of life. At the same time,
roughly half (46%) of individuals who reported an
interest in entrepreneurship at the time of the survey
did not have one prior to starting their Ph.D., suggest-
ing that their entrepreneurial interests formed during
the Ph.D. program.26 Given that pre-Ph.D. interests
are measured contemporaneously with the founder
and joiner interest variables, we cannot rule out the
possibility that some respondents who became inter-
ested in entrepreneurship during the course of their
Ph.D. studies might overstate their pre-Ph.D. interest
in entrepreneurship.27 For these individuals, however,
the first-stage regressions will estimate a higher prob-
ability of sorting into a given entrepreneurial context,
resulting in lower weights in the second-stage equa-
tion and more conservative coefficient estimates.

The results of the IPTW multinomial logistic regres-
sions with preference-context intersection variables
and the full set of control variables are presented in
Table 4. (The appendix shows the results of the first-
stage sorting equations). We first examine the inter-
play between preferences and entrepreneurial norms
in Model 1. After adjusting for potential sorting based
on observable characteristics, we find that the likeli-
hood of expressing a founder interest is significantly
higher for individuals with entrepreneurial prefer-
ences irrespective of whether they are exposed to
norms that encourage careers in start-ups (Preferences
& Norms) or not (Preferences & No norms). The dif-
ference between these two conditions is insignifi-
cant (�2 = 0036). More interesting, however, is that
absent preferences for entrepreneurial job attributes,
exposure to entrepreneurial norms (No preferences &
Norms) is not significantly associated with an inter-
est in being a founder. Overall these results suggest
that norms themselves have little influence on shap-
ing a founder interest. The pattern for a joiner interest
is quite different (column 1b). We find that the like-
lihood of forming a joiner interest is greatest when
individuals both have entrepreneurial preferences and
are in a group that encourages careers in start-ups
(Preferences & Norms). Individuals with preferences
but not exposed to entrepreneurial norms (Preferences
& No norms) are still likely to have a joiner interest,

26 Approximately 12% of respondents reported a pre-Ph.D. inter-
est in entrepreneurship but not an interest in being a founder or
a joiner at the time of the survey, suggesting that their entrepre-
neurial interest declined during their Ph.D. studies.
27 Although retrospective questions are useful if other measures
are unavailable, respondents’ current views may bias retrospective
reports such that they are more similar to current behaviors and
interests than is warranted.

but the magnitude is significantly smaller. In partic-
ular, the odds of expressing a joiner interest is 98%
higher for those in the Preferences & Norms condi-
tion compared to 50% for those in the Preference &
No norms condition. We also find that individuals
who lack preferences but are exposed to norms that
encourage entrepreneurship (No preferences & Norms)
are more likely to have a joiner interest, suggesting
that norms may shape interests in joining a start-up
as an employee in individuals who lack preferences
for entrepreneurial job attributes.

Turning to the interplay between preferences and
founder role models in Model 2 of Table 4, we again
find that individuals with preferences for entrepre-
neurial job attributes are significantly more likely to
express a founder interest irrespective of whether they
have an advisor who has been a founder (Preferences
& Role model) or not (Preferences & No role model).
Nevertheless, having an entrepreneurial advisor does
increase the likelihood of forming a founder inter-
est: the odds of expressing a founder interest when
both preferences and an entrepreneurial advisor are
present is 293% greater compared to 113% when only
preferences are present. This difference is significant
(�2 = 2406). Perhaps most interesting, we find that
entrepreneurial advisors have no significant associa-
tion with a founder interest in individuals who do
not have preferences for entrepreneurial job attributes
(No preferences & Role model), possibly indicating that
individuals who lack such preferences are resilient
to the influence of founder role models. Indeed, the
vast majority of individuals with an advisor who has
started a company (78.2%) do not express a founder
interest, indicating that exposure to founder role mod-
els alone does not appear to be sufficient to shape
a founder interest. We find no significant interplay
between preferences and founder role models in shap-
ing a joiner interest. This suggests that entrepreneurial
advisors may act as a founder role model who rein-
forces individuals’ interest in being a founder, but
they have little influence on interests in joining a start-
up as an employee.

Finally, Model 3 of Table 4 explores the interplay
between preferences and entrepreneurial opportuni-
ties. Consistent with the above results for both norms
and role models, we find that individuals with entre-
preneurial preferences are more likely to express a
founder interest irrespective of whether they have an
opportunity (Preferences & Opportunity) or not (Prefer-
ences & No opportunity). This suggests that an opportu-
nity is not necessary for a founder interest to form. At
the same time, the odds of expressing a founder inter-
est is greater when individuals have both preferences
and an opportunity (369%) than when individuals
have preferences alone (212%). Interestingly, individ-
uals who do not have entrepreneurial preferences but
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Table 4 Interplay Between Preferences and Context

Method: Inverse probability of treatment weighted multinomial logit

Entrepreneurial preferences and Entrepreneurial preferences and Entrepreneurial preferences and
Description: entrepreneurial norms founder role model entrepreneurial opportunity

Dependent variable: Founder Joiner Academia Founder Joiner Academia Founder Joiner Academia
interest interest interest interest interest interest interest interest interest

Model: (1a) (1b) (1c) (2a) (2b) (2c) (3a) (3b) (3c)

Preferences & Norms 0055∗∗ 0068∗∗∗ −0090∗∗∗

400235 400195 400235
Preferences & No norms 0068∗∗∗ 0040∗∗∗ −0067∗∗∗

400215 400115 400135
No preferences & Norms −0025 0044∗∗ −0009

400325 400195 400195
No preferences & No norms — — —

(omitted category)
Preferences & Role model 1007∗∗∗ 0012 −0028

400385 400315 400445
Preferences & No role model 0063∗∗∗ 0009 −0097∗∗∗

400195 400135 400165
No preferences & Role model 0043 −0050 −0049

400455 400315 400315
No preferences & No role model — — —

(omitted category)
Preferences & Opportunity 1031∗∗∗ 0073∗∗∗ −0065∗∗

400285 400165 400315
Preferences & No opportunity 0075∗∗∗ 0039∗∗∗ −0066∗∗∗

400205 400145 400145
No preferences & Opportunity 0068∗∗ 0059∗∗ 0028

400345 400245 400365
No preferences & No opportunity — — —

(omitted category)
Work interest—Basic research 0004 0026∗∗∗ 0036∗∗∗ −0003 0008 0009 0011 0028∗∗∗ 0045∗∗∗

400095 400075 400105 400145 400125 400175 400115 400065 400105
Work interest—Applied research −0024 −0007 −0046∗∗∗ −0007 −0012 −0050∗∗∗ −0006 −0022 −0049∗∗∗

400155 400115 400095 400215 400175 400165 400165 400135 400135
Academic norms 0011 0007 0040∗∗∗ −0007 −0010 0021 0004 0006 0017

400115 400095 400115 400165 400145 400145 400125 400115 400125
Entrepreneurial norms 0007 0030∗∗∗ 0011 0018 0028∗∗∗ 0011

400155 400125 400115 400135 400105 400135
Advisor—Founder 0060∗∗∗ 0017 0010 0049∗∗ 0022 0034

400205 400165 400255 400225 400155 400245
Commercial opportunity 0033∗∗∗ 0012∗∗ 0008 0026∗∗ 0018 0014

400105 400065 400105 400125 400105 400105

Control variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.
Constant −5007∗∗∗ −1033 1020 −6004∗∗∗ 1039 4077∗∗∗ −4030∗∗∗ 0022 3096∗∗∗

410395 410095 410305 420375 410895 410745 410185 410045 410005
Observations 4,168 4,168 4,168
Log-likelihood −7,669.17 −7,622.12 −7,517.38

Notes. The dependent variable consists of four categories: Founder interest (likely to start own company), Joiner interest (attracted to start-ups but not likely
to start own company), Academia interest (not attracted to entrepreneurship but attracted to academia), and the reference group Established firm interest (not
attracted to entrepreneurship but attracted to established firms). Refer to the text for details on the construction of the preference-context intersection variables.
Control variables include ability, overconfidence, persistence, parents’ employment, gender, age, marital status, number of children, nationality, pre-Ph.D. career
interests (academia and established firm), expectations of job availability (in start-ups, established firms, and academia), field of science or engineering, and
university. Robust standard errors clustered on university reported in parentheses.

∗∗p < 0005; ∗∗∗p < 0001.

do believe that their research has commercial value
(No preferences & Opportunity) are also more likely to
express a founder interest, although the coefficient is
smaller. This result is in striking contrast to the pre-
vious results that norms and role models have little

association with founder interests among those who
lack entrepreneurial preferences, possibly suggesting
that the discovery of an opportunity has a stronger or
qualitatively different influence on founder interests
than do social factors. It is important to note that by
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virtue of being in the No preferences group, the discov-
ery of an opportunity did not appear to dramatically
increase these individuals’ preferences for entrepre-
neurial job attributes. Rather, it appears that perceived
opportunities may shape founder interests in individ-
uals whose preferences are not aligned with entre-
preneurship. We observe the same pattern for joiner
interests, although the magnitude is smaller.

To examine the role of opportunities more closely,
we descriptively analyzed the joint distributions of
career interests and the perceived commercial value
of respondents’ research. Focusing first on those who
believe that their research has commercial value, we
find that only 20% express an interest in being a
founder, whereas 51% express an interest in joining
a start-up as an employee. The remaining 29% are
not interested in entrepreneurship at all. These results
suggest that not everyone with a potential commercial
opportunity wants to be a founder, raising the inter-
esting question of whether and how opportunities are
commercialized, and by whom. Second, we find that
of those who express an interest in being a founder,
only 39% believe that their research has commercial
value. This suggests that the majority of Ph.D.’s with
a founder interest do not yet possess an opportu-
nity, or at least not one emanating from their own
research. This observation is consistent with prior
research on academic entrepreneurship. For example,
both Roberts (1991) and Shane (2004) found that many
technology entrepreneurs reported a long-standing
desire to be an entrepreneur even before they started
their company.28

4.3. Robustness Tests and Ancillary Analyses
Table 5 reports a series of robustness checks to
address potential concerns regarding the use of cross-
sectional survey data, as well as to explore alter-
native explanations. First, we focus on individuals
with the strongest and weakest interests in entrepre-
neurship by excluding from the sample respondents
who rated the attractiveness of working in a start-up
as 4 (attractive) or 3 (neither attractive nor unattrac-
tive). As seen in Model 1 the results are largely robust
to this exclusion. Second, we restrict the sample to

28 One may wonder why individuals with preexisting entrepre-
neurial interests enter a Ph.D. program in the first place. Our inter-
views suggest that the preponderance of students chose to do a
Ph.D. out of an “interest in doing research” and a belief that earning
a Ph.D. will provide better job opportunities in the future. More-
over, a number of our interviewees with strong founder interests
stated that they were pursuing a Ph.D. because they believed it
would provide them with training and credentials necessary to suc-
ceed in starting a company based on scientific research. Some also
believed that their Ph.D. research might provide a discovery that
would be the basis for a start-up, although they also acknowledged
the uncertainty of such an outcome.

Ph.D. candidates who will graduate within the com-
ing year under the assumption that they are closest
to making a career choice, and as such their career
interests should be particularly salient and defined.
The results in Model 2 are largely consistent with
those in Table 3. Third, Model 3 includes as a con-
trol variable individuals’ pre-Ph.D. interest in entre-
preneurship to account for potential sorting at the
time of entering the Ph.D. Even though this retro-
spective measure may overstate preexisting interests
in entrepreneurship, the results are very similar to
our featured results in Table 3. Finally, it is conceiv-
able that upon discovering an entrepreneurial oppor-
tunity, individuals may develop a stronger interest in
commercialization or may increase their preferences
for entrepreneurial job attributes. To account for this,
Model 4 excludes individuals who report that their
research has commercial value and we find that the
estimates for the preference variables remain largely
unchanged.

We further complement our featured analysis by
examining the two separate survey questions used to
construct the measure of entrepreneurial interests (i.e.,
the expected likelihood of starting one’s own com-
pany and the attractiveness of working in a start-up),
as well as the attractiveness of careers in established
firms and academia. Table 6 reports ordered logis-
tic regression results for each of these four variables
regressed onto the same set of preference, context,
and control variables as in the featured analyses. First,
Model 1 examines respondents’ expectations of the
likelihood that they will start their own company, and
the results are largely consistent with founder inter-
ests as reported in the featured results in Table 3. It is
interesting to note that whereas overconfidence was
not significant in the previous analysis, we now find
that it is significantly associated with expectations
of starting a company, which is consistent with con-
ventional portrayals of founders as being overconfi-
dent (Camerer and Lovallo 1999, Hayward et al. 2006,
Lowe and Ziedonis 2006). Model 2 reports results
when the dependent variable is the attractiveness of
a career in a start-up, and Models 3 and 4 do the
same for the attractiveness of established firms and
academia, respectively. The results are largely in line
with those in the featured analysis. More importantly,
these results show that preferences and contextual
factors have different relationships with the attractive-
ness of different career paths. This is notable for two
reasons. First, the observed differences in coefficients
for the attractiveness of start-ups and established
firms suggest that respondents view entrepreneurship
as a distinct career path and not simply a form of
“industry” employment. Second, these results demon-
strate that the same independent variables relate in
meaningfully different ways with different dependent
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Table 5 Robustness Tests

Method: Multinomial logit

Restrict sample to high/low Restrict sample to respondents Control for pre-Ph.D. Exclude respondents with
Description: attractiveness of start-up career preparing to graduate entrepreneurial interest entrepreneurial opportunity

Dependent variable: Founder Joiner Academia Founder Joiner Academia Founder Joiner Academia Founder Joiner Academia
interest interest interest interest interest interest interest interest interest interest interest interest

Model: (1a) (1b) (1c) (2a) (2b) (2c) (3a) (3b) (3c) (4a) (4b) (4c)

Autonomy 0059∗∗∗ 0020∗∗ 0053∗∗∗ 0055∗∗∗ 0026∗∗∗ 0052∗∗∗ 0067∗∗∗ 0029∗∗∗ 0048∗∗∗ 0064∗∗∗ 0031∗∗∗ 0052∗∗∗

400135 400105 400075 400105 400095 400095 400095 400075 400075 400115 400075 400085
Income 0005 0005 −0058∗∗∗ −0024 −0015 −0064∗∗∗ −0033∗∗∗ −0020∗∗ −0054∗∗∗ −0032∗∗ −0015 −0062∗∗∗

400165 400115 400095 400155 400105 400135 400135 400095 400105 400135 400095 400105
Risk tolerance 0012∗∗∗ 0006∗∗ −0004 0015∗∗∗ 0006∗∗ −0000 0009∗∗∗ 0004∗∗ −0002 0011∗∗∗ 0004 −0004

400035 400035 400035 400035 400035 400045 400035 400025 400035 400035 400035 400035
Commercialization 1011∗∗∗ 0046∗∗∗ −0044∗∗∗ 0084∗∗∗ 0027∗∗∗ −0041∗∗∗ 0062∗∗∗ 0017∗∗ −0040∗∗∗ 0085∗∗∗ 0025∗∗∗ −0044∗∗∗

activities 400195 400115 400075 400165 400095 400105 400125 400075 400075 400135 400085 400075
Managerial 0038∗∗∗ 0019∗∗∗ −0000 0025∗∗∗ 0009 −0003 0030∗∗∗ 0007 0002 0032∗∗∗ 0007 0002

activities 400105 400085 400065 400085 400085 400095 400075 400055 400065 400065 400055 400065
Basic research 0027∗∗∗ 0016 0031∗∗∗ 0022∗∗ 0032∗∗∗ 0034∗∗∗ 0016∗∗ 0026∗∗∗ 0030∗∗∗ 0012 0018∗∗∗ 0023∗∗∗

activities 00115 00095 400085 400105 400085 400085 400085 400065 400085 400115 400075 400095
Applied research −0010∗∗ 0029 −0049∗∗∗ −0038 −0015 −0053∗∗∗ −0044∗∗∗ −0019 −0045∗∗∗ −0046∗∗∗ −0010 −0047∗∗∗

activities 400205 400155 400105 400205 400135 400105 400175 400115 400105 400185 400115 400105
Academic norms 0006 0010 0034∗∗∗ 0010 0013 0039∗∗∗ 0011 0009 0027∗∗∗ 0008 0004 0029∗∗∗

400185 400135 400105 400145 400125 400125 400125 400105 400105 400105 400105 400115
Entrepreneurial 0010 0025 −0004 0003 0033∗∗∗ 0006 −0010 0016∗∗ −0001 −0011 0030∗∗∗ −0002

norms 400155 400145 400085 400125 400105 400105 400105 400085 400085 400115 400095 400085
Founder role 0068∗∗ 0037∗∗ 0013 0045∗∗ 0014 0029 0056∗∗∗ 0016 0012 0080∗∗∗ 0018 0018

model 400285 400195 400235 400215 400215 400265 400205 400165 400205 400305 400175 400245
Entrepreneurial 0029∗∗ 0011 0007 0022∗∗ 0008 0000 0020∗∗ 0008 0007

opportunity 400145 400085 400075 400105 400075 400075 400085 400065 400075
Pre-Ph.D. start-up 1021∗∗∗ 0076∗∗∗ −0041∗∗∗

career interest 400135 400065 400075

Control variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.
Constant −15053∗∗∗ −7094∗∗∗ 0004 −7093∗∗∗ −3016∗∗∗ 0029 −12013∗∗∗ −4050∗∗∗ 1095 −9026∗∗∗ −3051∗∗∗ −0010

420035 410435 410125 410765 410195 410285 410375 400985 410065 410995 410305 410295
Observations 2,369 2,609 4,168 3,262
Log-likelihood −1,924.31 −2,459.18 −3,673.27 −3,075.22

Notes. Control variables include ability, overconfidence, persistence, parents’ self-employment or university employment, gender, age, martial status, children,
nationality, expectations of job availability (in start-ups, established firms, and academia), field of science or engineering, and university. Robust standard
errors clustered on university reported in parentheses.

∗∗p < 0005; ∗∗∗p < 0001.

variables, further mitigating concerns over common
methods bias (see §3.5).

5. Conclusion
In this study, we focused attention on different entre-
preneurial actors by investigating which individuals
aspire to participate in entrepreneurship as a founder
and which are drawn toward joining founders as
start-up employees. Using a broad and representa-
tive sample of 4,168 science and engineering Ph.D.’s
prior to their initial career transition, we first showed
that interests in joining entrepreneurial ventures as an
employee are much more pervasive than interests in
becoming a founder. We then performed a series of
regression analyses to compare individuals interested

in being a founder or a joiner to those not inter-
ested in entrepreneurship. Our results indicate that
individuals with a joiner interest share many similar-
ities with those interested in being a founder, sug-
gesting that joiners are entrepreneurial in ways previ-
ously not considered. At the same time, we also find
significant differences with respect to preferences for
entrepreneurial job attributes and contextual factors
that encourage entrepreneurial activity. Moreover, our
analyses suggest that individual preferences and con-
textual factors do not simply have independent rela-
tionships with entrepreneurial interests, but instead
they interrelate in systematic and meaningful ways to
shape different career interests.

Our results should be considered in light of some
important limitations. First, the cross-sectional survey
data limit our ability to identify underlying causal
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Table 6 Career Interest Measures

Method: Ordered logit

Dependent variable: Likely to start Attractiveness of Attractiveness of Attractiveness of
own company start-up established firm academia

Model: (1) (2) (3) (4)

Autonomy 0026∗∗∗ 0000 −0038∗∗∗ 0082∗∗∗

400045 400045 400045 400055
Income 0003 0031∗∗∗ 0055∗∗∗ −0019∗∗∗

400055 400045 400045 400055
Risk tolerance 0009∗∗∗ 0005∗∗∗ 0001 0003∗∗

400015 400015 400015 400025
Commercialization activities 0039∗∗∗ 0064∗∗∗ 0054∗∗∗ −0012∗∗∗

400045 400045 400045 400045
Managerial activities 0023∗∗∗ 0011∗∗∗ 0007∗∗ −0017∗∗∗

400025 400035 400035 400035
Basic research activities −0006 0003 0006 0092∗∗∗

400045 400045 400055 400045
Applied research activities 0010 0033∗∗∗ 0056∗∗∗ −0002

400065 400075 400065 400065
Academic norms −0010∗∗ −0012∗∗ −0001 0007

400055 400065 400045 400055
Entrepreneurial norms −0002 0025∗∗∗ 0007 0009∗∗

400045 400055 400055 400045
Founder role model 0025∗∗ 0005 −0011 0008

400115 400115 400125 400095
Entrepreneurial opportunity 0022∗∗∗ 0005 0008∗∗∗ 0007∗∗∗

400035 400035 400035 400025
Ability 0006 −0023∗∗∗ −0013∗∗ 0052∗∗∗

400065 400055 400055 400055
Overconfidence 0006∗∗∗ 0001 0003 0012∗∗∗

400025 400025 400025 400025
Persistence 0018∗∗∗ 0011∗∗ 0008 0006

400065 400055 400045 400045
Parent self-employed 0034∗∗∗ 0001 −0015∗∗∗ −0000

400075 400075 400065 400075
Male 0085∗∗∗ 0051∗∗∗ 0007 0048∗∗∗

400075 400065 400075 400085
Age −0000 −0000 −0000 0000

400015 400015 400015 400025

Other control variables Incl. Incl. Incl. Incl.
Observations 4,168 4,168 4,168 4,168
Log-likelihood −4,689.61 −5,103.25 −4,701.92 −4,720.92

Notes. The dependent variables are respondents’ reports of how likely they are to start their own company (Model 1)
and the attractiveness of careers in a start-up (Model 2), an established firm (Model 3), and in academia (Model 4),
respectively (all measured on a 5-point scale). Control variables include marital status, children, nationality, expec-
tations of job availability (in start-ups, established firms, and academia), field of science or engineering, and uni-
versity. Robust standard errors clustered on university reported in parentheses.

∗∗p < 0005; ∗∗∗p < 0001.

mechanisms. As discussed below, however, our in-
sights regarding differences and similarities between
founder and joiner interests have important implica-
tions even when interpreted as correlational in nature.
Relatedly, although our analysis employing inverse
probability of treatment weights provided only ten-
tative insights into potential sorting and treatment
effects, the results point toward particularly promis-
ing areas for future longitudinal studies seeking to
determine when and how sorting versus treatment

explain entrepreneurial behaviors. Disentangling sort-
ing and treatment effects is particularly important
from a policy perspective since each would suggest
unique mechanisms for stimulating different types
of entrepreneurial activity. Finally, our sample con-
sists of science and engineering Ph.D.’s, a small and
highly specialized segment of the knowledge work-
force who contribute disproportionally to innovation
and entrepreneurship. Although our general discus-
sion of founder and joiner interests is likely to apply
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to entrepreneurship more generally, the specific rela-
tionships between preferences, context, and entrepre-
neurial interests may be different in other settings.
However, given the increasing importance of aca-
demic entrepreneurship in creating economic growth,
as well as increasing interest in the science and engi-
neering workforce, we believe that our empirical set-
ting is highly relevant and provides important insights
to both scholars and policy makers alike.

These results have a number of implications for the
literature regarding entrepreneurial activity, founding
teams, and human capital. First, we provide evidence
that not all individuals interested in entrepreneurship
want to be founders, and those who want to join en-
trepreneurial ventures as employees exhibit unique
entrepreneurial profiles. Thus, rather than consid-
ering all early start-up members as entrepreneurs
(cf. Gompers et al. 2005, Sørensen 2007), scholars may
benefit from clearly distinguishing between different
entrepreneurial actors (cf. Dobrev and Barnett 2005,
Burton and Beckman 2007, Beckman and Burton 2008,
Eesley et al. 2014). Such a distinction should provide
a sharper lens for examining founder and employee
transitions to entrepreneurship, as well as investigat-
ing the specific contributions of joiners to new venture
performance.

Our discussion also suggest that career interests
may be an important factor to consider with respect
to recruiting and retaining talented entrepreneurial
human capital. In particular, a growing body of re-
search on entrepreneurial spawning from small firms
(Gompers et al. 2005, Sørensen 2007, Elfenbein et al.
2010) suggests that some individuals work in start-
ups to learn about becoming a founder. Although
such individuals may seem like ideal start-up employ-
ees given their interest in entrepreneurship, start-ups
may be better off hiring individuals interested in
the start-up employee role and who have little inter-
est in starting a company themselves. At the other
extreme, hiring primarily for talent without consid-
eration for individuals’ career interests may result in
higher wages and great turnover for employees with
a distaste for entrepreneurship.

Our results provide evidence that both individ-
ual preferences and contextual factors relate signifi-
cantly with entrepreneurial interests, although these
relationships are more nuanced than portrayed in
prior work. In particular, whereas prior research has
largely focused on individual characteristics or con-
textual factors in isolation, our results suggest that
they may play different roles for different individu-
als and may even have important joint effects. As a
consequence, empirical studies focusing on one set of
factors while ignoring or simply controlling for the
other are likely to provide an incomplete picture. For
example, our results suggest that for many, a desire to

be a founder is based largely on (possibly innate) pref-
erences. For others, however, an interest in being a
founder seems to emerge after discovering an oppor-
tunity, even in the absence of preferences for entre-
preneurial job attributes. Even more importantly, our
results suggest that preferences and context jointly
may be most conducive to the formation of an inter-
est in joining a start-up. To the extent that individu-
als have preferences for entrepreneurial job attributes
such as autonomy, risk, and commercialization, but
are not exposed to organizational or cultural influ-
ences that encourage entrepreneurial behaviors, the
supply of entrepreneurial human capital may be con-
strained. Conversely, the culture of entrepreneurial
regions such as Silicon Valley and Boston may high-
light start-ups as a viable work setting, thereby rais-
ing the salience of latent joiner interests in individuals
whose preferences for job attributes and work activi-
ties align with entrepreneurship.

Our results may also inform efforts by educators
and policy makers to increase the supply of entre-
preneurial human capital or to stimulate academic
entrepreneurship. In particular, the results suggest
that simply changing entrepreneurial norms, expos-
ing individuals to founder role models, or mandat-
ing entrepreneurship courses may not result in the
desired outcomes, especially if directed at individ-
uals who lack preferences for entrepreneurial job
attributes. Accordingly, efforts aimed at increasing
entrepreneurial activity may benefit from considering
which individuals might be most receptive to policy
interventions and what role they might play in entre-
preneurial firms.

Our findings also suggest several areas for future
research. First, longitudinal studies are needed to
examine how founder and joiner interests translate
into entrepreneurial activity. As alluded to earlier,
studying ex ante interests separately from realized
transitions allows for the consideration of not only the
match between interests and actual career outcomes
but also the potential mismatch. For example, it will
be interesting to examine which individuals with a
founder interest do not become a founder and why.
Insights into this question may provide information
on the obstacles that these individuals face in their
efforts to realize their entrepreneurial intentions. At
the same time, future research is needed to examine
whether and how individuals with a founder inter-
est but who lack immediate entrepreneurial opportu-
nities acquire the opportunities necessary to launch a
new venture. It is conceivable that these individuals
are willing to launch ventures even with low-quality
opportunities, which may have potentially detrimen-
tal effects on their entrepreneurial success. On the
other hand, some individuals may become entrepre-
neurs even though they have little genuine interest in
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entrepreneurship. This may be due in part to a lack
of career alternatives, or perhaps because they dis-
cover opportunities that are simply too good to pass
up. Whether a founder had a longstanding interest in
becoming an entrepreneur or responded to the unex-
pected discovery of an opportunity may have impor-
tant implications for the success of a new venture.

Most importantly, our findings highlight the need
to complement the pervasive focus in extant entre-
preneurship research on founders with research on
joiners, individuals drawn to entrepreneurship for
different reasons and who likely play distinct roles
in entrepreneurial ventures. How do founders iden-
tify others interested in joining their efforts? To what
extent do the similarities between founders and join-
ers facilitate the formation of more effective entre-
preneurial teams? Do the significant differences we
observed with respect to preferences and context cre-
ate tensions between founders and joiners, or do they
facilitate the division of labor among complementary

Appendix. First-Stage Logit Regressions for Inverse Probability of Treatment Weights

Method: Logit Logit Logit
Description: Entrepreneurial norms Founder role model Entrepreneurial opportunity

Model: (1) (2) (3) (4) (5) (6)

Autonomy 0006 0017∗∗ 0018∗∗

600047 600087 600077
Income −0003 0006 −0001

600057 600087 600077
Risk tolerance −0001 0002 0003

600027 600027 600027
Commercialization activities 0001 0020∗∗∗ 0029∗∗∗

600047 600067 600057
Managerial activities 0008∗∗ −0003 −0006

600047 600057 600047
Entrepreneurial preference (binary) 0001 0017 0024∗∗

600087 600127 600107
Basic research activities 0013∗∗∗ 0012∗∗∗ −0017∗∗ −0017∗∗ −0026∗∗∗ −0026∗∗∗

600037 600037 600087 600087 600047 600047
Applied research activities 0004 0005 0003 0012 0041∗∗∗ 0051∗∗∗

600057 600057 600117 600127 600087 600077
Pre-Ph.D. start-up career interest 0022∗∗∗ 0023∗∗∗ 0001 0005 0006 0011

600057 600057 600067 600067 600067 600067
Pre-Ph.D. faculty career interest 0001 0001 0001 0003 0005 0007

600047 600047 600057 600057 600067 600057
Pre-Ph.D. established firm career interest 0002 0001 0012∗ 0011∗ 0007 0006

600057 600047 600077 600077 600057 600047
Prior start-up work experience 0004 0004 0042∗∗∗ 0042∗∗∗ 0030∗∗∗ 0030∗∗∗

600117 600117 600157 600157 600117 600117
Male −0005 −0006 −0003 −0000 −0017∗∗ −0012

600087 600087 600127 600137 600077 600077
Age −0001 −0001 −0002 −0002 −0001 −0001

600017 600017 600027 600027 600027 600027
Ability 0019∗∗∗ 0021∗∗∗ 0033∗∗∗ 0034∗∗∗ 0049∗∗∗ 0049∗∗∗

600077 600077 600087 600087 600087 600087
Overconfidence −0001 −0001 −0001 0000 0011∗∗∗ 0011∗∗∗

600027 600027 600047 600047 600037 600037

entrepreneurial roles? We hope that our study stim-
ulates future research on these and other intriguing
questions.

Acknowledgments
The authors thank Rajshree Agarwal, Howard Aldrich,
Oliver Alexy, Pierre Azoulay, Sharon Belenzon, Michael
Bikard, Diane Burton, Seth Carnahan, Ronnie Chatterji, Jing
Chen, Wes Cohen, Waverly Ding, Stanislav Dobrev, Gary
Dushnitsky, Chuck Eesley, Maryann Feldman, April Franco,
Ben Hallen, David Hsu, David Kirsch, Shon Hiatt, Chris
Rider, and Peter Thompson for helpful comments; as well as
seminar participants at numerous university seminars and
research conferences. The authors also thank the depart-
mental editor, associate editor, and four anonymous ref-
erees for helpful and constructive comments. The authors
are grateful for support from the Ewing Marion Kauffman
Foundation Junior Faculty Fellowship, from the Georgia
Research Alliance, and from the National Science Founda-
tion [SMA 1262270]. All errors are those of the authors.

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

13
2.

23
6.

19
5.

5]
 o

n 
14

 S
ep

te
m

be
r 

20
15

, a
t 0

8:
32

 . 
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y,

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 



Roach and Sauermann: Founder or Joiner?
Management Science 61(9), pp. 2160–2184, © 2015 INFORMS 2183

(Continued)

Method: Logit Logit Logit
Description: Entrepreneurial norms Founder role model Entrepreneurial opportunity

Model: (1) (2) (3) (4) (5) (6)

Persistence 0011∗∗∗ 0012∗∗∗ −0002 0001 0026∗∗∗ 0030∗∗∗

600047 600047 600087 600087 600077 600077
Parent self-employed −0006 −0007 0008 0008 −0002 −0002

600077 600077 600137 600137 600107 600107
Parent university-employed −0001 −0001 0009 0008 −0001 −0002

600087 600087 600127 600127 600127 600127

Control variables Incl. Incl. Incl. Incl. Incl. Incl.
Constant −4032∗∗∗ −4010∗∗∗ −5089∗∗∗ −5010∗∗∗ −8080∗∗∗ −8010∗∗∗

600707 600647 600697 600577 600767 600717
Observations 4,168 4,168 4,168 4,168 4,168 4,168
Log-likelihood −2,382.83 −2,386.18 −1,267.74 −1,275.17 −1,833.32 −1,852.81

Notes. The dependent variable in Models 1 and 2 is whether a department encourages careers in a start-up (coded as 1 if 4 or 5 on the original 5-point scale);
the dependent variable in Models 3 and 4 is whether the Ph.D. advisor has been a founder (yes = 1); and the dependent variable in Models 5 and 6 is whether
the respondent’s research is commercially valuable (coded as 1 if 4 or 5 on a 5-point scale). Control variables include marital status, children, nationality,
expectations of job availability (in start-ups, established firms, and academia), field of science or engineering, and university. Robust standard errors clustered
on university reported in parentheses.

∗∗p < 0005; ∗∗∗p < 0001.
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