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1. Introduction

Where firms choose to locate is important since entrepreneurial activity and firm creation are
associated with regional economic development, increased employment and wealth (Autio and
Renko, 1998; Gordon and McCann, 2005). In recent years increased attention has been paid to
the location of high technology firms as technical innovation and clusters of innovative firms
have become engines of economic growth (Doeringer and Terkla, 1995; OECD, 2007). Because
many innovative firms have been spawned from research universities, the location of such firms
and the role of academic entrepreneurs that start them have also attracted some attention
(Audretsch et al., 2005; Markman et al., 2004; Powers and McDougall, 2005; Zucker et al.,
2002). Academic entrepreneurs are defined as university faculty that engage in entrepreneurial
activity in order to exploit knowledge that originates at the university and is sometimes formally
assigned to it through patents or other forms of intellectual property rights 1 (Di Gregorio and
Shane, 2003; Lockett et al., 2005; Louis et al., 1989; Stuart and Ding, 2006).
Some of the firms started by academic entrepreneurs locate close to their academic
institutions but many do not. The factors that drive this location choice, however, have been
previously examined by very few studies and even then mostly indirectly. Zucker et al. (1998)
observed that some US biotechnology firms had been started by academic scientists and
examined whether such observation could be generalized. While the authors did not specifically
identify the academic entrepreneurs or their firms in their analysis, they used aggregate data to
test whether the density of preeminent scientists in different US regions predicted a high density
of biotechnology startups. Their results, indeed, revealed a strong association between the

1

While academic spinoffs often originate from patented inventions they may also start on “a body of unpatented
expertise” (pp 2. Perkmann et al., 2012; Shane, 2004)).
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location of star scientists and the birth of nearby biotechnology firms. Audretsch and Stephan
(1996) examined the location choice of certain US biotechnology firms that were affiliated with
academic scientists. A few of the affiliated scientists were founders of the firms but most were
members of advisory boards and other consulting bodies. In this context, Audretsch and Stephan
(1996) analyzed the probability that the firms and their affiliated academic scientists were
located in proximity to one another. They found that the specific role of the scientist in the
affiliated firm and her personal characteristics were important determinants. Firms and affiliated
scientists were more likely to be located in proximity if the scientists were preeminent or they
were the firm founders rather than members of advisory and other boards. Audretsch and
Stephan also found that older academic scientists were more likely to have links with
biotechnology firms that were not geographically bound. Finally, Egeln et al. (2004) examined
how regional characteristics (e.g. urbanization and localization economies) as well as certain
firm attributes (e.g. size, industrial sector) prompted academic spinoffs in Germany to locate
close to or at a distance from their affiliated universities. They found that larger academic
spinoffs, especially in knowledge intensive industries, were more likely to locate farther away
while smaller spinoff firms using the university’s infrastructure tended to locate closer to the
parent institution. Spinoffs were also attracted to regions with strong urbanization economies but
localization economies did not influence their location choice. Egeln et al. (2004), did not
identify the academic entrepreneurs and did not examine their influence on the firm location
choice.
The location of high technology firms is a longstanding topic of interest in the literature.
Given that, the lack of attention to the location choice of academic entrepreneurial firms is
curious; academic spinoffs appear to be numerous and strong economic performers (Dahlstrand,
1997; Mustar, 1997; Shane, 2004). According to the annual surveys of the Association of
2

University Technology Managers (AUTM), in 2012 some 700 academic spinoffs were created in
the US alone and the number of such spinoffs has been growing steadily over time. Furthermore,
Audretch et al. (2013) found that almost 13 percent of the 9000 scientists that had received
grants from the US National Science Foundation from 2005 to 2012 had started a new firm and
concluded “…that university scientist entrepreneurship is considerably more prevalent than
would be indicated by the data compiled by the AUTM”. There is also growing evidence that
academic spinoffs are durable (e.g. Wobbekind et al. (2012)) and their high survival rate
supports their strong development contribution in their local economies (e.g. O’Shea et al., 2008;
Vincett, 2010; Steffensen et al. 2000). 2
In this study we are interested in the factors that influence academic entrepreneurs’
choices regarding the location of the firms they found. Given the paucity of the existing
literature, we begin our inquiry by developing a theoretical model in order to guide our empirical
work and we examine the location choice of the academic entrepreneur within the standard
utility maximization theory. The academic entrepreneur is assumed to maximize her utility by
allocating her available time (effort) between her academic and entrepreneurial pursuits which,
in turn, determine her future streams of income and end period wealth. Alternative location
choices for the academic entrepreneurial firm yield different payoffs and can affect the
entrepreneur’s allocation of effort. As such, the choice of location is integral to the academic
entrepreneur’s decision process. The optimal location choice turns out to be a function of the
2

There is accumulating evidence that academic spinoffs are durable. Wobbekind et al. (2012), find that out of the
114 academic spinoffs they studied over an 18 year period, 91 were still in operation at the completion of the study
and only 23 had ceased operations. Out of the 91 surviving firms, 7 had gone public and 10 had been acquired by
other companies. We find similar durability among the firms we study here. As of the end of our analysis, almost all
of the firms in our dataset were in business for at least 7 years after their births and some were merged or acquired.
The high survival rate of academic spinoffs adds an important dimension to their development contribution to their
local economies. Such contributions have been highlighted in a number of studies (e.g. O’Shea et al., 2008; Vincett,
2010). Specific examples of the local economic gains from academic spinoffs in terms of wealth generation and
increased employment in Boston, MA and Albuquerque, NM from academic spinoffs of the Massachusetts Institute
of Technology and the University of New Mexico respectively are reported in BankBoston (1997) and Steffensen et
al. (2000).
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personal characteristics of the entrepreneur as well as characteristics of pertinent locations, many
of which can be empirically observed. Next, we specify a theoretically consistent empirical
model, showing that a discrete choice model can adequately represent the location choice of the
academic entrepreneur.
We implement our proposed approach by analyzing the location choice of 187
biopharmaceutical firms started by 275 US-based academic entrepreneurs between 1983 and
2008, all of which were backed by venture capital. 3 For our empirical analysis, we construct a
novel data set that includes information on certain personal characteristics of the academic
entrepreneurs and on factors that characterize the economic and institutional environment of the
locations where their firms were started.
Our study contributes to the literature in several ways. First, it deepens the academic
entrepreneurship literature which has evolved around three main lines of inquiry: What are the
characteristics of academics that become entrepreneurs? How do they balance their research and
business duties? And how is their academic performance influenced by their involvement in
entrepreneurial firms, if in any way? (Azoulay et al., 2009; Bercovitz and Feldman, 2008;
Czarnitzki and Toole, 2010; Jain et al., 2009; Krabel and Mueller, 2009; Lam, 2011; Landry et
al., 2006; Landry et al., 2010; Louis et al., 1989; Lowe and Gonzalez-Brambila, 2007; Stuart and
Ding, 2006; Zucker et al., 2002). The firm location choice of the academic entrepreneur has not
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Comprehensive data on the total number of academic spinoffs, the number of spinoffs that are focused on the
development of biotechnologies, and the number of biotech academic spinoffs that are funded by venture capital is
not available in the US or elsewhere. Some indirect indicators seem to suggest, however, that a large number of
academic spinoffs are biotechnology firms and that a large share of those is supported by venture capital. For
instance, while the annual AUTM surveys do not provide details about the industrial focus of academic spinoffs,
evidence from the few universities that do report such details as well as from occasional surveys suggests that
biotech firms constitute a large majority of academic spinoffs (Wobbekind et al., 2012; Zhang, 2009)). Similarly,
existing literature indicates that venture capitalists are more likely to invest in academic spinoffs as compared to
other types of firms (Munari and Toschi, 2011; Ortín-Ángel and Vendrell-Herrero, 2010) and this observation is
supported by datasets that report on biotech firms that have received venture capital in the US, like the SDC
Platinum. Leveraging the feature of SDC Platinum that lists firm founders, we estimate that approximately 30
percent of all biotech firms in the SDC dataset which have received venture capital over the years were academic
spinoffs.
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been examined in any significant depth and we inform the literature on the factors that can shape
such choice, both through our theoretical model and through our empirical results.
Second, our theoretical and empirical results clarify an issue that seems intuitive but has
attracted little attention in the literature of firm location choice. There is a long tradition for
studies that examine firm location choice by focusing either on the characteristics of the region
in which the firms locate or on the traits of the entrepreneurs. 4 A similar approach has been
followed by the few studies that have examined the location choice of academic entrepreneurial
firms, which were reviewed above. Yet, starting from the academic entrepreneur’s decision
process, in this study we show that economic theory predicts that the personal characteristics of
the entrepreneur as well as the economic and institutional environments of pertinent locations
can simultaneously influence her firm location choice. Our empirical results confirm that both
sets of factors may matter and that some may matter more than others. Specifically, we find that
proximity to knowledge assets, (e.g. a medical school), as well as access to capital markets (e.g.
through proximity to the funding venture capital firms), affect the firm location choice of
academic entrepreneurs. Nevertheless, we also find that the influence of entrepreneur-specific
characteristics, such as age, dominate the choice of firm location in our sample. Our empirical

4
Singular attention either on the characteristics of the region where firms are located or the characteristics of the
entrepreneur is common in the firm location choice literature (for notable exceptions see Green and McNaughton
(1995) and McNaughton and Green (2002)). Following the seminal contributions of Marshall (agglomeration
economies), Weber (transportation costs), Von Thünen (land use model), Cristaller (central place theory) and
Alonso (central business district), the stream of firm location studies has evolved around three main traditions: the
neoclassical, the institutional and the behavioral (Hayter, 1997). Studies following the neoclassical tradition stress
the importance of regional characteristics, such as agglomeration externalities and proximity to customers that
minimize transportation and other costs and advance the firm’s efficiency, often through knowledge spillovers
(Audretsch et al., 2005; Figueiredo et al., 2002; Guimaraes et al., 2000). Studies following the institutional tradition
also emphasize the importance of regional characteristics but mainly the ones that are shaped by local
institutions/governments and can be influenced by firms. Such characteristics may involve taxes, local wages or
other factors that form the regional economic environment and provide monetary gains that may assist the formation
of sustained supplier and client networks (Bartik, 1985; Carlton, 1983; Coughlin et al., 1991; Glaeser and Kerr,
2009). Studies following the behavioral tradition focus more on the characteristics of the entrepreneur who they
consider the main driver in the choice of firm location (Dahl and Sorenson, 2012; Wright et al., 2008).
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results, therefore, suggest that understanding the location of firms spawned by universities may
require increased attention to the characteristics and incentives of the academic entrepreneurs.
Despite its simplicity, this last result has important practical implications. Starting from
the premise that firm creation is a driver of local, regional, and national economic development,
various policies have been designed and implemented in order to create local environments
conducive to entrepreneurship (Hart, 2003; Wennekers and Thurik, 1999). Policies of this sort
include buildup of infrastructure, attraction or development of local labor and capital pools,
attraction of complementary industries and others (Audretsch and Beckmann, 2007; Minniti,
2008; Storey, 2003). While such investments may be important, our results suggest that the
personal characteristics of academic entrepreneurs as well as the various incentives and
disincentives they face may be equally important for the creation of local firms. Complementary
policies that align incentives and minimize disincentives inside and outside the university may
therefore have high payoffs.
We organize the rest of the paper as follows: In section 2 we develop a theoretical model
of the academic entrepreneur’s firm location decision process and we draw conclusions about the
factors that might shape such a decision. In sections 3 and 4 we present our empirical methods
and explain our data sources. In section 5 we present the empirical results of our study and we
summarize and conclude in section 6.

2. A Utility Approach to the Academic Entrepreneur’s Firm Location Choice

We begin the development of our theoretical model by placing it in the context of the broader
theoretical literature of entrepreneurship and the location choice of the entrepreneurial firm.
Whether to become an entrepreneur and where to locate a firm are important decisions and there
6

are several studies that have developed the theoretical underpinnings of such decisions. Douglas
and Shepherd (2000), Levesque et al. (2002), and Levesque and Minniti (2006) developed
economic models of the binary choice to become an entrepreneur or seek employment within the
standard utility theory. Individuals are assumed to maximize their utility which is a function of
leisure, income, wealth and other personal factors. Levesque and Minniti (2006) also clarified the
importance of lifecycle considerations in the individual decision to become an entrepreneur and
described a threshold age beyond which interest in entrepreneurship wanes.
There are also several studies that have developed economic models of the location
choice for the entrepreneurial firm (Chung and Alcácer, 2002; Figueiredo et al., 2002). In these
studies, entrepreneurs/firms are assumed to maximize their utility/profit by choosing the location
with the most desirable characteristics such as agglomeration economies and market demand.
These studies clarify that different locations influence the success of firms and yield different
payoffs to entrepreneurship. This holds in large part because certain locations offer advantages,
such as access to technical knowledge and reduced search costs. The direct implication from
these findings then is that the decision of whether to become an entrepreneur and where to locate
may not be independent. That is, insofar as location characteristics influence the expected payoff
from entrepreneurship, the location of the newly founded firm and the decision to enter
entrepreneurship are intertwined. Nevertheless, these two decisions have been treated, in large
part, separately in both the theoretical and empirical literature and hence the implicit assumption
is that they are separable.
In this study we are interested in the location choice of the firm established by the
academic entrepreneur. We recognize that such a choice might be made jointly with the decision
whether to start a firm or not. To begin, we note that the academic entrepreneur’s decision to
start a firm is not a binary choice of self-employment and that an academic’s decision to become
7

an entrepreneur does not necessarily imply the need to abandon her academic position. Rather,
the academic entrepreneur will likely continue to perform teaching and research at her current
institution in addition to her role at the new firm, so the initial choice actually involves the
allocation of her efforts to these two roles (Jain et al., 2009). To represent this choice, we define
𝜃 ∈ [0, ∞) as the intensity of effort devoted to the new firm, which equals zero if the academic
professional does not start a new firm. The entrepreneur’s initial decision at time 𝑡 = 0 is to

allocate her efforts between her current academic career (with payoff W1) and her prospective

entrepreneurial career (with payoff W2). The combined return from the professional’s academic
and entrepreneurial careers is then 𝑊1 (𝜃) + 𝑊2 (𝜃) where 𝑊2 (0) = 0, and we assume

𝜕𝑊1 (𝜃)⁄𝜕𝜃 < 0 and 𝜕𝑊2 (𝜃)⁄𝜕𝜃 > 0 to represent the career trade-offs facing the academic

entrepreneur.

The other important choice variable for the entrepreneur is the location of the new firm, if
𝜃 > 0, and we denote the distance of the new firm from the academic professional’s current

institution at time t with 𝑑(𝑡) ≥ 0. The distance variable is time-specific because the location of
the firm may change over time as the business evolves or as the economic conditions facing the
business change. In this paper, we focus on the initial location of the firm 𝑑(0) and, for

example, 𝑑(0) = 0 would imply that the firm is founded at the entrepreneur’s current location.

To simplify exposition and the derivations that follow, we make a number of assumptions

without loss of generality. We assume that the academic career payoff (W1) is not risky, but the
entrepreneurial career payoff is risky and provides an unknown rate of return. These payoffs are
conditional on the academic professional’s characteristics, such as age and professional
eminence, and the entrepreneurial career payoff depends on the characteristics of the firm’s
location. We treat these conditional factors as time-varying state variables that are denoted 𝑠(𝑡).
In typical optimal control problems, the state variables represent the characteristics of the
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dynamic system at time t, which may be influenced by the values of the choice or control
variables 𝑑(𝑡). However, the state variables in this instance are generally predetermined (e.g.,
age, location characteristics), so we treat all of the state variables as exogenous to the location
choice (control) variable.
We also assume that the intensity of effort decision is made prior to the location decision,
so the career payoffs relevant to the location decision are conditional on 𝜃. Accordingly, we

suppress the role of 𝜃 and simply denote the combined payoff at time t as 𝑊1 (𝑑(𝑡), 𝑠(𝑡), 𝑡) +

𝑊2 (𝑑(𝑡), 𝑠(𝑡), 𝑡). To further refine the role of distance in the academic entrepreneur’s decision,
we assume the direct payoff from the academic career may be diminished if the entrepreneur
founds a new firm in a more distant location such that 𝜕𝑊1 (𝑑(𝑡), 𝑠(𝑡), 𝑡)⁄𝜕𝑑(𝑡) < 0. In

contrast, we recognize that 𝜕𝑊2 (𝑑(𝑡), 𝑠(𝑡), 𝑡)⁄𝜕𝑑(𝑡) is difficult to sign a priori. Although the
entrepreneur may find more profitable locations for the firm as she moves beyond her campus

location so that 𝜕𝑊2 (𝑑(𝑡), 𝑠(𝑡), 𝑡)⁄𝜕𝑑(𝑡) > 0, the opposite sign may also hold true for several
plausible reasons: the effective entrepreneurship effort is diminished as the distance of the firm
from her academic institution increases due to travel and other use of time; the effectiveness of
her professional network declines as she operates farther from her current institution (e.g.
Breschi and Catalini, (2010) and Cockburn and Henderson, (1998)); and travel expenses and
other opportunity and transaction costs increase with distance. Finally, we recognize that the
personal characteristics of the academic entrepreneur may affect her risk preferences, so her
utility function may be conditional on entrepreneur-specific risk factors. Accordingly, two
entrepreneur candidates who face the same potential career payoffs may make different choices
due to differences in their risk preferences. However, we suppress the role of such state
variables in the academic entrepreneur’s utility function because these features do not
substantially alter the qualitative results of our analysis.
9

We model the academic professional’s problem as an optimal control problem in which
the academic entrepreneur chooses the sequence of 𝑑(𝑡) values to maximize her expected utility
from the present discounted value of the net payoff. The general form of the prospective
academic entrepreneur’s utility maximization problem is to choose 𝑑(𝑡) to maximize
𝑇−𝐴0

�

0

𝐸�𝑢�𝑊1 (𝑑(𝑡), 𝑠(𝑡), 𝑡) + 𝑊2 (𝑑(𝑡), 𝑠(𝑡), 𝑡)��𝑒 −𝜌𝑡 𝑑𝑡

(1)

subject to the time path of the state variables or state equation, 𝑠(𝑡 + 𝑑𝑡) = 𝑠(𝑡) + 𝑔(𝑠(𝑡), 𝑡).

Here, T is the maximum working age for an academic entrepreneur, A0 is the age at which the
academic entrepreneur starts their firm, and ρ is the intertemporal discount factor. To explicitly
solve this problem, we would have to adopt many strong assumptions about the entrepreneur’s
utility structure, the probability model for the risky payoffs, and the state equation. However,
these steps are not necessary in our case because we only focus on the first firm location choice
taken at time t = 0, which may be characterized by the optimal value function
𝑉(𝑠(0), 0) = max�𝑢�𝑊1 (𝑑(0), 𝑠(0), 0) + 𝑊2 (𝑑(0), 𝑠(0), 0)� + 𝐸[𝑉(𝑠(𝑑𝑡), 𝑑𝑡)]�
𝑑(0)

where 𝐸[𝑉(𝑠(𝑑𝑡), 𝑑𝑡)] is the expected value function at some point in the near future.

(2)

The first-order necessary conditions for this optimal control problem are based on the derivatives
of the associated Hamiltonian equation
𝐻�𝑑(𝑡), 𝑠(𝑡), 𝑡, 𝜆(𝑡)� = 𝐸�𝑢�𝑊1 (𝑑(𝑡), 𝑠(𝑡), 𝑡) + 𝑊2 (𝑑(𝑡), 𝑠(𝑡), 𝑡)��𝑒−𝜌𝑡 + 𝜆(𝑡)′ 𝑔(𝑠(𝑡), 𝑡)

(2a)

where 𝜆(𝑡) is the vector of costate variables. The associated necessary conditions are

𝐻𝑑 = 𝐸[𝑢′{𝑊1𝑑 + 𝑊2𝑑 }]𝑒−𝜌𝑡 = 0

𝐻𝑠 = 𝐸[𝑢′{𝑊1𝑠 + 𝑊2𝑠 }]𝑒−𝜌𝑡 + 𝜆(𝑡)′𝑔𝑠 (𝑠(𝑡), 𝑡) = 0

(2b)

(2c)

plus the state equation. In these conditions, 𝑢′ > 0 is the marginal utility; 𝑊1𝑑 and 𝑊2𝑑 are the

partial derivatives of the return components with respect to distance; while 𝑊1𝑠 , 𝑊2𝑠 , and 𝑔𝑠 are

the partial derivatives of the return components and the state equation with respect to the state
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variables. It is worth noting that the derivative of the state equation does not enter equation (2b)
because the state variables are exogenous to the decision so that 𝜕𝑔(𝑠(𝑡), 𝑡)⁄𝜕𝑑(𝑡) = 0.

With these conditions in hand, we can now evaluate the potential impact of a change in the state
variables on the firm’s location choice at time t = 0. Such marginal effects could then be used to
develop specific hypotheses about the influence of relevant factors on the academic
entrepreneur’s choice. The marginal effects are derived here based on the familiar methods of
comparative static analysis for constrained optimization problems, which is appropriate in this
application because we have conditioned the results at a particular time, t = 0.
To simplify the demonstration, we consider an optimal control problem with just one
state variable, say 𝜑, and we derive the bordered Hessian matrix from the necessary conditions in
(2b), (2c), and the state equation forming the following system of equations

𝐻𝑑𝑑
� 𝐻𝑠𝑑
0

𝐻𝑑𝑠
𝐻𝑠𝑠
𝑔𝑠

−𝐻𝑑𝜑
0 𝜕𝑑(0)⁄𝜕𝜑
𝑔𝑠 � � 𝜕𝑠(0)⁄𝜕𝜑 � = � −𝐻𝑠𝜑 �
0 𝜕𝜆(0)⁄𝜕𝜑
−𝐻𝜆𝜑

The general form of the marginal effect of changes in 𝜑 on the initial location 𝑑(0) is then
𝜕𝑑(0) −𝐻𝑑𝑠 𝐻𝜆𝜑 𝑔𝑠 + 𝐻𝑑𝜑 [𝑔𝑠 ]2
=
𝜕𝜑
−𝐻𝑑𝑑 [𝑔𝑠 ]2

by Cramer’s rule. The denominator is unambiguously positive because 𝐻𝑑𝑑 < 0 is required
under the sufficient conditions for the maximization problem, but the numerator terms are
difficult to sign under most conditions.
For example, we consider the case where the state variable is 𝜑 = 𝐴0 , the academic

entrepreneur’s age (or years of working experience) at the time the firm is founded. Here, 𝐻𝜆𝜑 in
the first numerator term represents the marginal change in the state equation with respect to the
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entrepreneur’s age, and we may be willing to assume that 𝐻𝜆𝜑 = 0 (i.e., the temporal change in

the state variables is not affected by the entrepreneur’s age at t = 0).

Under this simplification,

the marginal effect of changes in the founder’s age (𝜑) on 𝑑(0) is
𝐻𝑑𝜑
𝜕𝑑(0)
=−
𝜕𝜑
𝐻𝑑𝑑

The sign on this derivative is still generally ambiguous – the denominator is clearly negative
because 𝐻𝑑𝑑 < 0, but the numerator sign depends on 𝐻𝑑𝜑 , which is the cross-partial derivative

of the maximum equation (2b) with respect to the state variable. In words, this term represents
the change in the expected marginal utility of distance with respect to a change in the founder’s
age, which is uncertain. Indeed, the a priori signs on these cross-partial derivatives are difficult
to assess for most of the state variables and other parameters in the model, which suggests that
we cannot rely on the analytical properties of the optimal control problem to predict the role of
the exogenous variables on the firm location decision. Therefore, despite all the simplifying
assumptions we have made about the decision process of the academic entrepreneur, hypotheses

regarding the influence of exogenous factors on her firm location choice are difficult to derive
analytically. Nevertheless, the structure of the marginal effects does clarify that both her personal
characteristics and the characteristics of the potential firm locations enter her decision process
together and must be considered jointly. The above analytical results also place added emphasis
on the empirical analysis of such influences and as such we turn our attention next to deriving an
empirical model that is consistent with the decision process we have described so far.
Before deriving the model we will be using for our empirical analysis below, it is worth
emphasizing the role of factors that might enter the location choice of the academic entrepreneur
and which have not been considered so far. Admittedly, the effort allocation/location decision
model presented above is, by its nature, highly stylized. Entrepreneurial scientists do not make
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lifetime decisions based purely on financial rewards (Hayter, 2011; Lam, 2011). Other factors
can be important considerations and such factors might include: academic achievement and nonmonetary rewards (e.g. honors, awards, reputation); quality of life and lifestyle considerations
and factors that might shape those (e.g. leisure, proximity to recreation, proximity and time
availability for friends and family); personal and family financial security considerations and
others. The utility maximization framework proposed here is general enough to facilitate these
considerations and such factors could be explicitly incorporated in the optimal control model
presented above. This would add to the complexity of the formulation and of the marginal effects
but it would not change the essence of the conclusions drawn so far. It would, however, highlight
the inherent heterogeneity in the decision process of the academic entrepreneur and would
emphasize the significance of individual preferences and circumstances.
2.1 Deriving a Theoretically Consistent Empirical Model for Location Choice
With an eye to our empirical application that follows, we are now interested in a theoretically
consistent and empirically tractable model we can use. Under the theoretical model presented in
the previous section, the firm’s optimal location is a continuous choice variable, but some
complications with this model specification may arise in empirical applications. In particular,
the degree of heterogeneity among candidate locations may be difficult to control in
multiregional data sets, so it may not be possible to construct an empirical model in which a
continuous location variable is suitably identified. To overcome this problem, we follow the
existing empirical literature on location choice and adopt a finite and discrete specification for
location in our model. For example, we may consider location alternatives 𝑑 ∈ {1,2, ⋯ , 𝑁}

where 𝑑 = 1 identifies firms founded at or near the entrepreneur’s current institution, and

sequential increases in 𝑑 indicate candidate locations that are more distant from the current

institution (e.g., same city, same state or region, different state or region). However, in contrast
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to unordered location choice models (Chung and Alcácer, 2002; Figueiredo et al., 2002), we
construct an empirical model in which the optimal location is an ordinal choice selected from a
finite and discrete set of alternatives (e.g., ordered logit).
More specifically, we assume that the academic entrepreneur considers the following
N=4 options: (1) locating her firm on or within walking distance to her academic institution’s
campus, (2) locating her firm outside campus but within or around her institution’s city, (3)
locating outside her institution’s city but within the same state, and (4) locating her firm outside
her institution’s state at a distant location. Note that because the difference among the four
ordered location options is not necessarily consistent across the choice categories, an ordered
multinomial response model can be used for modeling purposes (Bartik, 1985). 5
Not only is the proposed ordered response model empirically tractable it is also consistent
with the theoretical choice model we presented in the previous section. To demonstrate this we
note that the value function in equation (2) may be approximated by a first-order Taylor series
expansion about the state variables

v ∗ = V(s(0), 0) = V(0,0) + s(0)′Vs (0,0) + ε = 𝐱𝛃 + ε

(3)

That is, we can approximate the firm’s value function as a (latent) linear regression model of the
initial state variables, s(0)′ = 𝐱 where the vector of slope coefficients for the linear model are

the shadow prices of the state variables at time t = 0, Vs (0,0) = 𝛃 and the intercept coefficient is

the value function evaluated at s(0) = 0 and time t = 0, V(0,0). Equation (3) therefore clarifies
5

In certain cases the location choices made by academic entrepreneurs may not have an ordered meaning (for
example for scientists who do not live in their institution’s city). However, these cases likely represent exceptions.
In order to test the robustness of our results on the assumption that the location choices are ordered we also
estimated an unordered logit model and obtained qualitatively similar results.
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that while v ∗ is not observable it can be linearly approximated with a set of explanatory (state)
variables that affect the firm location choice of the academic entrepreneur.

And while v ∗ is unobserved the location choices of the academic entrepreneurs are

observable and under the proposed ordered multinomial response model the location choice
variable 𝑑 takes four values
𝑑 = 1 (𝑜𝑛 𝑐𝑎𝑚𝑝𝑢𝑠 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛) 𝑖𝑓 v ∗ ≤ 𝜇1

(4)

𝑑 = 3 (𝑜𝑢𝑡𝑠𝑖𝑑𝑒 𝑐𝑖𝑡𝑦 𝑏𝑢𝑡 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑡𝑎𝑡𝑒 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛) 𝑖𝑓 𝜇2 ≤ v ∗ < 𝜇3

(6)

𝑑 = 2 (𝑤𝑖𝑡ℎ𝑖𝑛 𝑐𝑖𝑡𝑦 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛) 𝑖𝑓 𝜇1 ≤ v ∗ < 𝜇2
𝑑 = 4 (𝑜𝑢𝑡 𝑜𝑓 𝑠𝑡𝑎𝑡𝑒 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛) 𝑖𝑓 v ∗ ≥ 𝜇3

(5)
(7)

Under this specification, 𝜇1 < 𝜇2 < 𝜇3 are unknown threshold parameters that separate the

expected utility levels for the four adjacent location choices. Intuitively, 𝜇1 , 𝜇2 and 𝜇3 represent

the expected utility levels at which the entrepreneur chooses to locate at more distant locations. If
we assume the entrepreneur-specific component of the latent expected utility is distributed as
𝜀~Logistic(0,1), then the probability that 𝑑 equals a particular choice category is based on
cumulative distribution for the standard logistic model. Given this probability model

specification, the unknown model parameters (𝜇1 , 𝜇2 and 𝜇3 ) can be jointly estimated by

maximum likelihood (ML) conditional on the observed location choices and relevant explanatory
(state) variables.
2.1.1 Location Attributes, Entrepreneur Characteristics and Firm Location Choice
Our theoretical model clarifies that the explanatory (state) variables in (3) must include both
location and entrepreneur characteristics. In turn, existing literature can be used to inform the
selection of relevant location attributes and entrepreneur characteristics that might influence firm
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location choice. We consult the literature for such factors and pay particular attention to those
that have been found to be important in the context of the biotechnology industry and can be
measured through secondary data.
It is generally understood that firms succeed when they possess superior resources
(Barney, 1991; Conner, 1991; Mahoney and Pandian, 1992; Penrose, 1959; Wernerfelt, 1984).
The academic entrepreneur will therefore tend to choose locations with access to capital,
specialized labor, knowledge and other necessary resources that improve the chance of financial
success for her firm.
Access to capital is a critical asset for most firms but it is particularly so for
entrepreneurial biotechnology firms which depend on large capital resources to finance
expensive research and development efforts without the benefit of internal revenue streams
(Deeds et al., 1997). It follows that we might expect the reliance on external capital to hold for
biotechnology firms started by academic entrepreneurs (Wright et al., 2006). Popular modes of
financing, such as debt arrangements (Carpenter and Petersen, 2002), are typically not available
for newly founded dedicated biotechnology firms (DBFs) because of lengthy research and
product development cycles, the strict regulatory environment and associated high costs (DiMasi
and Grabowski, 2007; Haussler and Zademach, 2007). As a result, DBFs must often attract
financing from venture capital firms (VCFs) that seek high returns, typically in the form of
performance–based compensation schemes (Gompers and Lerner, 2001; Timmons and Bygrave,
1986). In order to maximize their compensation, VCFs not only provide finance to the DBFs but
they also assume advisory roles and may be involved in their day-to-day management and
operations (Bygrave and Timmons, 1992; Florida and Kenney, 1988).
Because of such involvement, the relationship between venture capitalists and the
founder-entrepreneur is often described as a principal–agent relationship (Sapienza and
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Villanueva, 2007). Similar to many principal-agent relationships, VCFs need to align their goals
with those of the entrepreneur (Jensen, 1986; Jensen and Meckling, 1976; Rasmusen, 1987). To
alleviate agency issues, VCFs monitor their target firms (Gorman and Sahlman, 1989) and, in
order to facilitate monitoring, they show a strong preference towards local investments
(Sahlman, 1990; Sorenson and Stuart, 2001; Zook, 2002).
Whether close proximity to VCFs matters to biotechnology firms started by academic
entrepreneurs is not clear as the issue has not been explored in the literature. Nevertheless, the
above studies clarify the potential benefits from the co-location of DBFs and their funding VCFs.
Previous studies also confirm that close involvement of VCFs is largely beneficial to the success
and valuation of the DBFs (Bertoni et al., 2011; De Bettignies and Brander, 2007; Kortum and
Lerner, 2000). Therefore, it may be reasonable to expect that being in close proximity to the
funding VCFs could increase the chances of a DBF’s financial success and the expected wealth
of the academic entrepreneur. As a result, we hypothesize that:

H1.

The probability that academic entrepreneurs start their biotechnology firms in their

institution’s location increases when the funding venture capital firm is also located in close
proximity to the institution.

An alternative means through which firms in knowledge-intensive industries, such as
biotechnology, can augment their performance is by locating in proximity to firms in the same or
supporting industries that can improve access to new knowledge and specialized inputs.
Knowledge is a crucial resource for biotechnology firms but knowledge generated internally is
often not sufficient and firms need to look for external resources to solve technical problems and
cope with scientific complexities (Cohen and Levinthal, 1990; Grant, 1996).

Relevant
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knowledge can diffuse locally through social and professional networks when actors working in
similar problems are in proximity (Liebeskind et al., 1996; Saxenian, 1996; Sorenson and Stuart,
2001). For instance, the so called, “local buzz” allows valuable knowledge transfers, such as
failures in scientific experiments, to diffuse mainly locally (Asheim and Gertler, 2005; Bathelt et
al., 2004; Storper, 1997). It follows that DBFs may exploit knowledge spillovers when they
locate close to relevant actors (e.g. VCFs and other biotechnology firms) that generate useful,
often tacit, knowledge (Owen-Smith and Powell, 2004).
VCFs typically form networks with other VCFs in order to circulate knowledge about
investment targets, promising research avenues and market needs (Bygrave, 1988). Because
these networks rely heavily on interpersonal contacts, tacit knowledge from the networks often
leaks in local circles and can become a valuable knowledge input for nearby DBFs (Gompers,
1995; Shane and Cable, 2002). Likewise, proximity to other biotechnology firms can make
knowledge spillovers available to DBFs by promoting more frequent face to face interactions
among employees in the industry (Asheim and Gertler, 2005). These sorts of interactions act as
conduits of knowledge transfer that can eventually lead to higher firm performance (Liebeskind
et al., 1996; Saxenian, 1990, 1994)
Agglomerations of firms working on similar problems may also increase the availability
of specialized labor pools and other service providers (lawyers, consultants) (Duranton and Puga,
2004). This likely occurs because of demand and supply factors. On the demand side, labor and
service providers are attracted to potential customers and as a result they agglomerate creating
local pools of resources while on the supply side agglomerations of similar firms and other actors
can enhance such pools through employee turnover (Kim and Marschke, 2005).
A number of studies have confirmed the potential performance benefits by showing, for
instance, that proximity to VCFs is associated with large sums of venture capital funds raised by
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DBFs (Acs et al., 2002; Audretsch and Feldman, 1996; Jaffe, 1989; Jaffe et al., 1993; Kolympiris
and Kalaitzandonakes, 2013a; Kolympiris et al., 2011; Rosenthal and Strange, 2003; Wetzel,
1983) 6. Similarly, proximity to other DBFs has also been shown to improve the performance of
entrepreneurial biotech firms, including their pool of research funds and their valuation at IPO
(Deeds et al., 1997; Folta et al., 2006; Kolympiris and Kalaitzandonakes, 2013b; McCann and
Folta, 2011). Importantly, some studies, which do not focus on firms founded by academic
entrepreneurs, show that the benefits of spatial proximity may not automatically arise from
simple co-location with relevant actors but rather they may be conditional on the quality of those
actors (Beaudry and Breschi, 2003; Kolympiris et al., 2011).
Proximity to many and well performing related firms can increase access to knowledge
spillovers and provide a greater labor pool, thereby improving the chances of a DBF’s financial
success and the expected wealth of the academic entrepreneur. Therefore, it may be reasonable to
expect that academic entrepreneurs may prefer locations that host many high quality related
firms. Hence we hypothesize that:

H2:

The probability that academic entrepreneurs start their biotechnology firms in their

institution’s location increases with the number and quality of related firms that are also located
in proximity to the institution.

The affiliated university of the academic entrepreneur can also provide access to critical
knowledge and other resources that can improve the expected financial performance of the new
firm. Universities produce knowledge that is not perfectly appropriated. Accordingly, evidence
6

The presence of local knowledge spillovers is not uniformly supported in the literature. Among others, Breschi and
Lissoni (2001) and Håkanson (2005) present a more skeptical view. The main arguments in this strand of literature
are that in spatial agglomerations competition for resources can be intense and the chances of useful knowledge
spillovers are overstated. Nevertheless, on balance, the persistent sustainability and growth of spatially connected
clusters implies that the benefits of co-location often exceed relevant costs.
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from previous studies suggests that firms located in proximity to universities are often more
innovative and productive (Anselin et al., 1997; Fischer and Varga, 2003). This holds, in part,
because physical proximity between firms and universities can promote the exchange of ideas
through formal and informal networks (Deeds et al., 2000). Further, university graduates tend to
enhance the local labor pool and act as conduits of locally confined knowledge spillovers
(Acosta et al., 2009; Pouder and St. John, 1996).

Indeed, there are university-specific

characteristics that mediate the intensity of such spillovers (e.g. O'Shea et al., 2005; Powers and
McDougall, 2005).
In all, the larger the amount of biotechnology research and knowledge produced by
universities, the greater the expected knowledge spillovers and local labor pools available to the
local firms. Therefore, academic entrepreneurs employed at universities with significant
biotechnology research activities may prefer to start their DBFs in proximity to their institutions
so that their firms can benefit from the knowledge and labor resources of the university. As such,
we hypothesize that:

H3:

The probability that academic entrepreneurs start their biotechnology firms in their

institution’s location increases with the institution’s level of biotechnology research activity and
associated infrastructure.

As clarified in the theoretical model we presented above, the firm location choice of the
academic entrepreneur may also be influenced by a number of personal characteristics; her
age/stage of academic career is one. For faculty at early stages in their academic career, effort
spent for the creation and support of a new firm is effort not spent on publishing academic papers
and securing research grants. A decrease in the effort devoted to academic responsibilities can
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therefore hamper professional advancement because it is at these early stages of their careers that
younger faculty tend to create a reputation (Audretsch and Stephan, 1996). Consequently,
starting up firms at distant locations might imply reduced academic effort. This can limit
professional advancement and reduce the long term associated academic income stream, making
such a choice unattractive for this cohort of academic entrepreneurs.
Limited professional networks may also restrict the success of distant firms started by
younger and less experienced academic entrepreneurs. Previous contributions focusing on
research-intensive industries such as biotechnology have shown that, largely due to the
immediate application of basic research in such fields, there is significant overlap between
academic and industry communities through frequent formal and informal interactions, joint
authorship of scientific papers, and co-patenting of inventions (Breschi and Catalini, 2010;
Cockburn and Henderson, 1998).

Accordingly, academic networks in biotechnology can

augment the exchange of scientific knowledge but may also assist with the formation of
entrepreneurial ideas and commercialization efforts. Extensive personal and professional
networks may also be important in troubleshooting, hiring decisions, and other factors that can
assist firm creation and improve firm performance (Cross and Sproull, 2004; Kijkuit and van den
Ende, 2010; McEvily and Marcus, 2005). For younger and less experienced faculty, professional
networks are typically geographically constrained (Audretsch and Stephan, 1996) because these
scientists are at the beginning of their career and often lack a nexus of contacts 7. Taking these
observations into account, younger academics with less experience and narrower personal and
professional networks may, in turn, derive more limited payoffs from firm creation at distant

7

Recent PhDs may still be actively tied to their prior institution and hence may have active distant networks.
However, such networks are likely to be confined to small numbers of people with whom these early career
scientists interact as their networks link back to one or few institutions. More seasoned academics typically have
networks that span different institutions, regions and people and as such their exposure to entrepreneurial ideas is
expected to be broader.
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locations. Accordingly, we expect younger scientists to choose more proximate locations for
their new firms.
Of course, some academics may achieve eminence earlier in their career. Eminent
academic entrepreneurs are expected to risk less of their future academic income from engaging
in distant firm locations as the marginal effect of a foregone grant or publication tends to be
more limited in their case (see Antonelli, 2008; Czarnitzki et al., 2011 for discussions that point
towards such conclusions) 8. As well, eminent scientists are expected to have broader academic
and personal networks which they can employ to maximize the value of their new firms. As a
result, the potential payoffs from new firms may not depreciate as much with increasing distance
from their academic institution. Accordingly, we expect eminent scientists to be less bound to
proximate locations. For all these reasons, we hypothesize that:

H4:

The probability that academic entrepreneurs start their biotechnology firms in their

institution’s locations decreases as the academic entrepreneur’s age, professional experience
and eminence increase.

Other personal characteristics that can condition the mobility of the academic
entrepreneur may also influence her firm location choice and it may be possible to control for
such characteristics in an empirical context. Certain personal and family conditions may be
important but they may also be difficult to observe. Still, it may be feasible to approximate all
such personal conditions with the entrepreneur’s historical propensity to relocate across
academic jobs. Previous experience in starting a firm and ownership of patents may also
influence the academic entrepreneur’s mobility and firm location options.

8

For evidence on the effect of opportunity cost on entrepreneurship (growth) see Cassar (2006).
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Academic entrepreneurs with previous firm founding experience (“serial entrepreneurs”)
may manage their division of effort between entrepreneurial and academic duties effectively
even when they locate their firms at distant locations. Serial entrepreneurs may also be more
efficient in their entrepreneurial efforts and may have a broader nexus of contacts in academia
and in industry. As a result, their contributions to the success of their firms may not be affected
as much by distance. In this sense, serial entrepreneurship may increase the mobility of the
academic entrepreneur and her firm.
Possession of patents by the academic entrepreneur may also influence her mobility and
her firm location choice but whether more patents favor a distant or proximate location is not
clear a priori. Possession of a large number of patents may indicate highly codified knowledge
and hence increased independence of a distant firm from the ongoing presence and effort of the
academic entrepreneur. Alternatively, entrepreneurs with secure property rights to inventions
with commercial potential may be able to attract the necessary resources and start their firms
close to their institutions.
In the case of firms founded by more than one academic entrepreneur, the location of cofounder(s) may also influence the location of the firm. For instance, firm founders may prefer to
stay close to co-founders who may not necessarily be involved in the day-to-day operations of
the firm but whose knowledge and expertise are important for the firm. Such cases may, for
instance, involve eminent scientists who start firms together with their PhD advisees, with the
latter being more actively involved in the firm.
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3. Methods and Model Specification

To empirically test the stated hypotheses and examine the influence of the various control
variables we specify an ordered logit 9 model, estimated through maximum likelihood
procedures. 10

The spatial relationship between the location of the funding VCF and the

institution of the academic entrepreneur (as described in H1) is represented with the straight line
distance between the two places (VCF_Distance). However, several VCFs are often involved in
the funding of a DBF through syndication. One of the motives of syndicated venture capital
investment is the minimization of transaction costs that emanate from investing in non-familiar
regions. Under syndicated investments the closest VCF to the target firm often carries most of
the monitoring and consulting responsibilities. Accordingly, for DBFs in our sample that
received funds from more than one VCF, we measure the distance between the academic
institution and the closest funding VCF to it.
We represent the potential benefits from knowledge spillovers and specialized labor
market (as described in H2) to the academic entrepreneurial firms with four variables. The first
variable measures the number of VCFs located within a 10 mile radius of the entrepreneur’s
academic institution (VCFs10). In order to better approximate the venture capital funds available
to local biotechnology firms only VCFs that had invested in at least one biotechnology firm (any
9

The normal distribution (ordered probit model) was also tested and provided analogous results to the logistic
distribution (logit model). For parsimony we only report the logit estimates here.
10
We also considered a logit panel estimation to control for unobserved heterogeneity across institutions. However,
as Table 1 illustrates more than half of the institutions in our sample had only one firm birth and only a handful had
more than five. Consequently, efforts to control for unobserved heterogeneity across academic institutions via panel
data methods were difficult to implement because the final dataset was highly unbalanced. The usual computations
for an unbalanced panel were not feasible with one observation, so we could not estimate separate university effects
for many of the cross-sectional observations. It is also worth noting that the asymptotic properties for most panel
data estimators are based on large numbers of cross-sectional observations and a fixed time dimension, so adding
university-specific fixed effects for all cross-sectional units would not be consistent because the number of
parameters would increase with the cross-sectional sample size.
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biotech firm, not just those in our sample started by academic entrepreneurs) were included in
the count. The second variable accounts for the quality of those VCFs by measuring the total
amount they have invested in DBFs over time (10M_VCFs_size). We approximate the quality of
VCFs with their overall size under the premise that VCFs grow only if they make successful
investments. The total number of DBFs located within a 10 mile radius of the entrepreneur’s
academic institution (DBFs10) is used to account for the presence of similar firms in proximity.
Finally, the potential influence of the quality of proximate DBFs is measured by the total amount
of round 1 venture capital funds raised by DBFs in a 10 miles radius of the entrepreneur’s
academic institution (Round1). Large amounts of round 1 financing are taken as a signal of
higher quality proximate DBFs. Note that the DBFs used to construct the Round1 variable
include firms founded by academic entrepreneurs and by other individuals or organizations.
Next, we use three variables to represent the potential knowledge spillovers and labor
market benefits produced by research activities in the academic entrepreneur’s institution, as
described in H3. In particular, we measure the institution’s biotechnology research activity and
its contributions to local labor markets through two separate indicators. Academic institutions
that produce more graduates in the life sciences are expected to have a greater amount of relevant
research and to create a larger local pool of labor. As such, they may be more prolific in
spawning new firms (Audretsch and Lehmann, 2005). Hence, we include a variable that
measures the average number of PhD graduates in biosciences at the entrepreneur’s institution
for the five-year period before firm birth (BioGraduates

t-1 to t-5)

11

. We also include a dummy

variable that equals 1 if the entrepreneur’s institution has a medical school on campus and 0

11

For an alternative proxy of the institutions’ biotechnology infrastructure we also collected data on bioscience
R&D expenditures for each institution in the dataset. When using the variables in question the parallel slope
assumption of the ordered logit model was not satisfied and the partial proportional odds model showed that the
violation had significant effects in the estimated coefficients. Further, the sample size was reduced considerably.
For these reasons, R&D expenditures were not used for the empirical models presented here.
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otherwise (Medical) to account for the fact that a significant amount of biopharmaceuticalrelated research originates from medical schools (Cooke, (2001); Siontorou and Batzias, (2010).
The academic institution of the entrepreneur may also influence firm location through
auxiliary infrastructure and services as well as institutional support that facilitate the creation of
new firms. In order to control for various institutional characteristics (e.g. infrastructure, rules,
culture, availability of technical assistance) that might condition the creation of local spinoffs by
academic entrepreneurs across different institutions, we use the average number of startup firms
associated with the founder’s institution for the five year period before firm birth (Startups t-1 to t5)

as a proxy. 12
The relationship between the academic entrepreneur’s age and professional experience

with the firm location choice described in H4 is represented by two variables, included
separately in the empirical models. The first variable measures the entrepreneur’s age at firm
founding (Age) and the second variable measures the number of years that have elapsed between
the year the entrepreneur received his PhD and the year of firm founding (SincePhD). Further, to
capture the potential influence of professional eminence on the academic entrepreneur’s firm
location choice (as described in H4) we include a dummy variable that equals 1 if the founder
had won a Nobel Prize, was a member of the National Academy of Sciences, had an endowed
chair professorship, or had a distinguished professor title at firm birth, and 0 otherwise
(Eminence).
12

Note that while an institution’s overall startup rate is indeed a function of academic entrepreneurs starting firms,
we do not expect this relationship to hamper the empirical execution of the study in estimating the impact of the
overall startup rate of the institution on the location choice of the entrepreneur. We subscribe to previous works that
also examine firm location decisions (Jofre-Monseny et al., 2011; Rosenthal and Strange, 2003), in that the
characteristics of the university are seen as fixed by the entrepreneur when she makes her location decision, which
then indicates that concerns of a simultaneity are mitigated. Relatedly, the same line of reasoning should reduce
similar concerns about location attributes that can be influenced by the location choice of the academic entrepreneur.
For instance, a high quality university can prompt quality startups to locate close and in turn lead the academic
entrepreneur to also locate nearby, inducing in turn more entrepreneurs (or VCFs or any other relevant actor) to also
locate nearby creating an iterative feedback loop. But, in most cases we expect the entrepreneur to see the location
attributes as a snapshot in time when she makes her location decision and without the previously described feedback
process entering her decision process.
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To approximate the effects of previous entrepreneurial experience on firm location choice
we add a dummy variable that equals 1 if the academic entrepreneur had founded at least one
other firm before firm birth and 0 otherwise (Serial Entrepreneur). As well, we add a dummy
variable that equals 1 if the entrepreneur worked at another academic institution before the one
he was affiliated with at firm birth and 0 otherwise (Previouswork) in order to account for the
entrepreneur’s tendencies to relocate. To incorporate the effects of patenting activity as a proxy
for codified and marketable knowledge, we include a variable that measures the total number of
patents awarded before firm birth in which the academic entrepreneur is listed as a (co)inventor
(Patents). To account for the potential effect that academic firm co-founders may have on the
location decision of the academic entrepreneur we include a dummy variable that takes the value
of 1 if at least one of the academic co-founders is located within 10 miles of the location of the
firm and the firm was founded either on campus or within the city limits of the affiliated
institution and 0 otherwise (Co-founder).
In order to account for the possibility that the relationship between firm location and
agglomeration of VCFs is curvilinear, we include a variable that measures the number of
proximate VCFs in quadratic form (VCFs10s). We also account for the size of the funding VCF
with a variable that measures the total amount invested by the closest funding VCF to other
DBFs over time (Funding_VCF_Size). Finally, largely because of a general decline in
communications costs over time, an increase in the size and reach of research collaborations and
networks has been previously reported (e.g. Johnson and Lybecker, 2012). As such, academics
that start firms in more recent years maybe more inclined to start them at a distance from their
institution. Accordingly, we construct a variable that takes the value of 1 if the firm was founded
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between 1983 and 1985 (including 1983 and 1985), the value of 2 if the firm was founded
between 1986 and 1988 and so on (Year_trend). 13
Before we present our data and sources in detail, we discuss here three considerations
that relate to our modeling choices. As we indicated above, for the BioGraduates
Startups

t-1 to t-5

t-1 to t-5

and the

variables, we use the observed averages for the five years that preceded firm

birth. The choice of the lag structure is not a trivial issue but there is limited theoretical guidance
for a preferred lag structure, though some previous studies have also used 5-year lags (e.g. Acs
et al., 2009; Baum et al., 2000). We opt for the 5 year lag structure because we expect the effects
of the relevant variables to be better approximated with recent values. By using a 5 year lag
structure, recent effects are emphasized and short-term variations in the number of startups and
bioscience graduates are smoothed out. We tested the sensitivity of our results to this assumption
by using alternative lag structures and the overall results were qualitatively similar 14.
Another modeling choice was the spatial unit under which we build the variables that
measure the agglomeration of VCFs and DBFs. This choice was also not trivial because such
firms are located in both rural and urban areas, hence the relevant geographic area for spatial
relationships can vary across regions. However, a number of contributions have shown that
relationships based on knowledge exchange are generally confined within narrow distances
(Aharonson et al., 2007; Rosenthal and Strange, 2003). Specifically for the biotechnology
industry in the US, there is evidence that such spatial relationships hold for a 10 mile radius
(Kolympiris et al., 2011). Accordingly, we define the variables in question with a 10 mile
radius.As a robustness check we tested radii of 5, 15, and 20 miles and found results similar to
those presented here.
13

Alternatively we could include year dummies but such option would reduce the degrees of freedom considerably,
which can be too limiting when the sample size is fairly small.
14
Note that instead of an average value we could include separate lags. While appealing, this choice had the
drawback of decreasing the degrees of freedom which becomes pressing when the number of observations is
relatively small and could also raise multicollinearity issues that could hamper inference.
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Finally, because we use two measures of the entrepreneur’s age and professional
experience, we build two specifications where all remaining variables are the same and the
variables that test H4 (Age and SincePhD) are included separately (Models 1 and 2).

4. Data Sources and Presentation

Due to the large number of data sources used to construct the variables described in section 3, we
provide a detailed description of those sources in Appendix Table 1. In this section we focus on
the construction of the variables and make general references to the data sources.
We used Thomson’s Financial SDC Platinum Database (SDC), Zoominfo web-based
database, the Moneytree web-based report and information from InKnowVation, Inc. to identify
biotechnology firm births. Each firm’s founder(s) were generally available in all data sources.
To ensure that the involved academic scientist was part of the founding team (or sole founder)
and fill in any missing information, we visited the website of each firm. We also consulted
biographical information for each academic entrepreneur from sources outlined in Appendix
Table 1.
Each firm’s address was also generally available in all data sources; we used that
information to construct the variables that measure the agglomeration of VCFs and DBFs around
the entrepreneur’s institution. In order to form these variables we converted the address of each
VCF and DBF to geographic coordinates (longitude and latitude). We then used the ArcView
software to calculate the distance between the institution of the entrepreneur and each firm as
well as to identify the firms located within a 10 mile radius from the academic institution. We
used a similar procedure to calculate the distance between the closest funding VCF and the
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entrepreneur’s academic institution (VCF_Distance) as well as the variable that indicates
whether a co-founder in the firm is located within 10 miles from the firm (Co-founder).
For the variable that indicates whether a medical school is located on campus (Medical)
we visually assessed whether medical schools were part of the university campus using Google
Earth®. For entrepreneurs employed at medical research institutes (e.g. Salk Institute, Scripps
Institute) the variable took the value of 1.
The dependent variable measures whether founders started their firms on or around
campus, in their institution’s city, in their state or out of state at a distant location. Cities were
defined at the Metropolitan Statistical Area (MSA) level and we used Google Earth® to visually
identify and assign the firm location. Firms located within three blocks of the campus boundary
were also included in the “on-campus” category. The three-block threshold level was chosen
because of an empirical regularity observed in our sample under which most of the firms in close
proximity to campus were located within a three-block radius. To ensure robustness of our
results to the three-block threshold level we ran models with those firms excluded from the “on
campus” category and found qualitatively similar results.
For the purpose of this paper, academic institutions are defined by campus; all relevant
variables (Startups

t-1 to t-5,

BioGraduates

t-1 to t-5,

Medical) are measured against these academic

units. Academic entrepreneurs are matched with institutions whenever their name appeared in
the institutions’ departmental listings. The final dataset is composed of 301 observations on 187
biotechnology firms founded by 275 academic entrepreneurs from 1983 to 2008.
Table 1 shows the institutions included in the dataset and other relevant information
while Table 2 details the location, age and amount of venture capital raised by firms originating
from the institutions with the most firm births in our dataset. The map presented in Figure 1
classifies the institutions included in Table 1 according to the number of academic entrepreneurs
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they employ. Institutions with larger numbers of academic entrepreneurs whose firms are in
proximity to their institutions (on campus or within the institution’s city limits) are represented
with larger symbols on the map.

[Table 1, Table 2 and Figure 1 about here]
Close to 87 percent (seventy three of the eighty four) of the institutions in the dataset had
up to five biopharmaceutical firms created by academic entrepreneurs in the period from 1983 to
2008. Most of these firms were located at a distance from these institutions. For example,
Northwestern University at Evanston had four scientists who founded three firms from 1983 to
2008, with only one of the firms located in Evanston. The two remaining firms were founded at
Boston, MA and at Gaithersburg, MD. In contrast, institutions with more than five firms created
by academic entrepreneurs (Table 2) had a higher percentage of these firms located in close
proximity. 15 For instance, Duke University had fifteen scientists who founded eight
biopharmaceutical firms from 1983 to 2008 with five of those firms located on Duke’s campus.
Likewise, out of the nineteen firms that originated from Harvard Medical School, fourteen were
founded within the state limits with twelve of them in Cambridge. Interestingly, even after
accounting for firm age, a significant degree of variability was observed among the total amount
of venture capital funds raised by each of those firms. Taken together and without controlling
for other contributing factors, these statistics would suggest that there may be an institution
effect in firm location but the amount of finance received appears to be more firm-specific.

15

It is worth noting that all four institutions in our sample with more than eleven firm births had almost eighty
percent of those firms located close by.
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Table 2 presents descriptive statistics for the variables used in the fitted ordered logit
model. Fifty-two percent of the observations correspond to firm locations within the city limits
of the founder’s institution (about 22 percent of them on campus) while close to 32 percent of the
observations correspond to firms founded outside the state of the founder’s institution. The
nearly uniform distribution of “local” versus “distant” firm births suggests that a number of
factors may influence firm location choices.

[Table 3 about here]
The explanatory variables with the least variability in the dataset were the academic
entrepreneur’s age and her number of years since her PhD at firm founding. The average age of
the founders was 48 years old at firm birth with 22 years having elapsed between the year of the
PhD and firm birth. The majority of the 275 entrepreneurs in the dataset did not own patents. 61
of the entrepreneurs had worked at a previous university, 111 were classified as eminent and 76
had started at least one firm before the firm birth in the data set. In 136 of the firms in our data
set a co-founder was close to the location of the firm.
The variables that measure the agglomeration of VCFs close to entrepreneurs’ institutions
were left skewed but there still were observations with wide-ranging values. On average, about
39 VCFs were located within ten miles from the entrepreneur’s institution, and the DBFs in the
same radius had raised more than $142 million from Round 1 funds. Finally, the VCFs close to
the founder’s institution had invested, on average, $490 million in biotechnology firms and the
closest VCF to a given firm averaged almost $790 million. Since these values reflect investments
made over a lengthy period, they should be adjusted for inflation. Unfortunately in many cases
we only had complete information on the total amount invested by each venture capital firm but
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not on the amounts invested on a per year basis. Thus, we could not accurately adjust these
observations for inflation and retained their nominal values.

5. Estimation Results

The ordered logit estimate and marginal effect (multiplied by 100 to represent change in
probability) for each explanatory variable 16 (evaluated at the mean) are presented in Table 4. As
explained at the end of section 3, the Age and SincePhD variables are included separately in the
empirical models. Model 1 includes Age and Model 2 includes SincePhD.
The Likelihood Ratio statistic for overall significance for both models (56 and 58.85) is
significant at the 1 percent level, which indicates that the models presented in Table 4 have
explanatory power. So does McFadden’s pseudo-R2 statistic which is 0.14 and 0.157 for Model
1 and Model 2 respectively. The condition number for the set of explanatory variables used is 41
and 39.23 for the two models and it is somewhat inflated indicating potential inference problems
from multicollinearity.
We employed a number of tests to guide the specification of our empirical models and
address the issue of multicollinearity. First, in order to identify the source of multicollinearity,
we regressed each variable in the design matrix with the remaining variables. Based on this test
we chose to exclude the density of other DBFs from the empirical models and used Round1 to
measure the impact of nearby biotech firms on location choice. Centering the variables did not
16

Marginal effects for interior cases are calculated as follows:
𝐾
= �𝜙�𝜇𝑗−1 − ∑𝐾
𝑘=1 𝛽𝑘 𝑥𝑘 � − 𝜙�𝜇𝑗 − ∑𝑘=1 𝛽𝑘 𝑥𝑘 ��𝛽𝑘 , 0 < 𝑗 < 𝐽 (Greene and Zhang, 2003). For the

𝜕𝑃𝑟𝑜𝑏(𝑦=𝑗)
𝜕𝑥𝑘

endpoints the marginal effects are calculated as follows:
∑𝐾
𝑘=1 𝛽𝑘 𝑥𝑘 �

𝜕𝑃𝑟𝑜𝑏(𝑦=0)
𝜕𝑥𝑘

= −𝛽𝑘 𝜙(𝜇0 − ∑𝐾
𝑘=1 𝛽𝑘 𝑥𝑘 ),

𝜕𝑃𝑟𝑜𝑏(𝑦=𝐽)
𝜕𝑥𝑘

=

(Wooldridge, 2009) where 𝜙 is the logistic probability distribution function and 𝛽𝑘 are the
𝛽𝑘 𝜙�𝜇𝐽 −
estimated ordered logit coefficients. For dummy variables the marginal effect is approximated as the change in
probability resulting from a change in the dummy variable’s value from 0 to 1.
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offer a substantial advantage in reducing multicollinearity. Next, following Menard (2001), we
estimated the final specification with OLS to measure the variance inflation factors (VIF) of each
variable. As illustrated in Appendix Table 3, except VCFs10 and VCFs10s, whose VIF is 43.61
and 29.95 respectively, the VIFs of the rest of the variables are well below the worrisome level
of 10 ranging from 1.10 to 2.82. Prompted by the inflated VIFs of VCFs10 and VCFs10s we
subsequently constructed empirical specifications where we omitted VCFs10s from the analysis.
The results of those models are qualitatively similar to those reported in Table 4 and we present
them in Appendix Table 4. We also compared the R2 of the model that included VCFs10s with
the R2 of the model that did not and we found them to be only slightly different, which could
justify dropping the squared term from the analysis. However, because on theoretical grounds we
saw the squared term as pertinent to our specification, we chose to use it as long as it did not
cause inference problems. Appendix Tables 2 and 4 suggest that including the squared term of
VCFs10 does not come at a substantial inference cost, so we ultimately maintained the variable
in the analysis. Finally, we estimated alternative versions of Models 1 and 2 with different
subsets of explanatory variables where the multicollinearity index is significantly reduced and
we present these in Appendix table 2. The estimated parameters of these models exhibit only
minimal differences with those presented in Table 4, which suggests that multicollinearity does
not have a strong influence on the estimated results.
The 𝜒 2 test for the parallel slopes assumption allows us to reject the null hypothesis that

the explanatory variables shift the cumulative distribution to the right or to the left. In order to
test the robustness of our estimates to the violation of that assumption for the ordered logit model
we also estimated partial proportional odds models (Greene and Zhang, 2003) which yielded
qualitatively similar results to those reported in Table 4. Finally, LR tests of joint significance
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across coefficients did not reveal any instances where statistically insignificant coefficients had
strong explanatory power when considered in conjunction with other coefficients.

[Table 4 about here]
In all, the various tests performed suggest that our empirical models are stable to
alternative specifications. Models 1 and 2 both fit the data well and yield similar inferences. The
differences among the estimated coefficients of each model are relatively small but a comparison
of the fit statistics reveals that Model 2 fits the data slightly better and as such we use it as the
basis for the discussion of our empirical estimates.
The empirical results support H1 and indicate that a decrease in the distance between the
funding VCF and the entrepreneur’s institution increases the probability that the academic
entrepreneur locates her firm either on campus or within the city limits. However, the magnitude
of that effect is rather small, since a 1-mile decrease in the distance between the two locations
increases the probability of on-campus location by only 0.0064 percent. When evaluated at the
sample mean of 478 miles, this magnitude suggests that proximity to the funding VCF has a
moderate impact on the firm location choice of the academic entrepreneur. Nevertheless, because
of the general bimodal structure of this variable, the sample mean is not representative of its
central tendency (the median is only 63 miles) and the impact of the specific variable evaluated
at the mean is somewhat overstated. Therefore our results suggest that, while statistically
significant, the distance between the venture capitalist and the entrepreneur’s academic
institution has only a modest impact on the firm’s location.
The relatively modest effect of proximity to venture capital on the location choice of
academic entrepreneurs is reinforced by the insignificance of the agglomeration of VCFs in
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proximity to the entrepreneur’s institution and the insignificance of the variable that measures
their size (used here as indicator of the VCF quality). Parameter estimates that could indicate the
potential of non-linearities in the relationship between agglomerations or size of VCFs and firm
location choice were also statistically insignificant. Hence, these results suggest that academic
entrepreneurs may not be strongly attracted to regions that host many large venture capital firms.
Overall, our results appear in line with some previous work that has documented limited impact
of agglomerations of VCFs on attracting small firms (Zucker et al., 1998) and in particular
university spinoffs (Di Gregorio and Shane, 2003) but inconsistent with recent work that has
found the opposite (Samila and Sorenson, 2010, 2011). Because our work, and that of Di
Gregorio and Shane (2003), focuses on university spinoffs while the work of Samila and
Sorenson (2010, 2011) does not, the difference in results may indicate that the anchoring effect
of venture capital is less pronounced in the case of firms spawned from universities and started
by academic entrepreneurs.
With respect to our second measure of the regional environment as discussed in H2, the
results are in line with our theoretical expectations. We find that the amount of Round 1 funds
raised by biotechnology firms in proximity (used here as indicator of the quality of nearby
biotech firms) is a significant factor in explaining the location preferences of academic
entrepreneurs. In particular, the probability of on-campus firm birth increases by 0.0747 for
every additional million dollars raised by proximate firms in Round 1. Evaluated at the mean
value of Round1 (Table 2), this result suggests that academic entrepreneurs are approximately
10.6 percent 17 more likely to start their firm on campus if the institution is located in proximity
to DBFs that have attracted (the average) $142 million of Round 1 funds in the previous five
years. Hence, the firm location choice of academic entrepreneurs appears to be influenced

17

0.0747*142.56=10.6
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(positively) by the presence of other successful nearby biotechnology firms, perhaps because of
gains that arise from the agglomeration of like firms.
The variables that test the effect of the institution’s biotechnology research activity level
and infrastructure on the academic entrepreneur’s firm location choice provide some support for
H3. In particular, our empirical results suggest that entrepreneurs employed at institutions with a
medical school are almost 11 percent more likely to start their firm on campus or in the
institution’s city. This result supports the expectation that increased research capacity and
infrastructure encourage localization of new firms started by academic entrepreneurs. In contrast,
an increase in the number of bioscience PhDs in the entrepreneur’s institution does not have a
statistically significant effect on the academic entrepreneur’s firm location choice. Similarly,
controlling for the overall startup rate of a university does not seem to have a significant effect
on the empirical results. Taken together, these results imply that certain characteristics of the
entrepreneur’s university may have a more significant influence on the firm location choice than
others. These results may therefore qualify Varga’s (1998) proposition that, overall, there is no
agreement in the literature about the role of universities on firm location choice.
In line with H4 and the results of our theoretical model, we find that the age and the stage
of the professional career of academic entrepreneur significantly shape her location preferences.
In particular, we find that academic entrepreneurs at later stages of their career are considerably
more likely to start their firm outside their city compared to those at earlier stages. 18 One
additional year of professional experience decreases the probability of on-campus firm location
by approximately 0.48 and increases the probability of locating outside the state where the
entrepreneur’s institution is located by approximately 0.60. The magnitude of these estimates
18

In unreported results, we included the years since PhD variable and the age variable in quadratic form in order to
check for potential nonlinearities in the relationship between years of experience and firm location choice. The
quadratic variable was statistically insignificant, which suggests that the effect of founder’s age on location choice is
not nonlinear. Given their statistical insignificance the variables were not included in the analysis presented here.
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suggests that the professional experience/age of the academic entrepreneur is the most important
determinant of her firm location choice in our sample. Consistent with our theoretical results
then, we find that academic entrepreneurs that are younger or at earlier stages of their academic
careers maybe hesitant to locate their firm at a distance from their campus and that such cohort
effects may overwhelm other factors in the firm location decision. 19 Controlling for the level of
professional eminence does not change this basic result as the Eminence dummy variable is
statistically insignificant.
With respect to remaining factors that can explain the location choice of academic
entrepreneurs, we find the impact of firm co-founder(s) particularly interesting. Specifically, we
find that there is a 17 percent higher chance for the firm to be located on campus whenever a cofounder is in proximity to the firm. The magnitude of the variable suggests that the proximate
presence of co-founder(s), when they exist, is a significant factor in explaining the location
choice of academic entrepreneurs. 20
Controlling for other personal characteristic that may affect the mobility of the academic
entrepreneur has limited influence on her location choice in our sample. Serial academic
entrepreneurs as well as those with previous work experience at other institutions are not found
to make materially different location choices. In contrast, academic entrepreneurs with more
19

We note here that we explored the possibility that interaction effects among entrepreneur-specific and locationspecific variables could be important (e.g. Age*Distance to VCF, Age * Average number of PhD graduates in
Biosciences) but found no empirical evidence to support them. Furthermore, in order to test whether observations
from biotech/venture capital hubs drove our empirical results, we re-estimated Models 1 and 2 while we
progressively excluded observations from a. Stanford, b. Harvard University, Harvard medical school, MIT, and c.
Salk Institute, Scripps Research Institute and University of California-San Diego. In all these models the results
were qualitatively similar to the baseline estimates presented above and as such our conclusions that personal
entrepreneur characteristics are prime drivers of firm location remained intact.
20
It is possible that the location of co-founders is affected by the presence of a medical school on campus. If this
was true, the impact of the co-founders and that of the presence of medical school on the firm location choice of the
academic entrepreneur could overlap. To test the robustness of our results against this possibility, the models in
Appendix Table 2 include specifications where the medical school dummy is included separately from the cofounder dummy. In these models the magnitude, sign and statistical significance of the medical school dummy is
very similar to the corresponding figures in Table 4 (for instance the logit estimate of the medical school dummy of
the full model in Table 4 is 0.88 and the logit estimates of the subset models in Appendix 2 are between 0.94 and
0.96). Accordingly, we expect our estimates to measure separate effects of medical school and co-founder on
location choice.
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patents are found to be more likely to start their firms locally. For each additional patent owned
by the academic entrepreneur, the probability of on-campus firm location increases by 0.14 and
the probability of out-of state firm location decreases by more than 0.18. These results seem to
support findings reported in previous literature (e.g. Zucker et al., 1998) where entrepreneurs
with an established record of research with commercial potential are able to attract the necessary
resources to form firms and start them locally.
Finally, we find that over the period of our analysis the tendency of academic
entrepreneurs to start their firms at a distance from their academic institution increased. This
trend may reflect the increase in the size and reach of research collaborations and networks as
communication costs have declined over time (Johnson and Lybecker, 2012).

6. Summary and Conclusions

Partially prompted by the limited treatment in the academic entrepreneurship literature, we
developed a theoretical model to examine the location choice of the academic entrepreneur
within the standard utility maximization theory. The academic entrepreneur is assumed to
maximize her utility by allocating her effort between academic and entrepreneurial pursuits
which, in turn, determines her future streams of income and end-period wealth. Our theoretical
model showed that the optimal allocation is a function of both personal and environmental
factors that condition the relevant payoffs of entrepreneurial efforts, and that such factors can be
empirically observed. Guided by our theoretical model and prior literature we then specified and
measured a set of factors that could have influenced the firm location choice of 187 venturecapital backed biopharmaceutical firms started by 275 academic entrepreneurs in the U.S. We
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then showed that using an ordered logit model to examine these choices is both theoretically
consistent and empirically relevant. Based on this model, we drew some important conclusions.
First, there are location-specific factors that have a significant impact on the location
choice of the academic entrepreneur. The distance from the nearest funding venture capital firm
has a statistically significant effect on the location choice, although the magnitude of this impact
is relatively modest. The distance to other successful biotech firms also has a significant impact.
The location of the firms co-founder(s) has, similarly, a significant influence on the firm location
choice. Finally, the presence of a medical school at the academic entrepreneur’s institution has a
significant and large impact on the firm location choice. This seems to confirm the relevance of
medical schools and similar infrastructure for biotech research and firm spawning, as reported in
various case studies in the literature.
Second, there are entrepreneur-specific factors that have a significant impact on the
location choice of the academic entrepreneur.

The age/professional experience of the

entrepreneur is strongly significant and has a substantial influence on the entrepreneur’s choice
of firm location. Other factors being equal, younger/less experienced entrepreneurs are more
likely to locate their new firms closer to their current institution. Academic entrepreneurs that
own patents are similarly more likely to locate their firms closer to their institutions.
Third, of equal interest are the location- and entrepreneur-specific factors that do not have
a significant impact on the location choice of the firms in our sample. Proximity to local
agglomerations of venture capital firms or local pools of graduates in biophysical sciences is not
found to have a significant impact. Similarly, such personal characteristics as professional
eminence, evidence of previous mobility, or serial entrepreneurship also do not have a significant
impact on location choice of the firms in our sample.
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From a policy perspective, our empirical results suggest that a deeper understanding of
the location choice of firms spawned by universities may require more research and increased
attention to the characteristics and incentives of the academic entrepreneurs that establish them.
Therefore, our findings may be relevant to the ongoing debate about policies designed to create
“entrepreneurial” local environments. While broad capital investments in local research
infrastructure may help to attract new firms, our results suggest that the personal characteristics
of academic entrepreneurs as well as the various incentives they face may be equally important
for the creation of local firms. As a case in point we refer to the BioRegio contest that was
launched in 1995 by the German government in order to strengthen the biotechnology industry of
that country, partly via the creation of local biotechnology firms. Briefly, under this contest
different regions competed for a common pool of funds and, as explained in detail in Dohse
(2000), the criteria for picking the winners focused solely on the institutional infrastructure of
each region. Notably, the characteristics of potential (academic) entrepreneurs were not taken
into account when selecting the winning regions, which might have hampered the efficacy of the
program to promote sustainable high growth startups (Champenois, 2012). Indeed, our results
indicate that policies that target the responsive cohort of academic professionals may have high
payoffs by increasing the regional rate of new firm creation.
It is also worth noting that our fitted ordered logit model leaves unexplained a significant
portion of the variation in the observed firm location outcomes in our sample. Our theoretical
model clarifies why such unexplained variation should be expected. Entrepreneurial scientists
are likely to make lifetime decisions not only on the basis of financial rewards alone but also on
a host of other important factors. These might include academic achievement and non-monetary
rewards (e.g. honors, awards, reputation); quality of life and lifestyle considerations (e.g. leisure,
proximity to recreation, proximity and time availability for friends and family); other personal
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and family considerations and the like. Such factors are difficult to measure through secondary
data and as such they are not accounted for in our empirical analysis. Further, the theoretical
model clarifies that the inherent heterogeneity in the individual preferences of academic
entrepreneurs should also be expected to increase the unexplained variation in our sample.
Primary data that emphasize such considerations and their impact on the firm location choice of
the academic entrepreneur could therefore offer additional and useful insights.
We conclude with the boundaries of our study. First, as part of the research design we
focused on firms that received funds from venture capitalists in order to be able to measure the
effects of external finance on location choice. By extension, our results may not generalize to
firms that do not receive funds of this kind. Also as part of our research design, we included
academic institutions in our sample that had as few as one firm birth and as many as nineteen.
More than half of the institutions had only one firm birth and only a handful had more than five.
Consequently, this inherent data structure did not allow us to control for unobserved
heterogeneity across academic institutions via panel data methods. Testing and evaluating the
potential impact of such effects could be a useful contribution of future studies.
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