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Abstract

Innovative start-ups are important drivers for economic development. However, they are
often reputed to suffer from several market imperfections and lack, particularly in their early
years, the necessary resources to flourish. Incubators are an important policy mechanism for
nurturing the creation and growth of viable and successful entrepreneurial ventures.
Specifically, we argue that incubators act as an effective tool in filling start-ups’ social capital
and in conferring them more legitimacy, so as to ease start-ups’ possibilities to stipulate
alliances with key third parties. In this respect, we also theorize that incubators are
heterogeneous and these helping functions may vary with their inherent characteristics. In
particular, we propose that the supposed ‘bridging effect’ towards start-ups’ alliances could
also depend on the size of the incubator, its institutional affiliation, and the nature of the
alliance at stake (R&D vs. commercial). The hypotheses are tested through a dataset of 1,752
young innovative companies, which were surveyed contextually to the first monitoring
survey on innovative Italian start-ups, organized in 2016 by the Ministry of Economic
Development (MISE) and by the National Institute of Statistics (ISTAT). By performing our
analysis on this sample, we are able to scrutinize start-ups within a single legal framework,
the one identified by the Italian Legislation, “Startup Act”, on young innovative companies.
Results from econometric models suggest that incubatees are significantly more likely to
stipulate alliances with third parties. This bridging role is found not to depend so much about
the size of the incubator, even if a moderate advantage can be ascribed to large incubators;
but, conversely, it appears highly contingent on specific matches between the institutional
affiliation of the incubator and the nature of the alliance. Findings of this study are used to
infer implications for both theory on entrepreneurship and policymakers.
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1. Introduction

The role that innovative start-ups play for ensuring higher performance in modern economic
systems is well-understood (Aghion and Howitt, 1992; 2005; Baumol and Strom, 2007). In
fact, this type of firm represents an important driver for ensuring high levels of dynamic
efficiency in economic systems and, in doing so, enables economies to enhance performance
and growth trajectories (Audretsch, 1995; Acs et al., 2006; Samila and Sorenson, 2011). At the
same time, there is little doubt that start-ups may be subject to a consistent number of market
failures that may severely hamper their flourishing (Peneder, 2008; Grilli, 2014; Audretsch et
al., 2020). These market failures invest a large portion of their activity, especially at the early
stage of their life cycle. Hurdles may range from capital market imperfections which limit their
possibility to access finance (e.g. Storey and Tether, 1998; Carpenter and Petersen 2002;
Revest and Sapio, 2012) to difficulties in hiring personnel in the labor market, due to the
absence of vested positions in the market (Sauermann, 2018). All these barriers translate in a
quest for policy intervention (e.g. Lerner, 2002; Holtz-Eakin and Rosen, 2003; Economidou et
al., 2018; Sanders et al., 2020). If the quiver of entrepreneurship policy abounds of possible
mechanisms implemented with the aim of stimulating the creation and development of
innovative start-ups (see the recent surveys by Audretsch et al., 2020 and Sanders et al., 2020),
one of the most pursued instruments has historically been the incubator. Originated in the
United States in the 1950s and spread over Europe in 1970s and 1980s (see Bruneel et al.,
2012; Mian et al., 2016), usually promoted and funded by the government, the “business
incubator is a shared office space facility that seeks to provide its incubatees with a strategic,
value-adding intervention system of monitoring and business assistance” (Hackett and Dilts
2004, p.57). Throughout the years, this institution has been largely scrutinized so as to

investigate its effectiveness as a policy tool (see Mian et al. 2016 for a recent survey). The



quantitative empirical literature investigating the ability of incubators to nurture virtuous
entrepreneurial dynamics in innovative sectors has largely relied on a comparison of
performance between incubatees and non-incubated ventures, controlling for several possible
contextual confounding factors (e.g. Colombo and Delmastro, 2002; Siegel et al., 2003; Lukes
et al., 2019). All in all, and taking a global view, the evidence produced is fragmented but
generally pointing to a positive impact, possibly depending on not-yet fully-identified
contextual factors (Eveleens et al., 2017). Our present analysis wants to “peel back the layers”
and goes in depth in understanding the chain antecedents to incubatees performance, and in
doing so, aims at investigating a possible causal thread to extant research. As a matter of fact,
the possibility that incubators can help incubatees to establish formal alliances with third
parties has never been deeply investigated in the literature by the means of large quantitative
analyses (see Colombo et al., 2012 for a partial exception focused on academic start-ups). This
IS surprising for at least two reasons. First, the literature identifies the capacity for innovative
start-ups to establish (e.g. Stuart, 2000; Hsu, 2006; Lindsey, 2003; 2008) and possibly maintain
(Hohberger et al., 2020) alliances with other entities as one of the most crucial factors for their
success in markets. Innovative start-ups have, for their own characteristics, limited access to
the pool of resources (whatever their nature) that have to be often combined with their own in
order to produce value (Teece, 1986; Gans and Stern, 2003; Colombo et al., 2006). Thus,
innovative start-ups’ knowledge and skills should often complement the ones possessed by
other actors in the ecosystem in order to result in an effective innovation, or their finished
products and services usually lack adequate brand endorsement and have to access well-
established distribution channels to be profitably launched in the market. Second, we are now
in the era of “networked incubators” (e.g. Bellingtoft and Ulhgi 2005), where one important
function assigned to this new concept of incubator is to increase and enhance the social capital

which incubatees may rely upon for their nascent entrepreneurial activities.
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This study recognizes this important gap in the literature and represents a first attempt to fill
it. Specifically, we argue that incubation has a positive effect on the likelihood of incubatees
establishing alliances with third-party organizations (e.g., other firms and universities), but this
positive effect can also be contingent on specific incubators’ characteristics. In particular, we
claim that in order to improve their chances to attract external partners, start-ups need both to
enlarge their network horizon, i.e. increasing their social capital, and to be legitimate players
in the entrepreneurial ecosystem. Incubators can provide a wider network horizon, can
legitimate their tenants, but these functions may also strongly depends on their characteristics
(Barbero et al., 2012). In other words, incubators are not all the same, and their heterogeneity
along given characteristics may play a role on their supposedly positive ‘bridging effect’. In
this respect, we focus on the size of an incubator, which is likely to be correlated with the
breadth of (internal and external) social ties an incubatee may have access to, and on the
institutional heterogeneity of the incubator, where different affiliations of an incubator may
offer different possibilities in terms of links and exert diverse legitimation strengths, also
depending on the nature of the alliance at stake. In fact, legitimacy for start-ups could be
strongly reliant on the nature of the supporting organization and exhibits distinct fits into the
entrepreneurial ecosystem according to the different type of the alliance sought for (e.g.
Lindsey, 2003; Colombo et al., 2006).

The primary source of data used to perform the analyses is the “Startup Survey”
administered in 2016 to Italian innovative start-ups by the Italian Ministry of Economic
Development (MISE) and by the National Institute of Statistics (ISTAT) with the aim of
performing an evaluation of the Italian national “Startup Act”, which was issued at the end of
the year 2012. Out of the 2,275 start-ups which participated in the survey, we were able to
retrieve the variables on firm, geographical and entrepreneur-level factors needed to build our

dataset on 1,752 incubated and non-incubated ventures. Our findings point to an important
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bridging effect of incubators, i.e. incubation is positively and significantly associated with a
start-up’s likelihood to stipulate formal agreements with third parties, which is rather
independent from the incubator size, though a moderate advantage can be ascribed to large
incubators. Moreover, different incubator affiliations are found to be associated to different
likelihoods for start-ups to stipulate different typologies of alliances. In particular, start-ups
located in university-affiliated incubators are positively and significantly associated with R&D
alliances, while public-affiliated incubators show a greater tendency for their incubatees to
stipulate commercial alliances.

Thus, the results of the econometric models, by shedding light on the contingencies
inherently rooted in the incubation bridging effect towards start-up’s alliances, have several
interesting implications for different type of stakeholders. In fact, they identify a specific and
well-defined domain where an incubator may exert a beneficial effect towards incubatees. This
adds to the academic debate, by showing that the so-called liability of newness or adolescence
(Stinchcombe, 1965; Bruderl and Schussler, 1990) can at least to some extent be ameliorated,
if not circumvented, by the joint use of appropriate quality signals and network enlarging tools,
where the latter can also be put in place by the policy maker. Relatedly, given the recent great
emphasis on innovative entrepreneurial ecosystems and on the ways to trigger and nurture them
(Stam, 2015; Kuckertz, 2019), our analysis offers a possible pathway to regulators for
alimenting the process through the establishment of incubators which enhance interactions and
collaborations between the various relevant actors.

The paper is organized as follows. In the next Section, the conceptual background is defined
and the hypotheses are formulated. The third Section depicts the institutional setting, presents
the sample and describes the variables. The fourth Section reports the econometric findings,

while the closing Section discusses them to draw final remarks.



2. Conceptual background and hypotheses development

2.1. The incubator: a general overview

With this study we intend incubators as organizations, developed on a property-based
initiative (Phan et al., 2005), which provide to start-ups, i.e. incubatees, a series of tangible and
intangible resources, including: infrastructural capital (Hackett and Dilts, 2004), management
and administrative support (Peters et al., 2004; Grimaldi and Grandi, 2005), social
environment, technological and organizational inputs (Phan et al., 2005; Bergek and Norrman,
2008; Clarysse et al., 2005; Hansen et al., 2000) with the ultimate goal of transforming an
entrepreneurial idea into a viable company. Generally speaking, incubators deal with early
stage and embryonic ventures (Aernoudt, 2004; Hackett and Dilts, 2004; Grimaldi and Grandi,
2005), while “science parks” and “technology parks” are commonly intended for relatively
more aged ventures (Bergek and Norrman, 2008). They also differ from “accelerators”,
because incubators generally do not invest equity capital in the incubatees, especially if one
looks at the European context (see Cohen et al., 2019 for the case of accelerators in the U.S.
context).

Incubators are institutional elements which have greatly evolved over time along with the
specific characteristics of the context in which they were called to operate. Originated in the
United States (U.S.), Bruneel et al. (2012) identify three distinctive generations of business
incubators, which differ according to objectives and assets the incubator wanted to offer to
incubatees. Starting from the incubators of the first generation (i.e. from early 1960 to all the
1980s), which were primarily intended to offer shared office spaces and physical resources in
order to decrease the fixed costs per incubatees, we moved through the 1990s to a second
generation of incubators which also added the provision of coaching and training supports to
start-ups, to finally arrive at the present third generation (early 2000s — now), where incubators

often have the additional objective to extend the network boundaries of the incubatees and
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augment their social capital in terms of technological, financial and professional contacts. In a
nutshell, like in a Russian Matryoshka doll, one can say that, over time, the typical incubator’s
mission has more and more enlarged its perimeter, to embrace diversified functions and
competences and, thus, increase the offer of services to incubatees.

2.2. A new incubator archetype: Networked Incubator

Hansen et al. (2000) were among the first to define networked business incubators as the
new business and organizational model for start-ups’ incubation that has to offer, in addition
to the typical services of the first two generations, also access for incubatees to an extensive
network.

In this respect, a distinction is commonly made (see e.g. Lyons, 2000; Patton and Marlow,
2011; Bruneel et al,. 2012) between internal and external networks. Lyons (2000), in particular,
argues that both of them are of equal importance for supporting start-ups and should be properly
leveraged by an effective incubator. Thus, the incubator should act as an intermediary with an
external pool of potential partners, in both the financial and the commercial spheres (Schwartz
and Hornych, 2010), but simultaneously should promote the creation of internal networks,
since both types of networks are deemed necessary to assert the quality of the new venture and
help the start-up to gain legitimacy in markets.

The incubator is assumed to build and make available its own network of contacts for its
tenant ventures (Hughes, et al., 2007), because incubatees generally have a scarcely developed
network due to their innate lack of experience. In such cases, incubators are supposed to help
incubated firms in the uncovering of their “network horizon” and, by leveraging it once
discovered, incubators can create new possibilities for strategic actions of their incubatees
(Holmen, et al., 2013). From this perspective, the ability for an incubator to nurture such
dynamics should take into account start-ups’ needs together with the centrality of the incubator

in the network. However there is a dearth of studies tackling these issues. The recent review
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performed by Eveleens et al. (2017) makes evident how the literature on networked incubators
greatly suffers from the main limitation of looking at the effects of incubation on incubatees
by-passing “the network™ dimension and focusing on the ultimate performance of start-ups in
terms of more generic indicators (e.g. sales performance, employees growth). In their last
recommendation on future directions for research in the field, the same authors argue (Eveleens
etal., 2017, p. 697):

“Finally, further research has the task of developing a finer-grained model of the impact of
network-based incubation on start-up performance. This model needs to go beyond the taken-
for-granted assumption that the benefits from network-based incubation improve start-up
performance in general. It should explain and predict how specific intermediary benefits
derived from network-based incubation lead to a change in specific performance dimensions.

We call for further research to continue assessing the impact of specific intermediary benefits
on start-up performance measures.”

Our analysis seeks to provide a first answer to this important call. In the exploration of the
aforementioned issues, we will analyze the enabling role of incubators in terms of alliance
prospects of their incubatees, i.e. their ‘bridging effect’. In doing so, we aim at understanding
whether this effect may also depend on contingencies related to both the characteristics of
incubators and the different typologies of alliances, where we focus on the two types of
alliance, which are both deemed key to the success of innovative start-ups: commercial
alliances, i.e. targeting the market for products (e.g. Teece, 1986; Colombo et al. 2006), or
alliances aimed at research and development and technological advancements (Gans and Stern,
2003).

2.3. Hypotheses development

Our argument on the supposed positive ‘bridging effect’ of incubators towards their

incubatees relies on two main pillars: social capital and legitimacy. Both these key theoretical



constructs may increase the concrete possibilities of a start-up to establish alliances with third
parties (Aldrich and Zimmer, 1986; Gulati, 1995, 1999).

Suffering from a typical liability of newness and adolescence (Stinchcombe, 1965; Bruderl
and Schussler, 1990), innovative start-ups struggle to attract the necessary resources needed to
exploit the identified entrepreneurial opportunities. Incubators are recognized as a resource-
rich environment that can contribute to alleviate a start-up’s resource void also, but not only,
through their extensive network of contacts (see e.g. Hansen et al., 2000; Bgllingtoft and Ulhgi,
2005). In this respect, incubation is expected to increase the social capital of incubatees through
the expansion of their network horizon due to the addition of both internal and external new
contacts. The former are represented by links with other incubatees, within an incubator’s
premises, while the latter are both represented by external contacts provided by the incubator
but also, potentially, by other incubatees, where, we know it since Granovetter (1973), these
weak ties are not necessarily of lesser importance in establishing relationships that otherwise
would remain out-of-reach.

However, being a node of a wider network may not suffice for a start-up to be successful in
attracting potential partners interested in establishing alliances. As we know since DiMaggio
and Powell (1983), organizations search (and often struggle to obtain) legitimacy, thus to be
considered credible actors in the context in which operate. In our setting this means that settling
formal cooperation agreements with third party organizations requires a start-up to be also

considered a legitimate agent (Stuart et al., 1999; Kumar and Das, 2007). Indeed, being selected

! There are multiple definitions across and within different scientific domains of what the two constructs identify.
Here we adopt what we gauge are the prevalent views in both the economics and management streams of literature.
More specifically, for social capital we intend the array of relationships and ties arising from social structures,
networks and memberships which may benefit a given actor (e.g. see Davidsson and Honig 2003, p. 307); while
legitimacy “is a generalized perception [...] that the actions of an entity are desirable, proper, or appropriate within
some socially constructed system of norms, values, beliefs, and definitions.” (see Suchman, 1995, p. 574).
Adhering to this view, legitimacy also reflects the congruency between the results and the expectations the social
system has towards the outcome of an individual organization (Ashforth and Gibbs, 1990).
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by an incubator (in case it is renowned) may contribute to reduce the legitimacy gap start-ups
face at the very early stage of their life cycle. This legitimacy effect may increase the start-up’s
visibility and its appeal in the eyes of third parties, enabling the start-up to build solid
partnerships through which filling its resource gap (Zimmerman and Zeitz, 2002; Bgllingtoft
and Ulhgi, 2005).

Summing these argumentations about social capital and legitimacy, we can posit our first

starting hypothesis, on the ‘bridging effect’ of incubation:
H1: Incubated start-ups are more likely to establish alliances with third parties.

The intensity of both social capital and legitimacy, and so the underlined strength of the
‘bridging effect’ for incubatees, may well vary with specific characteristics of an incubator.
We initially focus on incubator size and start our reasoning from the pillar of social capital. In
this respect, if it is generally true that alliances need trust among parties (Bierly Il and
Gallagher, 2007), and this trust could be facilitated in small-size environments due to a higher
frequency of interactions among individuals (Rotter, 1971; Lewicki and Bunker, 1995), we
advance the hypothesis that, for what concerns start-ups’ alliances, a networking argumentation
should prevail. Larger incubators, in terms of number of incubatees and collaborating partners,
automatically increase the internal and external networking possibilities for incubatees and
should help the incubated start-up span its boundaries. In all circumstances and events which
are to some extent affected by serendipity (Kilduff and Tsai, 2003; Mitsuhashi and Greve,
2009), and where actual realization implies a match between two distinct entities that may
remain episodic and sporadic given the high transaction and administrative costs faced by start-
ups in alliance management (Colombo et al., 2006), an enhancement of the pre-conditions
which are conducive to the phenomenon at stake should then translate into a greater number of

realized matches.
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Conversely, we do not expect the legitimacy effect stemming from an incubator to be
necessarily and strongly dependent on the size of this latter. Other characteristics of an
incubator such as its institutional affiliation and prominence may clearly be important (see
infra) and be correlated to some extent with size, but we hypothesize that being located in a
relatively smaller incubator per se should not legitimate less a start-up than being located in a
large one. Thus, summing up all these lines of reasoning and especially focusing on the

enhanced networking function aforementioned, we pose our second hypothesis:

H2: Incubated start-ups are particularly likely to establish alliances if their incubator is

large.

We also argue that a different ‘bridging effect’ could source from the diverse institutional
affiliation of an incubator, i.e. the type of the main institution endorsing and financing its
creation, where we distinguish between three categories: academic, governmental and
corporate incubators. The “academic” label identifies incubators created by a single university
or a group of them, “public” incubators are mainly governmental (at local and/or central level)
initiatives and the “corporate” categorization isolates all incubators which are entrepreneurial
initiatives, being them put forward by individuals, companies or other already existing
organizations.

In this respect, the literature stream on alliance formation has extensively documented how
legitimacy for start-ups can be leveraged by the backing of established organizations (Stuart et
al., 1999; Colombo et al., 2006). In particular, since organizational legitimacy is based on
community perceptions of an organization’s assets and operations which are deemed desirable
within a given social context (Suchman, 1995; Suddaby et al., 2017), due to lack of (or limited)
information about the new venture in the start-up period, these perceptions are likely to be

driven by the nature of the sponsor organization and its distinct fit into the entrepreneurial
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ecosystem. If this literature has mainly focused its attention on the legitimacy exerted by the
nature of direct investors on nascent ventures as the main form of sponsorship, we extend these
lens of investigation, and embrace into the analysis also possible legitimacy effects stemming
from different types of incubators, beyond and upon the effects produced by the different
typologies of shareholders of the start-up.

In doing so, we put forward the idea that both the legitimacy and networking capabilities of
incubators could be dependent on their institutional affiliation but also be contingent on the
nature of the alliance under consideration, where, in accordance with other studies (e.g.
Colombo et al., 2006), we follow the seminal distinction between R&D (explorative
technological) and (exploitative) commercial alliances.

In many institutional contexts, universities are at the forefront of both basic and applied
research and cumulatively constitute one of the largest contributors to R&D spending. The
community at large accredits universities with the role of primary institutions for research-
based activities (Mansfield and Lee, 1996). As a consequence, start-ups located in an academic
incubator are likely to be perceived as endowed with superior resources and capabilities to be
leveraged in the development and implementation of innovative projects (Colombo and Piva,
2012). If simple academic affiliation as a PhD student or a researcher of some members in the
founding team can probably exert only a limited impact toward third parties (see Colombo et
al., 2012), being located in an university incubator is likely to be perceived as a much more
tangible and powerful signal, since it also reveals a high level of commitment on the project by
the university. Accordingly, potential partners seeking to gain from a mutually beneficial
agreement focusing on R&D activities should accordingly be willing to establish a formal
alliance with start-ups endorsed by an academic incubator to a greater extent because they

would perceive the latter as legitimate players in the R&D domain.
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In parallel, it is also legitimate to assert that both the internal and the external components
of the network of academic incubators should be formed and rely to a great extent on links
based on R&D activities. We therefore posit that academic incubation is not only able to
legitimate incubatees in R&D matters but also to enlarge start-ups’ social capital towards that

direction. Following this line of reasoning, we formulate the following research hypothesis:

H3a: Incubated start-ups will be particularly likely to establish R&D alliances if they are

located in an academic incubator.

Turning to commercial alliances, and looking at the relevance of our two pillars, social
capital and legitimacy, a series of considerations are in order. On the one hand, for the reasons
exposed above, academic incubators should be in a relatively disadvantaged position compared
to other incubator typologies. If their mission is often well-exemplified by technology transfer
towards society, the infant stage of development and/or high-risk profile of many of their
incubatees could be less attractive to third parties in terms of immediate commercial utilization.
On the other hand, corporate incubators may not be interested in spurring alliances of their
incubatees with third parties, especially if these alliances are not aiming at the pre-competitive
stage but do have a commercial exploitative nature. In fact, the incubator established by
incumbent organizations could be set up to serve the needs of the sponsoring institutions which
may have not an interest in leakage possible competitive advantages arising from start-ups
located in what they consider “their” incubators. Moreover, start-ups may also have a
preferential access to complementary assets for the commercial exploitation of their products
directly from the sponsoring institutions without the need to stipulate any formal agreement
with external third parties. Finally, and looking at the legitimacy side, this type of incubators
are business on their own and, without investing in incubatees (contrarily to what accelerators

typically do), they may develop an exploitative attitude towards incubatees rather than a
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genuine interest in their development, equating incubatees to “clients” which can be (easily)
substituted on the market. Thus, all in all, the remaining category of public incubators, provided
that their social capital is large enough and their selection procedure is sufficiently competitive,
so that a legitimacy effect can effectively originate from admission, could be in a better position
to enact their incubatees to stipulate commercial alliances. In this case, the ‘bridging effect’
would be highly contingent on the ‘certification effect’ or ‘stamp of approval’ that the public
actor is able to exert (Lerner, 2002). In a typical context characterized by strong information
asymmetries as the one here analyzed, where start-ups do not possess neither vested position
in markets nor a solid track record on performance to rely on, being “approved” by a reputable
institution may represent a powerful signal (Spence, 1973) towards third parties of their
intrinsic quality and potential profitability (Stuart et al., 1999; Stuart and Sorenson, 2007).
Accordingly, these sponsored start-ups could be perceived by prospective external partners as
more promising players from a market perspective than other typologies of start-ups (Stuart,
2000; Hsu, 2006; Lindsey, 2003; 2008). Needless to say, the question of whether public
managers and civil servants are in the condition to exert this signal is far from being obvious,
but the circumstance is not deemed implausible by the literature in the field (e.g. Lerner, 2002;
Kleer, 2010; Colombo et al., 2013; Guerini and Quas, 2016; Grilli and Murtinu, 2018).2

Therefore, we advance our final hypothesis:

H3b: Incubated start-ups will be particularly likely to establish commercial alliances if they

are located in a public incubator.

2 See Lerner (2002, p. F78) “[...] government officials [...] need to be able overcome the many information
asymmetries and identify the most promising firms. [...] Is it reasonable to assume that government officials can
overcome these problems while private sector financiers cannot? Certainly, this possibility is not implausible. For
instance, specialists at the National Institute of Health or Department of Defense may have considerable insight
into which bio-technology or advanced materials companies are the most promising, while the traditional financial
statement analysis undertaken by bankers would be of little value. In general, the certification hypothesis suggests
that these signals provided by government awards are likely to be particularly valuable in technology-intensive
industries where traditional financial measures are of little use.”
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3. Institutional setting, sample and variables

3.1. Institutional setting

In the Italian institutional context, incubation is a relatively recent phenomenon. The first
incubators were established in the 1980s as public initiatives aimed at promoting
entrepreneurship and economic development mainly in the most disadvantaged areas of the
country (Colombo and Delmastro, 2002). Since the end of the 1980s, still relying on public
funds, science and technology parks also started to implement incubation pathways in order to
support innovative entrepreneurship. In the late 1990s, university incubators have also begun
to spread: these organizations usually offer services similar to those offered by other types of
incubators, but are more oriented towards the transfer of scientific and technological
knowledge from the academic world. It is only from the 2000s onwards that private incubators
have been flanking public ones, thus enriching the Italian entrepreneurial ecosystem (see
Auricchio et al., 2014 for a detailed history of business incubation in Italy).

Though the Italian entrepreneurial ecosystem is more developed and dynamic than it used
to be, incubators are still scarce, have limited resources and their presence is geographically
fragmented (Social Innovation Monitor, 2021). Moreover, having been often established by
public entities to pursue a multiplicity of objectives that range from job creation to industrial
development, from technology transfer to fostering entrepreneurship and internationalization,
their selection processes are far less formal and rigorous than they use to be in more advanced
ecosystems. Scouting activities are not well-formalized and more often than not they are
conducted in-house, without involving any external partner. Start-ups or entrepreneurial teams
are also selected by internal members, thus making the selection process highly discretionary.
In sum, selection into incubation is far from being perfect (Italian Ministry of Economic

Development, 2017).
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In order to partially circumvent some of this issues, in the following analyses we rely solely
on certified incubators. A certified incubator must meet requirements established by the Italian
Ministry of Economic Development.® In particular, they are: being able to provide incubates
with physical facilities, equipment and systems; being managed by individuals with well-
recognized expertise in business and innovation and having a permanent technical and
managerial consultancy structure at its disposal; having regular collaborative relationships with
universities, research centers, public institutions and financial partners that carry out activities
and projects related to innovative startups; having adequate and proven experience in

supporting innovative start-ups.
3.2. Data collection

Data are based on a survey launched by the National Committee of the Italian Ministry for
Economic Development on the “Monitoring and Evaluation of National policies for the Eco-
system of Italian Innovative Start-ups” and administered by the Italian National Institute of
Statistics (ISTAT) from April to May 2016. The aim of this survey effort was to collect
information on Italian innovative start-ups along a series of dimensions including their human
capital, financial structure, innovation strategies and subjective evaluation of the public policy
instruments that had been recently put in place to sustain innovative entrepreneurship in Italy.*

In fact, in the late year 2012, the Italian Government issued a law (Law no. 221/2012,
modified by further amendments, also known as Italian Startup Act) which introduced the
possibility for innovative start-ups to (optionally) qualify themselves for a series of benefits.

Innovative start-ups should have complied with the following requisites: (i) being truly

5 DL 179/2012  and DM December 22, 2016. For  further  details, see
https://www.mise.gov.it/index.php/it/impresa/competitivita-e-nuove-imprese/start-up-innovative/incubatori-
certificati.

4 The complete version of the questionnaire is available on the official website of the Italian Ministry for Economic
Development.
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entrepreneurial acts (other existing companies could hold only minority shares); (ii) being
younger than 5 years; (iii) operating in high and medium technology-related businesses; (iv)
not having distributed dividends and not being listed on a stock exchange; (v) having annual
revenues below 5 million Eur. Furthermore, one out of the following three additional
requirements should have been met by a start-up in order to gain its “innovative” status: (i)
being the owner or licensee of a patent or a registered software or a generic intellectual right;
(i) having at least one third of employees with a Ph.D. or a research tenure (or at least 66% of
the employees with an M.Sc. degree); (iii) being able to document yearly investments in R&D
accounting for at least 15% of the revenues (or operating costs if they exceed the revenues).

To innovative start-ups (as identified by the Law) were granted specific incentives,
exemptions and access to privileged (and discounted) services. The retroactive nature of the
policy also allowed access to these support measures not only to the ventures created after the
promulgation of the Law, but also to those already existing before, provided that these firms
fulfilled the prescribed requirements (including the requirement to be less than 5 years old).
Measures spanned over different areas: from hard financial support, in terms of privileged
access to governmental guaranteed bank loans and fiscal incentives for external equity
investments, to the alleviation of bureaucratic and fiscal burdens in hiring employees. A
complete description of the eligibility criteria and all support measures is provided in Grilli
(2019).

The questionnaire targeted the whole population of Italian innovative start-ups, which was
equal to 5,150 firms as of December 2015. The questionnaire was filled with partial or complete
information by 2,275 start-ups, leading to a considerable 44% response rate. The surveyed

sample is ensured to be representative of the population on all dimensions on which ISTAT
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has information on both sides, i.e. population and sample, including firms’ geographic location,
industry affiliation, age and legal status (see MISE 2016, for further details).>

We complement data at the start-up level with information about incubators. At the moment
of the survey in Italy there were 39 certified incubators that might have supported through
incubation the surveyed innovative start-ups. In particular, we hand-collected data on incubator
size and affiliation by relying on the Italian Business Register maintained by the Italian
Chambers of Commerce and incubators’ websites, respectively.

3.3. Sample

The final sample used in our empirical exercise is composed by 1,752 innovative start-ups,
from which we were able to construct all the variables of interest. The sample consists of 497
incubatees and 1,255 non-incubated start-ups.

Table 1 shows the distribution of incubated and non-incubated start-ups according to the
type of established alliance (Panel A), backing at foundation (Panel B) and industry (Panel C).
The distributions of the two groups differ along the first two dimensions, as incubated start-
ups are more likely to have established alliances (related to both R&D and commercial
activities) and to be backed at foundation (with the exclusion of company-backed start-ups).
On the contrary, incubated and non-incubated start-ups do not significantly differ in their
industry distribution.

[Insert Table 1 about here]

Table 2 shows the distribution of the sampled start-ups according to the type of established

alliance across start-ups age.® Approximately, 46.6% of the start-ups established an alliance

(21.7% an R&D alliance, 13.0% a commercial alliance and the remaining 11.9% both of them).

5 Results of specific tests comparing the surveyed start-ups with the population are available upon request.

& At the moment of the survey (April-May 2016) there were 16 (ex-)innovative start-ups that exceeded the law
threshold of 5 years (accounting for less than 1% of the sample). All our findings are definitely untouched by the
choice of including or excluding them.
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Start-ups that established alliances are more likely to be born earlier. Age stratification
indicates that the share of start-ups having established an alliance of any sort increases from
37.7% when they are one year old to 64.1% when they are five years old. The positive trend
seems to be substantially driven by R&D alliances, as start-ups that established commercial
alliances are more evenly distributed across firm age.
[Insert Table 2 about here]
3.4. Variables and model specification
3.4.1 Dependent variables

Our main dependent variable is Alliance, a binary variable set equal to 1 if the start-up has
ever settled a formal agreement (i.e. a contract) focusing on R&D and/or commercial activities
with third parties and 0 otherwise. In order to test hypotheses H3, since we consider two types
of alliances, we built two distinct dependent variables: R&D Alliance and Commercial
Alliance. R&D Alliance is a binary variable set equal to 1 if the start-up has ever settled a
formal agreement (i.e. a contract) focusing on R&D activities with third parties and 0
otherwise. Likewise, Commercial Alliance is a binary variable set equal to 1 if the start-up has
ever settled a formal agreement (i.e. a contract) focusing on commercial activities with third
parties and O otherwise.

3.4.2 Explanatory variables

Our main explanatory variable is Incubation. It is a dummy variable set equal to 1 if the
start-up is or has ever been located in an incubator and 0 otherwise.

To test hypothesis H2 we need to distinguish between start-ups located in large and small
incubators. Each incubated start-up is allocated to the geographically closest incubator based
on the Euclidean distance between the start-up’s headquarter and those of incubators. We
validate the allocation procedure by exploiting information on incubatees provided by a

subsample of incubators. We identify large incubators as those simultaneously meeting the

19



following three requirements in 2015: i) having more than 10 employees; ii) having a
production value larger than 2 million Eur; iii) having a paid-in capital larger than 1 million
Eur. The remaining incubators are identified as small incubators. Having done that, we
construct the variable Large Incubator, a binary variable set equal to 1 if the start-up is or has
ever been located in a large incubator and O otherwise. Likewise, we construct the variable
Small Incubator, a binary variable set equal to 1 if the start-up is or has ever been located in a
small incubator and O otherwise. The baseline category includes start-ups that have never been
located in an incubator. In ad-hoc robustness checks, we re-operationalize the variables Large
Incubator and Small Incubator by considering the three above mentioned requirements one by
one (see Section 4.2.2).

Testing hypotheses H3 requires us to detect start-ups located in academic and public
incubators. We identify academic incubators as those having an academic institution among its
shareholders (Kolympiris and Klein, 2017). Accordingly, University Incubator is a binary
variable set equal to 1 if the start-up is or has ever been located in an academic incubator and
0 otherwise. We identify public incubators as those having a public entity (region, province,
etc) among its shareholders. Accordingly, Public Incubator is a binary variable set equal to 1
if the start-up is or has ever been located in a public incubator and O otherwise. Corporate
Incubator is a binary variable set equal to 1 if the start-up is or has ever been located in a
corporate incubator which is an entrepreneurial initiative, being it put forward by individuals,
companies or other already existing organizations and 0 otherwise. The baseline category
includes start-ups that have never been located in an incubator. Since information obtained
through the questionnaire was anchored to December 2015, we made also use of archival web
search engines to go back in time and retrieve past information.

3.4.3 Control variables
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Our model specification also includes a set of control variables. Basically, these control
variables are those commonly used in literature to capture the legitimacy that young innovative
start-ups may achieve though external or internal resources.

In order to measure the financial structure of start-ups at foundation, we introduce four
binary variables: University Shareholders at Entry, VC Shareholders at Entry, BA
Shareholders at Entry and Corporate Shareholders at Entry. University Shareholders at Entry
is set equal to 1 if the start-up, at its foundation year, was partly backed by a university or a
research center and 0 otherwise. VC Shareholders at Entry is set equal to 1 if the start-up, at its
foundation year, was partly (i.e. respecting the Law requirement (i) reported in Section 3.2)
backed by a venture capitalist and 0 otherwise. BA Shareholders at Entry is set equal to 1 if the
start-up, at its foundation year, was partly (i.e. respecting the Law requirement (i) reported in
Section 3.2) backed by a business angel and 0 otherwise. Corporate Shareholders at Entry is
set equal to 1 if the start-up, at its foundation year, was partly (i.e. respecting the Law
requirement (i) reported in Section 3.2) backed by another company and 0 otherwise.

For what concerns legitimacy from internal resources, in line with the seminal distinction
by Becker (1964) and subsequent operationalizations (e.g. Colombo and Grilli, 2005), we
construct two covariates: Specific Human Capital and Generic Human Capital. Specific
Human Capital captures the average number of years of experience among cofounders of the
same start-up obtained through pre-entry work experience in the same sector of the newly
founded firm and previous managerial and entrepreneurial experiences. Generic Human
Capital is the average experience start-up’s founders gained by working in sectors different
from the one of the focal start-up. By using Operative Shareholders we control for the size of
the entrepreneurial team, while Employees measures the number of employees hired with a
long-term contract. Furthermore, given the potential signaling role that intellectual property

rights may play in the eyes of complementary assets providers (e.g. Hsu and Ziedonis, 2013),
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we introduce the variable Patents which is set equal to 1 if the start-up is depositary or owner
of a patent or software, and 0 otherwise. Lastly, we also include Firm Age, which measures the
age (in years) of the start-up at the survey time, to control for heterogeneity in the stage of
development of sampled firms.

Dependent, explanatory and control variables are summarized in Table Al, which is
included in the Appendix.

3.4.5 Model Specification

To test our hypothesis H1, we estimate the following model:

Alliance;= ay + f1 Incubation; + yX; + Ind; + Reg, + ¢; Q)
where the i subscript denotes the individual sampled start-up, X; is the vector of firm-level
controls, Ind; are industry fixed effects, Regr are region fixed effects and ¢; is the error term.
Testing H1 implies to reject the null hypothesis Hy: 5; = 0.

To test our hypothesis H2, we unpack the incubation dummy to take into account the
incubator size and distinguish between start-ups located in large and small incubators.
Accordingly, we estimate the following model:

Alliance;= ay + f,Large Incubator; + B3;Small Incubator; +
+ vX; + Ind; + Reg, + ¢; 2

Testing H2 implies to reject the null hypothesis Hy: 8, — B3 = 0 since our hypothesis H2
implies that start-ups located in larger incubators have a higher probability of establishing
alliances than those located in smaller incubators.

Finally, to test our hypotheses H3 (H3a and H3b), we unpack the incubation dummy to take
into account the incubator affiliation and distinguish between start-ups located in academic,
public and corporate incubators. Accordingly, we estimate the following model:

Alliance,= ay + fiUniversity Incubator; + [sPublic Incubator; +

BeCorporate Incubator; + yX; + Ind; + Reg, + ¢ 3)
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where k = R&D Alliance, Commercial Alliance depending on the hypothesis we have to test
(we use R&D Alliance as a dependent variable to test hypothesis H3a, and switch to
Commercial Alliance as a dependent variable to test hypothesis H3b). Testing H3a implies to
reject the null hypothesis Hy: B, = 0 while testing H3b implies to reject the null
hypothesis Hy: S5 = 0.

3.5. Summary statistics

Summary statistics for the variables employed in this study are provided in Table 3.

[Insert Table 3 about here]

The correlation matrix is reported in Table 4. It does not show any worrying strong
association between independent variables. To further investigate the possible presence of
multicollinearity issues, a variance inflation factor (VIF) analysis was run before each
regression. Following Belsley et al. (1980), we can exclude any major concern, since the mean
VIF is always far below the threshold of 5, while the VIF of each independent variable is
always far below the commonly used threshold of 10.

[Insert Table 4 about here]

4. Results

4.1. Main results

4.1.1 Incubation and probability of alliance

Our hypothesis H1 suggests a positive relation between incubation and a start-up’s
likelihood of establishing an alliance with a third party organization (centered both on R&D
and commercial activities). Methodologically, we have to estimate the change in the probability
of establishing an alliance due to incubation. To this purpose, we estimate a probit model based

on Equation (1).
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Table 5 reports the results of three probit models. In column (1), we include only Incubation;
in column (2), we add also the four dummy variables accounting for the start-ups’ backing at
foundation (University Shareholders at Entry, VC Shareholders at Entry, BA Shareholders at
Entry and Corporate Shareholders at Entry). The remaining controls are included in column
(3) to get the complete specification reported in Equation (1). In every specification, we include
also a set of industry and regional dummies. Industry dummies are based on NACE Level 1
codes, whereas regional dummies are based on NUTS 2 territorial units. Moreover, we estimate
heteroskedasticity-robust standard errors.

[Insert Table 5 about here]

The marginal effects of the control variables give notable indications. In particular, start-
ups backed by academic institutions, business angels and mature companies are more likely to
establish alliances. The effect is stronger for the former: being university-backed increases the
likelihood of establishing alliances by 23%, whereas the effects go down to 13% and 4% when
start-ups are backed by a business angel and a mature company, respectively (the statistical
significance of the marginal effects also gets weaker going from 1% when start-ups are
university-backed to 5% and 10% when they are backed by business angels and companies,
respectively). Operative Shareholders is also positive and statistically significant (at the 1%
statistical level). Having one more operative shareholder in the start-up increases the likelihood
of establishing an alliance by 3% in absolute terms. Since the sample mean value of Alliance
is 0.47, the effect translates into a 6.4% increase in the probability of establishing an alliance.
As initially suggested by the descriptive evidence reported in Table 2, a strong positive effect
is also played by Firm Age. One year older start-ups are approximately 10.6% (0.05/0.47) more
likely to establish an alliance with third parties. Again, the effect is statistically significant at

the 1% level.
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Our main explanatory variable, i.e. Incubation, has a positive and statistically significant (at
the 1% level) marginal effect in every specification. The magnitudes of the effect are
comparable across specifications. They range between 0.09 in the specification reported in
column (3) to 0.11 in the specification reported in column (1). This suggests that being
incubated is associated with an approximately 10% (in absolute terms) increase in the

likelihood of establishing alliances with third parties. This result supports hypothesis H1.
4.1.2 Incubator size and probability of alliance

Our hypothesis H2 suggests that start-ups located in larger incubators are particularly likely
to establish an alliance with a third party organization (centered both on R&D and commercial
activities). In this case, we have to estimate the change in the probability of establishing an
alliance by differentiating between start-ups incubated in large and small incubators. To this
purpose, we estimate a probit model based on Equation (2).

Table 6 reports the results of three probit models. In column (1), we include only Large
Incubator and Small Incubator; in column (2), we add also the four dummy variables
accounting for the start-ups’ backing at foundation. The remaining controls are included in
column (3) to get the complete specification reported in Equation (2). In every specification,
we include also a set of industry and regional dummies. As before, we estimate
heteroskedasticity-robust standard errors.

[Insert Table 6 about here]

The marginal effects of the control variables are similar to those reported in Table 5.
Backing at foundation (in particular by academic institutions and other companies) is still
positively associated with the probability of establishing alliances. The same can be said for
the number of operative shareholders and start-up’s age. In the full-fledged specification,

reported in column (3), also Patents turns out to be positive and statistically significant (at the
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5% statistical level). Slight different results are conceivably due not only to the unpacking of
the variable Incubation (which is the only model modification with respect to Table 5), but also
to the variation in the sample. In fact, we were not able to retrieve information on the incubator
where start-ups were or have been located for the entire sub-sample of incubated start-ups: this
forced us to drop 247 observations. The robustness of results suggests that losing observations
IS not a serious concern in our estimations.

Turning to our explanatory variables, Large Incubator has a positive and statistically
significant (at the 1% level) marginal effect in every specification. The magnitudes of the effect
are pretty much the same across specifications and suggest that being located in a large
incubator is associated with a 14% (in absolute terms) increase in the probability of establishing
an alliance with a third party. On the other hand, Small Incubator is positive but not statistically
significant at the conventional levels in every specification. We also test that the differences
between the coefficients of Large Incubator and Small Incubator are equal to zero and the null
hypothesis is never rejected. These tests seem to indicate that start-ups located in large
incubators do not exhibit a significantly higher probability of establishing alliances than start-
ups located in small incubators do. Thus, hypothesis H2 is not confirmed, with our findings
that only point to a moderate advantage of start-ups located in larger incubators when it comes

to establish alliances with third party organizations.
4.1.3 Incubator affiliation and probability of alliance

Our hypotheses H3 suggest that start-ups located in academic incubators are more likely to
establish R&D alliances (H3a), whereas those located in public incubators are more likely to
establish commercial alliances (H3b). In order to test the two twin hypotheses, we discriminate
between the two kinds of alliance and estimate the two separated models in Equation (3). In

both models, we distinguish between start-ups located in academic (University Incubator) and
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public (Public Incubator) incubators from those located in incubators that are entrepreneurial
initiatives, being them put forward by individuals, companies or other already existing
organizations (Corporate Incubator). As in the previous cases, we use probit models.

Table 7 reports the results of four models. In columns (1-2), we show the estimates
relative to the models having R&D Alliance as dependent variable; in columns (3-4), the
dependent variable is Commercial Alliance. Columns (1) and (3) include only the three
explanatory variables, whereas we add also the controls in columns (2) and (4) to get the
complete specifications reported in Equation (3). In every specification, we include also a set
of industry and regional dummies. As usual, we estimate heteroskedasticity-robust standard
errors.

[Insert Table 7 about here]

University Incubator has a positive and statistically significant (at the 5% level) marginal
effect in both specifications reported in columns (1-2). The magnitudes of the effect range
between 0.13 and 0.14 thus suggesting that being located in an academic incubator is associated
with a 14% (in absolute terms) increase in the probability of establishing an R&D alliance with
a third party (as compared with non-incubated start-ups). However, the marginal effect of
Corporate Incubator is also positive and statistically significant at the 5% statistical level in
both specifications, thus indicating that the probability of establishing R&D alliances does not
significantly differ between the two categories of incubated start-ups (as also confirmed by a
test on the difference between the two effects). On the contrary, start-ups located in public
incubators seem not to benefit at all when it comes to establishing R&D alliances: the marginal
effect of Public Incubator is not statistically significant at any conventional level. Although
academic incubators seem not to be the only ones that facilitate the establishment of an R&D
alliance, our hypothesis H3a according to which the academic affiliation is particularly

conducive to that kind of alliance proves to be supported.
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Public Incubator has a positive and statistically significant (at the 5% level) marginal effect
in both specifications reported in columns (3-4). The magnitudes of the effect are 0.11 in both
specifications thus suggesting that being located in a public incubator is associated with a 11%
(in absolute terms) increase in the probability of establishing a commercial alliance with a third
party organization (as compared with non-incubated start-ups). Contrary to the case of R&D
alliances, when it comes to commercial alliances, the other two categories of incubation
(academic and corporate) seem not to exert any positive effect. The marginal effects of
University Incubator and Corporate Incubator are both not statistically significant at the
conventional levels in both specifications. These results strongly support our hypothesis H3b
that start-ups located in public incubators are particularly likely to establish commercial
alliances.

Looking at the marginal effects relative to our controls, it seems clear that the number of
operative shareholders and the start-up age, which are the most significant controls in the
models where Alliance is the dependent variable, keep being statistically significant even when
the probabilities of establishing R&D and commercial alliances are estimated separately.
Interestingly, academic backing at foundation and the number of patents, which are also
statistically significant when estimating the probability of alliances of any sort, keep being
statistically significant only in the model used to estimate the probability of establishing an

R&D alliance.
4.2 Robustness checks

Our analysis does not necessarily claim for a causal interpretation on the role of incubation
towards the likelihood of their incubatees to stipulate alliances with third parties. In fact,
advocating a causal effect for our theoretical mechanisms would require a very careful measure

strategy, i.e. measurements uncorrelated to other factors, for these mechanisms. Indeed,
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incubation and alliances (and firm survival) are all liable to be related to a range of factors
other than our posited theoretical mechanisms. The cross-sectional nature of our data largely
prevents us from a full account of all these possible factors and quite naturally restricts our
focus on the not-yet-investigated and still interesting domain of relationships. If our regressions
control for many observable variables affecting the outcome of interest, in this section we aim
at giving careful consideration to alternative operationalizations of variables, potential sample
selection issues, and other unobserved heterogeneity that might still explain the observed
patterns (beyond our controls), so as to bring further robustness to our cross-sectional analysis

and its highlighted relationships.
4.2.1 Two-stage Least Square and ML recursive bivariate probit estimation

As a first robustness check, we pay particular attention to the endogeneity of Incubation.
Some start-ups’ characteristics may affect both the probability of being incubated and the
probability of establishing alliances. For instance, incubators may select promising start-ups
that would establish alliances with third party organizations even without being incubated. If
this were true, the positive association between incubation and the probability for incubatees
of establishing alliances would be misleading.” Alternatively, start-ups may self-select into the
pool of potential incubatees precisely because they lack a network of potential partners with
whom establish alliances (centered both on R&D and commercial activities). In this case, the
estimated effect would be downward biased. Although we are well aware that solving the
endogeneity issue is a hard challenge, and even more so with our cross-sectional data, we do
our best to mitigate it. As we will show below, endogeneity in our case seems to work by

downsizing the effect of incubation, consistently with the self-selection mechanism above

7 We are aware that the same argument can lead to conclude that University Shareholders at Entry, VC
Shareholders at Entry, BA Shareholders at Entry and Corporate Shareholders at Entry can be endogenous as
well. However, we measure backing at foundation, a stage at which the screening ability of investors should be
considerably weaker.
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described. This is comforting as it means that though not able to estimate a fully unbiased
relationship between incubation and stat-ups’ alliances, we could be confident of providing
conservative estimates of it.

We address the endogeneity issue in two different ways. First, we use a standard two-stage
least squares (2SLS) estimator; second, we estimate a maximum likelihood (ML) recursive
bivariate probit model.

Strictly following Angrist and Pischke (2008), the standard 2SLS procedure requires us to
firstly regress, through a linear probability model, the endogenous independent variable, i.e.
Incubation, against an exclusionary restriction and the remaining independent variables, and
then, in the second stage, to estimate our original model by replacing the endogenous variable
Incubation with the fit after the first stage.® The incubation equation has the same covariates
as in Equation (1) plus an exclusionary restriction, i.e. Incubator Supply. This latter measures
the number of incubators located in the province (NUTS 3 territorial units) in which the start-
up is located at the year the start-up was established. This variable is deemed to be correlated
with the probability of incubation, but after regional fixed effects have been absorbed, it should
be uncorrelated with the probability of establishing alliances. We test both exogeneity and
relevance of our instrument: the first assumption is tested by including the instrument as a
regressor in the Alliance equation; the second by computing the F statistic after having
estimated two Incubation equations, one that includes the instrument (unrestricted) and the
other one that does not include it (restricted). Estimates used to test the instrument exogeneity

are reported in Table A2, whereas those used to test the instrument relevance are reported in

8 Non-linear models in the first-stage (e.g. probit or logit) should be avoided so not to incur in a “forbidden
regression” bias as discussed by Angrist and Pischke (2008, p. 190). More generally, Angrist and Pischke (2008)
suggest how it is difficult to ascertain the best estimator in a setting where both the main dependent variable and
the variable to be instrumented are represented by binary variables. In this framework, quoting Grilli and Murtinu
(2018, p. 1951), “they individuate in linear probability models estimated through a 2SLS estimator a sort of “lesser
evil”, but of course these models should be corroborated by alternative estimators (see also Angrist, 2001)” as we
perform in the present work.

30



Table A3: both tables are included in the Appendix. Results reported in column (2) of Table
A3 constitute also the first stage estimates.® The variable Incubator Supply is not statistically
significant at the conventional levels in Table A2, thus suggesting that the instrument affects
the dependent variable only indirectly, through its correlation with the endogenous variable
(Incubation); in addition, the F test rejects the exclusion of Incubator Supply from the
Incubation equation, thus supporting the relevance of our instrument (the F statistics is 10.39,
thus higher than the conventional threshold of 10).

Table 8 reports the results of 2SLS where the second stage is estimated through linear
probability model in columns (1-2) and probit in columns (3-4), respectively. Incubation is
always statistically significant (at the 1% statistical level in the specifications where we do not
include start-up-level controls; at the 10% statistical level in the full-fledged specifications).
Though these estimates should be handled with caution, the magnitude of the marginal effects
suggests that our previous estimates were downward biased, thus indicating that unobservables
are negatively correlated with selection into incubation. This is consistent with the peculiarities
of the selection process of start-ups pertaining to the Italian business incubation industry (see
Section 3.1).

[Insert Table 8 about here]

Our second way to deal with endogeneity is to rely on the ML recursive bivariate probit
(Greene, 1998), which consistently estimates models where the outcome variable and the
potentially endogenous covariate of interest are both binary and the latter is likely to be jointly
determined with the former one. The model is a recursive simultaneous equations model that

consists of two probit equations (one having Incubation and the other Alliance as dependent

%In order to increase the strength of our instruments we also chose to estimate the first stage on a sample with a
greater size than our benchmark (1,752), since more information in the database is available on incubation than
alliance activity.
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variables) which are estimated simultaneously to control for the potential unobserved
heterogeneity between the two equations (Bhattacharya et al., 2006). The outcome equation
has the same specification as in Equation (1).

Columns (5-6) of Table 8 report the results of the ML recursive bivariate probit estimations.
In both equations, the marginal effect of Incubation is statistically significant (at the 1% and
5% statistical level, respectively), thus confirming that incubated start-ups are, on average,
more likely to establish alliances with third party organizations than not-incubated ones. The
magnitude of the effect is very much in line with those obtained by using 2SLS when controls
are not included in the models, whereas it decreases in the full-fledged model. Cumulatively,

these results again support hypothesis H1.
4.2.2 Robustness checks on incubator size and probability of alliance

When measuring incubator size we use an overarching indicator that takes simultaneously
into account employees, production value and paid-in capital. In Table 9 we report estimates
obtained by using three alternative operationalizations of the two dummies Large Incubator
and Small Incubator that consider each dimension one by one. In column (1), Large Incubator
is set equal to 1 when the start-up has been located in an incubator having more than 10
employees and 0 otherwise; in column (2), Large Incubator is set equal to 1 when the start-up
has been located in an incubator having a production value larger than 2 million Eur and 0
otherwise; in column (3), Large Incubator is set equal to 1 when the start-up has been located
in an incubator having a paid-in capital larger than 1 million Eur and 0 otherwise. In each case,
Small Incubator is set equal to 1 when the start-up has been located in one of the remaining
incubators and 0 otherwise.

[Insert Table 9 about here]
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Results show that the marginal effect of Large Incubator is always positive and statistically
significant. The magnitude ranges between 0.11 (at the 10% statistical level) and 0.17 (at the
1% statistical level). Small Incubator is statistically significant in the models in which
incubation size is measured by relying on employees and production value (at the 10% and 5%
statistical level, respectively), whereas it is not in the model where it is measured by relying on
the paid-in capital. Difference tests keep not rejecting the null hypothesis that the differences
between the coefficients of Large Incubator and Small Incubator are equal to zero, albeit we
still prevalently observe a moderate advantage for larger incubators, in line with the main

analysis.
4.2.3 Robustness checks on incubator affiliation and probability of alliance

When measuring incubator affiliation we categorize an incubator as being academic (public)
when an academic institution (public entity) is among its shareholders. In Table 10 we report
estimates obtained by using an alternative operationalization of the three dummies University
Incubator, Public Incubator and Corporate Incubator based on the sole main shareholder of
each incubator in which start-ups are located. Accordingly, University Incubator is set equal
to 1 when the start-up has been located in an incubator whose main shareholder is an academic
institution and 0 otherwise; Public Incubator is set equal to 1 when the start-up has been located
in an incubator whose main shareholder is a public entity and O otherwise; Corporate Incubator
is set equal to 1 when the start-up has been located in an incubator whose main shareholders

are individuals, companies or other already existing organizations and 0 otherwise.

[Insert Table 10 about here]
Results show that the marginal effect of University Incubator in column (1) is positive but
not statistically significant at the conventional levels, whereas Public Incubator in column (2)

is positive and statistically significant at the 10% statistical level. The magnitudes are similar
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to those reported in Table 7. A possible reason for the weaker results obtained by using this
alternative operationalization is that it ignores the influence potentially exerted by academic
institutions and public entities as relevant block-holders even when they are not the main

shareholders of an incubator.

5. Conclusions

This study analyzes if and to what extent incubated start-ups are more prone than non-
incubated ones to establish formal contractual alliances with third-party organizations, and if
differences arise depending on the size and affiliation of the incubator where a start-up has
been located and in the content of the partnership, i.e. whether it is focused on R&D activities
or it is devoted to commercial exploitation purposes.

Our econometric analysis based on a sample composed by 1,752 incubatees and non-
incubatees ventures shows that there is a positive relationship between incubation programs
and the probability to establish formal alliances. Moreover, we find that the size of the
incubator is not particularly associated to an enhanced probability for incubatees to stipulate
alliances with third parties, where we highlight only a moderate advantage for large incubators
in this respect. Conversely, we highlight that academic incubators are particularly associated
with R&D alliances of their tenants, while public incubators significantly correlate with the
probability of commercial alliances of their incubatees.

We believe these findings add interesting insights on the role that incubators can play. As
to the extant literature, they respond to the call of Eveleens et al. (2017) of inspecting more
closely and deeply the reasons why incubators can positively impact the performance of
incubatees. They also contribute to (partly) address a common critique on the growing
(especially empirical) literature on entrepreneurial ecosystems (Stam, 2015; Kuckertz, 2019)

which “has been relatively silent on the interaction of entrepreneurial ecosystem components
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[.....and] remains too actor-centric and largely neglects interactions and the specific narratives
of a specific entrepreneurial ecosystem” (Kuckertz, 2019, p. 2).

The analyzed meta-performance dimension of alliances is extremely relevant for innovative
start-ups (e.g. Stuart, 2000; Hsu, 2006; Lindsey, 2003; 2008). In fact, one key stylized fact is
that this type of firms is very likely to suffer from several market failures (Peneder, 2008; Grilli,
2014; Audretsch et al., 2020), which make them struggle to attract prominent partners (e.g.
Teece, 1986; Colombo et al., 2006) especially when these firms are young and more subjected
to the liability of newness and adolescence (Stinchcombe, 1965; Bruderl and Schussler, 1990).
All in all, this may translate into the fact that viable (and potentially successful) entrepreneurial
ideas can not materialize in markets or start-ups are incapable to fully deploy their potential.
Therefore, the enabling network role of incubators (particularly of larger incubators) in
endorsing start-ups is an important function, which was never documented in such a large scale
before. The fact that this effect may be at work when universities (for R&D alliances) and
public entities (for commercial alliances) are shareholders of the incubator is clearly
worthwhile to be emphasized and call for a synergistic action in technology transfer activities
between incubators and academic or public entities. Our study shows that the combination of
these instruments under the same umbrella, could significantly increase the possibilities of
start-ups to establish alliances, and therefore represent a key factor for ensuring their success
in markets. In this respect, our work adds an interesting insight to the recent stream of literature
in entrepreneurship policy that analyzes the joint effectiveness of different measures on
innovative start-ups (see Giraudo et al., 2019; Hottenrott and Richstein, 2020).

Needless to say, our study suffers from some limitations which however can open
interesting avenues for future research. First, the survey provided information on eventual
location in certified business incubators, but did not ask on the eventual use of other

increasingly relevant forms of support, like for example physical or virtual co-working spaces.
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To study whether our results could be transferrable also to this type of measure would improve
our understanding of the dynamics here analyzed. Second, if it is true that most of our
innovative start-ups were incubated from inception or at an early stage, we are not able to
disentangle the exact timing and temporal dynamics of alliances. In other words, we do not
have longitudinal information to gauge whether the association between incubation and
alliance is immediate or, instead, requires some time in order to materialize. Third, we are not
allowed to look at the success of established alliances as well as at the consequences they have
in terms of start-ups' medium-term performance (see Hohberger et al., 2020 for an account of
the negative effects of alliance termination).

Despite of the unavoidable limits, we believe that our findings could deliver interesting
implications for policy makers and incubators’ managers Who aim at creating and stimulating
virtuous dynamics in an innovative entrepreneurial ecosystem. As a matter of fact, the
capability of start-ups to stipulate vital alliances with third-party organizations appears to
strongly depend on the contemporaneous interplay of different actors, in a complementary
rather than substitutive fashion. Thus, from a policy perspective, simply supplementing “one
piece” with “another piece” that is only vaguely reputed to perform the same function is likely

to lead to an incomplete puzzle.
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Tables

Table 1. Sample distribution by incubation, alliances, backing at foundation and industry

Incubated Non-incubated Total

No % No % No
Panel A - Alliances
R&D 126 25.35 255 20.32 381
Commercial 77 15.49 150 11.95 227
R&D and Commercial 70 14.08 139 11.08 209
No Alliances 224 45.07 711 56.65 935
Total 497  100.00 1,255 100.00 1,752
Panel B - Backing at foundation
UNI-backed 13 2.62 18 1.43 31
VC-backed 19 3.82 22 1.75 41
BA-backed 9 1.81 7 0.56 16
COM-backed 169 34.00 519 41.34 688
Multi-backed 73 14.69 80 6.37 153
Non-backed 214 43.06 609 48.53 823
Total 497  100.00 1,255 100.00 1,752
Panel C - Industry
Manufacturing 85 17.10 227 18.09 312
Wholesale and retail trade 17 3.42 44 3.51 61
Information and communication 208 41.85 536 42.71 744
Prqus_smnal, scientific and technical 157 31 59 361 98.76 518
activities
Administrative and support service activities 9 1.81 37 2.95 46
Others 21 422 50 3.98 71
Total 497  100.00 1,255 100.00 1,752

Legend. The table reports the sample distribution by incubation and alliances (Panel A), backing at
foundation (Panel B), industry (Panel C). UNI-backed, VC-backed, BA-backed and COM-backed
identify start-ups backed by universities, venture capitalists, business angels and mature companies,
respectively. Industries are classified based on NACE Level 1 codes.
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Table 2. Distribution of alliances by start-up age

Alliances
R&D Commercial R&D and No Total
Commercial  Alliances
Age
0 No 12 1 5 18 36
% 33.33 2.78 13.89 50.00 100.00
1 No 87 71 42 330 530
% 16.42 13.40 7.92 62.26 100.00
2 No 122 78 58 328 586
% 20.82 12.75 13.31 55.97 100.00
3 No 74 43 52 142 311
% 23.79 13.83 16.72 45.66 100.00
4 No 45 19 32 74 170
% 26.47 11.18 18.82 43.53 100.00
5 No 35 14 17 37 103
% 33.98 13.59 16.50 35.92 100.00
6 No 6 1 3 6 16
% 37.50 6.25 18.75 37.50 100.00
Total 381 227 209 935 1,752
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Table 3. Summary statistics

Variable Obs. Mean Median Sd

Alliance 1,752 0.47 0.00 0.50
R&D Alliance 1,752 0.34 0.00 0.47
Commercial Alliance 1,752 0.25 0.00 0.43
Incubation 1,752 0.28 0.00 0.45
Large Incubator 1,503 0.09 0.00 0.29
Small Incubator 1,505 0.07 0.00 0.26
University Incubator 1,505 0.06 0.00 0.23
Public Incubator 1,505 0.06 0.00 0.24
Corporate Incubator 1,505 0.07 0.00 0.26
University Shareholders at Entry 1,752 0.04 0.00 0.19
VC Shareholders at Entry 1,752 0.09 0.00 0.28
BA Shareholders at Entry 1,752 0.04 0.00 0.19
Corporate Shareholders at Entry 1,752 0.46 0.00 0.50
Specific Human Capital 1,752 9.17 6.38 8.14
Generic Human Capital 1,752 10.48 7.58 10.86
Operative Shareholders 1,752 2.38 2.00 1.55
Employees 1,752 0.17 0.00 0.85
Patents 1,752 0.35 0.00 0.48
Firm Age 1,752 2.24 2.00 1.25
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Table 4. Correlation matrix

Variable “w@ @ B @4 ©G& 6B O @© (@ (@) a1 (d12 13 @14 (15 316 (17 (18 (19
(1)  Alliance 1.00
(2) R&D Alliance 0.77  1.00
(3) Commercial Alliance 0.61 0.18 1.00
(4) Incubation 0.09 0.08 0.04 1.00
(5) Large Incubator 0.06 0.03 006 071 1.00
(6) Small Incubator 0.06 0.07 -0.01 0.64 -0.09 1.00
(7)  University Incubator 005 005 001 055 032 044 1.00
(8) Public Incubator 006 0.02 008 058 063 014 035 1.00
(9) Corporate Incubator 006 0.09 001 061 025 059 -006 -0.07 1.00
(10)  University Shareholders
011 015 -0.02 0.05 -0.00 0.08 0.08 003 0.02 100
at Entry
(11) VC Shareholders at
-0.00 -001 003 009 008 004 0.02 007 005 -0.04 100
Entry
(12) BA Shareholders at
002 001 004 009 009 002 011 005 0.01 -0.03 034 1.00
Entry
(13) Corporate Shareholders
004 003 001 002 001 002 001 002 002 001 006 -0.05 1.00
at Entry
(14) Specific Human Capital 001 0.03 -0.02 001 000 002 005 000 -001 002 -002 -004 001 1.00
(15) Generic Human Capital  -0.03 -0.02 -0.03 -0.06 -0.04 -0.04 -0.06 -0.04 -001 -004 -002 0.03 0.08 -048 1.00
(16) Operative Shareholders 0.16 014 008 0.07 003 006 007 003 004 022 -001 002 006 007 -0.08 1.00
(17) Employees 0.06 0.07 003 -003 -0.03 -000 -0.02 -004 -000 -0.01 -001 -0.00 0.02 0.04 -002 0.04 100
(18) Patents 006 006 002 001 001 001 002 -001 001 -001 010 0.6 -001 -000 010 -002 0.03 1.00
(19) Firm Age 0.15 015 0.08 -003 -0.03 -000 -0.06 -0.03 0.02 006 -002 -0.02 -001 -002 -003 -000 0.08 011 1.00
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Table 5. Incubation and probability of alliance

Dependent variable: Alliance

1) (2) ©)
Incubation 0.11*** 0.10*** 0.09***
(0.03) (0.03) (0.03)
University Shareholders at Entry 0.31*** 0.23***
(0.07) (0.07)
VC Shareholders at Entry -0.00 -0.01
(0.04) (0.04)
BA Shareholders at Entry 0.13** 0.13**
(0.07) (0.06)
Corporate Shareholders at Entry 0.04 0.04*
(0.02) (0.02)
Specific Human Capital -0.00
(0.00)
Generic Human Capital -0.00
(0.00)
Operative Shareholders 0.03***
(0.01)
Employees 0.03
(0.02)
Patents 0.04
(0.02)
Firm Age 0.05***
(0.01)
Industry dummies Yes Yes Yes
Regional dummies Yes Yes Yes
Observations 1,752 1,752 1,752

Legend. The table reports the estimated marginal effects after probit models. The dependent variable is
Alliance. Industry and regional dummies are used to stratify the probability functions. Standard errors
are in parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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Table 6. Incubator size and probability of alliance

Dependent variable: Alliance

1) (2) ©)
Large Incubator 0.14%** 0.14%** 0.14%**
(0.05) (0.05) (0.05)
Small Incubator 0.07 0.07 0.06
(0.05) (0.05) (0.05)
University Shareholders at Entry 0.27*** 0.18**
(0.08) (0.08)
VC Shareholders at Entry -0.03 -0.03
(0.05) (0.05)
BA Shareholders at Entry 0.13* 0.12
(0.08) (0.07)
Corporate Shareholders at Entry 0.05* 0.04*
(0.03) (0.03)
Specific Human Capital -0.00
(0.00)
Generic Human Capital -0.00
(0.00)
Operative Shareholders 0.04***
(0.01)
Employees 0.03
(0.02)
Patents 0.06**
(0.03)
Firm Age 0.05%**
(0.01)
Industry dummies Yes Yes Yes
Regional dummies Yes Yes Yes
Observations 1,503 1,503 1,503

Legend. The table reports the estimated marginal effects after probit models. The dependent variable is
Alliance. Industry and regional dummies are used to stratify the probability functions. Standard errors
are in parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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Table 7. Incubator institutional affiliation and probability of alliance

R&D Alliance Commercial Alliance
1) (2) ©) (4)
University Incubator 0.14** 0.13** 0.01 0.00
(0.06) (0.06) (0.06) (0.06)
Public Incubator -0.03 -0.01 0.11** 0.11**
(0.06) (0.06) (0.05) (0.05)
Corporate Incubator 0.11** 0.10** 0.01 -0.00
(0.05) (0.05) (0.05) (0.05)
University Shareholders at 0.24*** -0.10
Entry (0.07) (0.06)
VC Shareholders at Entry -0.04 0.02
(0.05) (0.04)
BA Shareholders at Entry 0.11 0.07
(0.07) (0.06)
Corporate Shareholders at 0.03 0.01
Entry (0.02) (0.02)
Specific Human Capital 0.00 -0.00
(0.00) (0.00)
Generic Human Capital 0.00 -0.00
(0.00) (0.00)
Operative Shareholders 0.03*** 0.02***
(0.01) (0.01)
Employees 0.03** 0.01
(0.02) (0.01)
Patents 0.05* 0.02
(0.02) (0.02)
Firm Age 0.05*** 0.03***
(0.01) (0.01)
Industry dummies Yes Yes Yes Yes
Regional dummies Yes Yes Yes Yes
Observations 1,505 1,505 1,503 1,503

Legend. The table reports the estimated marginal effects after probit models. The dependent variables
are R&D Alliance in columns (1-2) and Commercial Alliance in columns (3-4). Industry and regional
dummies are used to stratify the probability functions. Standard errors are in parentheses. * p < 0.10;
** p< 0.05; *** p< 0.01.
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Table 8. 2SLS and ML recursive bivariate probit estimates

Dependent variable: Alliance LPM Probit ML recursive
bivariate probit
(1) ) 3) (4) (%) (6)
Incubation 0.47%** 0.59* 0.47*** 0.60* 0.49*** 0.33**
(0.12) (0.35) (0.12) (0.34) (0.03) (0.16)
Firm controls No Yes No Yes No Yes
Industry dummies Yes Yes Yes Yes Yes Yes
Regional dummies Yes Yes Yes Yes Yes Yes
Observations 1,752 1,752 1,752 1,752 1,752 1,752

Legend. The table reports the estimated marginal effects after two different implementations of the 2SLS model and ML recursive bivariate probit. Columns
(1-2) report 2SLS results obtained using OLS in the second stage (i.e. a linear probability model, LPM), columns (3-4) report 2SLS results using probit in the
second stage, whereas columns (5-6) report results using the ML recursive bivariate probit model. The dependent variable is Alliance. Incubation is treated as
endogenous and instrumented by Incubation Supply. Industry and regional dummies are used to stratify the probability functions. Standard errors are in
parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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Table 9. Alternative operationalizations of incubator size

Panel A
Dependent variable: Alliance E Production Paid-in
mployees .
value capital
1) (2) 3)
Large Incubator 0.14*** 0.11* 0.17%**
(0.05) (0.06) (0.05)
Small Incubator 0.09* 0.11** 0.06
(0.05) (0.04) (0.05)
Firm controls Yes Yes Yes
Industry dummies Yes Yes Yes
Regional dummies Yes Yes Yes
Observations 1,505 1,505 1,503

Legend. The table reports estimated marginal effects after probit using alternative operationalizations
of incubator size. The dependent variable is Alliance. Industry and regional dummies are used to stratify
the probability functions. Standard errors are in parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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Table 10. Alternative operationalizations of incubator affili

ation

R&D Alliance Commercial Alliance
1) )
University Incubator 0.11 0.01
(0.08) (0.07)
Public Incubator 0.07 0.10*
(0.06) (0.06)
Corporate Incubator 0.08** -0.00
(0.04) (0.04)
Firm controls Yes Yes
Industry dummies Yes Yes
Regional dummies Yes Yes
Observations 1,505 1,507

Legend. The table reports estimated marginal effects after probit using the sole main shareholder to
operationalize the incubator affiliation. The dependent variables are R&D Alliance in column (1) and
Commercial Alliance in column (2). Industry and regional dummies are used to stratify the probability
functions. Standard errors are in parentheses. * p < 0.10; ** p< 0.05.
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Appendix

Table Al. Variables description

Dependent Variables

Operationalization

Alliance

R&D Alliance

Commercial Alliance

Explanatory Variables

Dummy variable equal to 1 if the start-up has ever settled a formal alliance (i.e. a contract)
with third parties for R&D and/or commercial purposes, 0 otherwise. Source: Start-up
Survey.

Dummy variable equal to 1 if the start-up has ever settled a formal alliance (i.e. a contract)
with third parties for R&D purposes, 0 otherwise. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up has ever settled a formal alliance (i.e. a contract)
with third parties for commercial purposes, 0 otherwise. Source: Start-up Survey.

Incubation
Large Incubator
Small Incubator

University Incubator

Public Incubator

Corporate Incubator

Controls

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program, 0 otherwise. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program and the incubator is large, 0 otherwise. Source: Italian Business Register.

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program and the incubator is small, O otherwise. Source: Italian Business Register.

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program and the incubator is affiliated to a University, 0 otherwise. Source: Data
collected by the authors.

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program and the incubator is affiliated to a public entity, 0 otherwise. Source: Data
collected by the authors.

Dummy variable equal to 1 if the start-up has been belonging or belongs to an incubation
program and the incubator is an entrepreneurial initiative, being put forward by
individuals, companies or other already existing organizations, 0 otherwise. Source: Data
collected by the authors.

University Shareholders at
Entry

VC Shareholders at Entry
BA Shareholders at Entry

Corporate Shareholders at

Entry

Specific Human Capital

Generic Human Capital
Operative Shareholders
Employees

Patents

Dummy variable equal to 1 if the start-up, at its foundation year, was backed, with any
percentage of share, by a university, 0 otherwise. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up, at its foundation year, was backed, with any
percentage of share, by a VC, 0 otherwise. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up, at its foundation year, was backed, with any
percentage of share, by a business angel, 0 otherwise. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up, at its foundation year, was backed, with any
percentage of share, by a mature company, 0 otherwise. Source: Start-up Survey.

Average number of years of experience among cofounders of the same firm gained by
working in the same sector of the start-up and previous managerial and entrepreneurial
experiences. Source: Start-up Survey.

Average number of years of experience among cofounders of the same firm gained by
working in sectors different from the one of the start-up. Source: Start-up Survey.

Number of operative shareholders in the start-up. Source: Start-up Survey.
Number of employees hired with fixed terms contracts. Source: Start-up Survey.

Dummy variable equal to 1 if the start-up is patent holder or software proprietary, 0
otherwise. Source: Start-up Survey.
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Firm Age Difference, expressed in year, between the 31/12/2015 and the year of subscription to the
special section of young innovative companies in the register for start-ups. Source: Start-
up Survey.
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Table A2. Instrument exogeneity

Alliance
1)
Incubator Supply 0.05
(0.03)
Incubation 0.09***
(0.03)
University Shareholders at Entry 0.20***
(0.05)
VC Shareholders at Entry -0.02
(0.04)
BA Shareholders at Entry 0.13**
(0.05)
Corporate Shareholders at Entry 0.04*
(0.02)
Specific Human Capital -0.00
(0.00)
Generic Human Capital -0.00
(0.00)
Operative Shareholders 0.03***
(0.01)
Employees 0.03
(0.02)
Patents 0.04
(0.02)
Firm Age 0.05
(0.01)
Industry dummies Yes
Regional dummies Yes
Observations 1,752

Legend. The table reports the estimated coefficients of linear probability models (LPMs). The
dependent variable is Alliance. Industry and regional dummies are used to stratify the probability
functions. Standard errors are in parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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Table A3. Instrument relevance

Incubation
1) (2)
Incubator Supply 0.09***
(0.03)
University Shareholders at Entry 0.14** 0.14**
(0.06) (0.06)
VC Shareholders at Entry 0.21*** 0.21***
(0.04) (0.04)
BA Shareholders at Entry 0.12* 0.12*
(0.07) (0.07)
Corporate Shareholders at Entry -0.03 -0.00
(0.02) (0.02)
Specific Human Capital -0.00** -0.00**
(0.00) (0.00)
Generic Human Capital -0.00*** -0.00***
(0.00) (0.00)
Operative Shareholders 0.01* 0.01*
(0.01) (0.01)
Employees -0.01 -0.01
(0.01) (0.01)
Patents 0.02 0.02
(0.02) (0.02)
Firm Age -0.01 -0.01
(0.01) (0.01)
Industry dummies Yes Yes
Regional dummies Yes Yes
Observations 1,801 1,801

Legend. The table reports the estimated coefficients of linear probability models (LPMs). The
dependent variable is Incubation. Industry and regional dummies are used to stratify the probability
functions. Column 1 reports the estimates of the restricted model, whereas column 2 reports the
estimates of the unrestricted one; the latter one is actually used in our 2SLS estimations. Estimations
are run on a greater sample size than our benchmark (1,752) since more information in the database is
available on incubation than alliance activity, so as to increase the strength of our instruments. Standard

errors are in parentheses. * p < 0.10; ** p< 0.05; *** p< 0.01.
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