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Abstract We test whether born-to-be-green represents
a signal toward potential venture capital (VC) investors
on a sample of Italian, independent, unlisted, high-tech
entrepreneurial firms. We employ several identification
strategies by controlling for the major potential signals
and the alleged selection bias between green and non-
green entrepreneurs. We exploit firm-level information
about the Bactive search for VC financing.^
Alternatively, we exploit the cross-local community
variation in the awareness about environmental issues
in an instrumental variable setting. Our results show that
neither running a business based on green technologies
nor positioning a business in a green sector per se are
strongly correlated with the likelihood to get VC.
Instead, we find that born-to-be-green can be a reliable
signal for investors only when entrepreneurs perform
activities based on green technologies/products and po-
sition their business in a green sector, at the same time.
Further, we present three contingencies that moderate

the association between green business propositions and
the likelihood to get VC, namely the technical/scientific
education of the founder(s), the origin of the firm as
academic spin-out, and the presence of corporate share-
holders into the venture’s equity. The paper offers rele-
vant managerial implications.

Keywords Entrepreneurship . Green ventures . Venture
capital . Signal . Green technology. Green product
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1 Introduction

The contribution of entrepreneurship to the real econo-
my is well documented (Audretsch 1995; Tamvada
2009). On the one hand, entrepreneurial firms enhance
competition in oligopolistic industries, and thus disci-
pline the market power of big incumbents (Kirzner
1997). On the other hand, entrepreneurial firms—espe-
cially when operating in high-tech industries—increase
the incentives of big companies to invest in R&D pro-
jects, which are responsible for introducing product and
process innovations in the market at a faster pace
(Schumpeter 1934, 1939).

Among other positive contributions to the economy
and the society, entrepreneurship has been mentioned as
one of the most effective solutions for solving many
social and environmental concerns (Berle 1991;
Demirel and Parris 2015). In fact, entrepreneurship can
foster sustainable development, leveraging the
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orientation of entrepreneurs toward break-through inno-
vation, technology, risk-taking propensity, and flexibil-
ity (Hoogendoorn et al. 2015; Miller 1983; Wiklund
1999; Zahra 1993). Green ventures represent a way
through which entrepreneurship can fulfill the call for
a greener and more environment-friendly business ori-
entation, providing practical and innovative solutions to
environmental problems (Criscuolo and Menon 2015;
Esty and Winston 2009).

As a result, the number of born-green ventures is
growing fast, leveraging both economic and environ-
mental benefits, and such ventures have attracted the
attention of both policy makers and venture capitalists
(VCs) (Ghosh and Nanda 2010). However, while the
existing entrepreneurship literature has already offered
some insights on the main features and specificities of
green ventures (Hall and Helmers 2010; Meek et al.
2010; Meyskens and Carsrud 2013; Pacheco et al.
2010), scant attention has been devoted to understand
their ability to access external finance and whether (and
how) their characteristics may act as market signals for
external financiers.

This is fairly surprising as ever since the works of
Schumpeter (1934, 1939), access to financial resources
has been identified as a critical determinant of techno-
logical innovation, which has been found to be the case
for green technologies as well (Amore and Bennedsen
2016). Even though policy makers have implemented
an array of public policies to subsidize and foster the
development of environment-friendly businesses (Bürer
and Wüstenhagen 2009; Criscuolo and Menon 2015),
born-green new ventures still face severe capital con-
straints, at least comparable to the ones of all the other
new high-tech innovative ventures. The barriers are
caused by the existence of information asymmetries
between ventures and capital markets, particularly the
credit ones (Hall and Lerner 2010). Debt capital pro-
viders are typically not able to cope with the above
challenge and rarely engage in financing high-tech ven-
tures, which results in venture capital (VC) firms being
the most suitable financial intermediary to provide cap-
ital to (high-tech) entrepreneurial firms (Gompers and
Lerner 2001).

Nevertheless, the overall VC supply is still rather
limited (Kaplan and Lerner 2016), especially in
Southern Europe (EVCA 2015). Ventures thus need to
compete for the scarce financial resources and signal
their quality to potential investors (Connelly et al. 2011).
By doing that, they can distinguish themselves from the

pool of other ventures and secure the investment of
private investors (e.g., VCs).

Our work contributes to the literature at the nexus
between entrepreneurship and finance (e.g., Bürer and
Wüstenhagen 2009; Criscuolo and Menon 2015; del-
Palacio et al. 2012), aiming at understanding whether
born-to-be-green represents a signal toward potential
VCs. In other words, all other things being equal, is
there a higher likelihood to receive VC when the focal
venture is born-to-be-green?

Leveraging theoretical arguments from entrepreneur-
ial finance and (green) entrepreneurship literature, we
argue that, for high-tech ventures, born-to-be-greenmay
theoretically entail either a positive or a negative signal
toward VCs. On the one hand, VCs may more likely
invest in green ventures, compared to other high-tech
ventures, because green activities represent emerging
and promising businesses, also legitimated by media
and governments (Petkova et al. 2014). On the other
hand, green ventures may lead to higher risk, uncertain-
ty, and (both technical and managerial) complexity,
compared to the other high-tech ventures, due to the
nature of the environmental technologies and the infant
stage of the sector (e.g., Criscuolo and Menon 2015;
Ghosh and Nanda 2010).

To provide an answer to our research question, we
use a sample of Italian entrepreneurial firms founded
between 1983 and 2008 and extracted from the RITA
(Research on Entrepreneurship in Advanced
Technologies) dataset. To test the likelihood to receive
VC finance—so assessing the efficacy of the born-to-
be-green signal—our econometric methodology em-
ploys several identification strategies to avoid the over-
estimation of the potential signaling effect of green
businesses on the access to VC finance. Our results
show that running a business based on green
technologies/products per se is not correlated with the
likelihood to receive VC. However, we do find that
entrepreneurs who run a green business and position
their venture in a green sector are more likely to get
VC funding: the estimated marginal effect is + 7%.

2 Green ventures and VC financing

We refer to green ventures as high-tech ventures using
green technologies in their businesses or offering green
products/services. As such, green technologies comprise
a wide range of innovations, including renewable
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energy resources, technologies using renewable energy
sources, energy storage, distribution and management
technologies, recycling and waste technologies, indus-
trial processes, and technologies for capture, storage,
and treatment or disposal of greenhouse gases (Hall
and Helmers 2010). More broadly, green technologies
are defined as technologies that provide, directly or
indirectly, environmental benefits when compared to
the traditionally used technologies that they are sup-
posed to substitute (Hall and Helmers 2013).1

As regards green products/services, they are well
defined by Ottman et al. (2006) who refer to products/
services Bthat strive to protect or enhance the natural
environment by conserving energy and/or resources and
reducing or eliminating use of toxic agents, pollution,
and waste^ (p. 24). As also pointed out by Roy et al.
(1996), the plethora of green products/services includes
a spectrum of solutions aimed at tackling environmental
issues ranging from natural resources waste to energy
efficiency and pollution (for a more detailed conceptual
framework, see Dangelico and Pujari 2010; for further
definitions and classifications of green products, see
Dangelico and Pontrandolfo 2010).

Despite the fact that green technologies and products/
services have been under development for the last cou-
ple of decades, the so-called green sector is still argued
to be in its nascent stage in terms of commercialization
and market acceptance (Petkova et al. 2014). The green
paradigm has gained a prominent relevance relatively
recently with the urgency of climate change and severe
depletion of natural resources.2

Green entrepreneurship represents a mechanism
through which entrepreneurship can address the need
for greener and more environment-friendly business
activities (Dean and McMullen 2007; Pacheco et al.
2010; York and Venkataraman 2010).3 Indeed, entrepre-
neurs are argued to be the key actors for spurring sus-
tainable development, leveraging their assertiveness and

propensity to engage in innovative, uncertain, and risky
activities (Cohen and Winn 2007; Hall et al. 2010;
Hockerts and Wüstenhagen 2010).

Even though the literature on this topic is relatively
new, it has empirically investigated several themes re-
lated to green entrepreneurship, and more broadly to
sustainable entrepreneurship (e.g., Meek et al. 2010;
Meyskens and Carsrud 2013; Parrish 2010; Sine and
Lee 2009). Notwithstanding, insufficient attention has
been dedicated to understand the ability of born-green
ventures to access external finance (Demirel and Parris
2015), and whether (and how) their characteristics may
act as market signals for external financiers. This financ-
ing issue appears to be extremely relevant because the
born-green entrepreneurial ventures are capital
constrained, in spite of favoring regulations and active
governmental support directed to environment-friendly
businesses (Bürer and Wüstenhagen 2009; Criscuolo
and Menon 2015). The notorious information
asymmetries between high-tech ventures and capital
markets (Hall and Lerner 2010), mainly the debt pro-
viders, are particularly hefty in the case of born-green
ventures. They arise from the lack of ventures’ track
record (e.g., Ghosh and Nanda 2010), low ratio between
tangible assets and total assets (Denis 2004), and partic-
ularly complex technologies that are difficult to assess
(Amore and Bennedsen 2016).

As a result, creditors are neither sufficiently compe-
tent nor willing to bear the inherent technological risk.
Instead, VC fund partners might be more capable to
mitigate the information asymmetry (Baum and
Silverman 2004; Croce et al. 2013; Hellmann 2000),
as well as take higher risks and invest in highly innova-
tive and uncertain projects (e.g., Nahata 2008). VC is
thus considered to be the most suitable source of capital
for high-tech ventures, including the born-green ones.
Worldwide VC investments in the green technologies
significantly grew between 2004 and 2008 (Knight
2010), while the share of green VC deals as a percentage
of all VC deals has risen for an order of magnitude (from
1 to 10%) from 1996 to 2010 (Cumming et al. 2013).

Due to the overall limited VC supply (Kaplan and
Lerner 2016), born-green ventures are still forced to
compete for the scant financial resources and signal
their quality to potential investors to maximize the like-
lihood to access the VC market (Connelly et al. 2011).
The extant literature has shown the power of several
signals, such as public subsidies (e.g., Colombo et al.
2011; Lerner 1999; Meuleman and Maeseneire 2012),

1 For instance, in terms of patents as defined by the International Patent
Classification (IPC), Bgreen^ refers to any environmentally sound
technologies (EST) that protect the environment, are less polluting,
use all resources in a more sustainable manner, recycle more of their
wastes and products, or handle residual wastes in a more sustainable
manner than the technologies for which they are substitutes (United
Nations Framework Convention on Climate Change 2006).
2 Scholars have been using green and clean terms interchangeably to
refer to the same set of technologies (e.g. Hall and Helmers 2010,
2013).
3 Green entrepreneurship is sometimes referred to as ecopreneurship
(e.g. Dixon and Clifford 2007).
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patents (Czarnitzki et al. 2014; Hsu and Ziedonis 2008),
founders’ human capital and their prior business expe-
rience (Gimmon and Levie 2010; Mosey and Wright
2007), and alliances (Baum and Silverman 2004).

However, the power and effectiveness of signals
strongly depend on the characteristics of the entrepre-
neurial ventures, as they may leverage different distinc-
tive factors to convey the quality of their businesses. In
Table 1, we summarize key factors that differentiate
born-green businesses from an Baverage^ high-tech
venture. We use these differences to break down both
positive and negative characteristics of born-green busi-
nesses that might affect the typology and power of their
signals toward VCs. Drawing upon the existing entre-
preneurial finance and green entrepreneurship literature,
the analysis highlights that the born-green businesses
may exploit the green effect to have an easier access to
VC. In fact, the green nature of ventures’ production
processes or products can lead to both economic and
environmental benefits, may be appealing for ideologi-
cal and trend reasons, and could be exploited to offer
clearly differentiated products (Bocken 2015; Petkova
et al. 2014). However, as any other emerging sector or
technology, it can also exemplify ambiguity (Santos and
Eisenhardt 2009), driving to different opinions of the
investors, whose interpretations may range from
envisioning great strategic opportunities to foreseeing
fatal consequences. The ambiguity creates not only di-
vergent views about the (un)attractiveness of the green
businesses, but also in terms of the selection criteria they
consider relevant, because of the lack of proven frame-
work to evaluate green ventures’ potential (Petkova
et al. 2014). In the case of green high-tech ventures,
ambiguity is coupled with considerable uncertainty de-
rived from the extremely high (technological and man-
agerial) complexity, the longer investment duration, and
the strong reliance on strictly regulated markets charac-
terized by regulatory volatility and unstable prices
(Amore and Bennedsen 2016; Demirel and Parris
2015; Petkova et al. 2011, 2014).

3 Hypotheses development

In the recent decades, the literature on environmental
entrepreneurship and innovation has flourished offering
mixed evidence and argumentations.

Ambec and Lanoie (2008) summarize the reasons
why it pays to be green, which should in turn make

the investments in green businesses appealing as well.
They argue that green businesses could have better
access to certain markets (e.g., green public purchasing
or the Bgreening^ supply chain of incumbents), offer
differentiated products and reach niche markets (i.e.,
customers willing to pay premium prices for
environment-friendly products or services), incur reve-
nues from selling green technologies (e.g., out-licensing
green patents), improve risk management and their re-
lationship with external stakeholders (e.g., easier value
chain inclusion), and lower costs of resources (e.g.,
energy-efficient production processes) and labor (e.g.,
people feeling committed to work for a green venture).
Ambec and Lanoie (2008) even explicitly advocate the
case that the cost of capital is lower for green businesses.
These arguments are in line with the Porter’s hypothesis
that environmental innovation provides opportunity for
gaining competitive advantage (Porter and van der
Linde 1995), making investments in the green technol-
ogies attractive for potentially high return investments.

Furthermore, Petkova et al. (2014) show that VC
firms are, on average, more prone to invest in an emerg-
ing sector (such as the green sector), if the sector is
legitimized. They mention two mechanisms that deter-
mine emerging sectors’ legitimacy: (positive) media
attention and governmental support, which both hold
for the green sector. First,Migendt et al. (2013) report an
increase in press articles on environmental technology
topics and state that during the 2002–2008 period, it was
Bhot^ to invest in such technologies. Second, a myriad
of policy tools (e.g., feed-in tariffs, R&D subsidies)
were put in place to support clean energy sectors and
other environment-friendly technologies (e.g., Bürer
and Wüstenhagen 2009; Demirel and Kesidou 2011).
These have contributed to further enhance the legitima-
cy of the green sector.

To that end, Petkova et al. (2014) assert the desire of
reputable VC firms to invest in emerging sectors to capture
a potential Bnext big thing^ and meet high expectations of
their stakeholders (e.g., limited partners),4 which tend to be
subsequently emulated by other VC firms, who typically
follow the leading trends set by the most reputable ones.
The green businesses and related technologies by their
nature entail high risks, yet coupled with the promise of

4 Petkova et al. (2014) quote an interviewed venture capitalist
explaining why VCs invest in emerging sectors: B... we [VCs] typically
try not to invest in anything that’s just going to move the needle a little
bit, but that is going to be a completely revolutionary...^.
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supersized returns (Cumming et al. 2013). Moreover, the
combination of accelerated depletion of natural resources
making the prices of the resources unstable (i.e., essentially
increasing) and global warming making the environmental
regulation progressively more stringent provides strong
incentives to invest in green technologies. That is, market
pull and policy push mechanisms for the green businesses
are expected to strengthen by time. Finally, VC partners
might find investing in green ventures more appealing
even for ideological or emotional motives (Bocken 2015).

The above arguments lead us to posit that for
high-tech ventures, the born-to-be-green signal
may be positive, enabling them to an easier access
to the VC market compared to the other high-tech
ventures. Therefore, our first hypothesis is the
following:

Hypothesis 1 (H1): Born-to-be-green is a pos-
itive signal for VCs and increases the likeli-
hood to receive VC, when compared to non-
green ventures.

However, there are plausible reasons to expect the
opposite as well. Apart from the typical issues new
highly-innovative ventures face to obtain external
funding caused by the capital market imperfections
(Carpenter and Petersen 2002)—, information asymme-
try, highly variable returns, and intangible knowledge-
based assets—there are peculiarities of green ventures,
which might additionally hinder their odds of obtaining
external funding, such as VC.

First, green technologies intrinsically entail ex-
tremely high technological complexity. Amore and
Bennedsen (2016) show that green patents make
citations to and receive citations from a wider range
of technological classes, while the underlying envi-
ronmental technologies also require more intensive
R&D spending. As a result, the complexity accen-
tuates the causes of capital market imperfections.
Second, as the green sector is in its infant stage,
the managerial slack is inevitable, thus increasing
the uncertainty of the new venture success. Both
entrepreneurs and VCs—who should act as mentors

Table 1 Key differences between born-green and non-green high-tech ventures

Factor Green high-tech ventures Non-green high-tech ventures

Competences and resources
(Bamberger et al. 1989; Criscuolo and
Menon 2015; Ghosh and Nanda 2010;
Petkova et al. 2014)

• Largemanagerial slack due to the nascent
stage of sector, i.e. Bmanagerial valley
of death^

• Highly capital intensive (e.g. wind and
solar power)

• Well-developed managerial best-practices
• Not necessarily capital intensive (e.g. software
industry)

Technological complexity
(Amore and Bennedsen 2016)

• Extremely high technological complexity • Fairly high technological complexity

VC investment outlook
(Ghosh and Nanda 2010; Knight 2010;
Petkova et al. 2011)

• Lower exit opportunities for IPOs and
M&As

• Lack of proven framework for evaluating
green ventures’ potential

• Longer investment duration

• Higher exit opportunities for IPOs and M&As
• Existence of established frameworks for
evaluating ventures’ potential (e.g.
biotechnology, software, aerospace)

Regulatory environment
(Bürer and Wüstenhagen 2009; Demirel
and Parris 2015; Wüstenhagen and
Teppo 2006)

• Strictly regulated market with high
regulatory uncertainty

• Mixed regulated / laissez-faire markets

Market potential
(Bocken 2015; Klepper 2001; Petkova
et al. 2014)

• Legitimized emerging sectors appealing
for ideological, emotional or trend
reasons

• Better access to (green) niche-markets
and possibility of offering clearly dif-
ferentiated products

• Uncertain market environment due to
unstable prices of natural resources

• Entrance in new submarkets, often dominated by
incumbents

• Service/product portfolio includes variants
of existing services/products
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to the former—lack relevant experience in the field,
which causes the so-called Bmanagerial valley of
death^ (Criscuolo and Menon 2015; Ghosh and
Nanda 2010). Third, green ventures, even when
successful, typically require longer time than non-
green ventures to become profitable, causing the
extension of the investment duration, that exceeds
the traditional time-to-return (approximately 7–
10 years) VCs promise to their stakeholders
(Knight 2010; Wüstenhagen and Teppo 2006).
Additionally, new green ventures are typically high-
ly capital intensive (Criscuolo and Menon 2015;
Ghosh and Nanda 2010), which represents a barrier
to a vast majority of VC firms, who are capital
constrained for individual investments by the funds
they manage (Cumming et al. 2013). Fourth, the
green sector is different from the other high-tech
sectors, such as biotech and ICT, in terms of exit
opportunities for ventures. Green IPOs have histor-
ically been extremely rare (Petkova et al. 2011),
while most of the large companies that could have
potential for acquiring green ventures are focused on
very different activities (e.g., fossil fuels) and have
rarely engaged in acquisitions (Ghosh and Nanda
2010). Risky exit opportunities might create too
high entry barriers for VCs (Wüstenhagen and
Teppo 2006). Fifth, the success of new green ven-
tures strongly depends on the governmental support,
which introduces regulatory uncertainty in the in-
vestment equation for VC firms (Criscuolo and
Menon 2015; Wüstenhagen and Teppo 2006). The
profitability prospects of the ventures do not only
depend on the underlying technological and market
success, but also on the political behavior, which is
inherently risky (Demirel and Parris 2015). Lastly,
as in any other emerging sector, there is a lack of
historical track-record for green VC investments,
and a lack of proven frameworks for evaluating
green ventures’ potential (Petkova et al. 2014).
Related to that, green products and processes mainly
operate on the production side of the economy, such
as electricity generation, energy efficiency, compos-
ite materials, wastewater treatment, where risks,
returns, and market potential evaluations are more
difficult (Cumming et al. 2013).

Relying on these arguments, we claim that
born-to-be-green may also represent a negative
signal toward VC investments, considering the
higher risk, uncertainty, and complexity entailing

the green businesses, compared to other high-tech
ventures. Therefore, we posit the second competi-
tive hypothesis:

Hypothesis 2 (H2): Born-to-be-green is a negative
signal for VCs and decreases the likelihood to
receive VC, when compared to non-green ventures.

4 Data and methodology

4.1 The RITA dataset

We test our hypotheses on a sample of 361 Italian,
independent, unlisted, and high-tech entrepreneurial
firms that are less than 25 years old, founded between
1983 and 2008 and operate in the following industries:
ICT manufacturing; biotechnology, pharmaceuticals,
and advanced materials; aerospace, robotics, and pro-
cess automation equipment; software; Internet and tele-
communication services; environmental services; pro-
duction of renewable energy; new materials and nano-
technologies; components and equipment for renewable
energy; R&D and engineering services.

Data are drawn from the RITA (Research on
Entrepreneurship in Advanced Technologies) dataset
(Colombo et al. 2009, 2014), which was firstly built
by the largest technical Italian university at the end of
1999, and subsequently updated in 2002, 2004, 2007,
and 2009. The survey-based part of the RITA dataset is
based on questionnaires that were sent to a firm’s con-
tact person, i.e., a firm owner or a manager. The other
part of the RITA dataset comes from secondary sources,
such as (i) the Union of Italian Chambers of Commerce
(Telemaco database) and (ii) the commercial databases
CERVED and AIDA. For more details on the RITA
dataset, see Appendix A.

4.2 Model specification

We use the following probit model specification:

Pr VCð Þ ¼ β0 þ β1Greenþ β2FoundingTeam

þ β3Patent þ β4University

þ β5SubsBeforeVC þ β6Governance

þ β7Controlsþ ηVþ εi ð1Þ
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Pr(VC) is a dummy variable that equals one if the
venture has been VC-backed after venture foundation.
Green is a dummy variable that equals one if the venture
is classified as green, according to the definition provid-
ed in Sect. 2. To identify green ventures, we manually
checked each firm’s website to assess whether its port-
folio of (main) products/services/technologies can be
classified as green. More specifically, we refer to the
two definitions provided by the U.S. Bureau of Labor
Statistics (source: http://www.bls.gov/green/#definition)5:
(i) Bbusinesses that produce goods or provide services
that benefit the environment or conserve natural
resources^ or (ii) businesses that use Bmore
environment-friendly production processes or use fewer
natural resources^ than their peers (for more details on
such classification, see the Appendix B). The vector
FoundingTeam includes the following variables at foun-
dation: OpFounders is the logarithm of the number of
active founders; OpFounders_Founders is the ratio be-
tween active founders and the total number of founders6;
TechEducation is a dummy variable that equals one if at
least one of the founders has obtained a bachelor degree in
technical/scientific subjects; EcoEducation is a dummy
variable that equals one if at least one of the founders
has obtained a bachelor degree in economic/managerial
subjects; SpecWorkExp is a dummy variable that equals
one if at least one of the founders had work experience in
the same industry of her/his venture before venture foun-
dation; OtherWorkExp is a dummy variable that equals
one if at least one of the founders had work experience in
other industries than the one of her/his venture before
venture foundation; FuctionalHeterogeneity is the Blau
index calculated on three dummy variables that equal one
if at least one of the founders had work experience in
technical, productive, or commercial functions in the same
industry of her/his venture before venture foundation,
respectively; and SerialManager is a dummy variable that
equals one if at least one of the founders had prior self-
employment experience or a management position in a
company before venture foundation. Patent is a dummy
variable that equals one if the venture has at least one
patent at foundation. The vector University includes the
following variables at foundation: Incubated is a dummy

variable that equals one if the venture was in an incubator
or in a business innovation center; ASU is a dummy
variable that equals one if the venture is an academic
spin-out. SubsBeforeVC is a dummy variable that equals
one if the venture has been awardedwith a public selective
subsidy7 before having (eventually) received VC funding.
The vector Governance includes the following variables
at foundation:DebtFound is a dummy variable that equals
one i f the ven tu re r ece ived deb t cap i t a l ;
CorporateShareFound is a dummy that equals one if a
part of venture’s equity has held by a corporate sharehold-
er. The vector Controls includes industry dummies; fur-
ther, it accounts for time effects, which is measured by the
foundation year, being every year potentially affected by
different shocks influencing both the formation of green
ventures and the likelihood to get VC. Finally, the vectorV
includes unobserved variables that may impact both the
venture likelihood to receive VC funding and the likeli-
hood to be green (Angrist and Pischke 2008). Table 2
provides a brief overview of the variables included in eq.
(1).

Detailed descriptive statistics of the above variables
are shown in Table 3, while Table 4 reports the correla-
tion matrix. In Appendix C, we report univariate Wald
tests between green and non-green ventures to assess
whether among the variables of interest any significant
difference exists.

4.3 Identification strategy

To tackle the potential endogeneity in our model spec-
ification, we use several identification strategies. In fact,
even though in eq. (1), we control for the most relevant
potential signals the literature pinpoints as strong pre-
dictors of access to VC funding, we need to control for
the self-selection bias in the process of getting VC. Such
bias may potentially exist between green and non-green
entrepreneurs, i.e., there may be systematic differences
between these two categories of entrepreneurs in their
propensity to actively search for VC, in their type of
search, and in their different perceptions about the
chances to get VC. This way, as a first step to control
for such endogeneity, we exploit venture-level informa-
tion provided by the RITA dataset and directly related to

5 We started from the definition of green jobs and adapted it to
venture’s businesses.
6 Similarly to Colombo et al. (2014), we define an active founder as a
founder who was actively involved in venture management at founda-
tion, while a non-active founder as a founder who only provided capital
to her/his venture without having any managerial role.

7 We use the definition of selective subsidy suggested by Colombo
et al. (2011, p. 97): BA selective scheme provides financial support to
selected applicants. In this case, applicants compete for receiving a
subsidy and their projects are judged by committees formed by experts
who are appointed by the government^.
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the Bactive search for VC financing^ and include such
information to preliminary isolate the possible
endogeneity effect. In other words, we know which
firms actively searched for VC (and those that did
not), and we exploit this information by including such
venture-specific Bsearching for VC^ term as an addi-
tional regressor in eq. (1).8

In addition, we use a linear IV procedure,9 which
represents a more solid empirical approach. As exclu-
sion restriction, we use a variable sourced from the
World Values Survey (WVS)10 and related to the aware-
ness about environmental issues of the local community
where the focal venture is located. Specifically, our
region-level variable is Income for Environment. This
refers to the following survey question: BI am going to
read out some statements about the environment. For
each one, can you tell me whether you strongly agree,
agree, disagree or strongly disagree?^. We consider
survey respondents who express their agreement on
the sub-item BI would give part of my income if I were
certain that the money would be used to prevent envi-
ronmental pollution^ on a 1–4 scale where 1 means
Bstrongly agree^ and 4 means Bstrongly disagree.^
Income for Environment is a dummy variable that equals
one if the answer to the above sub-item is 1 Bstrongly

Table 2 Definition of explanatory variables

Variable Definition

Green Dummy that equals one if the venture is
green

Founding team variables

OpFounders Logarithm of the number of active
founders

OpFounders_Founders Ratio between active founders and the
total number of founders

TechEducation Dummy that equals one if at least one of
the founders has obtained a bachelor
degree in technical/scientific subjects

EcoEducation Dummy that equals one if at least one of
the founders has obtained a bachelor
degree in economic/managerial sub-
jects

SpecWorkExp Dummy that equals one if at least one of
the founders had work experience in
the same industry of her/his venture
before venture foundation

OtherWorkExp Dummy that equals one if at least one of
the founders had work experience in
other industries than the one of her/his
venture before venture foundation

FuctionalHeterogeneity Blau index calculated on three dummy
variables that equal one if at least one
of the founders had work experience
in technical, productive, or
commercial functions in the same
industry of her/his venture before
venture foundation, respectively

SerialManager Dummy that equals one if at least one of
the founders had prior self-
employment experience or a manage-
ment position in a company before
venture foundation

Patent Dummy that equals one if the venture
has at least one patent at foundation

University variables

Incubated Dummy that equals one if the venture
was in an incubator or in a business
innovation center

ASU Dummy that equals one if the venture is
an academic spin-out

SubsBeforeVC Dummy that equals one if the venture
has been awarded with a public
selective subsidy before having
(eventually) received VC funding

Governance variables

DebtFound Dummy that equals one if the venture
received debt capital at foundation

CorporateShareFound Dummy that equals one if a part of
venture’s equity has held by a
corporate shareholder at foundation

Table 2 (continued)

Variable Definition

Controls

FoundYear Venture’s foundation year

Manufacturing Dummy that equals one if the venture
operates in a manufacturing industry

8 AHeckman-type approach could be suitable in our setting. However,
the use of a Heckman-type approach implies to keep in the main
equation only the ventures that actively searched VC. Therefore, this
approach may prevent us to understand another shade of the phenom-
enon, and could potentially reduce the generalizability of our findings.
In some cases, in fact, VCs directly contact entrepreneurs in several
ways (e.g. participating at start-up competitions) (Samila and Sorenson
2011). We are grateful to an anonymous reviewer for this suggestion.
9 We avoid IV probit estimates because Wooldridge (2010) has shown
how such estimates are dramatically biased by potential
heteroskedasticity.
10 WVS data are about human values, motivations and beliefs, and are
collected through nationally representative surveys on around the 90%
of the world’s population. For more details see: http://www.
worldvaluessurvey.org/wvs.jsp. For other works using WVS data see
e.g. Benabou et al. (2015) and Deaton (2008). For empirical works on
green and/or environmental issues see e.g. Brechin (1999) and Dunlap
and Mertig (1997).
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agree.^ As highlighted by Florin et al. (2003), local
social capital and values of the community shape the
resources of the venture and its access to the social
resources embedded in the community (see also
Seibert et al. 2001). In particular, venture characteristics
relate to the nature of the resources embedded in the
community. Venture founders may access information
and assimilate knowledge and values from their com-
munity (Cohen and Levinthal 1990). Informationally
rich social communities also enhance the venture’s abil-
ity to withstand random environmental shocks (Bruderl
et al. 1992; Cooper et al. 1994), especially if such
communities share strong environmentally related
values. In this respect, we claim that the Italian regions,
where the shared environmentally related values are
more developed and the green awareness of the com-
munity is stronger, are the regions where entrepreneurs
are more likely to start-up green businesses. First, entre-
preneurs expect stronger acceptance and help by their
community in those regions. Second, entrepreneurs are
more likely to assimilate and absorb green values in
those regions and translate them into business ideas
and ventures. To this latter extent, Peterson and
Roquebert (1993) show how community values

influence entrepreneurial beliefs about the viability of
the potential venture and shape the motivations to start-
up a business venture and its related characteristics.

While the above arguments speak in favor of a pos-
itive correlation between community-level green values
and the presence of local green ventures, there is no
reason to claim a positive association between
community-level green values and the presence of
VCs in the local area for several reasons. First, VC funds
usually invest with the primary aim to get the highest
capital return in the shortest possible time horizon
(Gompers and Lerner 2001). Then, they target poten-
tially cash-generating ventures regardless their geo-
graphical location, i.e., Italian VC funds invest across
regions (Martin et al. 2002) and a few of them also
engage in cross-border investments (Schertler and
Tykvová 2012). Second, to the best of our knowledge,
while there is strong empirical evidence that VC funds
target and strategically design their investments through
syndication networks, so exploiting VC community re-
sources (Sorenson and Stuart 2001), there is no empir-
ical evidence that VC investments are driven by com-
munity values. As expected, the correlation between
Income for Environment and our dependent variable

Table 3 Descriptive statistics

Obs. Mean Median Min. Max. Std. Dev.

Pr(VC) 361 0.0776 0 0 1 0.2679

Green 361 0.1717 0 0 1 0.3777

OpFounders 361 1.2269 1.0986 0.6931 2.3979 0.3498

OpFounders_Founders 361 0.8755 1 0.0476 1 0.2250

TechEducation 361 0.5235 1 0 1 0.5001

EcoEducation 361 0.1330 0 0 1 0.3400

SpecWorkExp 361 0.4349 0 0 1 0.4964

OtherWorkExp 361 0.6870 1 0 1 0.4644

FuctionalHeterogeneity 361 0.3283 0.25 0 1 0.1601

SerialManager 361 0.4543 0 0 1 0.4986

Patent 361 0.0803 0 0 1 0.2722

Incubated 361 0.1884 0 0 1 0.3915

ASU 361 0.1856 0 0 1 0.3893

SubsBeforeVC 361 0.0665 0 0 1 0.2495

DebtFound 361 0.1136 0 0 1 0.3177

CorporateShareFound 361 0.0471 0 0 1 0.2121

FoundYear 361 1998 1999 1983 2008 6.6586

Manufacturing 361 0.4903 0 0 1 0.5006
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Pr(VC) is not statistically significant and its magnitude
is quite low (− 3.1%).11

Lastly—and related to our specific setting—our anal-
ysis is at company-level while the instrument is at
region-level. This way, we can safely eliminate any
concerns about reverse causality (Acemoglu et al.
2005)—and this is especially important in cross-
sectional studies. Moreover, all regressors are at foun-
dation or before the eventual VC-backing. However, in
our cross-section analysis, we cannot exclude that
endogeneity concerns related to sequential exogeneity
are at work. Thus, in line with Ayyagari et al. (2011) and
Chen et al. (2011), we let this identification issue to
future research.

5 Results

Table 5 shows the results of our baseline model specifi-
cations. In the first two columns, we estimate eq. (1) by
means of probit regressions (in the second column, we
control for the entrepreneurial active search for VC).We
find a positive and statistically significant (at 1% confi-
dence level) impact of TechEducation on the likelihood
to get VC: the marginal effect ranges between + 3.52
(significant at 5%) and + 4.76 (significant at 1%). As to
SpecWorkExp, we find a statistically significant (at 5%)
negative effect on VC-backing: marginal effects range
between − 3.39 and − 5.45%—both significant at 5%
confidence level.FuctionalHeterogeneity leads to a pos-
itive and statistically significant (at 5%) contribution to
the likelihood to access VC: the marginal effect at means
is estimated to range between + 9.47 and + 18.83%.
Quite surprisingly, we find that the presence in venture
teams of previously self-employed founders or founders
with a prior management experience shrinks the likeli-
hood to get VC: marginal effects range from − 2.16% in
column II (significant at 1%) to − 3.14% in column I
(significant at 5%). This finding may be explained by
the fact that serial entrepreneurs and entrepreneurs with
prior executive experience are usually more connected
to complementary asset providers (Westhead et al.
2005). This way, such connections may lead to more
external (e.g., banks) and internal (e.g., cash) sources to

finance venture operations, making VC less appealing.
While in Table 5 (columns I and II), the coefficient of
the variable ASU is positive and statistically significant
(at 10 and 5%, respectively), when controlling for the
entrepreneurial search for VC (column II), the marginal
effect is not statistically significant. As to the presence
of corporate shareholders at foundation, it increases the
likelihood to get VC: the estimated marginal effects
range between + 20.17 and + 24.98%, both significant
at 1%. Regarding our main independent variable, our
estimates show that running a green business per se is
not correlated with the likelihood to receive VC, and its
marginal effect is not statistically significant.

When moving to IV estimates (column III), we find
the same results described above, except for the follow-
ing ones: TechEducation has still a positive coefficient,
but it loses some statistical significance (from 1% to
10% level); SpecWorkExp, FuctionalHeterogeneity, and
SerialManager have still the same sign but they lose
statistical significance; and the coefficient of ASU is
now statistically correlated at 1% level with the likeli-
hood to become VC-backed. These results may be ex-
pected because of the better control for unobserved
heterogeneity by means of our IV design. It is worth
noting that the F-statistic of the first stage of our IV
system of equations reassures the reader about the good-
ness of our exclusion restriction.

In Table 6, we exploit venture-level information in-
cluded in the RITA dataset, which enables us to identify
the ventures positioning their business in a green sec-
tor,12 and those that did not, using the self-declared
sectoral classification. Thus, we run our baseline models
substituting the variableGreenwith the dummy variable
GreenSelf that equals one if the venture self-declared to
operate in a green sector, while it takes the value zero
otherwise. The introduction of this further categoriza-
tion enables us to distinguish between ventures using
truly green technologies or offering green products/
services regardless of the sector of activity (horizontal
view across sectors) and ventures positioning their busi-
ness specifically in a green sector (vertical view within a
single sector). We measure the former by employing the
variableGreen, while the latter is based on self-reported
information on the industrial sector of activity, i.e., the

11 As robustness check, we use an alternative exclusion restriction: the
cross-region variation in laws implemented by local governments to
foster green innovations over time. Results are fully in line with the
main ones in Table 5 and are shown in Table D1. For more details about
these additional estimates see Appendix D.

12 In the RITA dataset the following sectors fall into the Bgreen^
category: environmental services, production of renewable energy,
new materials and nanotechnologies, components and equipment for
renewable energy.
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variable GreenSelf. As shown in Table 6, business ac-
tivity in a self-reported green sector is strongly and
positively correlated with the likelihood to get VC: the
estimated marginal effect ranges between + 5.52% (sig-
nificant at 5%) and + 8.06% (significant at 1%). As to
the other findings, they are fully in line with those
shown in Table 5.

In this model specification, we do not use an IV
design because our exclusion restriction cannot predict
entrepreneurs’ perceptions about their business.

However, in Table 6, we are not able to assess the
effect of the born-to-be-green signal stemming from
ventures deploying green technologies (or offering
green products/services) and positioning themselves in
a green sector, at the same time. To this extent, in
Table 7, we substitute the variable Green—included in
eq. (1)—with three dummy variables:GreenSelf_Green,
GreenSelf_NoGreen, and NoGreenSelf_Green.
GreenSelf_Green equals one if the venture self-
declared to operate in a green sector and the dummy
variable Green equals one; GreenSelf_NoGreen equals
one if the venture self-declared to operate in a green
sector and the dummy variable Green equals zero; and
NoGreenSelf_Green equals one if the venture self-
declared to not operate in a green sector but the dummy
variable Green equals one. This way, we are able to
investigate three scenarios associated to two dimensions
of the born-to-be-green signal, i.e., the adoption of a
green technology (or the offer of a green product/ser-
vice), and the entrepreneurial ability to position the
venture into a green sector. In particular, we analyze
three situations: (i) entrepreneurs who run a green busi-
ness and position it in a green sector, (ii) entrepreneurs
who run a non-green business but position it in a green
sector, and (iii) entrepreneurs who run green businesses
but do not position it in a green sector.

As shown in Table 7, only entrepreneurs included in
the first category, i.e., who run a green business and
position it into a green sector, are more likely to access
VC markets: the estimated marginal effect is + 7.08%
(significant at 5%). As to the other findings, they are still
fully in line with those shown in Tables 5 and 6.

Finally, we dig into the data to investigate three con-
tingencies that may moderate the association between
green business propositions and the likelihood to get
VC: the technical/scientific education of the founder(s),
the origin of the firm as academic spin-out, and the
presence of corporate shareholders into the venture’ s
equity. We find that while technical/scientific education

Table 5 Baseline econometric results

Model (1)
Probit

Model (2)
Probit

Model (3)
IV

Green 0.3519 0.3991 − 0.5017

(0.2843) (0.2605) (0.3915)

OpFounders 0.2841 0.5696 0.0617

(0.3793) (0.4144) (0.0758)

OpFounders_Founders − 0.1563 0.1216 − 0.0374

(0.3004) (0.3762) (0.0603)

TechEducation 0.5990*** 0.7761*** 0.0823*

(0.2072) (0.2007) (0.0450)

EcoEducation 0.2291 − 0.0065 − 0.0398

(0.2552) (0.2813) (0.0644)

SpecWorkExp − 0.7168** − 0.7942** − 0.0531

(0.3170) (0.3257) (0.0491)

OtherWorkExp − 0.1953 − 0.0245 0.0078

(0.2653) (0.2585) (0.0453)

FuctionalHeterogeneity 2.3895** 2.1744** 0.1923

(1.0646) (1.1011) (0.1419)

SerialManager − 0.4061** − 0.5023** − 0.0192

(0.1986) (0.2399) (0.0273)

Patent 0.3377 0.3412 0.0317

(0.3186) (0.2912) (0.0688)

Incubated 0.0143 − 0.2511 0.0221

(0.1460) (0.1942) (0.0507)

ASU 0.3199* 0.5759** 0.2324***

(0.1905) (0.2365) (0.0892)

SubsBeforeVC 0.3732 0.4307 0.0603

(0.4400) (0.4620) (0.1013)

DebtFound 0.0582 0.3562 0.0082

(0.3211) (0.3141) (0.0426)

CorporateShareFound 1.2820*** 1.3882*** 0.3746***

(0.2655) (0.2974) (0.1398)

FoundYear 0.0185 0.0151 0.0006

(0.0114) (0.0147) (0.0024)

Manufacturing 0.1316 0.1234 0.0487

(0.1738) (0.2126) (0.0402)

FinancingSearch 1.2690***

(0.2054)

Number of
observations

361 352 361

Pseudo R2 0.2575 0.3549

Centered R2 0.3727

F-statistic first stage 476.13***

*p < 0.10, **p < 0.05, ***p < 0.01. The dependent variable is the
likelihood to get VC. Estimates are derived from probit (columns I
and II) and linear IV regressions with region-clustered standard
errors. All regressions are estimated with an intercept term. Stan-
dard errors in round brackets
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Table 6 Econometric results controlling for self-positioning into a
green sector

Model (1) Model (2)

GreenSelf 0.6480*** 0.7061***

(0.1794) (0.2028)

OpFounders 0.2932 0.5802

(0.3963) (0.4379)

OpFounders_Founders − 0.1372 0.1693

(0.3175) (0.4124)

TechEducation 0.6006*** 0.7932***

(0.2038) (0.2019)

EcoEducation 0.2066 − 0.0330

(0.2539) (0.2840)

SpecWorkExp − 0.7816** − 0.8927**

(0.3494) (0.3621)

OtherWorkExp − 0.1584 − 0.0040

(0.2548) (0.2412)

FuctionalHeterogeneity 2.4357** 2.2993*

(1.1329) (1.1913)

SerialManager − 0.4236* − 0.5280**

(0.2198) (0.2650)

Patent 0.3485 0.3539

(0.3108) (0.2809)

Incubated − 0.0910 − 0.3594**

(0.1379) (0.1718)

ASU 0.3880** 0.6433***

(0.1719) (0.2183)

SubsBeforeVC 0.3907 0.4324

(0.4422) (0.4487)

DebtFound 0.0797 0.3828

(0.3105) (0.3146)

CorporateShareFound 1.3449*** 1.4988***

(0.2836) (0.3323)

FoundYear 0.0182 0.0145

(0.0119) (0.0154)

Manufacturing 0.1668 0.1602

(0.1824) (0.2168)

FinancingSearch 1.2731***

(0.2035)

Number of observations 361 352

Pseudo R2 0.2658 0.3626

*p < 0.10, **p < 0.05, ***p < 0.01. The dependent variable is the
likelihood to get VC. Estimates are derived from probit regressions
with region-clustered standard errors. All regressions are estimated
with an intercept term. Standard errors in round brackets

Table 7 Econometric results matching green classification with
self-positioning into a green sector

Model (1)

GreenSelf_Green 0.8193***

(0.2584)

GreenSelf_NoGreen 0.4657

(0.9359)

NoGreenSelf_Green 0.1915

(0.3107)

OpFounders 0.5708

(0.4391)

OpFounders_Founders 0.1474

(0.4079)

TechEducation 0.8037***

(0.1753)

EcoEducation − 0.0020

(0.2914)

SpecWorkExp − 0.8805***

(0.3285)

OtherWorkExp − 0.0159

(0.2517)

FuctionalHeterogeneity 2.3038**

(1.1218)

SerialManager − 0.5404**

(0.2624)

Patent 0.3564

(0.2832)

Incubated − 0.3493*

(0.1841)

ASU 0.5971**

(0.2407)

SubsBeforeVC 0.4204

(0.4626)

DebtFound 0.3873

(0.3126)

CorporateShareFound 1.4661***

(0.3077)

FoundYear 0.0142

(0.0150)

Manufacturing 0.1646

(0.2166)

FinancingSearch 1.2904***

(0.1709)

Number of observations 352

Pseudo R2 0.3648

*p < 0.10, **p < 0.05, ***p < 0.01. The dependent variable is the
likelihood to get VC. Estimates are derived from probit regressions
with region-clustered standard errors. All regressions are estimated
with an intercept term. Standard errors in round brackets
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of the founder(s) has a negative moderating effect, being
an academic spin-out and having corporate shareholders
positively moderates the likelihood for a venture to get
VC. For a detailed description of the procedure and
results, see Appendix E.

6 Discussion and conclusions

The aim of this paper was to understand whether born-
to-be-green acts as signal toward VC investments. Our
results showed that born-to-be-green does not influence
per se the likelihood to receive VC. In other words, other
things being equal, ventures that perform green-based
activities and use green technologies are not more likely
to access the VC market, compared to other high-tech
ventures. Such negligible effect of the green signal per
se is in line with our theoretical arguments, which sug-
gest the presence of competing effects at work.

Therefore, we deepen the complex phenomenon of
the born-to-be-green signal by distinguishing the two
different sources of such signal, offering a two-
dimensional categorization of high-tech green ventures.
In order to classify them, we make a clear distinction
between ventures using truly green technologies or of-
fering green products/services regardless of the sector of
activity (horizontal view across sectors)—i.e., green
signal per se—and ventures positioning their business
specifically in a green sector (vertical view within a
single sector). This twofold view, both horizontal and
vertical, enables us to better distinguish the signaling
effect that may stem, on the one hand, from the adoption
of a green technology (or the offer of a green product/
service) and, on the other hand, from the entrepreneurial
ability to position the venture within a green sector.

We found that a reliable signal for investors will stem
only from truly deploying green technologies (or offer-
ing green products/services) and positioning the venture
accordingly in a green sector, at the same time. Indeed,
re-adapting the idea of Heil and Robertson (1991) that
Ba new product signal will create more perceived sender
commitment if the sender has potentially available pro-
duction capacity^ (p. 408), we argue that the alignment
between the core green business and the ability of the
entrepreneur to position her/his venture within such
business makes the Bsender of the green signal^ more
committed to the eyes of potential VC investors.

We interpret our results to be a consequence of the
importance of signals for high-tech entrepreneurial

ventures, but most importantly to be the outcome of
the crucial role that entrepreneurs have in sending reli-
able signals to the external financial market (Connelly
et al. 2011). In order to be effective, the born-to-be-
green signal needs to be properly communicated by the
entrepreneurial ability to position the business and also
needs to be aligned with the actual venture’s underlying
technology/product portfolio.

This work contributes to the literature on green en-
trepreneurship by empirically testing differences be-
tween green and non-green high-tech ventures to access
the VCmarket.We first provide theoretical arguments to
highlight differential characteristics existing between
green ventures and Baverage^ high-tech non-green ven-
tures that may also affect their attractiveness to VC
investors. Further, the empirical results add to the related
works about competitiveness of new green ventures
(Meyskens and Carsrud 2013; Parrish 2010). We com-
plement the work ofMeyskens and Carsrud (2013), who
state that partners bring the necessary resources to the
early stage green ventures that help them succeed. This
work provides also original contributions to the litera-
ture on VC and signals. Following Petkova et al. (2014),
we offer new evidence on VC reactions in emerging
sectors. Moreover, our study complements the literature
on signals, introducing new evidence on the born-to-be-
green effect.

Some limitations of the present study are worth not-
ing, as they can also open up new promising directions
for future research. First, the question regarding the
effectiveness of the born-to-be-green signal to access
the VC market should be studied in a cross-country
setting. It would be interesting to see how different
degrees of development of the VC market, the hetero-
geneity of green-oriented laws promoted by the local
and central governments, and country-level cultural
traits may differently affect the results provided by the
present study. Second, following the studies of Demirel
and Kesidou (2011), Demirel and Parris (2015), and
Kesidou and Demirel (2012), it would be of great inter-
est to deeper analyze the role of environmental regula-
tions and types of eco-innovations as moderating factors
of the relationship between the born-to-be-green signal
and the likelihood to attract VC investments. Third,
even if we elaborated on the market pull and policy
push mechanisms (i.e., demand) as theoretical
supporting arguments in favor of the possible positive
signal of born-to-be-green for VC investors, we should
acknowledge that the demand for green businesses’
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products and processes is largely exogenous.13 As such,
future studies should deepen the demand structures of
such products and processes to better understand how
this affect the expected return from VC investments.
Finally, in this study, we categorized green businesses
mainly using the venture’s perspective, by relying on
objective criteria (regarding their activities and technol-
ogies they use), and on self-reported information by the
entrepreneur (about sector of activity). Future works
may also take into consideration the VCs’ perspective
and study how they interpret and perceive the green
signal and how they identify a green venture.
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Appendix A: Description of the RITA dataset

The sample used for testing out hypotheses was drawn
from the RITA dataset. The sample includes 361 Italian,
independent, unlisted, and high-tech entrepreneurial
firms that are less than 25 years old, founded between
1983 and 2008 and operating in the following indus-
tries: ICT manufacturing (i.e., computers; electronic
components; telecommunication equipment; optical,
medical, and electronic instruments); biotechnology,
pharmaceuticals, and advanced materials; aerospace,
robotics and process automation equipment; software;
Internet and telecommunication services; environmental
services; production of renewable energy; newmaterials
and nanotechnologies; components and equipment for
renewable energy; R&D and engineering services. The
associated NACE rev. 1.1 codes are the following: ICT
manufacturing (30.02, 32, 33); biotechnology (73.1);
pharmaceuticals and advanced materials (24.4); aero-
space, robotics, and process automation (29.5, 35.5);
software (72.2); Internet and telecommunications ser-
vices (64.2, 72.60). The other industries are not explic-
itly included in the NACE rev. 1.1 classification.

The RITA (Research on Entrepreneurship in
Advanced Technologies) dataset was firstly built by
the largest technical Italian university at the end of
1999, and subsequently updated in 2002, 2004, 2007,
and 2009. Information in the RITA dataset are collected
from two types of sources. First, the survey-based part
of the RITA dataset is based on questionnaires that were
sent to a firm’s contact person, i.e., a firm owner or a
manager. The reliability of the answers to the question-
naires was checked by trained research assistants and
cross-checked with firms’ annual reports and publicly
available information. If necessary, follow-up inter-
views were conducted. Second, the other part of the
RITA dataset comes from secondary sources, such as
the following: (i) the Union of Italian Chambers of
Commerce (Telemaco database) to check the official
status of the firms and control for firm exit (i.e., bank-
ruptcy or merger/acquisition) and potential survivorship
bias14 and (ii) the commercial databases CERVED and
AIDA (the Italian version of Bureau van Dijk’s Orbis)
for the inclusion of accounting data. For more details on
the RITA dataset, see Colombo et al. (2009, 2014).

Appendix B: Classification of green and non-green
businesses

In order to classify the business in our sample with
respect to the green business activities, we used a com-
prehensive and well-established definition and drew
from it to manually checked each venture’s website to
assess whether their portfolio of products, services, and/
or technologies can be classified as green. In particular,
we drew from the U.S. Bureau of Labor Statistics’s
(BLS’s) definition of green.15 The BLS definition pro-
vides a clear, measurable, and complete description of
green activities, which facilitates a straightforward and
unambiguous classification (e.g., BLS uses it for a

13 We are grateful to an anonymous reviewer for this comment.

14 As Telemaco database does not distinguish between entrepreneurs
from workers with atypical employment contracts, a careful activity of
data cleaning was undertaken to exclude the latter ones. Further, all the
local offices and the ventures coming from changes in the legal form of
already existing companies were dropped. These data-related activities
were done when the RITA database was assembled. The legal statuses
of sampled firms are: sole proprietorships and partnerships (around
40% of the sample) and limited companies (around 60% of the sam-
ple). As regards company size, 10% of the sampled firms have no
employees at foundation date, the median (mean) number of em-
ployees at foundation date is 3 (4).
15 For a detailed definition and related information, please see the
devoted page on the official webpage of the U.S. Bureau of Labor
Statistics (http://www.bls.gov/green/).
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categorization of green jobs). BLS distinguishes two
types of green business activities: (i) businesses that
produce goods or provide services that benefit the envi-
ronment or conserve natural resources and (ii) busi-
nesses that use more environment-friendly production
processes or use fewer natural resources than their peers.
Each of the two types comprises a list of activities that
characterize it. A detailed overview of green business
activities is provided in Table.

Table 8 Typology and description of green business activities
defined by the U.S. Bureau of Labor Statistics

General type of green business
activities

Detailed groups of green
business activities

i. Business activities that produce
goods or provide services that
benefit the environment or
conserve natural resources.

1. Energy from renewable sources.
Electricity, heat, or fuel
generated from renewable
sources (e.g. wind, biomass,
geothermal, solar, ocean,
hydropower, landfill gas and
municipal solid waste, etc.).

2. Energy efficiency. Products and
services that improve energy
efficiency (e.g. energy-efficient
equipment, appliances, build-
ings, vehicles, energy storage
and distribution, etc.).

3. Pollution reduction and
removal, greenhouse gas
reduction, and recycling and
reuse. These are products and
services that:

• Reduce or eliminate creation or
release of pollutants or toxic
compounds, or remove
pollutants or hazardous waste
from the environment,

• Reduce greenhouse gas
emissions through methods
other than renewable energy
generation and energy
efficiency, such as electricity
generated from nuclear
sources,

• Reduce or eliminate the creation
of waste materials; collect,
reuse, remanufacture, recycle,
or compost waste materials or
wastewater.

4. Natural resources conservation.
Products and services that
conserve natural resources (e.g.
organic agriculture and
sustainable forestry, land
management, soil, water, or
wildlife conservation,
stormwater management, etc.).

5. Environmental compliance,
education and training, and
public awareness. These are
products and services that:

• Enforce environmental
regulations,

• Provide education and training
related to green technologies
and practices,

• Increase public awareness of
environmental issues.

ii. Business activities that use
more environment-friendly

1. Energy from renewable sources.
Generating electricity, heat, or

Table 8 (continued)

General type of green business
activities

Detailed groups of green
business activities

production processes or use
fewer natural resources than
their peers

fuel from renewable sources
(e.g. wind, biomass,
geothermal, solar, ocean,
hydropower, landfill gas and
municipal solid waste, etc.),
primarily for use within the
establishment.

2. Energy efficiency. Using
technologies and practices to
improve energy efficiency
within the establishment (e.g.
cogeneration - combined heat
and power).

3. Pollution reduction and
removal, greenhouse gas
reduction, and recycling and
reuse. Using technologies and
practices within the
establishment to:

• Reduce or eliminate creation or
release of pollutants or toxic
compounds, or remove
pollutants or hazardous waste
from the environment,

• Reduce greenhouse gas
emissions through methods
other than renewable energy
generation and energy
efficiency,

• Reduce or eliminate the creation
of waste materials; collect,
reuse, remanufacture, recycle,
or compost waste materials or
wastewater.

4. Natural resources conservation.
Using technologies and
practices within the
establishment to conserve
natural resources (e.g. organic
agriculture and sustainable
forestry, land management,
soil, water, or wildlife
conservation, stormwater
management, etc.).
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The classification was carried out following a pre-
defined procedure in order to obtain reliable and robust
results. First, two researches manually and independent-
ly conducted a survey of the websites (when available)
of the companies in the dataset, and based on the BLS
definition identified green businesses. Second, the out-
comes of the two classifications were compared, and
matching firms were confirmed. Finally, the mismatches
were independently checked by the third researcher
(also via websites), who made the concluding decision.
We identified 62 out of 361 start-ups as green (approx-
imately 17%).

Appendix C: Univariate tests between green
and non-green ventures

We report univariate Wald tests between green and
non-green ventures to assess whether among the
variables of interest any significant difference ex-
ists. In Table 9, green ventures show a larger
founding team, with a lower percentage of active
founders. These features seem to be positively

correlated with venture success. As highlighted by
the extant literature (Beck and Demirguc-Kunt
2006), business size is negatively correlated with
obstacles to venture growth and access to external
finance. Further, a lower percentage of active foun-
ders may lead to less horizontal agency costs within
teams (Colombo et al. 2014), and thus to better
venture performance. Green ventures are more like-
ly to have founders with technical education attain-
ments in their founding teams than non-green busi-
nesses (+ 31%). As expected, green ventures are
less likely to have at least a founder with previous
experience in the same industry than non-green
ones (− 12%). Conversely, green entrepreneurs are
more likely to have previous business experience in
other sectors than non-green entrepreneurs (+ 15%).
Green ventures are more likely than non-green ones
to be incubated (+ 19%) or to bear as academic
spin-outs (+ 35%). While 10% of our sample green
ventures have a corporate shareholding, less than
4% of non-green ventures are minority owned by a
corporate investor at foundation.

Table 9 Univariate t tests

Variable Non-green Green Non-green vs. green

OpFounders 1.205 1.3493 − 0.1443 **

OpFounders_Founders 0.8824 0.8235 0.0589 *

TechEducation 0.4726 0.7833 − 0.3107 ***

EcoEducation 0.1473 0.0833 0.0640

SpecWorkExp 0.4555 0.3333 0.1222 *

OtherWorkExp 0.661 0.8167 − 0.1557 **

FuctionalHeterogeneity 0.3296 0.325 0.0046

SerialManager 0.4521 0.4667 − 0.0146

Patent 0.0788 0.1 − 0.0212

Incubated 0.1575 0.35 − 0.1925 ***

ASU 0.1267 0.4833 − 0.3566 ***

SubsBeforeVC 0.0582 0.1167 − 0.0585

DebtFound 0.1233 0.0667 0.0566

CorporateShareFound 0.0377 0.1 − 0.0623 **

FoundYear 1998.137 1999.9 − 1.7630 *

Manufacturing 0.4726 0.5833 − 0.1107

*p < 0.10, **p < 0.05, ***p < 0.01. We report the mean value of the variable of non-green and green ventures, and the Wald test on the
difference between such values
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Appendix D: Alternative exclusion restriction

As robustness check, we use an alternative exclusion
restriction: the cross-region variation in laws imple-
mented by local governments to foster green innova-
tions over time. This exclusion restriction is in line with
the idea of policy-inducement dynamics developed by
Porter and van der Linde (1995). The authors argue that
Bproperly designed environmental standards can trigger
innovation that may partially or more than fully offset
the costs of complying with them^ (p. 98). Hence,
properly designed green local policies may positively
associate with the presence of local green ventures (see
also Dowell and Muthilingam 2017). We checked the
institutional website of each Italian region and we col-
lected data on every law implemented from 2008 back-
wards to foster the production/provision of green goods/
services or production processes that are environment-
friendly. Some examples are the Law 29 (Dec. 2008)
implemented in Calabria region to foster the energy
production from renewable sources, the Law 23
(Dec. 2004) implemented in Emilia-Romagna region
to discipline the local production of energy, or the Law
11 (Dec. 2006) implemented in Lombardy region to
reduce polluting emissions. Because of the cross-
section nature of our analysis, for each venture, the
above exclusion restriction takes value one if the region-
al government where the venture operates implemented
a green law before venture foundation. This is a conser-
vative assumption that allows us to not overestimate the
potential signaling effect of green businesses on access
to VC finance. It is worth noting that the use of changes
in local regulation/legislation as instrument relates to
changes that could involve both target-setting and sub-
sidies, that is, these changes should simultaneously af-
fect the demand for green innovation and the VC supply
for green technologies. These results are fully in line
with the main ones in Table 5 and are shown in Table 10.

Appendix E: Interaction effects

We dig into the data and present three contingencies that
moderate the association between green business

Table 10 econometric baseline results with the cross-regional
variation in laws as exclusion restriction

IV

Green 0.7433

(0.5353)

OpFounders − 0.0240

(0.0956)

Table 10 (continued)

IV

OpFounders_Founders 0.0575

(0.0897)

TechEducation 0.0038

(0.0629)

EcoEducation 0.1009

(0.0822)

SpecWorkExp − 0.1174**

(0.0515)

OtherWorkExp − 0.0930

(0.0770)

FuctionalHeterogeneity 0.3522*

(0.2084)

SerialManager − 0.0575**

(0.0250)

Patent 0.0432

(0.0649)

Incubated − 0.0122

(0.0532)

ASU − 0.0813

(0.1099)

SubsBeforeVC 0.0102

(0.0780)

DebtFound 0.0078

(0.0538)

CorporateShareFound 0.2399***

(0.0829)

FoundYear 0.0021

(0.0015)

Manufacturing − 0.0201

(0.0352)

FinancingSearch

Number of observations 361

Pseudo R2

Centered R2 0.5976

F-statistic first stage 894.29***

*p < 0.10, ** p < 0.05, ***p < 0.01. The dependent variable is the
likelihood to get VC. Estimates are derived from an IV linear
regression with region-clustered standard errors. The regression
is estimated with an intercept term. Standard errors in round
brackets
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propositions and the likelihood to get VC. Specifically,
we focus on three specific characteristics of the ven-
tures—i.e., the technical/scientific education of the
founder(s), the origin of the firm as academic spin-out,
and the presence of corporate shareholders into the
venture’s equity (operationalized by the variables
TechEducation, ASU and CorporateShareFound)—to
test their effect in making the green business proposition
more or less attractive to VC investors. We estimate our
probit model specification (as that in Table 5, column
(2)) including one-by-one an additional contingency
effect, i.e., interacting the focal moderating variable with
the variable Green. In this setting, given the dichoto-
mous nature of our dependent variable, the effects of
these interaction terms must be investigated over the full
range of covariate values through graphical techniques
(Ai and Norton 2003; Hoetker 2007).

Figure 1 reveals that TechEducation negatively mod-
erates the likelihood for a venture to get VC, that is
having at least one of the founders with a bachelor
degree in technical/scientific subjects helps getting VC
in non-green businesses, but this effect vanishes in green
ventures. This can be explained looking at Table 9. On
average, the presence of founders with a bachelor degree
in technical/scientific subjects is more likely in green
ventures because of their higher complexity. Thus, hav-
ing technically educated founders is a more powerful
signal for non-green businesses.

Conversely, we find a positive moderation effect
of the variable ASU on the venture’s likelihood to
access VC (as shown in Fig. 2). This may be
interpreted as follows: if we assume that green
businesses are more difficult to assess for VCs,
the link with a research institution makes possible
for the venture the use of labs and research aca-
demic personnel, and the exposure to cutting-edge
basic research technologies. This may lead to a
faster technology development and thus to a better
business outcome.

In the same way, Fig. 3 shows that the moderation of
CorporateShareFound is positive suggesting that hav-
ing a corporate shareholder in the venture’s equity at
foundation is very important for green businesses (and
not for other ventures). As above, if we assume that
green businesses are more difficult to assess for an
external investor, the presence of a corporate sharehold-
er is a kind of Bstamp of approval^ of the technical
feasibility and commercial potential of the venture’s
business model.
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Fig. 3 The moderating role of CorporateShareFound
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