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Abstract  Sustainable entrepreneurs introduce new 
sustainable technologies and business models to the 
market. They thereby can help with tackling grand 
environmental challenges. Regional governments 
are increasingly implementing policies to develop a 
supportive ecosystem for sustainable entrepreneur-
ship in their region. For these policies to be effective, 
policy makers need to understand which regional fac-
tors influence the founding of sustainable start-ups 
by these entrepreneurs. We build on the sustainable 
entrepreneurial ecosystem and innovation system lit-
eratures to develop hypotheses about which factors 
could influence the presence of sustainable start-ups 
in a region. We test these hypotheses on data from 
273 European NUTS-2 regions containing 46,741 
start-ups. We use text analysis to identify which start-
ups are environmentally sustainable. We find strong 

evidence that the quality of an entrepreneurial ecosys-
tem is important for the presence of sustainable start-
ups, even more so than for their regular counterparts. 
Furthermore, we find that the presence of sustainable 
start-ups is positively influenced by the presence of 
fellow (regular) start-ups, the presence of sustainabil-
ity-oriented formal institutions, and to some extend 
sustainability-oriented resource endowments and 
sustainability-oriented informal institutions. We make 
two contributions to the literature. First, our research 
contributes to structuring the debate on generic ver-
sus specific entrepreneurial ecosystems using insights 
from the innovation systems literature. Second, we 
apply these insights to propose a novel conceptual 
framework for sustainable entrepreneurial ecosys-
tems. We show how sustainable entrepreneurship is 
influenced by both the generic entrepreneurial eco-
system and through a sustainability specification. 
Policy makers can use our results to establish policies 
that help improve ecosystems for sustainable entre-
preneurship in their region.

Plain English Summary  Sustainable start-ups are 
more dependent on the characteristics of a region that 
promotes entrepreneurship in general than on factors 
specific to sustainability. The characteristics that pro-
mote entrepreneurship in a region are called entre-
preneurial ecosystems. Examples of generic ecosys-
tem characteristics are investment capital and human 
capital, while strong environmental regulations or 
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knowledge about sustainability are specific character-
istics. Until now, it was unknown whether the generic 
ecosystem or the specific sustainability elements are 
more important for the founding of sustainable start-
ups in a region. Our analyses show that sustainable 
start-ups are more dependent on the generic elements 
than on the sustainability-specific elements of entre-
preneurial ecosystems. We also show that the quality 
of the generic ecosystem is more important for sus-
tainable start-ups than for regular start-ups. Sustain-
able start-ups can play an important role in solving 
major environmental challenges. Policymakers can 
use our results to develop policies aimed at building 
ecosystems for sustainable entrepreneurship in their 
region. We advise them to initially focus on building 
a strong generic entrepreneurial ecosystem.

Keywords  Sustainable entrepreneurship · 
Sustainable entrepreneurial ecosystems · 
Entrepreneurial ecosystems · Innovation 
systems · Sustainable start-ups · Environmental 
entrepreneurship

JEL Classification  L26 · M13 · O03 · Q01 · Q55 · 
Q56 · R11 · R12

1  Introduction

To overcome the grand environmental challenges, 
such as climate change and biodiversity loss, there is 
a need for a transition to a more sustainable society 
(Alkemade et al., 2011). Sustainability transitions are, 
for an important part, driven by entrepreneurs who 
introduce new sustainable technologies and business 
models (Bjornali & Ellingsen, 2014; Cohen & Winn, 
2007; Leendertse et al., 2021; Tiba et al., 2021). City, 
regional, and national governments are increasingly 
implementing policies to facilitate sustainability 
transitions (Truffer et al., 2015), and to develop their 
region into an ecosystem for sustainable entrepre-
neurship (Tiba et al., 2021). Sustainable entrepreneur-
ship entails starting novel ventures that engage in the 
“discovery, creation, and exploitation of opportunities 
for (future) goods and services that simultaneously 
sustain the natural and social environment, and pro-
vide economic and non-economic gain for others” 
(Johnson & Schaltegger, 2020, p. 1141). These novel 

ventures are so-called sustainable start-ups (SSUs) 
(Leendertse et  al., 2021; Tiba et  al., 2021). In this 
study, we focus on those SSUs that address environ-
mental sustainability.

For sustainable entrepreneurship policies to be 
effective, policy makers need to understand which 
regional factors facilitate the founding of SSUs (Giu-
dici et  al., 2019; Tiba et  al., 2021). Regional fac-
tors are important for entrepreneurship because they 
influence the conditions (Acs & Audretsch, 2005; 
Ács et al., 2014; Alvedalen & Boschma, 2017; Stam, 
2015) on which the occurrence of entrepreneurship 
depends (Shane & Venkataraman, 2000). These fac-
tors are widely studied and have been summarized in 
the entrepreneurial ecosystem framework (Alvedalen 
& Boschma, 2017; Andersson & Koster, 2011; Stam, 
2015). An entrepreneurial ecosystem (EE) comprises 
a set of interdependent actors and factors that are gov-
erned in such a way that they enable productive entre-
preneurship within a particular territory (Stam, 2015; 
Stam & Spigel, 2018).

The EE framework initially focused on produc-
tive entrepreneurship independent of sector or type 
of entrepreneurship (Stam and van de Ven, 2021). 
However, recently, there have been several studies 
that make a distinction between generic and specific 
EEs. These studies identify specific characteristics for 
EEs in certain sectors, such as digital (Bejjani et al., 
2023), biotech (Auerswald & Dani, 2017), and fintech 
(Alaassar et al., 2022) or for specific types of entre-
preneurs, such as social entrepreneurs (Thompson 
et al., 2018) and creative entrepreneurs (Loots et al., 
2021). The emergence of specific EEs might entail 
that understanding how EEs foster certain types of 
entrepreneurs could require a further specification of 
the generic EE framework (Wurth et al., 2023).

Sustainable entrepreneurs are one type of entre-
preneur for which such a specification is likely to be 
necessary because sustainable entrepreneurs have dif-
ferent motivations and encounter additional market 
and institutional challenges in comparison to regular 
entrepreneurs (Gibbs, 2006; Hart, 2006; Leendertse 
et  al., 2021; Linnanen, 2002; Tiba et  al., 2021). As 
a result, researchers have developed the sustainable 
entrepreneurial ecosystem (SEE) concept, which can 
be used to understand how ecosystems influence sus-
tainable entrepreneurship (Cohen, 2006; Theodoraki 
et al., 2018; Tiba et al., 2020; Volkmann et al., 2021). 
There have been several papers that try to identify 
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which factors influence the presence of SSUs (DiVito 
& Ingen-Housz, 2021; Giudici et al., 2019; Tiba et al., 
2021). The identified factors include a combination 
of a high GRP per capita and either high shares of 
female founders or high shares of non-religious peo-
ple (Tiba et al., 2021), high environmental awareness, 
the presence of relevant technical knowledge (Giudici 
et al., 2019), the sustainability orientation of regional 
actors, and the size of regional markets for sustain-
able products (DiVito & Ingen-Housz, 2021).

However, a systematic evaluation of which generic 
and specific EE components influence the presence of 
SSUs, and thus should be included in the SEE frame-
work, is lacking (Theodoraki et al., 2018; Volkmann 
et  al., 2021). The existing literature does not cover 
how an SEE, as a specific EE, relates to the generic 
EE. A systematic evaluation, that does include this 
distinction, is needed to provide policy makers with 
accurate insights on how to increase the conditions 
for sustainable entrepreneurship in their region (Giu-
dici et  al., 2019; Tiba et  al., 2021). To address this 
issue and contribute to our understanding of SEEs we 
address the following research question: What is the 
influence of the generic and specific elements of sus-
tainable entrepreneurial ecosystems on the presence 
of sustainable start-ups?

We answer this research question using quantita-
tive analyses on 46,741 start-ups from 273 European 
NUTS-2 regions in 28 countries. We quantitatively 
test if, and how the factors that emerge from the 
generic EE literature influence the presence of SSUs. 
In addition, we use the related literature on innovation 
systems for sustainable innovation, to systematically 
identify and test specific SEE elements that can influ-
ence the presence of SSUs.

In doing so we make two contributions to the lit-
erature. First, our research contributes to the debate 
on generic versus specific EEs using insights from 
the literature on innovation systems. We propose that 
specific EEs can be considered as a further specifica-
tion of generic EEs. Second, we apply these insights 
to the SEE literature and show how sustainable entre-
preneurship is influenced by both the generic EE and 
a sustainability specification. We propose a novel 
conceptual framework for SEEs. We use this frame-
work and show that the presence of SSUs in a region, 
is positively influenced by the quality of the EE, 
the presence of fellow (regular) start-ups, the pres-
ence of sustainability-oriented formal institutions, 

and to some extend sustainability-oriented resource 
endowments and sustainability-oriented informal 
institutions.

2 � Theory

In this section, we first outline the dependent variable 
SSUs. Next, we cover the EE framework. Third, we 
conceptualize SEEs as consisting of a combination of 
generic and specific EE elements.

2.1 � Sustainable start‑ups

SSUs are small, flexible, and have relatively few 
vested interests, which allows them to come up with 
radical solutions for sustainability challenges (Dean 
& McMullen, 2007; van Rijnsoever, 2022). There 
is much heterogeneity among SSUs (Schaltegger 
& Wagner, 2011), but they face four common con-
straints (van Rijnsoever, 2022). These constraints 
cause SSUs to encounter additional challenges com-
pared to regular start-ups.

First, many technology-based SSUs are con-
strained because they require more investment capital 
than other types of start-ups (Evans, 2018). “Hard-
ware” SSUs, such as in clean-tech, often face higher 
costs due to the need to conduct large-scale R&D 
or demonstration projects, as well as to set up pro-
duction lines. As a result, the products or services 
of SSUs are more difficult to implement and have a 
higher chance of failure compared with other start-
ups, which can deter investors from investing in SSUs 
(De Lange, 2017; Giudici et  al., 2019; Mansouri & 
Momtaz, 2022; Martin & Moser, 2016). This makes 
it more difficult to attract capital. De Lange (2017) 
indeed finds that investors tend to avoid SSUs. Fur-
thermore, Polzin and Sanders (2020) identify a short-
age of venture capital for SSUs. However, recently, 
several capital investment funds dedicated to sustain-
able investments have been established all over the 
world, particularly in Europe (Lin, 2022); as a result, 
there is an increasing availability of capital for SSUs 
(Mansouri & Momtaz, 2022). This might reduce the 
impact of this constraint.

The second constraint faced by SSUs is that they 
operate in imperfect or failing markets (Hoogendoorn 
et al., 2019; Pinkse & Groot, 2015). SSUs offer solu-
tions that reduce the negative externalities of existing 
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products or services (Cohen & Winn, 2007). Reduc-
ing negative externalities creates public value that 
is often insufficiently accounted for in the prices of 
goods or services (Cohen & Winn, 2007; Dean & 
McMullen, 2007; Vedula et  al., 2022). As a result, 
SSUs struggle to capture the value they create. More-
over, many prospective users often do not have the 
means to buy the goods or services that SSUs offer 
(Mair & Marti, 2006; Tiba et al., 2020). This makes it 
more difficult to sell their product or service.

Third, SSUs are often institutionally constrained 
(Hoogendoorn et al., 2019); their products or services 
do not always comply with market regulations, stand-
ards, norms, habits, or cognitive frames (Smink et al., 
2015; Steinz et al., 2015). This makes it harder to get 
the product or service on the market and/or to subse-
quently sell it.

Fourth, SSUs are often founded with a combina-
tion of economic and environmental aspirations (Aus-
tin et  al., 2006; Hechavarría et  al., 2017; Hörisch 
et al., 2017). As a result, SSUs are hybrid organiza-
tions that focus both on developing a business and on 
solving environmental problems (McMullen & War-
nick, 2016; Munoz & Cohen, 2018; Stubbs, 2017). 
The environmental entrepreneurship literature high-
lights the potential synergies between these goals 
and argues that these two goals might be considered 
a win–win (Cohen & Winn, 2007; Dean & McMul-
len, 2007; Vedula et  al., 2022). However, empiri-
cal studies show that these two motivations do not 
always align and SSUs therefore experience tension 
in balancing these goals (Austin et al., 2006; Jolink & 
Niesten, 2015; Leendertse et al., 2021; Stubbs, 2017). 
These challenges mean that SSUs can benefit more 
from the support provided by an EE or support ser-
vices therein (van Rijnsoever, 2022).

2.2 � Generic and specific entrepreneurial ecosystems

The entrepreneurial ecosystem (EE) framework out-
lines the conditions that influence the presence of pro-
ductive entrepreneurship in a particular region, city, 
or country (Stam, 2015; Wurth et al., 2022). In the EE 
framework, the focus is placed on the entrepreneurial 
actor, who is influenced by his environment, and the 
ecosystem (Wurth et al., 2022). The EE literature pro-
vides insights into the role of different factors causing 
the occurrence of entrepreneurship in a region. The 
combination and interaction between these factors 

make up the EE and influence the outputs, produc-
tive entrepreneurship. The outputs in turn influence 
the EE through downward causation, and they also 
influence the outcomes and the overall value creation 
in society. Following (Leendertse et  al., 2022; Stam 
and van de Ven, 2021; Wurth et al., 2022) we summa-
rize the EE literature with ten elements affecting the 
presence of productive entrepreneurship. These ele-
ments are formal institutions, entrepreneurial culture, 
networks, leadership, physical infrastructure, access 
to financing, talent, knowledge, intermediaries, and 
demand. Previous empirical work has shown that a 
combination of these ten elements has a strong influ-
ence on the presence of productive entrepreneurship 
in European regions (Leendertse et al., 2022).

The elements of the EE framework have been used 
to explain productive entrepreneurship independent 
of sectors or types of entrepreneurship (Leendertse 
et  al., 2022; Stam and van de Ven, 2021; Van Dijk 
et al., 2025). However, recently, several studies have 
started addressing EEs in specific sectors, such as 
digital (Bejjani et  al., 2023), biotech (Auerswald & 
Dani, 2017), and fintech (Alaassar et  al., 2022), or 
for  specific types of entrepreneurs, such as social 
entrepreneurs (Thompson et  al., 2018) and crea-
tive entrepreneurs (Loots et  al., 2021). These stud-
ies identify specific characteristics of EEs in certain 
sectors, implying that there is a difference between 
generic and specific EEs. The emergence of specific 
EEs entails that understanding how EEs foster certain 
types of entrepreneurs requires a further specification 
of the EE framework (Wurth et al., 2023).

We argue that the innovation system literature pro-
vides a theoretical backbone that can be used to help 
identify these specifications. Innovation systems and 
EEs share a conceptual history (Cooke, 2007; Spi-
gel & Harrison, 2018). In contrast to EEs, innova-
tion systems have been used to understand the inno-
vative dynamics within specific sectors or specific 
technologies, and to identify what is needed to make 
these thrive (Bergek et al., 2008; Cooke, 2002; Hek-
kert et  al., 2007; Malerba, 2002). This makes them 
well-suited to extend the EE framework beyond its 
sector-independent nature. Theoretically, the EE can 
be seen as a special case of an innovation system (van 
Rijnsoever, 2020; van Weele et  al., 2018). An inno-
vation system consists of (1) actors that interact and 
exchange resources in a network under (2) an insti-
tutional regime and (3) an infrastructure (Carlsson & 
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Stankiewicz, 1991; van Rijnsoever et al., 2015). This 
conceptualization is also present in the EE framework 
by Stam (2015). The ten individual elements of EEs 
are divided into two layers: resource endowments and 
institutional arrangements. The institutional arrange-
ments cover both the informal (culture) and formal 
institutions that makeup parts of the institutional 
regime. A closer look at the resource endowments 
category reveals that this covers the combination 
of actors (e.g. demand, leadership, intermediaries) 
and their resources (e.g. knowledge, finance, talent). 
In addition, Stam (2015) and the empirical applica-
tions of the framework (Leendertse et al., 2022; Stam 
and van de Ven, 2021) include infrastructure as a 
resource endowment through the element of physical 
infrastructure.

We argue that an EE for a specific sector, technol-
ogy domain, or type of entrepreneurship would entail 
a combination of the generic EE framework with an 
additional specification for both the (1) actors and 
resources, and (2) institutional regime layers (Carls-
son & Stankiewicz, 1991; van Rijnsoever et al., 2015). 
We use this general conceptualization and apply it to 
sustainable entrepreneurship. This is a relevant topic 
to explore the integration of EE and innovation sys-
tems because innovation systems approaches have 
already been used extensively to understand sustain-
ability (Carlsson & Stankiewicz, 1991; Hekkert et al., 
2007).

2.3 � Sustainable entrepreneurial ecosystems

Starting with Cohen (2006), researchers developed 
the concept of sustainable entrepreneurial ecosys-
tems (SEEs) (Theodoraki et  al., 2018; Tiba et  al., 
2020; Volkmann et al., 2021). The literature on SEEs 
aims to understand the factors that promote the pres-
ence of SSUs, and thus help these start-ups overcome 
their constraints. The SEE literature is strongly based 
on several existing EE frameworks. For example, the 
pioneering case study by Cohen (2006) adapts factors 
that were identified by Neck et al. (2004) to sustaina-
bility. Tiba et al. (2021) on the other hand base them-
selves on the EE framework by Spigel (2017). How-
ever, a systematic evaluation of how the combination 
of generic and specific sustainability EE elements 
influences the presence of SSUs is lacking (DiVito 
& Ingen-Housz, 2021; Volkmann et al., 2021). As a 
result, additional factors that are important for SSUs 

could be missing from the SEE literature (DiVito & 
Ingen-Housz, 2021; Giudici et  al., 2019; Tiba et  al., 
2021). In this paper, we do provide such a systematic 
evaluation. For this purpose, we build on the shared 
conceptual basis between the EE and innovation sys-
tems approaches. This enables the identification of 
additional elements that differentiate a specific from 
a generic EE.

Rather than adapting every element of existing 
frameworks, we take a step back. To conceptualize 
SEEs, we combine the entrepreneurial ecosystem and 
the innovation system frameworks using (1) actors 
and resources and (2) institutional regime layers 
(Carlsson & Stankiewicz, 1991; van Rijnsoever et al., 
2015). We argue that the sustainable entrepreneur-
ial ecosystem can be found at the nexus between an 
entrepreneurial ecosystem and an innovation system 
for sustainability.

This allows us to derive factors that promote SSUs 
from outside the extant EE-literature that can be cat-
egorized into the two layers of the EE. We present our 
conceptual framework for SEEs (Fig. 1) that extends 
the EE framework of Stam (2015). The framework 
shows the ten original EE elements of Stam (2015), 
which are combined as the quality of Entrepreneur-
ial Ecosystems, graphically depicted as the blue box, 
combined with a sustainability specification for the 
two layers of EEs that make up the SEE, depicted as 
the green box.

In the next paragraphs, we develop four hypoth-
eses on how the SEE influences the presence of SSUs 
in a region. The occurrence of start-ups or SSUs in 
a region can be measured as either the presence or 
the prevalence. We define the presence of SSUs as 
the absolute number of SSUs present in a region. 
The prevalence is the number of HGFs in a region 
relative to the population of firms (e.g. Coad & Srhoj, 
2023) or the human population (e.g. Leendertse et al., 
2022). In this study, we focus on the presence of 
SSUs as the societal impact is driven by the absolute 
number.

2.3.1 � Generic entrepreneurial ecosystems

The EE framework outlines the conditions that influ-
ence the presence of productive entrepreneurship 
in a region (Stam, 2015; Wurth et  al., 2022). Start-
ups benefit from a supportive EE because this helps 
them overcome constraints and develop into new 
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businesses (Leendertse et al., 2022). SSUs face addi-
tional financial, market, and institutional constraints 
(Hoogendoorn, 2016; Leendertse et  al., 2021) and 
have to balance economic and environmental aspira-
tions (Hechavarría et al., 2017; Hörisch et al., 2017). 
As a result, the products or services of SSUs are more 
difficult to implement and have higher risks compared 
with other start-ups, which can deter investors from 
investing in SSUs (de Lange, 2017; Giudici et  al., 
2019; Martin & Moser, 2016). These additional con-
straints mean that SSUs have a larger need for the 
support provided by an EE or support services therein 
(van Rijnsoever, 2022). A well-functioning generic 
EE can, even more so than regular start-ups, par-
tially help SSUs overcome these constraints. We thus 
expect that SSUs benefit from a supportive EE and 
hypothesize that:

Hypothesis 1: (a) The quality of the generic EE 
has a positive influence on the presence of SSUs 
in a region, and (b) this influence is larger than the 
positive influence of the quality of the generic EE 
on the presence of regular start-ups.

2.3.2 � Fellow start‑ups

The prime actors in most EEs are entrepreneurs 
within their start-up businesses (Stam, 2015). Fel-
low start-ups in the ecosystem can help SSUs in sev-
eral ways. An important function of fellow start-ups 
is that they often encounter similar challenges and 
help each other by exchanging knowledge (van Weele 
et al., 2018). Furthermore, start-ups have been argued 
to fulfill an important function in connecting fellow 

start-ups to relevant sources of capital, such as inves-
tors (van Rijnsoever, 2020). Becoming embedded in 
the financial network is particularly important for 
SSUs due to the financial constraints that they face 
(Evans, 2018; Leendertse et al., 2021; van Rijnsoever, 
2022). A similar argument holds for non-financial 
resources. Start-ups often help each other find rel-
evant resources, such as potential employees, and rel-
evant support services. Due to the constraints faced 
by SSUs, they are likely to be more dependent on the 
network functions provided by other start-ups than 
their non-SSU peers (van Rijnsoever, 2022). This 
would mean that the presence of other start-ups has a 
positive influence on the presence of SSUs. We there-
fore argue:

Hypothesis 2: The number of start-ups in a region 
has a positive influence on the presence of SSUs in 
a region.

2.3.3 � Sustainability specification–resource 
endowments

The combination of sustainability actors and 
resources forms the sustainability specification for the 
resource endowments layer of an SEE. The SEE con-
tains non-start-up actors that influence the success of 
SSUs, such a universities, incumbent firms, govern-
ments, consumers, investors, and incubators (DiVito 
& Ingen-Housz, 2021). They can help SSUs over-
come their constraints by supplying resources or con-
necting them to other relevant public or private part-
ners who in turn can provide the SSU with resources 
(Clarysse et al., 2014; van Rijnsoever, 2022). Actors 

Fig. 1   Conceptual framework for sustainable entrepreneurial ecosystems
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and resources are thereby closely intertwined in the 
EE, as actors are in possession of resources for start-
ups. The (prospective) exchanging of resources, such 
as knowledge, reputation, or investments for future 
rents, shares, or goods, is an important driver of rela-
tionships between SSUs and other actors. For SSUs, 
actors and resources with a specific focus on sustain-
ability are extra important (DiVito & Ingen-Housz, 
2021). The presence of these sustainability-oriented 
actors helps these start-ups gain access to markets 
(ibid). First, by connecting them with the networks of 
these established actors, and second, these actors can 
function as direct clients. Thereby they can help SSUs 
overcome their market constraints. Furthermore, 
these sustainability-oriented actors can provide SSUs 
with access to resources under their control. Giudici 
et al. (2019) indeed find that the presence of sustain-
ability patents, a resource, owned by actors located in 
a region has a positive influence on the presence of 
SSUs in that region. We therefore hypothesize that:

Hypothesis 3: The presence of sustainability-ori-
ented actors and resources has a positive influence 
on the presence of SSUs in a region.

2.3.4 � Sustainability specification–institutional 
arrangements

The innovation system approach further outlines that 
actors operate under an institutional regime, which is 
a semi-coherent set of rules that guide actors’ behav-
ior (Kemp, 1994). The regime is continuously repro-
duced by the actors that adhere to these rules (Geels, 
2004; Geels & Schot, 2007). In line with the inno-
vation systems literature, we make the distinction 
between formal and informal institutions (Edquist & 
Johnson, 1997; North, 1990; Scott, 2008). Both types 
of institutions are part of the institutional regime and 
together form the sustainability specification of the 
institutional arrangements in an SEE. For SSUs, for-
mal institutions can consist of favorable and unfavora-
ble policies that stimulate or hinder sustainability. 
Favorable policies can be subsidy schemes or regu-
lations that promote the use of sustainable technolo-
gies while unfavorable policies can be tax benefits for 
existing technologies or regulations that prevent the 
use of sustainable technologies. Such policies can 

help SSUs overcome the constraints that they have 
compared to regular start-ups.

Informal institutions are the norms or values about 
sustainability, such as the importance that a regional 
population gives to climate change. Hoogendoorn 
et  al. (2019) find that the institutional regime often 
causes SSUs to face institutional constraints. Possible 
reasons are that their products or services do not com-
ply with the market’s regulations, standards, norms, 
habits, or cognitive frames (Smink et al., 2015; Steinz 
et  al., 2015). It follows that the degree to which an 
institutional regime is favorable toward sustainability 
can have a positive or negative effect on the presence 
of SSUs in a region.

Giudici et al. (2019) also find that a high environ-
mental awareness, which is an informal institution, in 
a region has a positive influence on the presence of 
SSUs. More favorable norms and values about sus-
tainability in a region mean more people are moti-
vated to tackle environmental problems, which we 
expect to lead to more founders starting an SSU. In 
addition, a larger environmental awareness might 
increase the demand for sustainability solutions 
(DiVito & Ingen-Housz, 2021). This demand can also 
serve as a driver for entrepreneurs to establish SSUs 
(Boluk & Mottiar, 2014; Hörisch et  al., 2017). Fur-
thermore, this could also reduce the potential tension 
in balancing the environmental and economic moti-
vations as there is more support for combining these 
goals. We therefore hypothesize that:

Hypothesis 4: The presence of favorable (a) for-
mal and (b) informal institutions regarding sustain-
ability has a positive influence on the presence of 
SSUs in a region.

3 � Methodology

3.1 � Research design

To test our hypotheses, we focus on the European 
context and collect data about SSUs and SEEs in 28 
European countries. We follow the argumentation of 
Leendertse et  al. (2022) that, in the European con-
text, the most relevant spatial level of analysis for 
EEs is between the municipal and national levels. 
They argue that the spatial reaches of the different 
EE elements are most likely to coincide with regional 
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boundaries (e.g., the daily urban system, a 50-mile 
radius, for talent).

We use 273 NUTS-2 regions over the 27 EU mem-
ber states and the United Kingdom in our analyses 
as we do not consider the seven Spanish and French 
regions located outside of Europe and merge two 
London regions (UKI3 and UKI4) as it was impos-
sible to distinguish between them for our dependent 
variable. The boundaries of these NUTS-2 regions 
are based on existing administrative boundaries and 
population thresholds (European Commission, 2018). 
We use a lag of several years between our dependent 
(2017–2021) and independent (2013–2019) variables.

3.2 � Sample and data collection

We collect data from a variety of different sources. 
First, to identify the number of SSUs and regu-
lar start-ups, we use Crunchbase, which contains 
the most comprehensive start-up database avail-
able at the European level. From Crunchbase, we 
downloaded the names, locations, websites, indus-
tries, short descriptions, and some additional data. 
We downloaded the Crunchbase data on the 6th of 
July 2022 using academic access. To identify SSUs 
we used information from 46,741 start-up firms 
which are founded in the last 5 full years of the data 
(2017–2021). To identify the regular start-ups we 
used 48,681 start-ups founded between 2015 and 
2017 to ensure a lag with the dependent variable.

Second, for the quality of the EE, we use the data 
collected by Leendertse et al. (2022) who composed 
a set of comparable metrics to measure the quality of 
EEs in European regions using the ten elements by 
Stam (2015). The data used to construct this metric 
is mainly recorded between 2013 and 2019. Third, for 
our sustainability-oriented actors and resources vari-
able, we use the CORDIS and PATSTAT databases. 
The CORDIS database contains data on which actors 
are members of public–private consortia that are sub-
sidized as part of the Horizon 2020 program of the 
European Union (CORDIS, 2022; European Com-
mission, 2022). CORDIS contains data on 15,005 
public–private consortia that are subsidized as part 
of the Horizon 2020 program of the European Union 
between 2014 and 2017 (CORDIS, 2022; European 
Commission, 2022). From the PATSTAT database, 
we selected patents with priority years 2013–2017, as 

the priority year is closest to the actual development 
of the patent.

PATSTAT contains information about 293,005 
patents filed during this timeframe. Fifth, for our 
formal institutions variable, we use OECD data on 
environmental tax revenues. This data contains the 
share of the total taxes that come from environmental 
taxes between 2013 and 2017. Sixth, for our informal 
institutions variable, we use data from the European 
Social Survey 8, conducted in 2016. There is micro-
data available on the NUTS-2 level but only for 211 
instead of 273 regions as several countries did not 
participate in the 8th wave of the European Social 
Survey. Finally, we use Eurostat to collect data on our 
control variables. We perform a series of robustness 
tests in which we use slightly different timeframes 
for the dependent and independent variables. Our 
findings remain robust when using these alternative 
timeframes.

3.3 � Dependent variable

To determine in which region the start-ups are located 
we use geocoding followed by region allocation. This 
process looks as follows. First, we use the tmap pack-
age in R to geocode the given locations using Open-
StreetMap (OpenStreetMap, 2022; Tennekes, 2018). 
This is an online map that allows users to pass a list 
of locations into the software and obtain their coor-
dinates. We geocode the location data provided by 
Crunchbase. This process results in a clear location 
match for 95% of the regions. For the regions, and 
embedded start-ups, without a consistent match in 
this procedure, we manually check their coordinates 
using Google Maps (Google Maps, 2022). Subse-
quently, we use Eurostat shapefiles to determine in 
which NUTS-2 region these coordinates are located. 
These shapefiles contain an exact overview of the 
NUTS-2 boundaries (Eurostat, 2022). We then use 
the rgdal package in R to assign the coordinates to the 
corresponding NUTS-2 region (Bivand et  al., 2019; 
Eurostat, 2022). We then count the number of start-
ups in each NUTS-2 region.

Next, we determine which of these start-ups are 
SSUs. For this, we combine two data sources. First, 
Crunchbase provides short descriptions that describe 
the core business of each start-up. These descriptions 
come with the limitation that they are only 24 words 
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on average.1 To obtain a larger amount of text, and 
to better identify whether start-ups are SSUs, we used 
the Internet Archive, which is available at https://​archi​
ve.​org. This allowed us to retrieve archived webpages 
of the start-ups. The Internet Archive is the largest 
public Web Archive, and it regularly archives all the 
websites available on the internet (Ainsworth et  al., 
2011; AlNoamany et  al., 2014). We use the Inter-
net Archive rather than the actual websites because 
not all start-ups are still in business. We download 
the webpages using the Wayback CDX Server API 
and collect all unique webpages available in the first 
5 years after the founding of a start-up.2 We download 
only those web pages with HTML content available. 
This results in a total of 22 million webpages. Given 
the size of the gathered data, we cap each website 
domain, which represents a start-up, at the ten web-
pages with the shortest URL. We use the URL length 
as a proxy for the level of a webpage within that web-
site (Dean, 2022; Google, 2022). This is based on the 
hierarchical structure of websites and the assumption 
that http://​www.​start-​up.​com/​produ​ct is closer to the 
home page, and thus more relevant, than www.​start-​
up.​com/​produ​ct/​new-​relea​se. This results in 353,036 
webpages for 43,585 start-ups founded between 2017 
and 2021. We were thus able to find website data for 
93% of the start-ups in our sample. We then extract 
the text from these web pages for our analyses. On 
average our dataset includes 8 webpages for each 
website and these pages contain 816 words. Around 
60% of these websites have English text, others are 
written in a variety of languages. Similar to Tiba et al. 
(2021), we use the Detectlanguage and Googletrans-
late functions from Google Sheets to identify the lan-
guage of each webpage and subsequently translate it 
to English.

Next, we employ a thesaurus-based approach to 
determine whether a start-up claims to be actively 
working on environmental sustainability. A thesaurus 
approach utilizes a set of search terms that are used to 
determine whether a document matches a particular 
topic. Romero Goyeneche et  al. (2022) successfully 

employ this method in determining whether publi-
cations cover the Sustainable Development Goals 
(SDGs). As a first step to identifying a thesaurus, we 
manually coded a sample of 100 start-ups on whether 
they could be considered environmentally sustain-
able. After careful study of the results, we found 
that each of the environmental SSUs belonged to at 
least one of the following SDGs: SDG 6, 7, 11, 12, 
13, 14, and 15. We thus found that a subset of the 
SDGs functioned as a credible operationalization of 
environmental sustainability and decided to build on 
the thesaurus created by Romero Goyeneche et  al. 
(2022). This thesaurus is specifically built for use in 
publications (Romero Goyeneche et  al., 2021, 2022) 
and has also been applied to the websites of large 
international organizations (Bogers et al., 2022).

When testing the thesaurus on two random sam-
ples of 100 environmental SSUs and 100 non-envi-
ronmental SSUs we found that there were still a sig-
nificant number of false positives (start-ups falsely 
considered to be environmentally sustainable) and 
false negatives (environmentally SSUs not identi-
fied as such). Hence, we went through these samples 
to identify the cause of these false matches. We then 
adjusted the thesaurus accordingly, hereby ensuring 
that the thesaurus worked for start-ups. The final the-
saurus contains 953 combinations of keywords that 
should occur consecutively, e.g., “renewable energy”, 
should both be present in a text, e.g., “climate and 
insulation”, or a combination of both, e.g., “life cycle 
and ecological”. We then use a search function in R 
to count the number of times a keyword combination 
occurs in the website and Crunchbase text for each 
start-up. The full thesaurus is available upon request 
to the authors.

We conceptualize environmental sustainability 
as explicitly mentioning the search terms associated 
with the aforementioned subset of SDGs. To control 
for the size of the text on a particular website we look 
at the number of matches per 100 words. This is to 
prevent longer website texts lead to more identified 
SSUs. An example of why this step is necessary is 
the website of a recruiting company that lists many 
job postings, one of which addresses environmental 
sustainability. We identify a start-up as an SSU if it 
exceeds a cut-off of 1 match per 100 words in either 
the Crunchbase or the website text. This cut-off 
value was derived based on manual evaluation of the 
start-ups surrounding the cut-off. The chosen cut-off 

1  We explored using the “Sustainability” category present in 
Crunchbase to define SSUs. However, testing against a manual 
sample revealed that this categorization was not a good predic-
tor of SSUs.
2  More information on the webscraping is available at https://​
github.​com/​Utrec​htUni​versi​ty/​ia-​websc​raping

https://archive.org
https://archive.org
http://www.start-up.com/product
http://www.start-up.com/product/new-release
http://www.start-up.com/product/new-release
https://github.com/UtrechtUniversity/ia-webscraping
https://github.com/UtrechtUniversity/ia-webscraping
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reflected SSUs for which environmental sustainabil-
ity was a central component of their business most 
closely. To verify the thesaurus and the chosen cut-
off we then manually coded a final random sample of 
500 start-ups, a little over 1% of our data, to test the 
effectiveness of the thesaurus. We find that the the-
saurus had an accuracy of 97.2% in identifying envi-
ronmental SSUs.

We perform a robustness check using both harsher 
and more lenient cut-off values. With a cut-off value 
of 1 match per 50 words, we identified 4.4% of start-
ups as SSUs, and with a more lenient cut-off value 
of 1 match per 200 words, we identified 8.2% of all 
start-ups as SSUs. The resulting measures for the 
presence (and inherently also the prevalence) of SSUs 
per region have correlations above 0.96. Our final 
results remained highly similar, showing that our 
analyses are robust for the specific cut-off value. The 
main method had the highest accuracy in defining 
SSUs while the accuracy of all robustness tests was 
over 95%.

As a result, we know which of the 46,714 Euro-
pean start-ups are actively claiming to be working 
on environmental sustainability in their business. In 
total, we have 2,877 SSUs and they account for 6.2% 
of all start-ups. This percentage is in line with earlier 
studies which find that environmental SSUs make 
up between 1 and 14% of the start-up population 

(Giudici et  al., 2019; Tiba, 2020). We use this data 
to construct our dependent variables, the presence of 
SSUs in each region. We define this as the absolute 
number of SSUs founded in a region between 2017 
and 2021.

3.4 � Independent variables

A full overview of the independent variables and their 
empirical indicators is shown in Table 1. We record 
most of the independent variables between 2013 and 
2017, creating a time lag with our dependent variable, 
which is recorded from 2017 to 2021.

3.4.1 � Generic entrepreneurial ecosystems 
operationalization

Leendertse et  al. (2022) composed a set of compa-
rable metrics to measure the quality of EEs in Euro-
pean regions using the ten elements by Stam (2015). 
They combine data from various sources to construct 
a metric for each of the ten elements of EEs. We fol-
low Leendertse et  al. (2022) in their operationaliza-
tion of these elements. A description, the empiri-
cal indicators, the data sources, and the timeframes 
used to operationalize each element, as well as how 
the elements are combined in an index is provided in 
Appendix A.

Table 1   Operationalization of the independent variables

Elements Description Empirical indicators Data source Year

Entrepreneurial ecosys-
tem quality

The quality of the regional entrepre-
neurial ecosystem

EEI score based on the ten Entrepre-
neurial Ecosystem elements

Leendertse 
et al. (2022)

2013–2019

Fellow start-ups The number of start-ups in a region The absolute number of start-ups in 
a region

Crunchbase 2015–2017

Sustainability resource 
endowments

The degree to which regional actors 
are actively participating in pub-
lic–private partnerships focused on 
environmental sustainability

The absolute number of Horizon2020 
projects that are about environmen-
tal sustainability

CORDIS 2013–2017

The degree to which actors in the 
region already produce knowledge 
of environmental technologies

The absolute number of patents 
on environmental technology as 
evidenced by patents filed in the 
Y02 class

PATSTAT​ 2013–2017

Sustainability formal 
institutions

The degree to which taxing environ-
mental damage is implemented as 
part of the tax system

The share of tax revenues that comes 
in through environmental taxes

Eurostat 2013–2017

Sustainability informal 
institutions

The degree to which environmen-
tal sustainability is important to 
citizens

The degree to which citizens 
indicate that they are worried 
about the consequences of climate 
change

European 
Social Survey 
S8

2016
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3.4.2 � Fellow start‑ups

As fellow start-ups, we use the absolute number of 
start-ups in each region (regular and SSUs), which 
is obtained after the geocoding of the start-ups from 
Crunchbase. In total, we identified 48,681 start-ups 
founded from 2015 to 2017. The start-ups founded in 
this period can thus support SSUs founded in the future, 
between 2017 and 2021.

3.4.3 � Sustainability specification–resource 
endowments

To measure the degree to which actors in a region are 
sustainability oriented we look at the number of times 
actors in the region are participating in public–private 
partnerships focused on contributing to environmen-
tal sustainability. We use the thesaurus and geoco-
ding approach outlined in Sect. 3.3 to determine the 
number of public–private consortia on environmental 
sustainability in each region. As our measure we look 
at the number of partner-project pairs present in one 
region, in total, our data includes 27,514 occurrences 
of regional actors participating in environmentally 
sustainable public–private consortia. We perform two 
additional robustness tests for this measure. First, we 
look only at the number of unique sustainable projects 
in which a regional actor is involved, this measure has 
a correlation of over 0.99 with our selected measure. 
Second, we only look at the number of unique actors 
that are involved in public–private consortia, ignoring 
the number of projects these actors are involved in. 
This measure has a correlation higher than 0.95 with 
our measure. Both measures do not alter our results.

We operationalize the presence of favorable 
resources as the absolute number of patents on envi-
ronmental technologies in a region. Patents have been 
used to represent the technological impact and market 
value of technologies (Debackere et  al., 1999; Ver-
hoeven et al., 2016) as well as knowledge (Breschi & 
Lissoni, 2004) present in a region, making this a fit-
ting operationalization of sustainability resources. We 
use the absolute number of environmental technol-
ogy patents, as evidenced by patents filed in the Y02 
class taken from the Cooperative Patent Classification 
(CPC) table. The Y02 class identifies patents relating 
to inventions or technologies for mitigation or adapta-
tion against global climate change and has been widely 
adopted by researchers (Hille et  al., 2020; Veefkind 

et  al., 2012). In total, there are 33,025 Y02 patents 
filed. We then calculate the favorability of the actors 
and resources toward sustainability by first standard-
izing the individual measures. We then construct a 
variable, by calculating the average of the standardized 
indicators. The created variable has a Cronbach’s alpha 
of 0.796.

3.4.4 � Sustainability specification–institutional 
arrangements

For the formal institutions, we look at the strength 
of tax regulations regarding environmental sustaina-
bility. We operationalize formal institutions through 
the degree to which existing regulations penalize 
negative impacts on the environment. In particular, 
the share of total tax revenues that comes from envi-
ronmental taxes. We calculate our measure as the 
average of the five years between 2013 and 2017, 
thereby aligning the timeframe with our other inde-
pendent variables. This data source is only available 
at the country level, and we therefore use the coun-
try scores for each individual region.

To measure the informal institutions, we con-
sider the importance that citizens of a region give 
to addressing climate change. We use five questions 
from the 8th wave of the European Social Survey 
that focus particularly on the perceptions of citizens 
on the seriousness and impact of climate change 
or about feelings of being personally responsible. 
An overview of these five questions is provided in 
Appendix B. We use all responses of citizens in a 
region to calculate the average regional score for 
the answer to each question. The Cronbach’s alpha 
between the five individual questions is 0.773. We 
therefore construct one overall variable based on 
the average of the five questions. To ensure that 
each question has a proportionate influence on the 
constructed variable we first standardize the indi-
vidual measures.

3.4.5 � Control variables

We use two control variables. First, we control for the 
size of the region through the population as measured 
by the total number of inhabitants. We use the aver-
age population between 2013 and 2017 per 10,000 
inhabitants. Second, we control for the wealth of each 
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region through the Gross Regional Product (GRP) 
per capita, for which we use the standardized average 
between 2015 and 2017 as present in the RCI.

3.4.6 � Analysis

Table  2 shows the mean, standard deviation, and 
correlation matrix of the variables used in our 
research. To test our hypotheses, we fitted a series 
of (mostly) negative binomial regression models 
in the R-program (R Core Team, 2023). This is 
the appropriate model for our dependent variable, 
which is an overdispersed count variable. First, 
we fitted a model with only the control variables. 
We tested Hypothesis 1a, by adding the EE index 
as predictor to the model. With Hypothesis 1b, we 
test whether SSUs profit more from the quality of 
an EE than their regular counterparts. To do so we 
use the prevalence of SSUs, defined as the share 
of start-ups in a region that are SSUs. This meas-
ure is also used by Tiba et al. (2021). If EE quality 
has a significant effect on the prevalence of SSUs 
we can confirm that EE quality is more important 
for SSUs than for regular start-ups. We perform the 
analysis for Hypothesis 1b through beta regression 
models because they allow modeling dependent 
variables with a value between 0 and 1 (Ferrari & 
Cribari-Neto, 2004). We tested Hypotheses 2 and 3 
by adding the number of start-ups in a region and 
the sustainability-oriented actors and resources 
variable in two separate models to the model with 
the control variables and EE index. This follows our 
argumentation that the additional components of an 
SEE function are on top of the quality of the generic 
EE. We test Hypothesis 4a and b in a similar man-
ner using the sustainability formal and informal 

institutions variables. Finally, we fit a model with 
all independent and control variables included. We 
use the Conditional R2 to report the performance of 
our models and for each of the analyses, we verified 
that the variance inflation factors are below the rec-
ommended value of 5.

4 � Results

4.1 � Descriptive results

Figure  2 shows a map with the presence of SSUs 
per region, and Fig.  3 gives an overview of the ten 
regions with the highest presence of SSUs. We find 
that Inner London has the most SSUs followed by 
Berlin, Île-de-France (Paris), and the Dutch regions 
Noord-Holland and Zuid-Holland. In general, we see 
that the regions with the highest presence of SSUs 
are also regions that have been identified as regions 
with strong entrepreneurial ecosystems (Leendertse 
et al., 2022). Looking at the remainder of the top 10 
we see that most regions are in Northwestern Europe, 
while there are two Southern European regions, the 
Spanish regions Madrid and Cataluña among the top 
10. In general, we find relatively few Eastern Euro-
pean regions with a large SSU presence. Estonia, 
which ranks 14th, is the lone Eastern European region 
among the top 30.

4.2 � Regression analyses

Table  3 displays the results of the negative bino-
mial regression models. The conditional R2 values 
vary between 0.524 for the control model and 0.703 
for the full model, which indicates that our models 

Table 2   Correlation matrix

Mean S.D 1 2 3 4 5 6 7

1 Presence of SSUs 10.538 32.975
2 EE index 8.934 6.462 0.468
3 Fellow start-ups 178.319 520.896 0.984 0.646
4 Sustainability resource endowments 0.000 1.823 0.530 0.449 0.540
5 Sustainability formal institutions 6.992 1.666  − 0.011  − 0.180 0.019  − 0.136
6 Sustainability informal institutions  − 0.003 3.626 0.094 0.055 0.074 0.227  − 0.512
7 Population (per 10,000 inhabitants) 185.427 151.471 0.349 0.088 0.366 0.636  − 0.140 0.271
8 GRP 96.401 35.697 0.307 0.691 0.311 0.430  − 0.325 0.178 0.118
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Fig. 2   The presence of 
sustainable start-ups per 
region in Europe

Fig. 3   The ten European regions with the highest number of sustainable start-ups
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predict the presence of SSUs relatively well. The 
variance inflation factors all remained below 4, 
which means there is no substantial multicollinear-
ity. In Model 2, we find a significant positive rela-
tionship between the EE index and the presence 
of SSUs. This provides support for Hypothesis 
1a, there is a positive influence of the quality of 
an EE on the presence of SSUs. Moreover, the EE 
index adds more than 10% of explained variance to 
Model 2 in comparison to Model 1. This shows that 
the quality of generic EEs is important to SSUs. 
In the beta-regression analysis to test Hypothesis 
1b (Table  4), we find that EE quality has a posi-
tive significant effect on the prevalence of SSUs, 
defined as the share of start-ups in a region. This 
shows that, in line with our arguments, the quality 
of an EE is more important for SSUs than for regu-
lar start-ups.

In Models 3–7, we add the other SEE variables 
to Model 2. This leads to a moderate and significant 
improvement in the Conditional R2, with a value of 
0.703 in the full Model (7). In Model 3, we find that 
fellow start-ups have a positive and significant effect 
on the presence of SSUs, which supports Hypothesis 
2. This indicates that SSUs benefit from peer effects. 
In line with Hypothesis 3, we find that regions with 
sustainability-oriented actors and resources present in 
the region have a higher presence of SSUs. SSUs thus 
benefit from these sustainability-oriented resource 
endowments. In line with Hypothesis 4a, we find that 
sustainability formal institutions (Model 5) have a 
positive significant effect on the presence of SSUs in 
a region.

The effects of Hypotheses 1a, 2, 3, and 4a remain 
significant in the full model that includes all inde-
pendent and control variables (Model 7), this adds to 

Table 3   Negative binomial regression results

We use the r.squaredGLMM function of the MuMIn package (Bartoń, 2023) to calculate the conditional R2. This measure includes a 
penalty for the number of fixed effects included in the model
a p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001

Dependent variable

Sustainable start-up presence

(1) (2) (3) (4) (5) (6) (7)

Entrepreneurial ecosystem index 0.118*** 0.081*** 0.109*** 0.116*** 0.141*** 0.095***

(0.011) (0.012) (0.012) (0.011) (0.013) (0.014)
Fellow start-ups 0.001*** 0.000***

(0.000) (0.000)
Sustainability resource endowments 0.087* 0.072a

(0.042) (0.040)
Sustainability formal institutions 0.152*** 0.175***

(0.035) (0.051)
Sustainability informal institutions  − 0.005 0.035a

(0.019) (0.020)
Population (per 10,000 inhabitants) 0.005*** 0.004*** 0.003*** 0.004*** 0.004*** 0.004*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
GRP 0.022*** 0.004a 0.005* 0.003  − 0.006**  − 0.003  − 0.001

(0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003)
Constant  − 1.289***  − 0.653***  − 0.370*  − 0.433  − 1.974***  − 0.207  − 1.034*

(0.214) (0.182) (0.177) (0.229) (0.350) (0.233) (0.429)
Observations 273 272 272 272 272 210 210
Conditional R2 0.524 0.638 0.682 0.646 0.669 0.649 0.703
Log-likelihood  − 772.793  − 722.162  − 711.305  − 721.240  − 712.536  − 721.240  − 705.672
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the robustness of our findings regarding these hypoth-
eses. However, the sustainability-oriented resource 
endowments are only significant at the 10% level. 
A possible explanation for the weaker significance 
of sustainability-oriented resource endowments in 
Model 7 is that this model has over 60 fewer obser-
vations than previous models. This is due to miss-
ing values for our sustainability informal institutions 
variable. To exclude this explanation, we run an 
additional model that includes all variables except 
for informal institutions (Appendix: Table C1). This 
analysis gives similar results, except for the sustain-
ability-oriented resource endowments variable that is 
not significant in this robustness test. This alternative 
explanation, therefore, does not explain our findings.

Regarding sustainability informal institutions 
(Hypothesis 4b), we do not find a significant effect on 
the presence of SSUs in Model 6, but we do find a 
significant effect in the full Model (7), albeit only at 
the 10% level. Thereby, we are unable to fully confirm 
the finding of Giudici et al. (2019) that a high envi-
ronmental awareness in a region has a positive influ-
ence on the presence of SSUs. Our negative result 
could be the result of the attitude-behavior gap (Ajzen 
& Fishbein, 2000). The environmental concerns of 
citizens do not always translate into the behavior that 
creates market demand for the products and services 
of SSUs (see Boluk & Mottiar, 2014; Hörisch et al., 
2017). However, the absence of a significant effect for 

these models could also be due to missing values for 
several countries. Another potential explanation for 
the weaker significance of the effect of sustainabil-
ity-oriented resource endowments and sustainability 
informal institutions on the presence of SSUs in the 
full model is that these influences are explained by 
the presence of sustainability formal institutions.

We perform an additional robustness test in which 
we run a multilevel model that includes a random 
intercept for countries. The main results are similar 
to those of our main analyses and the conditional R2 
of the multilevel models are higher than those of the 
main models. The biggest difference is that the sus-
tainability resource endowments (Hypothesis 3) and 
informal institutions variables (Hypothesis 4a) are 
not significant in the multilevel models (Appendix: 
Table C2). The country-specific effects explain away 
the effect of these variables. This likely means that 
there is insufficient variation of these two variables 
across regions within a country. It does not mean 
that there is no effect from these variables, but we 
need to be careful with interpreting them as regional 
phenomena.

Of the control variables, population has a posi-
tive significant effect on the presence of SSUs in all 
models, while GRP is only significant in Models 1, 3, 
and 5. This loss of significance has no further conse-
quence for our hypotheses.

Overall, we find that the quality of the entrepre-
neurial ecosystem, the presence of fellow start-ups, 
and the presence of sustainability formal institutions 
have a strong influence on the presence of SSUs in a 
region. We find full support that aligns with Hypoth-
eses 1a, 1b, 2, and 4a. We find partial support for 
Hypotheses 3 and 4b. A clear evaluation of the com-
bined influence of sustainability-oriented resource 
endowments and institutions on the presence of SSUs 
in regions requires further research.

5 � Discussion

5.1 � Conclusions and theoretical implications

In this paper, we answered the question: What is the 
influence of the generic and specific elements of sus-
tainable entrepreneurial ecosystems on the presence 
of sustainable start-ups? We conceptualized an SEE 
as a combination of the existing EE framework of 

Table 4   Beta regression models to predict the prevalence of 
SSUs

a p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001

Dependent variable

Sustainable start-up prevalence

(1) (2)

Entrepreneurial ecosystem 
index

0.030**

(0.011)
Population 0.000* 0.000a

(0.000) (0.000)
GRP 0.007*** 0.004a

(0.001) (0.002)
Constant  − 3.519***  − 3.420***

(0.174) (0.176)
Observations 273 272
McFadden R2 0.072 0.090
Log-likelihood 508.797 510.260
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Stam (2015), which we consider the generic EE, and 
a sustainability specification. Specifically, we use the 
(1) actors and resources and (2) institutional regime 
concepts to structure the SEE and propose two addi-
tional layers that influence sustainable entrepreneur-
ship on top of the quality of the generic EE. In doing 
so we conceptualize an SEE as both embedded in the 
generic EE and extended to include a sustainability 
specification along the two layers of EEs. As such, we 
developed a novel conceptual framework that repre-
sents the SEE as a specific EE. We find that the qual-
ity of the generic EE is most important for the pres-
ence of SSUs as it explains the most variance. The 
presence of fellow start-ups then explains an addi-
tional share of the variance in SSU presence, as does 
adding the specific sustainability EE elements to the 
model. This is evidence for the validity of our con-
ceptual model.

Our first result is that the quality of a regular EE 
has a strong positive influence on the presence of 
SSUs and on the prevalence of SSUs, which supports 
the notion that the quality of an EE is more impor-
tant for SSUs than for regular start-ups. This aligns 
with the expectations that, because SSUs encounter 
additional financial, market, and institutional con-
straints (Hoogendoorn et al., 2019; Leendertse et al., 
2021; van Rijnsoever, 2022) and must balance eco-
nomic and environmental aspirations (Hechavarría 
et  al., 2017; Hörisch et  al., 2017) they benefit more 
from a supportive EE than their regular counterparts. 
Second, we find that the presence of fellow start-ups, 
and to a certain extent also sustainability-oriented 
resource endowments, have a positive influence on 
the presence of SSUs in the future. This supports 
our expectations that fellow start-ups can help SSUs 
overcome their constraints by exchanging knowledge 
(van Weele et  al., 2018) and by connecting them to 
relevant networks, resources (van Rijnsoever, 2022) 
and markets (DiVito & Ingen-Housz, 2021). Third, 
we find that the presence of sustainability formal 
institutions has a clear positive influence on the pres-
ence of SSUs, this is in line with our expectation that 
weaker institutional constraints are important for 
SSUs (Hoogendoorn et al., 2019; Steinz et al., 2015). 
We find limited evidence for the effect of sustainabil-
ity informal institutions on the presence of SSUs. It is 
possible that this could be the result of the attitude-
behavior gap (Ajzen & Fishbein, 2000), environ-
mental concerns of citizens do not always translate 

into the behavior that creates market demand for the 
products and services of SSUs (see Boluk & Mottiar, 
2014; Hörisch et al., 2017).

Overall, this paper makes two core contributions to 
the literature. First, we show that a specific EE can 
be conceptualized at the nexus between the generic 
EE and a specific innovation system. In doing so our 
research contributes to the debate on generic versus 
specific EEs. We propose a way to structure future 
work that aims to extend the EE literature beyond its 
sector-agnostic origins (Stam and van de Ven, 2021). 
This is particularly relevant as several recent studies 
have started a debate on how the EE literature can 
be used to understand the dynamics in specific sec-
tors, such as digital (Bejjani et  al., 2023), biotech 
(Auerswald & Dani, 2017) and fintech (Alaassar 
et  al., 2022) or for specific types of entrepreneurs, 
such as social entrepreneurs (Thompson et al., 2018) 
and creative entrepreneurs (Loots et al., 2021). These 
studies often take a sub-ecosystem approach in which 
the specific EE is considered fully nested within 
the generic EE (Loots et  al., 2021; Theodoraki & 
Messeghem, 2017). Our paper extends this sub-eco-
system perspective as we show that, while a specific 
EE is indeed nested in the generic EE, it also extends 
beyond it to the innovation system of a sector. Our 
conceptualization, of a specific EE as located at the 
nexus between the generic EE and a specific innova-
tion system, does provide a bridge to better align the 
concept of specific EEs with the generic EE frame-
work of Stam (2015).

We recommend that future researchers also study 
other sectors, such as biotech, fintech, deeptech, or 
agrifood in the same manner. Such studies will help 
to gain insights into whether our findings only apply 
the sustainability context, or are also applicable to 
other sectors. This gives more conclusive insights 
into the generic-specific ecosystem debate.

Second, we apply these insights to the SEE litera-
ture and empirically test our conceptual framework 
for SEEs. This is a relevant application because sus-
tainable entrepreneurs are one type of entrepreneur 
for which such a specification is necessary. This is 
due to the fact that sustainable entrepreneurs have dif-
ferent motivations and encounter additional market 
and institutional challenges in comparison to regular 
entrepreneurs (Gibbs, 2006; Hart, 2006; Leendertse 
et al., 2021; Linnanen, 2002; Tiba et al., 2021). How-
ever, a systematic evaluation of which generic and 
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specific EE components influence the presence of 
SSUs, and thus should be included in the SEE frame-
work, was lacking (Theodoraki et  al., 2018; Volk-
mann et  al., 2021). We addressed this research gap. 
We show that both generic EE and specific SEE ele-
ments are important for the presence of SSUs.

5.2 � Limitations and further research

Our research comes with several limitations. First of 
all, the use of text data to determine whether organi-
zations are working on environmental sustainability 
runs the risk of greenwashing. This is a serious issue 
as identifying SSUs on a large scale remains a huge 
challenge. Other studies have found success in using 
text data (Horne et al., 2020; Leendertse et al., 2021; 
Tiba et al., 2021) but it is important to remain criti-
cal of the limitations. While this limitation is impor-
tant, its impact on our work is likely limited, as we 
do not look at individual start-ups but at the entire 
region. As of now, there is no evidence to expect dif-
ferent levels of greenwashing in different regions. 
Nevertheless, we encourage research on measuring 
the actual environmental input. In that context, it is 
worth keeping an eye on new EU regulations requir-
ing more environmental reporting. In the same con-
text, the emergence of Artificial Intelligence might 
provide opportunities to better identify which start-
ups address sustainability and how close sustainabil-
ity is to the core business of these start-ups. Second, 
we follow previous studies in using the NUTS-2 level 
to measure EEs (Leendertse et  al., 2022; Stam and 
van de Ven, 2021). However, there is still an ongo-
ing debate about the most appropriate scale to con-
sider EEs. In a recent study, Coad and Srhoj (2023) 
utilize the more fine-grained NUTS-3 level. As such, 
the jury is still out on the most appropriate scale to 
study EEs. The chosen scale is thus a potential limita-
tion of our study. Future research on the different geo-
graphical scales for (S)EEs can shed more insight on 
this. Third, to further model a causal relation between 
our independent and dependent variables could have 
employed a panel-based econometric approach. How-
ever, the required longitudinal data on the inputs of 
EEs is not yet systematically available (Leendertse 
et al., 2022). We argue that the impact of this limita-
tion is relatively limited due to two reasons. First, we 
partially account for the influence of reverse causality 

by using a time lag between our independent and 
dependent variables. Nevertheless, a longitudinal 
research approach would further validate our find-
ings and is an important next step in (S)EE research 
(Leendertse et  al., 2022). Second, as discussed by 
Coad and Srhoj (2023), many of the components of 
generic EEs are relatively stable over time which 
means that our findings on the relation between EE 
elements and SSUs are not likely to be influenced by 
fast-changing conditions in EEs. Fourth, in our study, 
we focus specifically on those SSUs that address envi-
ronmental sustainability. There is still a need to study 
whether the SEE framework that we developed also 
applies to those SSUs focused on the social dimen-
sions of sustainability or other sectors, such as health, 
biotech, or fintech. This is an area for future research.

In addition, we recommend future research to 
identify additional factors of SEEs within this struc-
ture, and to differentiate these toward the various 
technological and sector fields that SEEs are active 
in. Of particular interest could be the effect of dif-
ferent types of formal institutions. We argued that 
formal institutions can consist of favorable and unfa-
vorable policies that stimulate or hinder (non-)sus-
tainability. Future research could analyze the effect 
of these types of policies in more depth by studying 
whether it is more effective to implement regulations 
that reward sustainability or regulations that punish 
non-sustainability.

Finally, we only explained the presence of SSUs 
in a region. Future research could study how the SEE 
elements influence the success of SSUs.

5.3 � Practical implications

Policy makers can use our results to develop policies 
that help build ecosystems for sustainable entrepre-
neurship in their region. We provide detailed informa-
tion on the number of SSUs currently present in each 
region and on top-performing regions. This allows 
policy makers to look not only at how their regions 
are doing but also to identify and learn from other 
regions. They can identify best practices from regions 
with high numbers of SSUs and implement these in 
their own region.

Furthermore, we show that building ecosystems 
for sustainable entrepreneurship requires a dual 
perspective, SSUs can benefit from both a generic 
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entrepreneurial ecosystem and an innovation system 
specific to sustainability. In line with our results, pol-
icy makers with this aim could strive to improve both 
the generic EE and a sustainability specification.

We argue that the first step is to focus on building 
a strong generic entrepreneurial ecosystem. There 
are two reasons for this. First, the generic entre-
preneurial ecosystem is a stronger predictor of the 
presence of SSUs than the sustainability specifica-
tions. Second, the quality of entrepreneurial ecosys-
tems is more important for SSUs than their regular 
(non-SSU) counterparts, a better generic entrepre-
neurial ecosystem does not just lead to more SSUs, 
it also means that a higher percentage of start-ups is 
sustainable.

The metrics on the quality of generic entrepre-
neurial ecosystems, as presented in the works by 
Leendertse et al. (2022) and Schrijvers et al. (2023) 
can help policy makers to identify which ele-
ments can be improved in their region. For exam-
ple, should they look to improve the availability of 
investment capital, or regulations for general com-
panies, or to increase the available talent through 
education?

In addition, we show that a favorable SEE also 
has sustainability specifications. We find the strong-
est influence for the presence of sustainability-ori-
ented formal institutions. This indicates that policy 
makers can have a strong influence on SSUs by 
implementing favorable regulations, such as envi-
ronmental taxes. Furthermore, the presence of 
sustainability-oriented resource endowments in the 
form of patents and public–private partnerships on 
sustainability can have a positive influence on SSUs. 
Facilitating a supportive environment for these 
actors thus also has positive effects on SSUs. These 
actors can provide SSUs with access to markets and 
resources and thereby help them overcome the con-
straints they face, but we need more evidence for 
this relationship.
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