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Abstract This meta-analysis examines the rela-
tionship between entrepreneurial ecosystem (EE)
elements and regional entrepreneurial activity (EA).
An extensive literature search is performed to iden-
tify quantitative studies covering EE elements and
EA at the regional level (257 studies) and to extract
relevant data (2,241,813 observations). To synthe-
size the findings, we group the potential anteced-
ent variables based on Stam’s (European Planning
Studies, 23(9):1759-1769, 2015) EE framework. The
results show large differences in the effect sizes and
relevance of EE elements. Based on the empirical
results, three relevant elements underlying all EEs are
identified: demand, talent, and finance. Our results
remain robust after using different methods for vari-
able grouping, applying meta-analytic regression, and

Supplementary Information The online version
contains supplementary material available at https://doi.
org/10.1007/s11187-024-00953-9.

M. Queissner
Ruhr-University Bochum, Universititsstraie 150,
44801 Bochum, Germany

M. Queissner (<) - M. Weiss

Zeppelin University, Am Seemooser Horn 20,
88045 Friedrichshafen, Germany

e-mail: Martin.queissner @zu.de

L. Stolz

Leibniz University Hannover, Institute of Economic
and Cultural Geography, Schneiderberg 50,

30167 Hannover, Germany

controlling for country, publication specifics, and
grouping errors. Propositions for building an EE the-
ory are derived, and future research opportunities are
discussed, as well as policy implications.

Plain English Summary A meta-analysis of entre-
preneurial ecosystems and their effects on entre-
preneurial activity shows that elements of entre-
preneurial ecosystems vary substantially in their
importance for different kinds of new business forma-
tion. Entrepreneurial ecosystems (EEs) have grown
in importance in entrepreneurship research over the
last decade, attracting significant attention from both
researchers and practitioners. One reason for this high
level of interest is that the concept of EE provides a
fresh lens for describing how entrepreneurial activity
(EA) varies between locations, an issue that scholars
have long examined. It has been proposed that many
elements of EEs join together to form a regional
ecosystem generating EA as its output. It is unclear,
however, whether all presented EE elements are rel-
evant for EA, as well as how relevant they are in rela-
tion to each other. This study aims to investigate EA
through the lens of EE and examines the EE elements
that have been considered in previous empirical
research. It investigates the existence and strength of
links between EE elements and EA before identifying
essential EE elements to further advance EE theory
development. This paper adopts an evidence-based
research approach and uses meta-analysis to identify
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antecedents of EA at the regional level. Our results
show that demand, finance, and talent element meas-
ures are important antecedents for general EA, while
culture, knowledge, and support services are impor-
tant antecedents for productive EA. This contribution
is important for empirical researchers and policymak-
ers alike. Researchers can use the provided informa-
tion to refine their empirical models, while policy-
makers can develop and implement instruments that
stimulate the desired EA type within an ecosystem.
Moreover, the study advances the theoretical mod-
eling of EE regarding core components depending on
the type of EA.

Keywords Entrepreneurial ecosystem - Meta-
analysis - Entrepreneurial activity - Context -
Environment - Regional entrepreneurship

JEL Classification 126 - M13:R1-R11

1 Introduction

Over the past decade, entrepreneurial ecosystems
(EEs) have become an important concept in entre-
preneurship research, attracting significant atten-
tion from both scholars and practitioners (Acs et al.,
2014; Brown & Mawson, 2019; Lafuente et al., 2022;
Waurth et al., 2021). One reason for this widespread
attention is that the concept of EE offers a new lens
for explaining how entrepreneurial activity (EA) dif-
fers across regions (Autio et al., 2014; Audretsch,
2015; O’Connor et al., 2018; Wurth et al., 2021; Fis-
cher et al., 2022), a question that has long been inves-
tigated by researchers from multiple disciplines (Fer-
nandes & Ferreira, 2022; Kansheba & Wald, 2020;
Maroufkhani et al., 2018). It has been argued that a
variety of elements (also described as actors and fac-
tors, pillars, or conditions) collectively form an eco-
system in a given region that produces EA as an out-
put (Acs et al., 2014; Spigel, 2017; Stam, 2015).

The EE concept is eclectic in that it integrates
relevant parts of various literature streams—such as
entrepreneurial context (Welter, 2011), business and
innovation ecosystems (Scaringella & Radziwon,
2018), or spatial approaches (e.g., clusters) (Delgado
et al., 2010)—to understand where, how, and why EA
takes place. The EE concept is explicitly systemic
and sees entrepreneurs not only as an output of the
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ecosystem but also as a core part of it (Stam, 2015).
This differentiates EE from other systemic, spatially
delineated approaches, such as regional innova-
tion systems or clusters, which have been previously
used to explain EA (Acs et al., 2017; Wurth et al.,
2021). The core benefits of the EE concept include
the systemic integration of relevant literature streams
accounting for the context in which entrepreneurship
takes place, and the explicit focus on the entrepreneur
and EA as an output.

The EE concept, however, also has some short-
comings that have impeded the construction of a
comprehensive EE theory to explain EA (Abootorabi
et al., 2021; Alvedalen & Boschma, 2017; O’Connor
& Audretsch, 2023; Wurth et al., 2021). Among the
most important issues that hinder the formulation of
a coherent EE theory is the plethora of elements, such
as demand, physical infrastructure, networks, and cul-
ture, included in current EE frameworks (Leendertse
et al., 2022; Spigel & Harrison, 2018; Stam & Spi-
gel, 2018; Wurth et al., 2021). The inclusion of these
elements is largely presented as self-evident without
a deeper theoretical discussion as to whether they
are relevant to EA, let alone how relevant they are
in relation to each other. This lack of dialogue ren-
ders the existing research unsatisfactory, given that
the EE literature also highlights the strong empirical
foundations of these elements. Recent quantitative
EE studies have often used variables to assess these
EE elements that are anything but new in research
on antecedents of EA (Audretsch & Belitski, 2017,
Hechavarria & Ingram, 2019; Stam, 2018; Yan &
Guan, 2019). The broad collection of antecedents
of EA, identified through a bottom-up and practice-
based empirical methodology (Audretsch & Belitski,
2021; Spigel & Harrison, 2018), still require investi-
gation for causal linkages before they can be acknowl-
edged as essential EE elements and EE theory devel-
opment can advance.

In addition to this lack of conceptual and empiri-
cal grounding of relevant EE elements, heterogene-
ity regarding the focal EE output further hampers
the theoretical integration and advancement of the
EE concept. The EE literature is not clear regarding
the type of entrepreneurship that these ecosystems
foster. EE research tends to use general measures of
EA, such as new business formation (Audretsch &
Belitski, 2017; Content et al., 2020), while, at the
same time, explicit measures of productive EA, such
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as data on venture capital (VC)-backed ventures, are
also applied to analyze the EE output (Stam & van
de Ven, 2021; Leendertse et al., 2022). Scholars argue
that productive entrepreneurship develops in different
environments than other, less impactful types of EA
(Acs, 2011; Audretsch et al., 2022; Baumol, 1990).
An EE that fosters productive EA might be differently
constituted than an EE that leads to general EA. Fur-
thermore, adequately measuring types of EA remains
a key task for entrepreneurship research (Henrekson
& Sanandaji, 2014).

Motivated by these research gaps, we adopt an
evidence-based research approach (Frese et al., 2014)
and conduct a meta-analysis on the antecedents of
productive and general EA at the regional level. Syn-
thesizing prior findings through meta-analysis can
help evolve knowledge in a given field and identify
new pathways for future research (Bacq et al., 2021;
Rauch, 2020). Our meta-analysis builds on decades
of research on the antecedents of EA, allowing us to
comprehensively synthesize extant empirical find-
ings into one EE framework and provide effect sizes
for each potential element within it. To categorize
relevant independent variables, we rely on the EE
framework of Stam (2015). We explicitly focus on
the relationships between each EE element and the
two types of EA (i.e., productive and general) at
the regional level. Both types of EA are considered
because Stam’s model and other EE models have also
been widely applied in the literature to explain the
emergence of other kinds of EA and the vast body of
empirical research on EEs uses a variety of EA output
measures (Ahmad & Hoffmann, 2012; Audretsch &
Belitski, 2017; Henrekson & Sanandaji, 2014, 2020).
These EA indicators do not always fit the broad defi-
nition of productive EA and may lead to an imprecise
empirical foundation of the antecedents of EA. There-
fore, this meta-analysis uses several existing measures
of EA to capture some aspects of “reality” (Henrek-
son & Sanandaji, 2014, p. 755) in order to identify
antecedents of EA through the lens of EE. Lastly, it
should be noted that this study only considers EEs
and does not address business, innovation, and EE
sub-ecosystems or spatial approaches.

This article contributes to the development of an
EE theory by summarizing the existing empirical
findings prevalent in EE research, identifying the
overall directions and magnitudes of the effects of EE
elements on EA. Various EE literature reviews have

shed light on the diversity of relevant definitions and
the theoretical foundations of the approach, high-
lighting the importance of understanding the causal
mechanisms of EEs in developing an EE theory (Cao
& Shi, 2021; Credit et al., 2018; Malecki, 2018).
Accordingly, a consistent theoretical foundation and
empirical basis need to be established (Wurth et al.,
2021). We argue that such an empirical basis for
developing a coherent EE theory does not yet exist.
While there are hundreds of empirical studies on
the antecedents of regional EA, there has not been a
comprehensive integration of these studies into an EE
framework. Analyzing which elements are relevant
and detecting their effect sizes are necessary and
overdue first steps. By taking these steps, we com-
prehensively address the question of the relevance of
individual EE elements, which has been a constant
concern in the literature and a key hindrance to theory
development (Alvedalen & Boschma, 2017; Spigel,
2016; Spigel & Harrison, 2018; Wurth et al., 2021).
In order to gain a better understanding of the indi-
vidual EE elements, we further differentiate between
productive EA and general EA. This differentiation
helps to identify the impact of individual EE elements
on types of EA, providing further guidance in the
endeavor to shift the EE concept toward an EE theory.

2 State of the research on entrepreneurial
ecosystems

2.1 The EE concept

Entrepreneurial ecosystems are a concept that has
recently experienced increasing popularity within
entrepreneurship research, originating from two
established research streams (Cao & Shi, 2021; Cav-
allo et al., 2019; Malecki, 2018). The first of these
streams is the one on entrepreneurial context (Autio
et al.,, 2014; Welter, 2011), where the EE concept
is rooted in management studies on the spatial and
socioeconomic environments in which entrepreneur-
ship takes place (Dubini, 1989; van de Ven, 1993).
The second stream is on location and localization
(agglomeration) economics, which highlights the
importance of spatial proximity for learning, innova-
tion, and productivity (Arrow, 1962; Jacobs, 1969;
Marshall, 1890; Romer, 1986). The core of the EE
concept is the notation of entrepreneurship within
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an ecosystem, which is a concept rooted in ecology,
where the interactions of organisms and the envi-
ronment play a key role (Kuckertz, 2019; O’Connor
et al., 2018). Like ecological ecosystems, EEs have
a spatial dimension, existing in spatially delineated
territories in which actors and other factors interact
(Stam & Spigel, 2018). An EE can be defined as “a
set of interdependent actors and factors coordinated
in such a way that they enable productive entrepre-
neurship within a particular territory” (Stam, 2015,
p- 1765). With this systemic interpretation of the
entrepreneurial context, EEs followed preceding theo-
ries on systemic territorial development (Qian & Acs,
2023)—such as clusters (Cooke, 2001; Delgado et al.,
2010) and regional innovation systems (RIS) (Asheim
et al.,, 2011; Cooke et al., 1997)—which developed
independently from entrepreneurship research but
were later applied to explain entrepreneurship (Del-
gado et al., 2010; Neck et al., 2004; Qian et al., 2013;
Ylinenpii, 2009).

As the systematic comparison of the RIS and EE
approaches by Qian and Acs (2023) shows, the RIS
heritage within the EE approach is still visible in
several commonalities between the concepts, like
their key components and their emphasis on the rel-
evance of the regional knowledge base. RIS and EE
share a systemic view that converges in knowledge-
intensive entrepreneurship, which essentially relies
on technological variety and knowledge intensity
(Radosevic & Yoruk, 2013). The key outcome of RIS
(i.e., product and process innovation) can be seen as
a precursor to the key outcome of EE (i.e., produc-
tive EA). EEs can also be seen as a subsystem of RIS,
reflecting the component of RIS that is related to the
entrepreneurial usage of innovations for new busi-
ness formation (e.g., Han & Ko, 2017; Radosevic &
Yoruk, 2013; Sternberg, 2007). Another similarity
between RIS and EEs that emerges from their sys-
temic nature is their propensity to fall prey to some
kind of system failure. According to Stam (2015), a
system failure in an EE is caused by insufficient avail-
ability of necessary elements, as well as non-optimal
interactions between these elements, and how policy
intervention can solve these issues. Pyka et al. (2019)
provide an exemplary set of policy interventions in
RIS to address system failures with implications for
entrepreneurship, finding (co-)evolutionary processes
and self-enforcing dynamics that further highlight the
importance of the systemic view of RIS and EE (for
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the system dynamics of EE see also Haarhaus et al.,
2020).

At this point, it is necessary to point to the recent
emergence of EE subsystems (e.g., digital and sus-
tainable EE) in the literature, which are specific
systems and components of the overall or general
EE, the theoretical foundation of the EE needs to be
built as a general framework. In this regard, the digi-
tal EE is specified as a more specialized system with
the purpose of explaining digital ecosystems and
digital EA. In this context, the digital EE has spe-
cific configurations, functions, and dimensions that
require further (prerequisite) resource endowments
(for instance the specific demand for digital skills in
human capital and ICT infrastructure) in comparison
to general EE and general EA (Bejjani et al., 2023;
Sussan & Acs, 2017). Another more complex subsys-
tem is the sustainable EE with two distinct purposes:
On the one hand, the endowments should not be used
up by EA to enable sustainability (Theodoraki et al.,
2022; Volkmann et al., 2021). On the other hand,
sustainable EEs focus on those EE elements that
positively influence sustainability-oriented EA (Cre-
cente et al., 2021; Theodoraki et al., 2022; Volkmann
et al., 2021). Digital as well as sustainable EEs are
important subsystems of the general EE and need to
be incorporated into a unifying EE theory. In the pre-
sent meta-analysis, the focus is on the general EE ele-
ments rather than specific subsystems of EEs, given
that first a general consensus about the essential EE
elements needs to be reached.

2.2 Advantages of the EE concept

We argue that the EE concept in its current state pro-
vides a fruitful basis for the development of an EE
theory for two reasons. First, it explicitly considers
the entrepreneur to be not only an output but also an
input of the system, differentiating the EE concept
from clusters or innovation systems (Stam, 2015).
This is crucial for understanding EA in a given ter-
ritory—the relevance of role models (Bosma et al.,
2012), serial entrepreneurs (Parker, 2013), and net-
work ties (Shane & Cable, 2002) for new venture for-
mation and success has been previously established;
thus, a theory for explaining EA rates should include
the presence and relevance of other entrepreneurs.
The inclusion of entrepreneurs as an input also adds
a dynamic, intertemporal perspective, aligning with
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evidence suggesting that historic levels of EA influ-
ence present EA (Fritsch & Wyrwich, 2014). Schol-
ars have also recently argued that the “where” in
entrepreneurship theory needs to take into account
the interdependencies between entrepreneurs and
their environment over time (Baker & Welter, 2021).

Second, the EE concept includes every actor and
factor of the entrepreneurship context and its inter-
dependencies. It consists of a wide range of elements
that could potentially influence EA, such as entrepre-
neurship support services, networks of entrepreneur-
ship-related actors, financing, accumulated knowl-
edge within a region, and domestic market size (Stam,
2015). The EE concept not only integrates these ele-
ments into one holistic framework but also explicitly
considers their interdependencies. For example, when
looking at support services, accelerators might lead to
both mentoring and networks (Chan et al., 2020), i.e.,
one EE element (support services) has a direct rela-
tion to other elements (networks, leadership). Bring-
ing together both of these highly relevant aspects of
the entrepreneurship context makes the EE concept
original and enables researchers to integrate and
reconsider previous findings.

2.3 Current disadvantages and gaps regarding the EE
concept

A disadvantage of the current state of EE concepts,
which explicitly aim at explaining EA in a given
territory, is that they do not fulfill the requirement
to provide generalizable principles for the causal
mechanisms behind this (Corley & Gioia, 2011). To
move beyond a concept, EE theory must include pre-
cise definitions of its boundaries (phenomenological
and spatial); be applicable for most, or ultimately,
all regions that have or could have EA; and provide
clear explanations of the causal mechanisms underly-
ing the system that ultimately lead to EA as an out-
put. The approaches and results of existing empirical
studies on EE, however, are inconsistent in several
respects. One such divergence in empirical findings
on EEs relates to which elements need to be present
in an EE to stimulate high levels of EA. A frequent
assumption is that all elements of an EE model need
to be sufficiently present to stimulate high levels of
EA (Schrijvers et al., 2023). A competing assump-
tion is one of substitutability, which suggests that
some strong EE elements might compensate for other

weaker elements so that not all elements need to be
equally present to stimulate high levels of EA (Schri-
jvers et al., 2023; Spigel, 2017). While results from
some empirical studies tend to support the former
completeness logic (e.g., Lafuente et al., 2022; Schri-
jvers et al., 2023), others provide support for the lat-
ter “the-more-the-merrier” logic (e.g., Audretsch &
Belitski, 2017; Torres & Godinho, 2022).

There is also inconsistency in measuring EE ele-
ments and, thus, the interpretations that can be derived
from them. One set of studies applies composite indi-
ces that comprise all elements of the respective EE
framework to examine the relationship between EEs
and EA (e.g., Acs et al., 2014; Acs et al., 2018; Stam
& van de Ven, 2021; Lafuente et al., 2022). Another
set of studies uses a decomposed set of EE elements to
study their impact on EA without aggregating the ele-
ments into one value (e.g., Acs et al., 2013; Armington
& Acs, 2002; Audretsch & Belitski, 2021). This meas-
urement approach is similar to previous research on
the influences of different groups of EA antecedents
in a given spatial area, which has often used variables
and variable sources that are similar or identical to
those used in the EE literature. Examples of such stud-
ies include Armington and Acs (2002), Audretsch and
Belitski (2013), Stenholm et al. (2013), and Stuetzer
et al. (2014). The results of the different operationaliza-
tions lead to vastly different interpretations. While the
composite index approach allows conclusions to be
made about the overarching effects of EEs on EA, other
operationalizations make inferences regarding the rela-
tive impact of each EE element on EA, which makes
it difficult to compare and integrate results from these
varied approaches. Moreover, there is also a large vari-
ation in the factors that are considered to be elements of
EE (e.g., Audretsch & Belitski, 2017; Isenberg, 2010;
Mason & Brown, 2014; O’Connor & Audretsch, 2023;
Roundy et al., 2017; Spigel, 2017; Stam, 2015). Results
for individual EE elements are ambiguous across stud-
ies regarding their association with EA (see Appendix
1, Table 4 and Supplementary Material F).

Further, the EE concept lacks a clear empirical
foundation, which would offer a more rigorous frame-
work and methodology for measuring and comparing
entrepreneurial ecosystems (Audretsch et al., 2019;
Brush et al., 2019; Scaringella & Radziwon, 2018;
Sternberg et al., 2019). The lack of a clear and con-
sistent method of entrepreneurial ecosystem meas-
urement hinders the comparison and generalization
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of findings across different contexts and levels of
analysis (Alvedalen & Boschma, 2017; Brown &
Mason, 2017; Scaringella & Radziwon, 2018).
While EE frameworks are widely used, there is not
a coherent definition as to what these frameworks
should contain. Scholars use EE frameworks quan-
titatively to “test” these frameworks and their ele-
ments—as if there is a universal EE theory for which
the frameworks and their elements can be taken for
granted (examples include Stam & van de Ven, 2021;
Leendertse et al., 2022). However, it is not clear if all
assumptions within these frameworks do apply and,
in particular, if the elements that they consist of are
meaningful. Scholars have provided varied lists of
the “elements” or “pillars” that make up these frame-
works, often guided by practitioners’ perceptions and
recommendations (Isenberg, 2010; Feld, 2012; World
Economic Forum, 2013). It is not clear, however,
which of these elements, if any, are actually signifi-
cantly related to EA. For example, although there are
diverging findings within the literature regarding the
influence of infrastructure on EA (Audretsch et al.,
2015; Bennett, 2019), infrastructure is a key ele-
ment of current EE frameworks (Wurth et al., 2021).
Developing a sound empirical basis for each element
will help provide a foundation for examining the
role of each element and its interdependencies. Only
then can explanations of the causal mechanisms that
describe (a) the relationships between regional EE
elements and EA and (b) the relationships between
the regional EE elements be fully developed.

We argue, however, that the EE concept, when
viewed through a theoretical lens, is not yet useful.
It has most often been operationalized in quantitative
empirical studies that use well-established variables
to assess some type of EE quality or ranking and
regress EA on them (e.g., Stam & van de Ven, 2021;
Audretsch & Belitski, 2021; Leendertse et al., 2022)
or as a concept for qualitatively researching EEs
in particular cities or regions (e.g., Kapturkiewicz,
2022; Motoyama & Knowlton, 2017; Spigel, 2017).
Until now, the EE concept has offered little novelty
in terms of explaining and testing the influencing fac-
tors of EA or the causal mechanisms in any type of
entrepreneurship system (or entrepreneurial environ-
ment). Its two core strengths—i.e., integrating the
entrepreneur and comprehensiveness regarding the
factors in the entrepreneur’s context—have not been
well-specified or leveraged thus far. There is a lack of
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a strong theoretical foundation and a causal explana-
tion of how entrepreneurial ecosystems work, as well
as the mechanisms and processes that link the ecosys-
tem components to each other and to entrepreneurial
outcomes (e.g., Alvedalen & Boschma, 2017; Brown
& Mason, 2017; Spigel & Harrison, 2018; Schifer &
Mayer, 2019.

Moreover, analogous to Audretsch et al.’s (2019)
differentiation of other systemic views, ecosystem
approaches to entrepreneurship exist at the local/
regional level (Audretsch & Belitski, 2017; Zhang &
Roelfsema, 2020), state level (Content et al., 2020;
Stam & van de Ven, 2021), and the country level (Acs
et al., 2014; Hechavarria & Ingram, 2019). Thus,
there are several gaps that currently exist in research
on EFEs, such as the unclear novelty compared to pre-
vious approaches (Scaringella & Radziwon, 2018),
inconsistent implications for policy (Brown &
Mason, 2017), and the need for the development and
use of clear and multi-scalar approaches with quanti-
tative evidence for individual elements (Alvedalen &
Boschma, 2017; Wurth et al., 2021). Furthermore, EE
studies often limit their focus to either general meas-
ures of EA (Content et al., 2020) or productive EA
(Leendertse et al., 2022). Research shows that past
rates of EA in regions predict future rates of EA and
influence entrepreneurial attitudes and innovation in
later periods (Fritsch & Wyrwich, 2014; Fritsch et al.,
2019). The conceptual EE literature focuses on pro-
ductive EA as the output of ecosystems (Wurth et al.,
2021) but emphasizes the importance of all entrepre-
neurs and their interactions (Spigel, 2017). Thus, an
EE theory needs to take into account these differences
among types of EA and distinguish between the EE
elements that are generally relevant for EA or relevant
only for a specific type of EA.

2.4 Meta-analysis as the basis for the further
development of the EE concept

Addressing the previously identified gaps is directly
related to assessing the elements of EEs. To our
knowledge, no comprehensive, empirical analyses
have been performed to determine which of these ele-
ments are relevant. Hence, a comprehensive synthesis
of the empirical studies analyzing EA determinants
will facilitate the identification of the elements within
specific EE frameworks that have significant rela-
tionships with EA and are most likely to be part of



A meta-analysis of entrepreneurial ecosystem elements and entrepreneurial activity 1823

a generalizable EE framework. One possible outcome
of this assessment could be broad empirical support
for the relevance of all the EE elements. The second
possible outcome is that some elements within cur-
rent EE frameworks are not related to EA. If the sec-
ond outcome is the case, building an EE theory would
require carefully assessing the theoretical and empiri-
cal origins of the EE elements that are not directly
relevant. If the reasoning for its initial inclusion is
unclear, such an element may be excluded from the
core list of elements in EE theory. If an element has
a strong theoretical foundation but is non-significant
in a comprehensive meta-analysis, this would sug-
gest that there is more to its inclusion, i.e., we cannot
empirically assess the element using previous studies
and methods (Rauch & Frese, 2006).

To shift the EE from a somewhat vague concept
with generic empirical contributions to a contextual
theory for entrepreneurship, an empirical foundation
that integrates not only new EE studies but also other
studies on the antecedents of EA is needed. We argue
that statistically integrating prior quantitative findings
into the EE concept is the first step toward building
an EE theory. This could prevent it from maintain-
ing blind assumptions for theory building (Gartner,
2001). Rather, the assumptions of the elements of
which EEs would be empirically clear. Research fol-
lowing this initial step could be more precise and
rigorous regarding which elements should be con-
sidered and how they should be empirically tested.
Ultimately, this will build a basis for understanding
the causal mechanisms underlying the relationships
between the EE elements and the EA outcomes.

This study builds on the EE framework of Stam
(2015) as a conceptual basis for grouping relevant
variables. However, we would like to note that the
role of Stam’s (2015) framework in grouping the
plethora of variables used in empirical EE research
does not imply that we build on this framework for
other, especially theoretical, purposes. Rather, we
use it to standardize categories, merging and inte-
grating variables into these categories across frame-
works for comparability. Stam’s framework is based
on an integration of previous research and consists
of ten EE elements that are collectively thought to
produce productive EA as an output (Stam, 2015).
These elements are similar to those found in other
frameworks and empirical EE assessments (Acs et al.,
2015; Autio et al., 2018; Iacobucci & Perugini, 2021;

Spigel, 2017). This framework has been broadly con-
sidered within the EE literature and has been used as
a foundational framework in many empirical stud-
ies (e.g., lacobucci & Perugini, 2021; Ibrahimova
& Moog, 2023; Leendertse et al., 2022; Schrijvers
et al., 2023). Moreover, the framework is chosen
because it integrates the findings in the literature on
the role of geographic context in entrepreneurship, is
well documented, and provides examples as well as
descriptions of elements and variables (Ibrahimova
& Moog, 2023; Schrijvers et al., 2023). Furthermore,
the framework consists of several unique dimensions
creating multiple constructs to allow for in-depth
analysis of the elements, rather than aggregating all
variables into selective theoretical constructs.

2.5 The meta-analytic approach

Meta-analysis is the “statistical analysis of a large
collection of analysis results from individual studies
for the purpose of integrating the findings” (Glass,
1976, p. 3). A frequently used statistical technique, it
combines the results of multiple individual scientific
studies on the same topic to examine the accumulated
findings (Gurevitch et al., 2018). A meta-analysis can
help take stock of the existing evidence (e.g., to look
at the “true” effect of an independent variable on a
dependent variable), identify sources of variation and
heterogeneity among studies, and assess the quality
and reliability of the findings (Gurevitch et al., 2018;
Schwab, 2015). It can also reveal new insights and
patterns that may not be apparent in individual stud-
ies (Gurevitch et al., 2018). According to Gurevitch
et al. (2018), the method is used in many different
research domains and is essential for progress in sci-
ence. In entrepreneurship research, the meta-analysis
approach is used to advance our understanding of
the phenomenon of entrepreneurship in different set-
tings (Rauch & Frese, 2006, 2007; Rauch et al., 2009;
Schwens et al., 2018) and helps to quantitatively
synthesize prior empirical research (Rauch, 2020;
Schwab, 2015).

Meta-analyses commonly follow the same set of
key steps (Aguinis et al., 2011; Cooper et al., 2019;
Steel et al., 2021). First, the analysis identifies a phe-
nomenon of interest and formulates relevant search
strings to find the pertinent literature. This literature
is then screened for eligibility based on inclusion and
exclusion criteria and, if included in the data sample
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for the meta-analysis, coded accordingly. The second
step consists of data transformation and preparation
in which the characteristics of each study must be
evaluated and normalized (e.g., effect size measures,
publication bias). The third step is the actual analysis,
which is based on a specified estimation approach to
obtain the average effect size, determine the robust-
ness of the results, and perform a sensitivity analysis
of the identified average effect size. Within this stage,
it is common to perform a moderator and or mediator
analysis. The last step is the reporting of results.

While meta-analyses offer many advantages and
opportunities, as mentioned above, they also have
some disadvantages. The clearest limitations of the
method lie in its ex post design. The meta-analysis is
bound to its input studies and is thus dependent on the
variables and information provided in these empirical
studies. If not properly addressed, a lack of transpar-
ency and missing information in collected studies,
publication biases, and sample estimation weights
(representation of the population) can be the big-
gest challenges within a meta-analysis (Cooper et al.,
2019; Steel et al., 2021). Additionally, the quality of
the data depends on the quality of the primary stud-
ies included in the meta-analysis (Cooper et al., 2019;
Steel et al., 2021). Further advantages and limitations
of meta-analysis as a research synthesis method are
extensively discussed in Cooper et al. (2019). In this
paper, the meta-analytic approach enables us to gen-
eralize findings from large groups of heterogeneous
studies with the goal of (1) identifying the overall
design of the EE framework at the regional level and
(2) analyzing the relevance of regional EE elements
as antecedents of EA.

3 Method
3.1 Sampling and search strategy

We began by screening recent systematic literature
reviews to identify relevant key search terms for our
meta-analysis (e.g., O’Connor et al., 2018; Kansheba
& Wald, 2020; Wurth et al., 2021; Fernandes & Fer-
reira, 2022; Maroufkhani et al., 2018). These initial
keywords were extended with synonyms to obtain
a large initial sample of articles to assure complete-
ness and limit potential sample selection biases
(Hiebl, 2021). The final list of search terms included
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all possible combinations, variations, and synonyms
of the terms “entrepreneur” and ‘“‘ecosystem” in
combination with variations of the terms “environ-
ment,” “system,” “support,” “entry,” and activity
(see Appendix 2, Table 5 for the research strategy).
We used the academic search engines Scopus, Web
of Science, and ProQuest to identify relevant publi-
cations (the latter includes dissertations, conference
proceedings, and additional unpublished studies).
Because of the absence of other meta-analyses in this
field, our search was not restricted to a specific time
period.

Our search strategy (Fig. 1) resulted in 9435 stud-
ies, the full text of which was then screened to deter-
mine relevance and examine their reported quantita-
tive results. To be eligible for inclusion, empirical
studies were required to contain at least one measure-
ment of EA (dependent variable of this meta-analy-
sis) and one variable that could be associated with the
EE framework of Stam (2015) (independent variable
of this meta-analysis). Several different ways to meas-
ure the EA output metric of an entrepreneurial pro-
cess have been identified within the literature (Ahmad
& Hoffmann, 2012; Henrekson & Sanandaji, 2014).
We included studies that reported at least one of the
following EA measures: self-employment rates, new
firm formation, churn rates, number of start-ups, and
total early-stage entrepreneurial activity. The other
relevant variables from these primary studies are
measures that can be assigned to one of the EE ele-
ments of Stam (2015). These included the elements
of “Networks,” “Leadership,” “Finance,” “Talent,”
“Knowledge,” “Support Services/Intermediaries,”
“Formal Institutions,” “Culture,” “Physical Infra-
structure,” and “Demand.” The criterion for variable
extraction was that the variable was attributed to spa-
tially delineated territorial units to build a large ini-
tial database of antecedents of EA and gain initial
insights.

After screening the initial 9435 papers based on
these criteria, 443 studies remained. A forward and
backward citation query of the remaining studies
resulted in a second screening of 11,019 additional
papers, which were also screened and of which 149
were retained. During the screening process, we ini-
tially filtered out studies with missing data but con-
tacted their authors. Of 56 contacted authors, 9 pro-
vided data missing data. Finally, 545 of the screened
studies fulfilled our broad criteria and were included
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Fig. 1 Prism chart. Source: own illustration

in the initial dataset. To narrow the research scope
and remain consistent with the conceptual bounda-
ries of EEs described above, we then selected only
the studies that were focused on a regional level. This
ensured that our EE unit of observation represented
the EE construct used in this meta-analysis. Our
choice of observational unit originates from the EE
studies by Stam (2015, 2018), Stam and van de Ven
(2021), and Leendertse et al. (2022). This selection
was operationalized by including only studies that
took place at a lower administrative unit level. In EU
countries, for instance, this would refer to the NUTS
2 level and lower levels. In other countries, equivalent
filtering was done based on the territorial grids (e.g.,
TL3) published by the OECD.

The final dataset used in the meta-analysis con-
tained 257 studies (see Supplementary Material G
for a list of the included studies). Some of these stud-
ies contained information that could be extracted for
specific separate time periods (e.g., 2000 and 2010),
different countries (e.g., USA, UK, and Germany), or
multiple dependent variables (e.g., new firm forma-
tion and total early-stage entrepreneurial activity).
Data extraction thus yielded a total of 431 EA data
points (K) (257 initial studies plus 28 for multiple
country/time information plus 146 for multiple EA
measures), covering a total of 2,241,813 space—time
observations (N). The 431 unique EA data points

were matched to 4293 independent variables to iden-
tify the EE elements that serve as meaningful ante-
cedents of EA.

We used the Pearson product-moment correla-
tion—a measure of the direct relationships between
two variables commonly used in systematic literature
reviews—as the effect size indicator (Aguinis et al.,
2011). In this study, one of the variables is a meas-
ure of EA (our dependent variable) and the other is
a variable attributable to Stam’s EE framework (our
independent variable). Any missing correlation coef-
ficients from the studies were calculated in a two-step
procedure. First, Cohen’s d was calculated based on
the mean difference divided by the product of the
standard deviations; second, the relationship between
Cohen’s d and correlation coefficients was calculated.
To prevent biases, the second step uses the sample
size correction based on Hedges’ g (Borenstein et al.,
2009).

3.2 Variable coding

A challenging aspect of this process was the categori-
zation of the numerous extracted variables to the con-
structs used in the meta-analysis (Lipsey & Wilson,
2001). To accomplish this task, we applied systematic
step-by-step grouping similar to Martin et al. (2013).
Grouping the antecedents of EA (our independent
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variables) based on the EE elements can be challeng-
ing as current EE frameworks do not provide clear
definitions for the elements or identify the measure-
ments that could belong to them, so there may be
overlap or matching among elements. Our grouping
process strictly adhered to the following procedure:
First, all variable names, definitions, and sources
were unified. Second, similar variables were grouped
based on their sources, definitions, and objects of
measurement (resulting in 132 categories). Third,
the variables within each category were checked with
respect to transformations from the primary study to
harmonize the positive and negative directions within
a category. Correlation signs were only switched if
the authors in the original study explicitly outlined
such transformations (e.g., inverted variables). Since
the aim of this meta-analysis is to identify meaning-
ful antecedents, we used as much unprocessed data as
possible. Finally, the created categories were assigned
to the elements in the Stam framework.

Within the final dataset, 25% of all variables were
close to or the same as variables used by Stam (2015,
2018), Stam and van de Ven (2021), and Leendertse
et al. (2022), making it easy to assign them to the
framework elements. The remaining categories were
coded via theory-based rationales for each EE element
(Stam, 2015, 2018; Leendertse et al., 2022; Stam & van
de Ven, 2021; Spigel, 2017). A necessary condition for
each assignment was that it coincided with the catego-
ries’ basic rationale for the EE elements (see Appendix
1, Table 4 and Supplementary Material G). For exam-
ple, measures of human capital were grouped into
the talent element based on the argument that skilled
workers are a key part of the talent element of an EE
(Leendertse et al., 2022; Stam, 2015). Classification
of each category was performed by two of the authors
separately. Disagreements were resolved by discus-
sion until a full consensus was reached (Martin et al.,
2013). The reliability of independent variable encoding
was checked by comparing the groupings of the pre-
liminary results with those of the final coding 5 months
later, which resulted in an intertemporal reliability of
82%. We removed variables from the initial dataset due
to limited prevalence or missing variable descriptions.
The increase in content validity evidence brought by
this sequential procedure helped to avoid the construct
identity fallacy described by Steel et al. (2021).

Each extracted EA measure is either a general
or productive EA measure. In the EE literature,
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productive EA refers to entrepreneurship that par-
ticularly contributes to the output of the economy
(Baumol, 1990). It is commonly measured in terms
of knowledge-intensive firms, innovative new firms,
or high-growth firms. Productive EA measures are
associated with increases in regional development
through employment and production growth (Acs,
2011; Fritsch & Schroeter, 2011). Both general and
productive EA measures are used in combination in
the total set, while the measures are used separately
in a subgroup analysis. The productive EA measures
contain variables such as the number of gazelle com-
panies (Zhang & Roelfsema, 2020) or the number of
knowledge-intensive start-ups (Fritsch & Schilder,
2008). The general EA measures include new firm
formation, self-employment rates, and TEA. While
each variable that measured productive EA was a
measure of only productive EA, measures of general
EA could also include aspects of productive EA. The
other study-related characteristics extracted included
publication type, research method, peer-review status,
journal impact factor, time span, responses, imputa-
tion, and whether the study included an ecosystem
variable in its model. A list of the countries covered
by the identified empirical papers is provided in Sup-
plementary Material A. These vast sets of moderators
help explain the heterogeneity across these studies
(Borenstein et al., 2009).

3.3 Analytical approach

The large, heterogeneous body of empirical stud-
ies required the use of random-effects-based meta-
analytical models for data analysis and interpreta-
tion. A random-effects model is preferable because it
accounts for heterogeneity within and between stud-
ies (Borenstein et al., 2009). We tested for heteroge-
neity among studies using Cochran’s Q test for het-
erogeneity, the H test statistic, and P (Cooper et al.,
2019). The weights of the random-effects meta-anal-
ysis were constructed using the common inverse vari-
ance weighting method (Borenstein et al., 2009). To
estimate the summary effect sizes, we relied on the
Fisher z-transformation to accommodate skewed dis-
tributions of the correlation coefficient. To ensure that
our results were relatively conservative, we relied on
the Sidik—Jonkman estimator with a Knapp—Hartung
adjustment. As noted by Jackson et al. (2017), this
method performs well. Moreover, if a meta-analysis
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is complemented by a sensitivity analysis and robust-
ness checks, it leads to conservative results.

We took care in our research strategy to address
threats to inference, such as sample or selection bias,
publication bias, and the method-related biases men-
tioned by Cooper et al. (2019). Selection bias was
addressed through our broad search strategy. We que-
ried disparate search databases and applied a vari-
ety of search strings, exhaustive screening, and for-
ward and backward citation searches to cover a large
research area. We also did not have any inclusion
restrictions regarding publication type. This created a
large sample size that effectively covered the empiri-
cal literature and reduced systemic errors, indicating
the absence of a potential selection bias.

Sample bias and its impact on effect size estima-
tions were a larger source of potential concern. We
accounted for this potential bias through reliability
correction and harmonization of the effect sizes within
the empirical studies. We calculated the mean correla-
tion coefficients of the independent variables belong-
ing to a single framework element (K) per study.
This helped us avoid sampling errors and oversized
study weights. The impact of between-study weights
was addressed through a variety of weighting tech-
niques (fixed effect, mean, median, space—time N, and
reported N). We also identified duplicate correlation
coefficients within the final dataset to avoid oversam-
pling. Finally, we accounted for data source homoge-
neity with meta-analysis regression analysis (MARA).

Potential problems emerging from the meta-
analysis itself were evaluated through model design
changes and MARA. The design changes consisted
of the use of different subsets and aggregation lev-
els (e.g., reported study observation in compari-
son to space—time observations) as well as modified
study weighting schemes (e.g., mean, median, fixed
effects). MARA was used to incorporate sets of mod-
erators and hyperparameters to validate findings from
the general random effects model. MARA is not used
as the main method for analysis due to two main con-
siderations. First, according to Oxman and Guyatt
(1992) and Schmidt (2017), MARA produces unreli-
able results in cases of very large between-study het-
erogeneity, ex post selection of moderators, non-nor-
mal data, and large subgroups. The second argument
relates to the model itself and how it is estimated. To
estimate categorical moderators and to avoid perfect
multicollinearity, MARA has to omit one reference

category from each set of mutually unique and jointly
exhaustive variables (similar to Gechert & Rannen-
berg, 2018). This choice might lead to an arbitrary
selection of reference categories, which could affect
the results and subsequent interpretation.

Our MARA procedure aligned with Borenstein
et al. (2009), Cheung (2019), and Steel et al. (2021),
addressing the unit-of-analysis error and allowing us
to evaluate the behavior of the effect size estimate in
the presence of study-specific characteristics. Because
of the large number of both collected studies and
entries per study, we expanded the regular MARA to
a three-layer MARA. In cases where the individual
effect sizes are assumed not to be independent, as in
our study, a three-layer MARA is recommended by
Cheung (2019). In general, our procedure can be sum-
marized as two stacked random-effects models, where
we assume a normal distribution of estimated effect
sizes. The three-level model for this meta-analysis fol-
lowed three pooling steps. The first pooling of effect
sizes was on the study-aggregate level to account for
the different EA measures in each study and their
interdependence. The second pooling cluster was at
the study level, represented by a unique study identi-
fier, to accommodate primary variable selection and
its dependence on the used EA measure. In the last
layer, we estimated the overall true effect size (similar
to the single random effects model). Following Harrer
et al. (2021), all the estimations and calculations were
performed using the statistical software R.

4 Results
4.1 Meta-analytical results

The results of the meta-analysis of the direct relation-
ships between EE elements and EA are reported in
Table 1, which shows the results for each of the ten
framework elements in the overall sample. Table 2
differentiates the results by the dependent variables.
As the element of leadership was included in fewer
than five studies in the productive EA subset, it is
excluded from this subset.

As can be seen in Tables 1 and 2, the meta-anal-
ysis yielded non-significant results across all subsets
considered for the EE elements networks and physi-
cal infrastructure. The networks element consists
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Table 1 Results for the total sample

Set Independent variable K N 7 Psp  Zscore pvalue 95% CI
Lower limit  Upper limit

Total sample Networks 93 283,318 -0.04 0.10 -041 0.68 -0.24 0.16
Leadership 17 15,321 0.34 0.08 4.49 0.00 0.20 0.47
Finance 85 332,008 0.21 0.06 3.30 0.00 0.09 0.32
Talent 404 1,022,974 0.16 0.03 6.00 0.00 0.11 0.21
Knowledge 184 326,424 0.05 0.04 1.50 0.13 -0.02 0.12
Support services/intermediaries 78 125,835 0.13 0.08 1.68 0.09 —-0.02 0.27
Formal institutions 90 256,984 0.36 0.10 3.96 0.00 0.19 0.51
Culture 168 565,731 0.14 0.05 2.65 0.01 0.04 0.24
Physical infrastructure 101 205,382 0.08 0.07 1.23 0.22 —-0.05 0.22
Demand 384 991,298 0.23 0.03 8.26 0.00 0.17 0.28

7 estimated population effect size, with a random effects model; 7y, is the standard deviation of estimated population effect size; K
number of studies, N total sample size, CI confidence interval

Table 2 Results for productive and general entrepreneurial activity

Set Independent variable k N 7 7sp  Zscore pvalue 95% CI

Lower limit ~ Upper limit

General Networks 75 248,895 —-0.07 0.12 -0.56 0.57 —-0.30 0.17
entrepre- [ eadership 14 12,450  0.32 0.06 5.18 0.00 0.20 0.43
Zzt‘ifl‘l"?y Finance 65 311,762 017 008 215 003 002 032

Talent 302 873,100 0.16 0.03 5.02 0.00 0.10 0.22
Knowledge 120 218,850 -0.01 0.05 -0.17 0.86 -0.11 0.09
Support services/intermediaries 56 99,902 0.02 0.09 0.19 0.85 -0.15 0.18
Formal institutions 78 243,326 0.35 0.10 3.59 0.00 0.17 0.52
Culture 142 518,556 0.11 0.06 1.74 0.08 -0.01 0.22
Physical infrastructure 79 179,867  0.09 0.08 1.02 0.31 —-0.08 0.24
Demand 294 875,871 0.21 0.03 6.26 0.00 0.15 0.27

Productive ~ Networks 18 34423  0.08 0.12  0.65 0.51 -0.16 0.31
entrepre- [ eadership - - - - - - - -
neurial .
activity Finance 20 20,246  0.33 0.07 479 0.00 0.20 0.45

Talent 102 149,874 0.16 0.05 331 0.00 0.07 0.26
Knowledge 64 107,574  0.17 0.03 4.90 0.00 0.10 0.23
Support services/intermediaries 22 25,933 0.39 0.14 2385 0.00 0.13 0.60
Formal institutions 12 13,658  0.42 028 1.62 0.11 -0.09 0.76
Culture 26 47,175 033 0.09 3.76 0.00 0.16 0.48
Physical infrastructure 22 25515  0.08 0.10 0.82 0.41 -0.11 0.27
Demand 90 115,427 0.28 0.04 692 0.00 0.20 0.35

7 estimated population effect size, with a random effects model; 7, is the standard deviation of estimated population effect size; k
subset of all the studies (K); N total sample size; CI confidence interval

of empirical proxy measures such as firm/business measures such as internet penetration rate, a metro-
density and private connectedness, while the physi- politan city dummy, and transportation infrastructure
cal infrastructure element includes empirical proxy (see Supplementary Material F).
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Three EE elements showed statistically signifi-
cant results across all subsets, with consistent posi-
tive effects on EA. For the first element, finance, the
estimated statistically significant effect size slightly
diverges across the subsets. The estimated small effect
size in the general EA subset and moderate effect size
on the productive EA subset combine to an overall
small effect size (due to the share of studies the two
subsets have in the overall sample). Finance consists
of empirical measures such as VC capital within the
region, access to capital, and ease of getting credit
(see Supplementary Material F). The element of fal-
ent, which also shows a persistent small statistically
significant positive effect, relies on empirical meas-
ures such as secondary and tertiary education and
employment indicators (see Supplementary Mate-
rial F). Demand relies on empirical measures such as
population (e.g., total, growth), GDP per capita, and
GDP derivates (see Supplementary Material F).

In addition to these three EE elements of finance, tal-
ent, and demand, the EE element of leadership also has
a consistently significant positive effect in the examined
subsets. However, we were unable to examine this ele-
ment in the context of productive EA, as there was not
sufficient data for a robust estimation. The estimated
statistically significant effect sizes for the leadership
element in the two subsets we could examine exhibit a
medium or moderate-sized relationship as an anteced-
ent of EA. The leadership element includes variables
like innovative project leaders, the share of high-growth
firms, and perceptions of leadership, as well as leader-
ship behavior in the population (see Supplementary
Material F). Finally, the EE element of culture shows
statistically significant positive effects across all sub-
sets, though only marginally significant for the general
EA subset. The effect size of culture is small for total
and general EA, but moderate for productive EA. Cul-
ture relies on empirical measures such as culture prox-
ies (e.g., religion, democracy, social norms), cultural
indices (e.g., uncertainty avoidance), and historic EA
(see Supplementary Material F).

For the remaining EE elements, the meta-analysis
yielded inconsistent evidence. The results for the EE
element knowledge show a small statistically signifi-
cant positive effect size for productive EA only. The
estimates for total EA and the general EA subsets do
not statistically differ from zero. The empirical meas-
urements of patents, R&D spending, and universi-
ties are aggregated to the knowledge element (see

Supplementary Material F). The EE element support
services/intermediaries shows a moderate statisti-
cally significant effect size for productive EA, which
becomes a small statistically significant effect size
for overall EA and is not statistically significant for
general EA. The support services/intermediaries ele-
ment relies on empirical measures such as the ease
of doing business, incubators, and government entre-
preneurship support programs (see Supplementary
Material F). Finally, the estimated effect size for the
formal institutions EE element was moderate for total
and general EA but was statistically insignificant in
the productive EA subset. The formal institutions ele-
ment consists of variables such as government-related
indicators (e.g., government employment, consump-
tion, governance), rule of law, and taxes (see Supple-
mentary Material F).

4.2 Focusing on the systemic dimension of EEs

The meta-analytical synthesis helped to understand the
antecedents of EA through the lens of the EE frame-
work by identifying the significant individual EE ele-
ments. The meta-analytical synthesis, however, cannot
provide conclusive evidence for the systemic nature of
EEs. Nevertheless, the coefficients of determination
reported in the sampled empirical studies (i.e., R?) offer
a proxy for capturing this systemic nature. The reported
coefficient of determination can be seen as a measure
of how well the independent variables (i.e., the EE ele-
ments) explain EA. In this context, an empirical study
with independent variables that cover multiple EE ele-
ments (e.g., Demand, Talent, Knowledge, Formal insti-
tutions) is hypothesized to have a higher coefficient of
determination in contrast to a study that only covers a
single EE element (e.g., Demand only). The studies that
cover more EE elements through their various diverse
set of independent variables are better suited to explain
EA, hence partially accounting for the interdependen-
cies. In this vein, a study that covers more EE elements
would cover a greater share of systemicness of EEs and,
therefore, explain better EA than studies with fewer
elements. Figure 2 plots the R* and the number of ele-
ments covered by each study. The results confirm that
the coefficient of determination increases when more
unique different spatial endowments (demand, finance,
talent, culture, knowledge, support services), i.e.,
EE elements, are present in the empirical study. This
implies that studies which cover multiple EE elements
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Regression line: Coefficient of determination

1.00-
-4 Lo
3 8
1 b3
£ L3
0.75 ;i 8
2 ] 3
: §
§ IS e
s 3 ?
S 050- S §
(=]
S
]
: 8
3 &
3] g )i
0.25- ¢
L4
L 4 o
8
T [
6
& <@
0.00-
0 1 2 3

QOO—0G

0000 $0-0-08— <00 OO0~ OO

Q0001

g

4

O—O-OWPO-0—O000-00

4 8 Lo
4
4 <> <
L4
$
<@
< < ro)
g 4
g 4
3 >
-3
E, 6 7 é 9

Number of elements coverd

Fig. 2 Number of elements covered and R? reported in stud-
ies included in the meta-analysis. Note: The regression line is
obtained through an ordinary least squares regression with-
out an intercept. The intercept is omitted since a study with
no coverage of elements is omitted in this meta-analysis and
hence a study with no variables can have a common explana-

(and potentially their interdependencies) have higher
explanatory power and better explain (foster) EA. This
result remains robust when controlled for study charac-
teristics (e.g., account for number of independent vari-
ables and research designs).

4.3 Robustness checks
4.3.1 Robustness of the methods

We first validated our choice of methods by applying
different aggregation and weighting methods to con-
firm the results of the standard random effects model.
The applied fixed-effects model failed to yield the
same results (see Supplementary Material B), but this
can be explained by differing between-study weights.
Robustness checks indicated that when the number
of studies per framework and subset was small, the
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tory power to explain the variation of EA. To accommodate for
this drawback, we performed robustness regressions for subsets
(e.g., research method, EA type and cluster) and checks with
respect to the number of variables used in these original stud-
ies

results diverged from the random-effects model. The
unweighted measures can be seen as a lower bound
of the effect size estimate. These estimates largely
confirmed our results. The random-effects model,
which uses total observations as between-study
weights, exhibited only minor differences from our
reported results (see Supplementary Material C). The
three-layer MARA, which accounted for dependent
effect size measures, also confirmed these findings
(see Supplementary Material D), indicating that our
results remain consistent across different models and
weighting methods.

4.3.2 Publication bias
A major source of concern in a meta-analysis is poten-

tial publication bias. We followed recommendations
from Steel et al. (2021) and used Egger’s regression,
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the trim-and-fill technique, Riicker’s limit meta-analy-
sis method, and p-curve analysis to detect the potential
presence of publication bias. The results of Egger’s test
show the absence of funnel plot asymmetry for all EE
elements, which accordingly suggests the absence of
publication bias, except for the physical infrastructure
element. However, the trim-and-fill results for physical
infrastructure, as well as Riicker’s limit meta-analysis
results, show the reliability of the estimate for this
element. Given the extreme heterogeneity of the stud-
ies, we adopted a second strategy, following Cooper
et al. (2019), and tested for publication bias with a
three-layer MARA (see Supplementary Material D).
Because of the screening process we employed, a vari-
ety of types of empirical research were included in this
meta-analysis. To control for publication characteris-
tics, we used measures of publication type (e.g., paper,
book, dissertation) and publication quality (e.g., impact
factor, peer-reviewed status, inclusion of EA meas-
ures as the dependent variable) as proxies for publica-
tion bias. For each framework element, a three-layer
MARA was estimated with these publication-related
controls to detect publication bias. Across all settings,
the estimates for the variables of publication type,
impact factor, and peer-reviewed status were not signif-
icant, indicating the absence of publication-related bias
and aligning with our previous findings. Overall, these
additional analyses indicated that the random effects
model results show robust effect size estimates for all
framework elements.

4.3.3 Robustness of variable coding and grouping

We also evaluated the robustness of the coding and
the corresponding constructs using random-effect
models and three-layer MARA. The first check
was based on the empirical variables used in the
previous studies by Stam (2015, 2018), Stam and
van de Ven (2021), and Leendertse et al. (2022)
(see Supplementary Material E). In general, our
results were similar to those previously reported
if the numbers of variables and observations
were sufficiently large. The results regarding the
demand, finance, support services, physical infra-
structure, and talent elements were similar with
respect to effect size, direction, and significance,
but the results for the other elements differ.

The second robustness check focused on the cat-
egories and pooling of effect sizes at the paper level

by framework element. To evaluate how this pooling
influenced the final effect size estimates, a two-stage
random-effects model was calculated. In the first
stage, we estimated a random-effects model per cat-
egory, and in the second stage, we estimated the ele-
ment-wise random-effects model. In the second stage,
the input was the estimated effect size and standard
deviation of the first random-effects model. The
results for the demand, finance, formal institutions,
networks, physical infrastructure, and talent elements
are consistent. For the elements of culture, knowl-
edge, and support services, the new results yielded
higher effect size estimates than those reported in the
previous section.

The next evaluation focused on the grouping
process and how the directions of correlation coef-
ficients impact the effect size estimates. This proce-
dure helped account for the ambiguity of the empiri-
cal operationalized variables used in the studies. We
used a two-stage random-effects model consisting
of absolute correlation coefficients based on the 132
categories developed in our coding procedure. In the
first stage, the effect size and standard deviation of
each category were estimated. In the second stage,
another random-effects model for each of the ten EE
framework elements was used, with the estimated
effect size and standard deviation from the first
stage as inputs. The absolute deviation of the effect
sizes was used to investigate framework element rel-
evance and significance. These results are reported
in Table 3 and show that across all settings, all
framework elements are meaningful antecedents of
EA. These results support the reliability and validity
of our reported results and the relevance of the EE
framework in general.

Our final check focused on the encoding and
assignment of variables to categories and, ultimately,
to the framework elements. A three-layer MARA
was employed with a binary variable to test whether
the variables in a given element have a similar effect
size compared to those studies with an EE measure
(see Supplementary Material D). For the framework
elements of culture and finance, the estimated effect
sizes underestimate the potential true effect size for
the respective elements (i.e., the binary indicator is
statistically significant). For all other elements, there
is no difference between EE measures and the vari-
ables assigned to the framework elements, underlin-
ing the validity of our grouping procedure.
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Table 3 Robustness check for correlation aggregation

Set Independent variable K 7 Fgp Zscore pvalue 95% CI
Lower limit Upper limit
Total sample Networks 93 283,318 0.06 0.05 1.15 0.25 —-0.04 0.17
Leadership 17 15,321 0.34 0.07 4.85 0.00 0.20 0.48
Finance 85 332,008 0.37 0.08 4.51 0.00 0.21 0.52
Talent 404 1,022,974 0.23 0.04 5.04 0.00 0.14 0.31
Knowledge 184 326,424 0.20 0.05 3.62 0.00 0.09 0.30
Support services/interme- 78 125,835  0.16 0.05 3.54 0.00 0.07 0.25
diaries
Formal institutions 90 256,984 0.19 0.05 3.75 0.00 0.09 0.29
Culture 168 565,731 0.24 0.06 3.84 0.00 0.12 0.36
Physical infrastructure 101 205,382 0.21 0.08 245 0.01 0.04 0.37
Demand 384 991,298 0.24 0.04 6.17 0.00 0.16 0.31
General entrepreneurial Networks 75 248,895 0.06 0.05 1.17 0.24 —-0.04 0.17
activity Leadership 14 12,450 029 005 605 000 020 0.39
Finance 65 311,762 0.35 0.09 3.81 0.00 0.17 0.53
Talent 302 873,100 0.23 0.05 5.06 0.00 0.14 0.32
Knowledge 120 218,850 0.28 0.06 4.50 0.00 0.16 0.41
Support services/interme- 56 99,902 0.17 0.02 7.65 0.00 0.13 0.21
diaries
Formal institutions 78 243,326 0.20 0.05 3.81 0.00 0.10 0.30
Culture 142 518,556  0.26 0.07 3.78 0.00 0.12 0.39
Physical infrastructure 79 179,867 0.23 0.08 2.75 0.01 0.07 0.39
Demand 294 875,871 0.24 0.04 5.81 0.00 0.16 0.32
Productive entrepreneurial ~ Networks 18 34,423 0.09 0.05 1.97 0.05 0.00 0.18
activity Leadership - - - - - - - -
Finance 20 20,246 0.21 0.07 2.92 0.00 0.07 0.35
Talent 102 149,874 0.26 0.06 4.26 0.00 0.14 0.38
Knowledge 64 107,574 0.22 0.07 3.02 0.00 0.08 0.36
Support services/interme- 22 25,933 0.19 0.11 1.65 0.09 —-0.04 0.41
diaries
Formal institutions 12 13,658 0.20 0.07 2.83 0.00 0.06 0.34
Culture 26 47,175 0.29 0.09 3.08 0.00 0.11 0.47
Physical infrastructure 22 25,515 0.22 0.06 3.83 0.00 0.11 0.34
Demand 90 115,427 0.24 0.05 4.86 0.00 0.14 0.34

7 estimated population effect size, with a random effects model; 7y, is the standard deviation of estimated population effect size; K

number of studies; N total sample size; CI confidence interval

5 Discussion
5.1 Summary and implications

This meta-analysis was motivated by the goal of pro-
viding a basis for a shift in the EE literature toward a
coherent EE theory. Our comprehensive meta-analyti-
cal synthesis provides a foundation for shifting the EE
literature from an EE concept toward an EE theory and
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reveals the significance of multiple individual EE ele-
ments, not only for our total sample but also for several
subsets, such as the type of EA measured. The results
show significant positive relationships between many
EE elements and EA, which is in line with the broader
body of literature on EE elements but some findings
are contrary in part to the existing EE literature, which
highlights the importance of most or all EE elements,
both from conceptual perspectives (Spigel, 2017; Wurth
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et al., 2021) and in empirical contributions (Stam & van
de Ven, 2021; Leendertse et al., 2022). An overview of
the significant elements is provided in Fig. 3.
Confirming the relevance of the elements with find-
ings from hundreds of studies across different conti-
nents empirically underpins the strength of EEs for
explaining EA. In addition to some variations in the
results, the elements of networks and physical infra-
structure remain non-significant for most subsets
and models. The relevance of networks, while well
researched at the individual level, is not empirically
clear in EE research at the regional level (Stam & van
de Ven, 2021; Leendertse et al., 2022). It is important
to note that some research in the field highlights the
importance of networks for the other EE elements.
Networks are ties (e.g., homophilic ties & heterophilic
ties) of individuals to other individuals or agents that
act as connectors to access or provide beneficial EA-
enabling resources, which is why networks can be seen
as a cohesive or connecting mechanism rather than an

Generic Components of
Entrepreneurial Ecosystems:

Demand
(e.g. prosperity and market sizes)

Talent
(e.g. population and education)

Finance
(e.g. number of VC investments,
ease of access to finance)

individual element (Komldsi et al., 2022; Prokop &
Thompson, 2023). Our findings did not show a signifi-
cant relationship between networks and EA. Delving
deeper into the data shows that neither individual meas-
ures of networks, such as social capital or network ties,
nor firm-level measures, such as business density, show
significant relationships with EA. A potential reason for
these results is that the existing measures used by the
literature for the abstract phenomena networks might
be inadequate measures to capture the complexity of
the EE element networks. The existing measures are
rather artifacts or proxies for related EE elements. For
instance, aggregated social network measures might
better explain the regional cultural element (Fritsch &
Wyrwich, 2023) than the enabling factor of networks
between individuals to have easier access to talent,
finance, knowledge, and support services.

The non-significance of physical infrastructure could
be due to the different timespans and geographies of the
studies included. Future research could deeply analyze

Entrepreneurial Activity
(e.g. new business formation per 1.000
inhabitants, TEA-rate)

Productive

Entrepreneurial Activity
(e.g. KIBS, VC-funded
startups)

Generic Components of Entrepreneurial Ecosystems for Productive Entrepreneurial Activity:

Knowledge (e.g. universities and patents)

Culture (e.qg. prior entrepreneurial activity and perception of risk)

Support Services/Intermediaries (e.g. incubators, business services)

Fig. 3 Generic components of entrepreneurial ecosystems.
Source: own illustration. TEA total early-stage entrepreneurial
activity. KIBS knowledge-intensive business start-ups. VC

venture capital. Components derived from meta-analysis of
257 quantitative studies on the antecedents of regional-level
entrepreneurial activity across the globe
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whether the role of infrastructure has changed over time.
It is possible that physical infrastructure in some coun-
tries plays a different role today compared to 20 or 30
years ago, i.e., after a “critical mass” of infrastructure
was achieved or general infrastructure was sufficiently
developed. Morretta et al. (2020), for instance, point out
that the lack of sufficient infrastructure hampers regional
EA because entrepreneurs cannot fully utilize regional
endowments. Additionally, underdeveloped infrastruc-
ture limits efficient allocations of regional resources and
interferes with or constrains economic activity (Castel-
novo et al., 2020; Morretta, 2021). Building a neces-
sary level of infrastructure is sufficient to promote entre-
preneurship, economic activity, and regional growth
(Castelnovo et al., 2020; Chaurey & Le, 2022; Morretta,
2021; Morretta et al., 2020). However, Crescenzi and
Rodriguez-Pose (2012) conclude that when a minimum
level of infrastructure development has been achieved the
returns on new infrastructure decline. The meta-analysis
results are consistent with this argumentation for tradi-
tional measures of infrastructure (electricity, road, train
network, etc.). They showed no significant effect on EA,
potentially because many of the empirical studies are
from developed countries with a sufficiently developed
level of basic infrastructure. Only the ICT infrastructure
measures show a statistically significant moderate effect
size on EA. Even in developed countries the level of ICT
infrastructure may not have reached a sufficient level of
development yet (ITU, 2023; OECD, 2020), which is
why it may constrain EA and ICT infrastructure develop-
ment still results in additional EA.

Our dataset also reveals some important gaps in
research regarding EE elements. As reported in the
results tables, the element of leadership was covered by
the fewest studies (17) but showed a statistically signifi-
cant moderate effect size. Authors researching particu-
lar EE cases highlight the role of entrepreneurial lead-
ers and role models in EEs (Motoyama & Knowlton,
2017; Spigel, 2017); however, many empirical studies,
even if specifically aimed at analyzing EEs, omit them
(Abootorabi et al., 2021; Audretsch & Belitski, 2021;
Content et al., 2020). Leadership may be strongly related
to other EE elements (e.g., talent and culture), therefore
be an essential element of an EE but because of the lack
of sufficient empirical evidence, this meta-analysis is
not able to draw generalizable (definitive) conclusions.
More research on this element is needed, as role mod-
els are important drivers of EA (Bosma et al., 2012) but
remain under-researched in the EE context.

@ Springer

Our results also differentiate the types of entre-
preneurship that are related to EE elements. Find-
ings differ when comparing the type of entrepre-
neurship measured in the extant papers (i.e., general
EA vs. productive EA). Our results show that both
types of EA have highly significant relationships
with finance, talent, and demand. To a lesser extent,
this also applies to the elements of culture and for-
mal institutions, which are both significant for only
one type of EA but only slightly below or above the
10% significance level for the other type. Physical
infrastructure is non-significant for both types of EA,
analogous to the finding in the total sample. However,
key differences between types of EA exist for some
EE elements. The elements of knowledge and support
services/intermediaries only show a significant rela-
tionship with productive EA. The estimation proce-
dure covered a wide range of knowledge proxies (e.g.,
patents, R&D expenditure, universities; see Supple-
mentary Material F) but remained ambiguous. The
results indicate that knowledge is more relevant for
innovative or productive EA than for other types of
EA. Knowledge-based capital and knowledge-inten-
sive entrepreneurship (e.g., high-tech venture vs new
small retailer), for instance, are key factors for pro-
ductive EA with associated impacts (e.g., economic
growth, employment growth; Amoroso & Link, 2018;
Radosevic & Yoruk, 2013). These general findings
for the knowledge and support services/intermediar-
ies elements open fruitful avenues for further research
on the interactions between both types of EA and
whether some regions establish EEs with strong ele-
ments that support one type before later also support
the other type of EA.

5.2 Shift toward an EE theory

Our findings provide a starting point for formulating
a basic EE. The results of the meta-analysis show that
not all EE elements are significantly related to total
EA. After dividing the total sample set into subsets
focusing on different types of EA and performing sev-
eral robustness checks, we find that the elements that
show significant relationships with EA differ strongly
from each other. As shown in Tables 1 and 2, the ele-
ments of demand, finance, and talent have a persistent
moderate statistically significant effect size. The lead-
ership element is omitted due to the limited number
of empirical studies and hence lack of generalizability.



A meta-analysis of entrepreneurial ecosystem elements and entrepreneurial activity 1835

The remaining elements have varying statistical signif-
icance, suggesting they are not fundamental elements
of any EE. Hence, we posit the following proposition
for a theory on EEs:

Proposition I: To facilitate EA, an EE needs to
have generic components such as demand (market
size, economic growth), finance (availability and
accessibility of venture capital), and talent (growth
of the workforce, education of the population).

Generic components refer to components that
must be present in any type of EE to foster EA.
How these components are formed or designed
is irrelevant to an EE’s effect on EA. For exam-
ple, the presence of demand could be achieved not
only through an existing, developed market but also
through a growing market that offers opportunities
for the individual entrepreneur. This first proposition
asserts that the design of any EE requires generic
“core” components: markets with demand and sup-
ply (demand element), availability of financial or
risk capital for entering markets (finance element),
and human capital (talent element). These generic
components are the basic endowments essential to
foster any form of EA.

In addition to these three identified generic compo-
nents, the elements of culture and formal institutions
have statistically significant effect sizes for the total,
or overall, EA (Table 1) but their significance varies
with regard to the type of EA. The general role of for-
mal institutions with, for instance, property rights and
tax laws is shaping the entire economic activity land-
scape rather than just the individual EA component
of economic activity (Haggard et al., 2008; Ruther-
ford, 2001). The general results (Table 1) confirm the
importance of formal institutions but when zoomed in
to the EA types the general framework of economic
activity becomes less relevant for productive EA.
Although culture and formal institutions are relevant
for EA their specific importance and variation must
be addressed when further developing EE theory. This
differentiation suggests that productive EA is different
in nature from general measures of EA, i.e., it is also
significantly related to knowledge, culture, and sup-
port services/intermediaries. Table 2 shows that these
elements have a statistically significant positive effect
size, indicating their necessity for that specific type of
EA. Hence, we posit the following proposition:

Proposition II: All types of EA are facilitated
by the generic components of EEs. To foster pro-
ductive entrepreneurship activity, the additional
components of knowledge (presence and output of
research facilities), culture (prior rates of EA and
risk perception), and support services (facilities
and organizations enhancing start-up procedures)
need to be present.

Proposition IT implies that an EE with the specific
goal of generating productive or innovative EA requires
the additional components of entrepreneurship culture
(i.e., how a society perceives entrepreneurship and how
persistent it is rooted in the society; culture element)
(Fritsch & Wyrwich, 2019; Fritsch et al., 2019), agents
that help the individual entrepreneur or firm thrive (sup-
port services element), and knowledge capital (technol-
ogy push; knowledge element). These components are
relevant antecedents of productive EA. While the generic
components are required for baseline EA, the specific
elements of knowledge, culture, and support services
increase the likelihood of the emergence of productive or
innovative EA.

From a theoretical perspective, the foundation for
these generic components is analogous to Camagni’s
(2008) theory of territorial capital regarding regional
economic growth. In this theory, tangible and intangi-
ble regional endowments are utilized for production,
obtaining a more efficient allocation of assets to gener-
ate innovation, and building regional comparative advan-
tages (Camagni, 2008; Castelnovo et al., 2020; Mor-
retta et al., 2020). Our findings particularly support the
importance of intangible endowments (such as talent),
i.e., the generic components of EEs. When these endow-
ments are sufficiently available, starting any type of firm
is easier, and more EA occurs (Proposition I). It is impor-
tant to highlight that an EE theory, like territorial capi-
tal (Morretta, 2021), must integrate the endogenous and
exogenous forces that produce EA and account for the
combination of both forces. The introduction of generic
components allows us to model first-level core causal
relationships (in light of Corley & Gioia, 2011) about
the general phenomenon (Proposition I). Proposition II,
in turn, describes how a shift in EA output type (general
to productive) could potentially be achieved when avail-
able resources are accumulated, enhanced, mobilized,
and integrated (similar to territorial capital; see Morretta,
2021). This shift will lead to new innovative firms and
change the composition of EA within the region.
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Combining both propositions (Fig. 3) therefore pro-
vides a foundation for the development of a compre-
hensive EE theory that explains the conditions under
which EA takes place. Conceptual contributions on
EEs suggest that EEs differ and that variations among
EEs can be explained by the EE frameworks’ specifics
and coherence (Brown & Mason, 2017; Roundy et al.,
2017). Accordingly, and in light of Fig. 2, we propose
the following regarding the form and circumstances in
which these components are embedded:

Proposition III: The form of the generic compo-
nents needed in an EE depends on the region in
which the EE is located. The quantity and quality
of elements present influences the primary output
of the EE, which is EA.

5.3 Future research

The meta-analytical findings, their theoretical impli-
cations, and our comprehensive dataset facilitate
important next steps for future research. We call for
the further development of the causal mechanisms of
EEs’ effects on EA, based on our initial propositions.
Research should seek to determine whether the generic
components we have derived are mutually depend-
ent and, if so, how they influence each other. Moreo-
ver, our analysis shows that not all elements of an EE
necessarily significantly relate to EA and this is likely
to hold across all EE frameworks. To take this into
account, as well as potential study-specific or location-
specific peculiarities that might further affect the extent
to which each EE element contributes to EA, future
studies making use of an index reflecting the overall
EE should conduct sensitivity analyses to determine
the extent the results would differ if elements of the
EE framework were abandoned or weighted differently.
A sophisticated sensitivity analysis, such as that done
by Autio et al. (2018), would provide more transpar-
ent and substantive information about the relevance of
each EE element and facilitate judgment of the robust-
ness of the EE scores to researchers’ choices underly-
ing the selection of EE elements and variables, respec-
tively (Autio et al., 2018; Saisana et al., 2005).
Additionally, further research could extract cor-
relations among the independent variables in prior
studies and use structured equation modeling to fur-
ther analyze latent underlying systemic variables. As
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an example, future studies could empirically analyze
the influence of general EA (as a proxy for the culture
in a spatial area) on productive entrepreneurship and
whether its impact is moderated by other EE elements.
As prior entreprencurship rates are known to influ-
ence present EA and are strongly related to entrepre-
neurial attitudes and regional entrepreneurship culture
(Fritsch & Mueller, 2007; Fritsch & Wyrwich, 2019),
further research should test our proposed Proposition
II, questioning whether some EEs have stronger rela-
tionships to certain types of EA and why this may be
the case. It is possible that EEs must complete a devel-
opment phase that fosters one type of EA before pro-
gressing to a phase that fosters the other type.

Future research should also analyze the cross-level
linkages between elements that we found to be rel-
evant at the regional level and the structures that are
relevant at the national level. There are open ques-
tions as to whether different regional EEs combine
to national or supra-national EEs or whether the
institutional context, as a national framework, shapes
specific bridge elements, such as culture, which then
manifest in regionally embedded elements, such as
knowledge. EEs are likely nested in larger macro-
economic structures, such as national innovation sys-
tems (Fagerberg & Srholec, 2008; Lundvall et al.,
2002), that differ across countries and continents. The
national level of entrepreneurial and innovation sys-
tems has been argued to be of high relevance, given
that a large portion of policy and legislation is devel-
oped on this level (Lundvall et al., 2010). While con-
ceptual work on the interplay between different levels
of EEs exists (Fagerberg & Srholec, 2008; Lundvall
et al., 2002), further empirical analysis of this spatial
and contextual embeddedness is needed.

The spatial embeddedness of EEs appears similar
to the innovation system concept of Lundvall (2007).
Innovation and competence building rely on distinct
micro, meso, and macro-level structures with interde-
pendent relationships that can be influenced by poli-
cymakers and managers to endogenously stimulate the
system (Haarhaus et al., 2020; Lehmann & Schen-
kenhofer, 2020; Lundvall, 2007). EE research faces
the same challenge to develop a theoretical model of
this spatial and contextual embeddedness, as well as
identify how other systemic views (business and inno-
vation ecosystems, spatial approaches) form a union,
intersection, complementary difference, or symmetric
difference to each other.
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Furthermore, theory development and empiri-
cal research on the EE concept need to address how
temporally persistent the elements are and how con-
sistently they influence EA over the long run. Some
EE elements such as human capital, regional/national
governance, knowledge capital, entrepreneurship sup-
port, financial capital, and market supply/demand are
bound to the external environment and have the poten-
tial to fluctuate to a greater extent. Other elements
like entrepreneurial culture and physical infrastruc-
ture can be seen as more stable conditions. As shown
by Fritsch et al. (2019) and Fritsch et al. (2022), the
effect of regional culture, for instance, has a strong
continual impact on EA. Historical events—such
as the existence of a technical university 100 years
ago, self-employment rates 100 years ago, or a gold
rush mentality—often still shape the regional/spatial
entrepreneurial culture today (Alegre & Berbegal-
Mirabent, 2015; Fritsch & Wyrwich, 2023; Nasra &
Dacin, 2010). Similarly, the cultural setting of a region
influences the inclination of individuals to potentially
become entrepreneurs (Fritsch et al., 2019; Obschonka
et al., 2015, 2020). These interdependencies must be
addressed in an inclusive EE framework.

In addition to these recommendations, our compre-
hensive literature search and meta-analytical dataset
provide two further insights that future research may
build on. First, among the 4293 independent vari-
ables we identified in the literature, the vast majority
were taken from official national statistics and global
indicators such as the World Bank’s World Develop-
ment Indicators, Doing Business, the World Govern-
ance Indicators, and similar sources. Considering
the growing number of EE studies, we suggest that
further research should analyze single databases and
provide in-depth overviews of the evidence provided
by such data sources to identify stylized facts (Rauch,
2020). Future research would also benefit from incor-
porating new types of data sources, such as big data
or social media data (examples include Bloh et al.,
2020; Johnson et al., 2022), which we rarely found in
the studies we reviewed.

6 Limitations and concluding remarks

Our makes several theoretical and methodological
contributions, as we have discussed. However, a few

potential limitations of the study must be addressed.
The methodology we used to obtain our empirical
results is somewhat novel, especially within the lit-
erature on EEs. Because the purpose of this meta-
analysis was to provide a generalizable empirical
foundation to facilitate the development of an EE
theory, we had to primarily focus on aspects con-
nected to the generalizability of EE elements across
settings and specific regions. In so doing, the meta-
analysis summarizes the unique settings of the stud-
ies into overarching empirical estimates and primar-
ily relies on averages of the focal effects of interest. It
must be noted that such a focus on averages has been
criticized in the entrepreneurship literature, suggest-
ing that it neglects to consider that entrepreneurship
is driven by deviation and differences and it ignores
the value and relevance of uniqueness (Baker & Wel-
ter, 2014, 2021).

The quality of a meta-analysis is limited by its
input. As a limited range of data sources exists in the
studies we found, research on the antecedents of EA
suffers from common source bias, as do any meta-
analyses building on it. Additionally, our findings
are limited by the grouping process we used for the
variables, which revealed some of the shortcomings
of previous research on EEs. If one develops a the-
ory on EEs and then empirically tests its elements, it
becomes difficult to find suitable data for such tests
(Credit et al., 2018). Despite the mentioned limita-
tions, the grouping of variables based on EE elements
is suitable for our research purpose, as it allows for a
comprehensive synthesis of a large number of stud-
ies; however, it also bears risks as there might be
subjectivity and imprecision leading to differences
in coding. By applying intertemporal and intercoder
reliability, we reduced the risk of invalid grouping as
much as possible. Nevertheless, other frameworks or
different approaches to grouping could be adopted in
future research.

Hence, our study should be viewed as the first
step in a journey towards an EE theory that embraces
such divergence and differences, not as the destina-
tion or summary of this journey. Based on the knowl-
edge what can be seen as generalizable, we can now
go on to specify the role and kind of uniqueness that
is adding valuable insights to explain the role of con-
text for EA.
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