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Abstract  Entrepreneurial ecosystems (EEs) are 
regarded as ideal breeding ground for knowledge-
intensive entrepreneurs (KIEs). Yet, as EEs are 
mostly considered isolated from each other and 
their connectedness is neglected, there is a lack of 
research on their capacity to attract KIEs rather than 
to locally nurturing them. Inadequate data has been 
a major obstacle to this line of work as well. Aim-
ing to address this gap, the present study investi-
gates KIEs’ mobility providing empirical evidence 
at support of EEs’ connectedness. The career history 
of 3,897 biotech KIEs across 32 European coun-
tries over a 15-year time was analysed. A stochastic 
actor-oriented model (SAOM) was employed to iden-
tify the key determinants attracting flows of biotech 
KIEs from one EE to another. Crucially, this analy-
sis included both location-specific variables for every 
EE, as well as the dynamics of the inter-EE mobility 
network itself. Though the results are specific to KIEs 

in the biotech sector and more research is necessary 
to further confirm them, they provide evidence that 
KIEs’ mobility emerges from multiscalar phenom-
ena extending beyond ecosystem boundaries. Both 
the academic community and policymakers should 
take such dynamics seriously to understand and shape 
EEs connectedness to the larger world. Moreover, as 
KIEs’ mobility cannot be fully understood without 
accounting for inter-EE connectedness, the multi-
scalar understanding of EEs can significantly benefit 
from the use of KIEs’ mobility data.

Plain English Summary  Entrepreneurial ecosys-
tems (EEs) are regarded as ideal breeding ground for 
knowledge-intensive entrepreneurs (KIEs). The scope 
of this research is to understand the capacity of EEs 
to attract KIEs, investigating KIEs’ mobility and EEs’ 
connectedness. By a stochastic actor-oriented model 
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(SAOM), the professional history of 3,897 biotech 
KIEs across 32 European countries over a 15-year 
time was analysed. KIEs’ mobility across European 
EEs emerges from (1) multiscalar dynamics, (2) 
which goes beyond ecosystem boundaries, (3) KIEs’ 
mobility is closely linked to inter-EE connectedness 
and local EE characteristics and (4) that operate as 
self-reinforcing mechanisms for KIEs’ aggregation.

Keywords  Entrepreneurial ecosystems · 
Knowledge-intensive entrepreneurship · Entrepreneur 
mobility · Network analysis

JEL Classification  M13 · M19

1  Introduction

The concept of entrepreneurial ecosystems (EEs) 
has emerged to describe the economic, social and 
technological interactions sustaining and driving 
entrepreneurial productivity, frequently at the city or 
regional scale. Highlighting the dynamic, cumulative 
and complex features of these interactions, it aims at 
explaining why some territories are better than oth-
ers at attracting and growing businesses, and how 
such interactions evolve over time (Brown & Mason, 
2017; Cantner et  al., 2021; Mack & Mayer, 2016). 
These dynamics concentrate key actors and resources 
in the same geography. There, in the presence of a 
positive entrepreneurial culture and regulatory envi-
ronment, the flow of capital, knowledge and talents is 
highly facilitated, thus favouring the birth and growth 
of enterprises (Acs et al., 2014; Stam & van de Ven, 
2021).

Given the density of resources and connections, 
EEs are ideal environments for knowledge-intensive 
entrepreneurs (KIEs) to emerge and thrive (Bertello 
et al., 2022; Nicotra et al., 2018). This concept identi-
fies the strategic behaviour of entrepreneurs actively 
acquiring resources (most notably knowledge) by 
interacting with other organizations, and recombin-
ing them into original innovations to obtain a com-
petitive advantage in the market (Malerba et  al., 
2015; Moraes et al., 2023). Previous studies have spe-
cifically investigated how ecosystem features impact 
the development of such enterprises (Fischer et  al., 
2022a, b; Siqueira et al., 2023) and hinted at the role 
played by KIEs in dynamizing their local ecosystem 

(Malerba & McKelvey, 2020; Sousa & Silva, 2019) 
but research on the role of KIEs in connecting differ-
ent ecosystems is still in its infancy.

Since KIEs actively search for resources beyond 
ecosystem boundaries, they are generally ready 
to relocate (Bosetti et  al., 2015; Elo & Servais, 
2018).  Interpreted as a maximization choice of indi-
vidual entrepreneurs (Stephens et al., 2019), the sys-
temic consequences deriving from the relocation 
of thousands of  KIEs have been rarely taken into 
account (Schäfer & Henn, 2018), particularly from a 
network perspective (Leal & Harder, 2021). Though 
this used to be a problem also for the investigation 
of innovation ecosystem (Binz & Truffer, 2017), the 
EE literature has been slower to address it, prob-
ably for a lack of adequate data and a tendency to 
focus on spatial dimension at the expenses of more 
relational approaches (Audretsch & Belitski, 2017; 
Ferrary & Granovetter, 2009). Overall, this limited 
consideration for the connectedness of EEs hinders 
the multiscalar usage of the concept (Alvedalen & 
Boschma, 2017; Brown & Mason, 2017; Theodoraki 
& Messeghem, 2017) and, for the specific topic of 
interest in this paper, from a full understanding of the 
factors influencing the mobility of KIEs.

To address this gap, the present study investigates 
KIEs’ mobility providing empirical evidence at sup-
port of EEs’ connectedness (Fischer et  al., 2022a, 
b). The professional history of 3,897 biotech KIEs 
across 32 European countries over a 15-year time 
was analysed. Though EEs are not necessarily the-
matic (Stam & van de Ven, 2021), KIEs’ need for 
specialized knowledge motivates focusing the bio-
technology industry from the perspective of within-
sector concentrations and externalities (Depret & 
Hamdouch, 2010; Marshall, 1890). After an initial 
descriptive assessment, a Stochastic Actor-oriented 
Model (SAOM) was employed to identify the key 
determinants attracting KIEs from one EE to another 
(Leal & Harder, 2021; Ripley et al., 2020). Crucially, 
this analysis included both location-specific variables 
for every EE (Stam & van de Ven, 2021), as well as 
the dynamics of the inter-EE mobility network itself 
(Leal & Harder, 2021). The results confirm that not 
all EEs have equal attractiveness to biotech KIEs and 
that EEs’ hierarchical connectedness is fundamental 
to understand their mobility. Though specific to KIEs 
in the biotech sector and more research is necessary 
to further confirm them, they provide evidence that 
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KIEs mobility emerges from multiscalar phenomena 
extending beyond ecosystem boundaries (Motoyama 
& Knowlton, 2016). Both the academic community 
and policymakers should take such dynamics seri-
ously to understand and shape EEs connectedness to 
the larger world (Ter Wal & Boschma, 2009). Moreo-
ver, as KIEs’ mobility cannot be fully understood 
without accounting for inter-EE connectedness, the 
multiscalar understanding of EEs can significantly 
benefit from the use of KIE mobility data (Gluckler, 
2007; Schäfer, 2021).

2 � Theory

2.1 � Connectedness of entrepreneurial ecosystems

The key elements of EEs were introduced in the Nine-
ties referring to the Silicon Valley (Bahrami & Evans, 
1995) and the entrepreneurial productivity deriv-
ing from the cumulative interactions between actors 
within a same region (Spilling, 1996). Different theo-
ries on the emergence and persistence of EEs (Thomp-
son et  al., 2018) focus on clustering (Delgado et  al., 
2010), government support (Autio & Thomas, 2018), 
bonds among actors and institutions (Mack & Mayer, 
2016; Spigel, 2017) and value co-creation (Adner, 
2017). Nonetheless, they generally agree on recogniz-
ing EEs as an evolutionary and spatially bounded phe-
nomena (Brown & Mason, 2017) undergoing different 
phases in which they rise, grow, decline and regenerate 
(Alvedalen & Boschma, 2017; Cantner et  al., 2021). 
The concept presents major similarities to innovation 
ecosystem, innovation systems and industrial clus-
ters (Alvedalen & Boschma, 2017; Brown & Mason, 
2017). What ultimately distinguishes them is consider-
ing entrepreneurship — rather than innovation or eco-
nomic productivity at large — the engine behind their 
lifecycle, and the birth and growth of new enterprises 
as their primary output (Alvedalen & Boschma, 2017; 
Brown & Mason, 2017).

Multiple voices in academia have been recognizing 
that the concept of EE has often received simplistic 
usage in empirical research. On the one hand, most 
studies have assumed the scale of EEs to be fixed and 
corresponding to administrative boundaries of cit-
ies, regions and less frequently countries (Cao & Shi, 
2021; Fischer et al., 2022a, b), neglecting that differ-
ent economic processes happen at different levels and 

in different places (Bailey, 1983; Carayannis et  al., 
2018). On the other, there has been an excessive focus 
on the composition of EEs and less on their struc-
ture and relations (Brown & Mason, 2017; Carlsson 
& Stankiewicz, 1991; Ferrary & Granovetter, 2009). 
In particular, research has neglected the relationships 
between actors from different locations, furthering 
the analytical understanding of EEs as disconnected 
entities (Fuller-Love & Akiode, 2020). Thus, this per-
spective has often overlooked the actual multiscalar-
ity of many processes in EEs (Carayannis et al., 2018; 
Fischer et al., 2022a, b).

Though some of these issues have been acknowl-
edged also in the literature on innovation systems and 
ecosystems (Binz et al., 2014), in the context of EEs 
they have been particularly difficult to overcome. One 
reason is the lack of adequate data to proxy entrepre-
neurship processes, and particularly of relational, spa-
tial and globally available data, as traditional sources 
such as patents and scientific bibliography are much 
less relevant to the study of EEs than of similar phe-
nomena (Fischer et  al., 2022a, b; Gluckler, 2007; 
Schäfer, 2021). Hence, research on EEs has been 
largely declined into one of two flavours: one, as qual-
itative case studies (Guerrero et al., 2014; Lassalle & 
Johnston, 2018); two, as quantitative studies leverag-
ing traditional data sources to compare hundreds of 
or EEs (generally at the regional level) but assuming 
them to be independent from one another (Audretsch 
& Belitski, 2017; Audretsch et  al., 2021). Accord-
ingly, relational data  —  particularly on social rela-
tions between ecosystem actors — has been used to 
understand and measure processes within individual 
EEs, but hardly between them (Fischer et al., 2022a, 
b; Theodoraki & Catanzaro, 2022), missing on the 
structural nature of EEs connectedness in many areas. 
This lack of understanding extends to the mobility of 
entrepreneurs and KIEs.

2.2 � Mobility of knowledge‑intensive entrepreneurs

The concept of KIE combines elements from 
Schumpeterian entrepreneurship, evolutionary 
economics and innovation systems (Malerba & 
McKelvey, 2020), characterizing them as risk-tak-
ing (Kurz, 2012), knowledge focused (McKelvey 
& Lassen, 2013) and knowledge-access (Shi & 
Weber, 2021), and market disruptive (Witt, 2008) 
actors capable absorbing specialized knowledge 
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and resources from their network and environment 
(Malerba, 2014; Murmann, 2003; Nan, 2023). For 
these features, they appear exceptionally relevant to 
understand the intertwine between innovation and 
entrepreneurship in high tech sectors such as tel-
ecommunications, nanotechnology and biotechnol-
ogy (Krafft et  al., 2014; Sekliuckiene et  al., 2016) 
where the use of open innovation and coopetive 
strategies is  at the highest (Aspelund et  al., 2018; 
Carayannis et al., 2018). For these reasons, EE can 
be highly attractive to KIEs as ideal environments 
in which resource diversity can be found and most 
easily recombined (Bertello et  al., 2022; Grande 
et  al., 2022). As knowledge is increasingly spe-
cialized and dispersed, however, what is available 
in the local EE might not suffice, pushing KIEs to 
seek it in different locations (Mainela et  al., 2014; 
McGaughey et al., 2016).

Lacking a proper literature on KIEs mobility, 
we reviewed relevant literature on transnational 
or migrant entrepreneurship. Studies include the 
identification of local attraction factors such as 
availability of resources, social capital and ameni-
ties (Noonan et  al., 2022; Stephens et  al., 2019), 
and the identification of obstructing factors, par-
ticularly to minorities and women (Aman et  al., 
2024; Duan et  al., 2022). Most importantly, the 
role of diaspora entrepreneurs and returnees as 
catalysers of entrepreneurship and facilitators 
of internationalization of their home territory 
has been investigated (Schmutzler et  al., 2021). 
Focusing on this latter aspect, attention has been 
dedicated to the role of remittances in support-
ing entrepreneurial activities (Cazachevici et  al., 
2020; Vaaler, 2011), and brain drain, brain gain 
and ultimately brain circulation between home and 
receiving locations (Dustmann et  al., 2011; Sax-
enian, 2002). Indeed, relocating and migrant entre-
preneurs have been found to also benefit destina-
tion locations with unique sets of cognitive and 
material resources supporting or even driving the 
emergence of strong EEs (Harima et  al., 2021a; 
Lassalle & Johnston, 2018).

However, only few studies have openly con-
ceptualized the role operated by relocating entre-
preneurs in connecting multiple locations (Duan 
et al., 2022; Fuller-Love & Akiode, 2020). As KIEs 
move between EEs, in each new location they build 
new social relations thus indirectly connecting 

organizations from different EEs (Fuller-Love & 
Akiode, 2020). Moreover, via their embedded-
ness in multiple ecosystems (Duan et  al., 2022), 
they also connect EEs to one another leading to 
the emergence of proper mobility networks which 
favour further relocations and exchanges between 
EEs (Elo & Servais, 2018; Nogle, 1994). This is a 
similar phenomenon to that underlying the emer-
gence of global innovation systems (Binz et  al., 
2014; Binz & Truffer, 2017) and, as it has been 
already suggested (Del Giudice et al., 2017; Knight 
& Liesch, 2016; Mainela et  al., 2014), could be a 
crucial mechanism by which EEs increase their 
connectedness and acquire multiscalar features 
(Alvedalen & Boschma, 2017; Binz & Truffer, 
2012; Coe & Bunnell, 2003).

2.3 � Theoretical framework and hypotheses

The model proposed by Stam and van de Ven (2021) 
to explain the functioning of — implicitly — isolated 
EEs was revised (Fig.  1) to account for the connect-
edness between EEs and explain the mobility of KIEs 
between them (Alvedalen & Boschma, 2017; Binz & 
Truffer, 2017; Carayannis et al., 2018).

The starting EEs’ framework is organized into 
three structurally nested components (van de 
Ven, 1993). Productive entrepreneurship is where 
resources are effectively recombined into new 
enterprises, and can be interpreted as the key out-
put of EEs as well as their engine (Blackburn et al., 
2018). Next, the resource endowments component 
includes the assets available within EEs, and most 
notably a sufficient Demand for a business’ products 
and services (Annoni & Kozovska, 2010), Finance 
to invest into the business development and growth 
(Kerr & Nanda, 2009), Intermediaries provid-
ing business services and lowering costs (Baaken 
& Wölfer, 2012), scientific and technical Knowl-
edge that could nurture innovation (Audretsch & 
Lehmann, 2005), leadership from highly innovative 
actors (Feldman, 2014), talents with relevant skills 
and experience (Acs & Armington, 2004) and physi-
cal infrastructure connecting the local EE with the 
rest of the world (Audretsch et al., 2015). Last, the 
institutional arrangement component constitutes the 
overarching landscape in which EEs emerge and is 
fundamentally determined by a combination of reli-
able and supporting formal institutions (Granovetter, 
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1992), entrepreneurial culture (Fritsch & Wyrwich, 
2014) and a local network of relations embedding 
actors participating in the ecosystem (Neumeyer 
et  al., 2019). Inviting the reader to the original 
paper for a thorough discussion of all elements, 
these factors have been found to play a fundamen-
tal role in the creation of new enterprises within 
existing EEs (Alves et  al., 2019; Stam & van de 
Ven 2021). Accordingly, it would be reasonable to 
assume that these same factors might — to different 
degrees — also influence KIEs mobility:

H1.a EEs’ productive entrepreneurship positively 
affects KIEs’ mobility
H1.b EEs’ availability of resource endowments 
positively affects KIEs’ mobility
H1.c EEs’ favourable institutional arrangements 
positively affects KIEs’ mobility

To account for EEs’ connectedness, the net-
work structure component was added to the origi-
nal model (Stam & van de Ven 2021). Previous 
studies have shown that mobility flows between 
location pairs can be best understood when the 
dynamics between other locations are taken into 

account, thus requiring the adoption of a net-
work perspective (Fawcett, 1989; Nogle, 1994). 
Within the context of this study, it implies that 
the mobility of KIEs is at least partially depend-
ent on the structure of existing relocation flows 
between EEs. Though the topic does not seem to 
have received much attention from the literature 
on EEs yet (Alvedalen & Boschma, 2017; Walsh, 
2019), in country-level studies, it was found that 
migration networks see the emergence of multiple 
and sometimes balancing dynamics resulting from 
their structure. One such example would be the 
tendency for KIEs to follow the footsteps of those 
who relocated before them (path dependency)  in 
order to more easily access resources as well as 
a consequence of cognitive biases (Lassalle & 
Johnston, 2018; Noonan et  al., 2022). Over time, 
this path dependency would result in the crea-
tion of particularly busy mobility routes and the 
consolidation of strong connections between EE 
pairs (Azose & Raftery, 2019). Another example 
would be the emergence of success-breed-success 
dynamics between EEs, as ecosystems receiv-
ing more flows would acquire a better position-
ing in the mobility network and thus become even 

Fig. 1   Theoretical framework. Own work
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more attractive to future generations of KIEs. 
This indegree popularity effect would lead to few 
major hubs in the mobility network where most of 
the KIEs relocate from their ecosystem of origin 
(Snijders et  al., 2010; van de Rijt et  al., 2014). 
Alternatively, KIEs’ mobility might be influenced 
by the mobility of adjacent EEs, particularly in 
transitive terms (Davis, 1970). Hence, triplet tran-
sitivity would lead to the emergence of hierarchi-
cal but more fragmented structures in the inter-
EEs’ network (Davis, 1970; Kitts et  al., 2017). 
Accordingly, three additional hypotheses were 
developed:

H2.a Path dependency positively affects KIEs’ 
mobility
H2.b Indegree popularity positively affects KIEs’ 
mobility
H2.c Triplet transitivity positively affects KIEs’ 
mobility

3 � Materials and methods

Countries in the European Union (including the 
United Kingdom as former member) and in the 
European Free Trade Association have been long 
integrating their economies and are at the fore-
front of innovation and entrepreneurship in the bio-
tech sector (Startup Genome, 2022; Windzio et  al., 
2019), and constituting an ideal ground for this 
research.

Hence, the terms “founder”, “co-founder” and 
“entrepreneur” and their translations in the official 
languages of every country were searched for with 
the help of regex tools in the job titles of a profes-
sional career repository. The focus was on profiles 
within the biotechnology industry, equivalent to 
NACE M72.1.1 (European Commission, 2010). 
Reasons to focus exclusively on biotech KIEs are 
twofold: on the one hand, biotech has received 
major attention over the years, with many studies 
investigating network dynamics from the perspec-
tive of clusters, innovation ecosystems and KIEs; 
thus, more easily justifying the approach was fol-
lowed in this study (Binz et  al., 2014; Depret & 
Hamdouch, 2010; Krafft et  al., 2014); second, 

though EEs are not necessarily thematic, KIEs 
are generally interested in highly specialized and 
front-running knowledge within a specific field, 
thus requiring the use of sector-specific data during 
the analyses (Malerba, 2014; Malerba & McKel-
vey, 2020). Last, data to characterize EEs was col-
lected employing the same approach and sources 
of Stam and van de Ven (2021), aggregating val-
ues at the level of Nuts3 regions (Kilroy & Ganau, 
2020). Since 32 countries fell within the scope of 
this research, some adjustments were necessary to 
guarantee comparability. Detailed information on 
how each element was measured is available in the 
Appendix (Table A1).

From the KIE dataset a two-mode network of 
KIE relocations between EEs (using both KIEs 
and EEs as nodes) was first constructed. This was 
later transformed into a one-mode network of EE 
nodes, in which EEs were connected by the reloca-
tions of KIEs, used as edges (Park et  al., 2015). 
The result was a one-mode directed network of 
EEs’ mobility, weighted by the number of KIEs 
moving between two EEs in every given year. In 
order to meet the requirements of RSiena, how-
ever, this network was further processed dichoto-
mizing its edges at the 90th percentile and discard-
ing EEs with less than 15 KIEs (Leal & Harder, 
2021; Ripley et  al., 2020). RSiena was then 
employed to simulate the network evolution over 
15 years and identify the EE-specific and network 
structure factors which best predicted the creation 
of new connections (mobility flows) between EEs 
(Leal & Harder, 2021).

4 � Results

A total of 3,897 KIEs could be identified and ana-
lysed as they moved across 805 Nuts3 regions in 32 
countries. Figure 2 portraits key indicators to under-
stand the evolution of the mobility network. First and 
foremost, it shows that both the number of nodes and 
the number of ties has undergone a major increase 
in 15 years, the latter displaying an increase not only 
in number but also in average weight. Interestingly, 
while the number of relocations at the international 
and Nuts0-level increased more than the number of 
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relocations at the Nuts2-level, the average weight 
of ties increased more at the Nuts2-level than for 
the Nuts0-level and even more for the international 
level. Moreover, both the number of nodes and the 
average weight of ties peaked before the turning of 
the decade and then decreased again. Nonetheless, as 
a result of these trends, Fig. 3 shows the 133 Nuts3 
regions included in the model, together with the 
number of diverse mobility flows directed towards 
each of them in the 15-year time considered. Con-
trary to previous studies (Leal & Harder, 2021), it 
was decided to present together the results of both 
the pooled model (Table  1) and the one-window 
models (Table  A2) in order to immediately present 
time-heterogeneous results. Time heterogeneities 
are explicitly indicated whenever statistically sig-
nificant. Starting from the local EE elements, posi-
tive and significant effects for the number of new 
enterprises, leaders and talent were found in the 
pooled model, while finance and knowledge only 
displayed a positive effect in 2008–2013 and in 

2011–2016 respectively. On the other hand, nega-
tive effects were registered for demand and lack of 
physical infrastructure in the pooled model, as well 
as for leaders in 2011–2016 and for knowledge in 
2014–2019. In the pooled model, additional positive 
effects for culture and KIEs’ density, and a negative 
one for formal institutions could also be identified. 
In the 2008–2013 period, however, this last variable 
displayed a positive effect. Moving to the network 
effects, positive ones for path dependency, transitive 
triplets and a negative effect of indegree popularity 
were found in the pooled model, with path depend-
ency expressing a negative coefficient in the first 
period (2008–2013). Significant results were found 
also for many control variables. In the pooled model, 
a positive effect was found for indegree activity and 
language, and a negative one for border crossing and 
transitive reciprocated triplets. A positive effect of 
cycle triplets was registered in 2011–2016. Outde-
gree density and reciprocity confirmed the validity of 
the model (Ripley et al., 2020).

Table 1   SAOM results for 
the pooled model

2008–2022

Effect Coeff St error Sig TStat

Productive entrepreneurship new_entCC alter 0.361 0.051 ***  − 0.010
Resource endowments demandCC alter  − 0.073 0.034 *  − 0.030

financeCC alter 0.008 0.009  − 0.013
knowledgeCC alter  − 0.008 0.012  − 0.025
leadersCC alter 0.022 0.010 *  − 0.067
phys_infrCC  − 0.147 0.037 *** 0.050
talentsCC alter 0.099 0.040 *  − 0.040

Institutional arrangements cultureCC alter 0.027 0.006 *** 0.032
ease_busiCC alter  − 0.043 0.011 ***  − 0.011
kies_densityCC alter 0.094 0.033 **  − 0.008

Network structure indegree—popularity  − 0.009 0.004 *  − 0.031
path_depenCC 0.005 0.002 * 0.020
transitive triplets 0.207 0.017 ***  − 0.036

Controls 3-cycles 0.021 0.035  − 0.026
bord_crossCC  − 0.578 0.054 *** 0.041
indegree—activity 0.032 0.017  − 0.026
languageCC 0.283 0.051 ***  − 0.023
outdegree—activity  − 0.005 0.008  − 0.034
outdegree (density)  − 2.572 0.046 ***  − 0.031
populationCC alter  − 0.138 0.147  − 0.033
reciprocity 2.753 0.059 *** 0.006
transitive recipr. triplets  − 0.218 0.018 ***  − 0.028
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5 � Discussion

This represents the first attempt to employ SOAM to 
map the mobility of KIEs. As such, the methodol-
ogy has not been thoroughly tested yet, and multiple 
choices and assumptions have been necessary when 
specifying the model in RSIENA which might have 
influenced the results (Ripley et al., 2020). One such 
example is the dichotomisation of the inter-EE net-
work, which biases the analysis focusing only on the 
largest connections and EEs at the expenses of all 
others (Leal & Harder, 2021). Hence, complemen-
tary approaches such as network-intensity SOAM 
analysis or gravity models would be ideal to com-
plement these results and obtain a more comprehen-
sive picture of KIEs mobility (Broekel et al., 2014; 
Leal & Harder, 2023). As a further issue, official 
mobility data at the provincial (Nuts3) level could 
not be found for the geographical and temporal 
scope of this study (Darvas et  al., 2018). Indeed, 
data with such granularity is rare and constitutes 
one of the strongest points of the article (Gluckler, 

2007; Schäfer, 2021), but inevitably means that no 
control variable for general mobility trends could be 
included in the model. In line with this, though typi-
cal for the study of KIE and multiscalar networks 
(Binz et  al., 2014; Krafft et  al., 2014), biotechnol-
ogy is a highly specialized field and actual dynamics 
may differ in other industries, preventing full gener-
alization (Nicotra et al., 2018). Accordingly, further 
research should certainly extend this methodology 
to KIEs in different sectors to confirm these results. 
Nonetheless, some key findings could be derived 
from this study.

Biotech KIEs’ mobility at the regional, national 
and international level has massively increased 
between 2008 and 2022, though with a slowdown 
since 2020 possibly due to the COVID-19 pan-
demic. As a result, the inter-EE KIEs’ mobility 
network has become larger (with a participation 
of more European regions) but also denser, as 
the ecosystems composing it have become more 
connected (Fig.  2). While this could be partially 
influenced by the presence of a larger number of 

Fig. 2   Key indicators of network evolution. Own work
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biotech KIEs and professionals in Europe (Lin-
coln, 2024; Startup Genome, 2022), it is likely 
also the result of the growing mobility of skilled 

professionals, lowering of transportation costs and 
increased economic integration in the area (Baner-
jee et  al., 2019; Elo & Servais, 2018; Windzio 

Fig. 3   Number of incoming flows by Nuts3 region. Own work
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et  al., 2019). From trends concerning the number 
of inter-EE connections and their strength (Fig. 2), 
distinct dynamics were found to characterize the 
evolution of the mobility network at different spa-
tial levels: a strengthening of existing connection 
at the regional level and the creation of weaker but 
numerous connections at the national and interna-
tional one (Carayannis et al., 2018; Glick Schiller, 
2015; Yamamura, 2023).

Results from the SAOM analysis point in the 
same direction (Table  1). The number of new 
enterprises displayed the highest effect on KIEs 
mobility, thus requiring to accept H1.a EEs’ 
productive entrepreneurship positively affects 
KIEs mobility. This is not surprising, as Produc-
tive Entrepreneurship is the distinctive feature of 
EEs and reasonably also the most fundamental 
aspect considered by KIEs when seeking to relo-
cate (Sousa & Silva, 2019). Conversely, results 
concerning Resource Endowments are mixed. 
Clear evidence of a positive effect was found for 
leaders, physical infrastructure1 and talents, but 
excessive heterogeneity prevented any conclu-
sions on finance and knowledge. Given that KIEs 
are expected to dedicate much of their energy on 
the acquisition of these two resources (Malerba 
& McKelvey, 2020), further research on the mat-
ter is necessary. A negative effect was found also 
for demand: since biotech companies are likely 
to sell their products globally or at least nation-
ally, there is probably only limited need for a 
strong demand at the local level (Stam & van de 
Ven, 2021), hence KIEs may prefer smaller econo-
mies which would offer higher density of biotech-
specific resources and actors (van de Ven, 1993). 
Accordingly, H1.b EEs’ availability of resource 
endowments positively affects KIEs’ mobility was 
partially accepted. Moving to the Institutional 
Arrangements component, results support that cul-
ture plays a role in attracting KIEs, while higher 
levels of formal institutions might deter it. This 
is surprising, as rule of law, low taxes and easy 
bureaucracy (World Bank n.d.) would be expected 

to attract KIEs. A potential explanation lies in the 
use of indicators at the national level as a large 
part of modelled mobility is intranational (Leal 
& Harder, 2021; Liñán et  al., 2013). Last, local 
network also displayed a positive effect confirm-
ing the importance of actors’ density (Meagher 
& Rogers, 2004; Ter Wal & Boschma, 2009). 
Accordingly, H1.c EE’s institutional arrangements 
positively affects KIEs’ mobility was partially sup-
ported. Overall, the factors driving entrepreneur-
ship at the local level (Brown & Mason, 2014; 
Stam & van de Ven, 2021) were confirmed having 
differentiated effects on KIEs mobility.

Moving to the network structure component, 
an interesting picture emerges. On the one hand, 
path dependency explained only a small part of the 
creation of inter-EE ties. This is unexpected, as it 
suggests that KIEs dedicate limited attention to 
following the path of who preceded them and that 
particularly busy mobility routes and strong con-
nections between EE pairs are unlikely (Azose & 
Raftery, 2019). Nonetheless, given the presence of 
at least some effect, H2.a path dependency posi-
tively affects KIEs’ mobility was accepted. Second, 
even more surprisingly, indegree popularity was 
found having a negative effect on the creation of 
connections between EEs. The most likely expla-
nation is in the existence of a crowding-out mecha-
nism: though diversity of resources and connections 
are generally desirable for KIEs (Malerba,  2014), 
EEs receiving too many incoming flows from other 
EEs might result  less absorbative and too competi-
tive to newly incoming KIEs (Hao & Feng, 2016; 
Marques, 2008; Niosi & Bas, 2001). Accordingly, 
H2.b Indegree popularity positively affects the 
KIEs’ mobility was rejected. Last, triplets transitiv-
ity displayed the most consistent and sizable effect 
right next to new enterprises. Combined with nega-
tive values for transitive reciprocated triplets and 
cycle triplets (Leal & Harder, 2021), it confirms 
that the formation of inter-EE connections is pri-
marily driven by locally hierarchical mechanisms 
(Davis, 1970). Hence, H2.c Triplet transitivity posi-
tively affects the KIEs’ mobility was accepted.

These factors explain the emergence of distinct 
dynamics in the mobility network. Given the costs 
still associated with relocating to physically or 
institutionally more distant EEs and of crowding-
out mechanisms (Depret & Hamdouch, 2010), the 

1  A negative coefficient implies that KIEs’ mobility is nega-
tively correlated to the increasing road time between EEs 
(Table A2) a symptom of poor Physical Infrastructure.
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majority KIEs’ mobility happens at the local level 
under a hierarchical logic (Davis, 1970) though 
with many weaker long-distance connections at the 
national and international one. The result is a mul-
tiscalar structure in which denser regional inter-EE 
networks are connected to one another by national/
international connections (Amin & Cohendet, 2005; 
Hamdouch, 2008; Motoyama & Knowlton, 2016; 
Oinas, 2002). The combination of these local EE 
elements (Stam and van de Ven 2021) and inter-
EE structures (Ripley et  al., 2017) determines the 
mobility of KIEs.

6 � Conclusion

6.1 � Theoretical implications

Leveraging career data and SAOM, this paper found 
that biotech KIEs’ mobility across European EEs is 
a growing phenomenon characterized by multiscalar 
dynamics (Depret & Hamdouch, 2010; Motoyama & 
Knowlton, 2016). Hence, its methodological novelty 
has been fundamental to investigate KIEs network 
mobility and — at large — EE’s connectedness and 
real-life spatial features (Fischer et  al., 2022a, b; 
Gluckler, 2007; Schäfer, 2021). While these results 
suggest that KIEs’ mobility is primarily a regional 
phenomenon, however, the “strength of weak ties” 
should not be overlooked (Granovetter, 1973). Fur-
ther research should investigate the evolution of this 
“network of ecosystems” in different sectors (Ham-
douch, 2008; Nicotra et  al., 2018) and countries 
(Binz & Truffer, 2017), as well its implications for 
individual EEs. On the one hand, network position-
ing may influence resource recombination and pro-
ductive entrepreneurship (Cooke, 2005; Depret & 
Hamdouch, 2010), as some EEs could be character-
ized by more endogenous entrepreneurial processes 
while others might be more dependent on exogenous 
ones (Binz & Truffer, 2017; Stephens et al., 2019). 
On the other, complementarity between closely con-
nected EEs might emerge (Balland & Boschma, 
2021; Rikap, 2019), and the role of EE super-con-
nectors between regional networks would certainly 
require investigation (Saxenian, 1996; Waxell & 
Malmberg, 2007).

6.2 � Managerial implications

This paper demonstrated that both local EE char-
acteristics and inter-EE network features influence 
KIEs’ mobility, and that  —  at least at the regional 
level  —  they operate as self-reinforcing mecha-
nisms for KIEs aggregation (Depret & Hamdouch, 
2010; Malerba,  2014). While policymakers can 
invest in creating ideal local conditions for the emer-
gence of EEs, previous studies on the biotech sec-
tor have shown that network dynamics are harder 
to instantiate ex-novo (Orsenigo, 2001). Accord-
ingly, while providing the necessary EE conditions, 
policy makers should also invest in attracting KIEs 
which  —  thanks to their multiple embeddedness 
(Duan et  al., 2022)  —  could be major catalysers 
of innovation and entrepreneurship (Harima et  al., 
2021b; Lerner, 2010). This could be particularly 
relevant for Europe and the European Union, where 
policies directed at KIEs’ mobility would be funda-
mental to increase innovation and productivity in a 
non-zero-sum logic (Ejermo et al., 2006; Liagouras, 
2010; Lopes et  al., 2021). Thought not focused on 
KIEs, the concept of inter-regional Smart Specializa-
tion could be the ideal policy ground to experiment 
in this direction (Balland & Boschma, 2021; Kruse 
& Wedemeier, 2022).

Answering to recent calls (Fischer et  al., 2022a, 
b; Theodoraki & Messeghem, 2017), this study sup-
ports a more relational understanding of EEs and 
their processes at large (Brown & Mason, 2017). 
Thus, it provides an example of how mobility data 
might sustain this empirical and policy endeav-
our (Gluckler, 2007; Spinazzola et  al., 2023), also 
favouring a convergence with existing literature on 
innovation ecosystems and global innovation net-
works (Alvedalen & Boschma, 2017; Binz et  al., 
2014; Carayannis et al., 2018).

Funding  Open access funding provided by Università degli 
Studi di Torino within the CRUI-CARE Agreement. The arti-
cle is based on the study funded by the Basic Research Pro-
gram of the National Research University Higher School of 
Economics (HSE) and by the Russian Academic Excellence 
Project “5–100”.

Declarations 



	 M. Spinazzola et al.

Vol:. (1234567890)

Table A1   Elements for the SOAM analysis

Element Measurement Source

New Enterprises Number of new biotech enterprises KIEs dataset
Demand Gross Domestic Product Eurostat, UKONS
Finance Investments in biotech startups Crunchbase
Intermediaries NA NA
Knowledge Investments in Research and Development Eurostat
Leaders Number of organizations in European innovation projects Cordis
Physical Infrastructure Road time between EE pair European Commission
Talents Number of STEM workers Eurostat
Culture Belief in entrepreneurial opportunities Global Entrepreneurship Monitor
Formal Institutions Ease of Doing Business Index World Bank
Local Network Prevalence of KIEs over total population KIEs network dataset
Indegree Popularity Effect of incoming flows on additional incoming flows KIEs network dataset
Path Dependency Relocating KIEs between EE pair KIEs network dataset
Transitive Triads Effect of transitive triplets between EE pair KIEs network dataset
Cyclic Triads Effect of cyclical triplets between EE pair KIEs network dataset
Border Crossing Presence of a national border between EE pair European Commission
Indegree Activity Effect of incoming flows on additional outgoing flows KIEs network dataset
Language Shared official language between EE pair European Commission
Outdegree Activity Effect of outgoing flows on additional outgoing flows KIEs network dataset
Outdegree Density Probability of outgoing flows KIEs network dataset
Population Population Eurostat
Reciprocity Probability of reciprocity between EE pair KIEs network dataset
Transitive Reciprocated Triads Effect of transitive reciprocated triplets between EE pair KIEs network dataset
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Table A2   SAOM results for individual windows

2008–2013 2011–2016
Effect Coeff St Error Sig T Stat Effect Coeff St Error Sig T Stat
new_entCC alter 0.373 0.154 * –0.022 new_entCC alter 0.505 0.148 *** 0.023
demandCC alter 0.190 0.118 –0.004 demandCC alter –0.150 0.073 * 0.057
financeCC alter 0.075 0.043 . 0.025 financeCC alter 0.007 0.031 0.017
knowledgeCC alter –0.029 0.046 0.013 knowledgeCC alter 0.048 0.025 . 0.057
leadersCC alter –0.036 0.037 0.001 leadersCC alter –0.036 0.022 . 0.065
phys_infrCC –0.195 0.141 –0.021 phys_infrCC –0.227 0.088 ** 0.043
talentsCC alter 0.001 0.179 –0.007 talentsCC alter 0.108 0.087 0.055
cultureCC alter –0.021 0.024 0.063 cultureCC alter 0.028 0.023 0.006
ease_busiCC alter 0.328 0.148 * –0.001 ease_busiCC alter 0.046 0.031 –0.034
kies_densityCC alter 0.071 0.191 0.004 kies_densityCC alter 0.361 0.077 *** –0.039
indegree - popularity 0.008 0.018 –0.020 indegree - popularity –0.020 0.011 . –0.010
path_depenCC –0.024 0.010 * 0.008 path_depenCC 0.007 0.007 0.004
transitive triplets 0.399 0.068 *** 0.032 transitive triplets 0.288 0.038 *** –0.010
3-cycles 0.152 0.141 0.020 3-cycles 0.157 0.073 * –0.003
bord_crossCC –1.034 0.174 *** –0.010 bord_crossCC –0.643 0.115 *** –0.019
indegree - activity 0.205 0.225 –0.006 indegree - activity 0.082 0.037 * –0.008
languageCC 0.363 0.164 * 0.063 languageCC 0.127 0.108 0.016
outdegree - activity –0.007 0.083 0.007 outdegree - activity –0.025 0.018 –0.016
outdegree (density) –3.475 0.276 *** –0.028 outdegree (density) –2.695 0.121 *** –0.012
populationCC alter –0.198 0.508 –0.003 populationCC alter 0.405 0.334 0.055
reciprocity 2.998 0.192 *** 0.012 reciprocity 2.814 0.126 *** –0.003
transitive recipr. triplets –0.506 0.126 *** 0.045 transitive recipr. triplets –0.385 0.051 *** –0.011
2014–2019 2017–2022
Effect Coeff St Error Sig T Stat Effect Coeff St Error Sig T Stat
new_entCC alter 0.392 0.104 *** 0.034 new_entCC alter 0.133 0.089 –0.022
demandCC alter –0.030 0.061 0.020 demandCC alter –0.104 0.064 0.026
financeCC alter 0.027 0.028 0.002 financeCC alter –0.008 0.012 –0.024
knowledgeCC alter –0.042 0.023 . –0.014 knowledgeCC alter –0.018 0.021 0.036
leadersCC alter 0.021 0.019 0.017 leadersCC alter 0.025 0.021 –0.026
phys_infrCC –0.039 0.071 –0.052 phys_infrCC –0.090 0.064 –0.035
talentsCC alter 0.115 0.076 0.000 talentsCC alter 0.127 0.071 . 0.020
cultureCC alter 0.034 0.012 ** 0.013 cultureCC alter 0.019 0.011 . –0.024
ease_busiCC alter –0.002 0.029 –0.007 ease_busiCC alter –0.029 0.017 . –0.007
kies_densityCC alter 0.080 0.055 0.034 kies_densityCC alter 0.043 0.049 –0.038
indegree - popularity –0.011 0.008 0.105 indegree - popularity 0.003 0.007 –0.060
path_depenCC 0.003 0.004 0.043 path_depenCC 0.017 0.005 ** –0.055
transitive triplets 0.204 0.031 *** 0.110 transitive triplets 0.202 0.025 *** –0.063
3-cycles 0.057 0.054 0.104 3-cycles –0.032 0.053 –0.054
bord_crossCC –0.546 0.107 *** –0.053 bord_crossCC –0.597 0.098 *** –0.022
indegree - activity 0.121 0.062 * 0.107 indegree - activity –0.016 0.021 –0.062
languageCC 0.234 0.096 * 0.073 languageCC 0.229 0.091 * 0.018
outdegree - activity –0.046 0.029 0.109 outdegree - activity 0.012 0.011 –0.067
outdegree (density) –2.639 0.100 *** 0.113 outdegree (density) –2.658 0.100 *** –0.044
populationCC alter –0.331 0.295 0.035 populationCC alter –0.163 0.287 0.008
reciprocity 2.685 0.121 *** 0.078 reciprocity 2.755 0.117 *** –0.019
transitive recipr. triplets –0.225 0.034 *** 0.102 transitive recipr. triplets –0.171 0.030 *** –0.041



	 M. Spinazzola et al.

Vol:. (1234567890)

Competing interests  Authors have no competing interest to 
declare.

Open Access  This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Crea-
tive Commons licence, and indicate if changes were made. The 
images or other third party material in this article are included 
in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your 
intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/.

References

Acs, Z., Autio, E., & Szerb, L. (2014). National systems of 
entrepreneurship: Measurement issues and policy impli-
cations. Research policy, 43(3), 476–494. https://​EconP​
apers.​repec.​org/​RePEc:​eee:​respol:​v:​43:y:​2014:i:​3:p:​476-​
494. Accessed 28 April 2023

Acs, Z. J., & Armington, C. (2004). The impact of geographic 
differences in human capital on service firm formation 
rates. Journal of Urban Economics, 56(2), 244–278. 
https://​doi.​org/​10.​1016/j.​jue.​2004.​03.​008

Adner, R. (2017). Ecosystem as Structure. Journal of Management, 
43(1), 39–58. https://​doi.​org/​10.​1177/​01492​06316​678451

Alvedalen, J., & Boschma, R. (2017). A critical review of 
entrepreneurial ecosystems research: Towards a future 
research agenda. European Planning Studies, 25(6), 
887–903. https://​doi.​org/​10.​1080/​09654​313.​2017.​12996​
94

Alves, A. C., Fischer, B., Vonortas, N. S., & Queiroz, S. R. 
R. D. E. (2019). Configurations of Knowledge-Intensive 
Entrepreneurial Ecosystems. RAE, 59(4), 242–257. 
https://​doi.​org/​10.​1590/​s0034-​75902​01904​03

Aman, R., Elo, M., Ahokangas, P., & Zhang, X. (2024). 
Empowering migrant women’s entrepreneurship: Stake-
holder perspectives from the entrepreneurial ecosystem. 
International Journal of Entrepreneurial Behaviour & 
Research. https://​doi.​org/​10.​1108/​ijebr-​04-​2023-​0425

Amin, A., & Cohendet, P. (2005). Geographies of knowledge 
formation in firms. Industry and Innovation, 12(4), 465–
486. https://​doi.​org/​10.​1080/​13662​71050​03816​58

Annoni, P., & Kozovska, K. (2010). EU regional competitive-
ness index 2010. Brussels; Joint Research Centre: Euro-
pean Commission.

Aspelund, A., Azari, M. J., Aglen, A. F., & Graff, S. G. (2018). 
The birth and development of a born global industry: The 
case of microelectronics in Norway”. Journal of Interna-
tional Entrepreneurship, 16(1), 82–108.

Audretsch, D. B., & Belitski, M. (2017). Entrepreneurial eco-
systems in cities: Establishing the framework conditions. 

The Journal of Technology Transfer, 42(5), 1030–1051. 
https://​doi.​org/​10.​1007/​s10961-​016-​9473-8

Audretsch, D. B., Belitski, M., & Cherkas, N. (2021). Entre-
preneurial ecosystems in cities: The role of institutions. 
PLoS ONE, 16(3), e0247609. https://​doi.​org/​10.​1371/​
journ​al.​pone.​02476​09

Audretsch, D. B., Heger, D., & Veith, T. (2015). Infrastructure 
and entrepreneurship. Small Business Economics, 44(2), 
219–230. https://​doi.​org/​10.​1007/​s11187-​014-​9600-6

Audretsch, D. B., & Lehmann, E. E. (2005). Does the knowl-
edge spillover theory of entrepreneurship hold for 
regions? Research Policy, 34(8), 1191–1202. https://​doi.​
org/​10.​1016/j.​respol.​2005.​03.​012

Autio, E., & Thomas, L. D. W. (2018). Tilting the playing field: 
Towards an endogenous strategic action theory of eco-
system creation. In World Scientific Reference on Inno-
vation (pp. 111–140). WORLD SCIENTIFIC. https://​doi.​
org/​10.​1142/​97898​13149​083_​0005

Azose, J. J., & Raftery, A. E. (2019). Estimation of emigration, 
return migration, and transit migration between all pairs 
of countries. Proceedings of the National Academy of 
Sciences of the United States of America, 116(1), 116–
122. https://​doi.​org/​10.​1073/​pnas.​17223​34116

Baaken, T., & Wölfer, R. (2012). Matchmaking in innova-
tion networks: The role of professional intermediaries. 
Research Policy, 7, 1170–1180.

Bahrami, H., & Evans, S. (1995). Flexible re-cycling and high-
technology entrepreneurship. California Management 
Review, 37(3), 62–89. https://​doi.​org/​10.​2307/​41165​799

Bailey, R. G. (1983). Delineation of ecosystem regions. Envi-
ronmental Management, 7(4), 365–373. https://​doi.​org/​
10.​1007/​bf018​66919

Balland, P.-A., & Boschma, R. (2021). Complementary inter-
regional linkages and Smart Specialisation: An empiri-
cal study on European regions. Regional Studies, 55(6), 
1059–1070. https://​doi.​org/​10.​1080/​00343​404.​2020.​
18612​40

Banerjee, R., Verma, A., & Zhang, T. (2019). Brain gain or 
brain waste? Horizontal, vertical, and full job-education 
mismatch and wage progression among skilled immi-
grant men in Canada. The International Migration 
Review, 53(3), 646–670. https://​doi.​org/​10.​1177/​01979​
18318​774501

Bertello, A., Battisti, E., De Bernardi, P., & Bresciani, S. 
(2022). An integrative framework of knowledge-inten-
sive and sustainable entrepreneurship in entrepreneurial 
ecosystems. Journal of Business Research, 142, 683–
693. https://​doi.​org/​10.​1016/j.​jbusr​es.​2021.​12.​054

Binz, C., & Truffer, B. (2012). Technological innovation sys-
tems in multi-scalar space. Geographica Helvetica, 
66(4), 254–260. https://​doi.​org/​10.​5194/​gh-​66-​254-​2011

Binz, C., & Truffer, B. (2017). Global innovation systems—A 
conceptual framework for innovation dynamics in trans-
national contexts. Research Policy, 46(7), 1284–1298. 
https://​doi.​org/​10.​1016/j.​respol.​2017.​05.​012

Binz, C., Truffer, B., & Coenen, L. (2014). Why space matters 
in technological innovation systems—Mapping global 
knowledge dynamics of membrane bioreactor technol-
ogy. Research Policy, 43(1), 138–155.

http://creativecommons.org/licenses/by/4.0/
https://EconPapers.repec.org/RePEc:eee:respol:v:43:y:2014:i:3:p:476-494
https://EconPapers.repec.org/RePEc:eee:respol:v:43:y:2014:i:3:p:476-494
https://EconPapers.repec.org/RePEc:eee:respol:v:43:y:2014:i:3:p:476-494
https://doi.org/10.1016/j.jue.2004.03.008
https://doi.org/10.1177/0149206316678451
https://doi.org/10.1080/09654313.2017.1299694
https://doi.org/10.1080/09654313.2017.1299694
https://doi.org/10.1590/s0034-759020190403
https://doi.org/10.1108/ijebr-04-2023-0425
https://doi.org/10.1080/13662710500381658
https://doi.org/10.1007/s10961-016-9473-8
https://doi.org/10.1371/journal.pone.0247609
https://doi.org/10.1371/journal.pone.0247609
https://doi.org/10.1007/s11187-014-9600-6
https://doi.org/10.1016/j.respol.2005.03.012
https://doi.org/10.1016/j.respol.2005.03.012
https://doi.org/10.1142/9789813149083_0005
https://doi.org/10.1142/9789813149083_0005
https://doi.org/10.1073/pnas.1722334116
https://doi.org/10.2307/41165799
https://doi.org/10.1007/bf01866919
https://doi.org/10.1007/bf01866919
https://doi.org/10.1080/00343404.2020.1861240
https://doi.org/10.1080/00343404.2020.1861240
https://doi.org/10.1177/0197918318774501
https://doi.org/10.1177/0197918318774501
https://doi.org/10.1016/j.jbusres.2021.12.054
https://doi.org/10.5194/gh-66-254-2011
https://doi.org/10.1016/j.respol.2017.05.012


Connectedness of entrepreneurial ecosystems: evidence from the mobility of…

Vol.: (0123456789)

Blackburn, R., De Clercq, D., & Heinonen, J. (Eds.). (2018). 
The SAGE handbook of small business and entrepreneur-
ship. SAGE Publications.

Bosetti, V., Cattaneo, C., & Verdolini, E. (2015). Migration of 
skilled workers and innovation: A European Perspective. 
Journal of International Economics, 96(2), 311–322. 
https://​doi.​org/​10.​1016/j.​jinte​co.​2015.​04.​002

Broekel, T., Balland, P.-A., Burger, M., & van Oort, F. (2014). 
Modeling knowledge networks in economic geography: 
A discussion of four methods. The Annals of Regional 
Science, 53(2), 423–452. https://​doi.​org/​10.​1007/​
s00168-​014-​0616-2

Brown, R., & Mason, C. (2014). Inside the high-tech black 
box: A critique of technology entrepreneurship policy. 
Technovation, 34(12), 773–784. https://​doi.​org/​10.​1016/j.​
techn​ovati​on.​2014.​07.​013

Brown, R., & Mason, C. (2017). Looking inside the spiky bits: 
A critical review and conceptualisation of entrepreneur-
ial ecosystems. Small Business Economics, 49(1), 11–30. 
https://​doi.​org/​10.​1007/​s11187-​017-​9865-7

Cantner, U., Cunningham, J. A., Lehmann, E. E., & Menter, M. 
(2021). Entrepreneurial ecosystems: A dynamic lifecy-
cle model. Small Business Economics, 57(1), 407–423. 
https://​doi.​org/​10.​1007/​s11187-​020-​00316-0

Cao, Z., & Shi, X. (2021). A systematic literature review of 
entrepreneurial ecosystems in advanced and emerging 
economies. Small Business Economics, 57(1), 75–110. 
https://​doi.​org/​10.​1007/​s11187-​020-​00326-y

Carayannis, E. G., Grigoroudis, E., Campbell, D. F. J., Meiss-
ner, D., & Stamati, D. (2018). The ecosystem as helix: 
An exploratory theory-building study of regional co-
opetitive entrepreneurial ecosystems as Quadruple/Quin-
tuple Helix Innovation Models. R and D Management, 
48(1), 148–162. https://​doi.​org/​10.​1111/​radm.​12300

Carlsson, B., & Stankiewicz, R. (1991). On the nature, func-
tion and composition of technological systems. Journal 
of Evolutionary Economics, 1(2), 93–118. https://​doi.​org/​
10.​1007/​bf012​24915

Cazachevici, A., Havranek, T., & Horvath, R. (2020). Remit-
tances and economic growth: A meta-analysis. World 
Development, 134, 105021. https://​doi.​org/​10.​1016/j.​
world​dev.​2020.​105021

Coe, N. M., & Bunnell, T. G. (2003). ‘Spatializing’ knowl-
edge communities: Towards a conceptualization of 
transnational innovation networks. Global Networks-
A Journal of Transnational Affairs, 3(4), 437–456. 
https://​doi.​org/​10.​1111/​1471-​0374.​00071

Cooke, P. (2005). Regionally asymmetric knowledge capa-
bilities and open innovation: Exploring ‘Globalisation 
2’—A new model of industry organisation. Research 
Policy, 34(8), 1128–1149. https://​doi.​org/​10.​1016/j.​
respol.​2004.​12.​005

Darvas, Z., Batsaikhan, U., & Goncalves Raposo, I. (2018). 
People on the move. Bruegel.

Davis, J. A. (1970). Clustering and hierarchy in interpersonal 
relations: Testing two graph theoretical models on 742 
sociomatrices. American Sociological Review, 35(5), 
843. https://​doi.​org/​10.​2307/​20932​95

de Moraes, G. H. S. M., Fischer, B., Salles-Filho, S., Meiss-
ner, D., & Dabic, M. (2023). More than one way to get 
there: A configurational view on performance drivers 

in knowledge-intensive entrepreneurship. Journal of 
Knowledge Management, 27(11), 205–230. https://​doi.​
org/​10.​1108/​jkm-​03-​2023-​0267

Del Giudice, M., Carayannis, E. G., & Maggioni, V. (2017). 
Global knowledge intensive enterprises and interna-
tional technology transfer: Emerging perspectives from 
a quadruple helix environment. The Journal of Tech-
nology Transfer, 42(2), 229–235. https://​doi.​org/​10.​
1007/​s10961-​016-​9496-1

Delgado, M., Porter, M. E., & Stern, S. (2010). Clusters and 
entrepreneurship. Journal of Economic Geography, 
10(4), 495–518. https://​doi.​org/​10.​1093/​jeg/​lbq010

Depret, M.-H., & Hamdouch, A. (2010). Multiscalar clusters 
and networks as the foundations of innovation dynam-
ics in the biopharmaceutical industry. SSRN Electronic 
Journal. https://​doi.​org/​10.​2139/​ssrn.​14706​63

Duan, C., Kotey, B., & Sandhu, K. (2022). Towards an ana-
lytical framework of dual entrepreneurial ecosystems 
and research agenda for transnational immigrant entre-
preneurship. Journal of International Migration and 
Integration, 23(2), 473–497. https://​doi.​org/​10.​1007/​
s12134-​021-​00847-9

Dustmann, C., Fadlon, I., & Weiss, Y. (2011). Return migra-
tion, human capital accumulation and the brain drain. 
Journal of Development Economics, 95(1), 58–67. 
https://​doi.​org/​10.​1016/j.​jdeve​co.​2010.​04.​006

Ejermo, O., Kander, A., & Others. (2006). The Swedish Par-
adox. Centre for Innovation, Research and Competence 
in the Learning Economy, Lund University, Paper, 
(2006/01). https://​www.​acade​mia.​edu/​downl​oad/​30707​
167/​200601_​Ejermo_​Kander.​pdf

Elo, M., & Servais, P. (2018). Migration perspective on 
entrepreneurship. In The Palgrave Handbook of 
Multidisciplinary Perspectives on Entrepreneurship 
(pp. 355–386). Cham: Springer International Pub-
lishing. https://​doi.​org/​10.​1007/​978-3-​319-​91611-
8_​17

European Commission. (2010, March 25). List of NACE 
codes. https://​ec.​europa.​eu/​compe​tition/​merge​rs/​cases/​
index/​nace_​all.​html. Accessed 10 October 2023

Fawcett, J. T. (1989). Networks, linkages, and migration sys-
tems. The International Migration Review, 23(3), 671–
680. https://​doi.​org/​10.​1177/​01979​18389​02300​314

Feldman, M. P. (2014). The character of innovative places: 
Entrepreneurial strategy, economic development, and 
prosperity. Small Business Economics, 43(1), 9–20. 
https://​doi.​org/​10.​1007/​s11187-​014-​9574-4

Ferrary, M., & Granovetter, M. (2009). The role of venture 
capital firms in Silicon Valley’s complex innovation 
network. Economy and Society, 38(2), 326–359. https://​
doi.​org/​10.​1080/​03085​14090​27868​27

Fischer, B., Meissner, D., Vonortas, N., & Guerrero, M. 
(2022a). Spatial features of entrepreneurial ecosystems. 
Journal of Business Research, 147, 27–36. https://​doi.​
org/​10.​1016/j.​jbusr​es.​2022.​04.​018

Fischer, B., Salles-Filho, S., Zeitoum, C., & Colugnati, F. 
(2022b). Performance drivers in knowledge-intensive 
entrepreneurial firms: A multidimensional perspective. 
Journal of Knowledge Management, 26(5), 1342–1367. 
https://​doi.​org/​10.​1108/​jkm-​03-​2021-​0264

https://doi.org/10.1016/j.jinteco.2015.04.002
https://doi.org/10.1007/s00168-014-0616-2
https://doi.org/10.1007/s00168-014-0616-2
https://doi.org/10.1016/j.technovation.2014.07.013
https://doi.org/10.1016/j.technovation.2014.07.013
https://doi.org/10.1007/s11187-017-9865-7
https://doi.org/10.1007/s11187-020-00316-0
https://doi.org/10.1007/s11187-020-00326-y
https://doi.org/10.1111/radm.12300
https://doi.org/10.1007/bf01224915
https://doi.org/10.1007/bf01224915
https://doi.org/10.1016/j.worlddev.2020.105021
https://doi.org/10.1016/j.worlddev.2020.105021
https://doi.org/10.1111/1471-0374.00071
https://doi.org/10.1016/j.respol.2004.12.005
https://doi.org/10.1016/j.respol.2004.12.005
https://doi.org/10.2307/2093295
https://doi.org/10.1108/jkm-03-2023-0267
https://doi.org/10.1108/jkm-03-2023-0267
https://doi.org/10.1007/s10961-016-9496-1
https://doi.org/10.1007/s10961-016-9496-1
https://doi.org/10.1093/jeg/lbq010
https://doi.org/10.2139/ssrn.1470663
https://doi.org/10.1007/s12134-021-00847-9
https://doi.org/10.1007/s12134-021-00847-9
https://doi.org/10.1016/j.jdeveco.2010.04.006
https://www.academia.edu/download/30707167/200601_Ejermo_Kander.pdf
https://www.academia.edu/download/30707167/200601_Ejermo_Kander.pdf
https://doi.org/10.1007/978-3-319-91611-8_17
https://doi.org/10.1007/978-3-319-91611-8_17
https://ec.europa.eu/competition/mergers/cases/index/nace_all.html
https://ec.europa.eu/competition/mergers/cases/index/nace_all.html
https://doi.org/10.1177/019791838902300314
https://doi.org/10.1007/s11187-014-9574-4
https://doi.org/10.1080/03085140902786827
https://doi.org/10.1080/03085140902786827
https://doi.org/10.1016/j.jbusres.2022.04.018
https://doi.org/10.1016/j.jbusres.2022.04.018
https://doi.org/10.1108/jkm-03-2021-0264


	 M. Spinazzola et al.

Vol:. (1234567890)

Fritsch, M., & Wyrwich, M. (2014). The long persistence of 
regional levels of entrepreneurship: Germany, 1925–
2005. Regional Studies, 48(6), 955–973. https://​doi.​
org/​10.​1080/​00343​404.​2013.​816414

Fuller-Love, N., & Akiode, M. (2020). Transnational entre-
preneurs dynamics in entrepreneurial ecosystems: A 
critical review. Journal of Entrepreneurship and Inno-
vation in Emerging Economies, 6(1), 41–66. https://​
doi.​org/​10.​1177/​23939​57519​881921

Startup Genome. (2022). The Global Startup Ecosystem 
Report GSER 2022. Startup Genome. https://​start​upgen​
ome.​com/​report/​gser2​022. Accessed 5 January 2023

Glick Schiller, N. (2015). Explanatory frameworks in trans-
national migration studies: The missing multi-scalar 
global perspective. Ethnic and Racial Studies, 38(13), 
2275–2282. https://​doi.​org/​10.​1080/​01419​870.​2015.​
10585​03

Gluckler, J. (2007). Economic geography and the evolution 
of networks. Journal of Economic Geography, 7(5), 
619–634. https://​doi.​org/​10.​1093/​jeg/​lbm023

Grande, S., Bertello, A., De Bernardi, P., & Ricciardi, F. 
(2022). Enablers of explorative and exploitative intel-
lectual capital in entrepreneurial ecosystems. Jour-
nal of Intellectual Capital. https://​doi.​org/​10.​1108/​
jic-​07-​2021-​0197

Granovetter, M. S. (1973). The strength of weak ties. Ameri-
can Journal of Sociology, 78(6), 1360–1380. https://​
doi.​org/​10.​1086/​225469

Granovetter, M. (1992). Economic institutions as social con-
structions: A framework for analysis. Acta Sociologica, 
35(1), 3–11. https://​doi.​org/​10.​1177/​00016​99392​03500​
101

Guerrero, M., Urbano, D., Cunningham, J., & Organ, D. 
(2014). Entrepreneurial universities in two European 
regions: A case study comparison. The Journal of 
Technology Transfer, 39(3), 415–434. https://​doi.​org/​
10.​1007/​s10961-​012-​9287-2

Hamdouch, A. (2008). Conceptualizing innovation clusters 
and networks. SSRN Electronic Journal. https://​doi.​
org/​10.​2139/​ssrn.​12619​72

Hao, B., & Feng, Y. (2016). How networks influence radi-
cal innovation: The effects of heterogeneity of network 
ties and crowding out. Journal of Business & Industrial 
Marketing, 31(6), 758–770. https://​doi.​org/​10.​1108/​
jbim-​09-​2012-​0165

Harima, A., Harima, J., spsampsps Freiling, J. (2021a). The 
injection of resources by transnational entrepreneurs: 
Towards a model of the early evolution of an entrepre-
neurial ecosystem. In The Dynamics of Entrepreneurial 
Ecosystems (pp. 102–129). London: Routledge. https://​
doi.​org/​10.​4324/​97810​03244​967-6

Harima, A., Harima, J., & Freiling, J. (2021b). The injection 
of resources by transnational entrepreneurs: Towards a 
model of the early evolution of an entrepreneurial eco-
system. Entrepreneurship and Regional Development, 
33(1–2), 80–107. https://​doi.​org/​10.​1080/​08985​626.​
2020.​17342​65

Kerr, W. R., & Nanda, R. (2009). Democratizing entry: 
Banking deregulations, financing constraints, and 

entrepreneurship☆. Journal of Financial Economics, 
94(1), 124–149. https://​doi.​org/​10.​1016/j.​jfine​co.​2008.​
12.​003

Kilroy, A., & Ganau, R. (2020). Economic growth in European 
union NUTS-3 regions. The World Bank. https://​doi.​org/​
10.​1596/​1813-​9450-​9494

Kitts, J. A., Lomi, A., Mascia, D., Pallotti, F., & Quintane, E. 
(2017). Investigating the temporal dynamics of interor-
ganizational exchange: Patient transfers among Italian 
hospitals. American Journal of Sociology, 123(3), 850–
910. https://​doi.​org/​10.​1086/​693704

Knight, G. A., & Liesch, P. W. (2016). Internationalization: 
From incremental to born global. Journal of World Busi-
ness, 51(1), 93–102. https://​doi.​org/​10.​1016/j.​jwb.​2015.​
08.​011

Krafft, J., Quatraro, F., & Saviotti, P. P. (2014). The dynam-
ics of knowledge-intensive sectors’ knowledge base: 
Evidence from biotechnology and telecommunications. 
Industry and Innovation, 21(3), 215–242. https://​doi.​org/​
10.​1080/​13662​716.​2014.​919762

Kruse, M., & Wedemeier, J. (2022). Smart specialisation pol-
icy strategy for interregional cooperation: Pushing less-
developed regions. Eastern Journal of European Studies, 
13(1), 254–270. https://​doi.​org/​10.​47743/​ejes-​2022-​0112

Kurz, D. H. (2012). Schumpeter’s new combinations: Theorie 
der wirtschaftlichen Entwiclung at 100. unpublished.

Lassalle, P., & Johnston, A. (2018). Where are the spiders? 
Proximities and access to the entrepreneurial ecosystem: 
The case of polish migrant entrepreneurs in Glasgow. In 
International Studies in Entrepreneurship (pp. 131–152). 
Cham: Springer International Publishing. https://​doi.​org/​
10.​1007/​978-3-​319-​63531-6_7

Leal, D. F., & Harder, N. L. (2021). Global dynamics of 
international migration systems across South–South, 
North–North, and North–South flows, 1990–2015. 
Applied network science, 6(1). https://​doi.​org/​10.​1007/​
s41109-​020-​00322-x

Leal, D. F., & Harder, N. L. (2023). Migration networks and 
the intensity of global migration flows, 1990–2015. Jour-
nal of Ethnic and Migration Studies, 49(2), 445–464. 
https://​doi.​org/​10.​1080/​13691​83X.​2022.​21005​47

Lerner, J. (2010). The future of public efforts to boost entre-
preneurship and venture capital. Small Business Eco-
nomics, 35(3), 255–264. https://​doi.​org/​10.​1007/​
s11187-​010-​9298-z

Liagouras, G. (2010). What can we learn from the failures 
of technology and innovation policies in the European 
periphery? European Urban and Regional Studies, 17(3), 
331–349. https://​doi.​org/​10.​1177/​09697​76409​356214

Liñán, F., Romero Luna, I., Fernández Serrano, J., & Others. 
(2013). Necessity and opportunity entrepreneurship: 
The mediating effect of culture. Revista de Economía 
Mundial, 33, 21–47. https://​idus.​us.​es/​bitst​ream/​handle/​
11441/​16481/​file_1.​pdf?​seque​nce=1

Lincoln, A. (2024, March 6). Measuring the economic footprint of 
the biotechnology industry in Europe (WifOR study update) 
- europabio. Europabio - Europabio. Europabio. https://​www.​
europ​abio.​org/​measu​ring-​the-​econo​mic-​footp​rint-​of-​the-​biote​
chnol​ogy-​indus​try-​in-​europe/. Accessed 7 June 2024

https://doi.org/10.1080/00343404.2013.816414
https://doi.org/10.1080/00343404.2013.816414
https://doi.org/10.1177/2393957519881921
https://doi.org/10.1177/2393957519881921
https://startupgenome.com/report/gser2022
https://startupgenome.com/report/gser2022
https://doi.org/10.1080/01419870.2015.1058503
https://doi.org/10.1080/01419870.2015.1058503
https://doi.org/10.1093/jeg/lbm023
https://doi.org/10.1108/jic-07-2021-0197
https://doi.org/10.1108/jic-07-2021-0197
https://doi.org/10.1086/225469
https://doi.org/10.1086/225469
https://doi.org/10.1177/000169939203500101
https://doi.org/10.1177/000169939203500101
https://doi.org/10.1007/s10961-012-9287-2
https://doi.org/10.1007/s10961-012-9287-2
https://doi.org/10.2139/ssrn.1261972
https://doi.org/10.2139/ssrn.1261972
https://doi.org/10.1108/jbim-09-2012-0165
https://doi.org/10.1108/jbim-09-2012-0165
https://doi.org/10.4324/9781003244967-6
https://doi.org/10.4324/9781003244967-6
https://doi.org/10.1080/08985626.2020.1734265
https://doi.org/10.1080/08985626.2020.1734265
https://doi.org/10.1016/j.jfineco.2008.12.003
https://doi.org/10.1016/j.jfineco.2008.12.003
https://doi.org/10.1596/1813-9450-9494
https://doi.org/10.1596/1813-9450-9494
https://doi.org/10.1086/693704
https://doi.org/10.1016/j.jwb.2015.08.011
https://doi.org/10.1016/j.jwb.2015.08.011
https://doi.org/10.1080/13662716.2014.919762
https://doi.org/10.1080/13662716.2014.919762
https://doi.org/10.47743/ejes-2022-0112
https://doi.org/10.1007/978-3-319-63531-6_7
https://doi.org/10.1007/978-3-319-63531-6_7
https://doi.org/10.1007/s41109-020-00322-x
https://doi.org/10.1007/s41109-020-00322-x
https://doi.org/10.1080/1369183X.2022.2100547
https://doi.org/10.1007/s11187-010-9298-z
https://doi.org/10.1007/s11187-010-9298-z
https://doi.org/10.1177/0969776409356214
https://idus.us.es/bitstream/handle/11441/16481/file_1.pdf?sequence=1
https://idus.us.es/bitstream/handle/11441/16481/file_1.pdf?sequence=1
https://www.europabio.org/measuring-the-economic-footprint-of-the-biotechnology-industry-in-europe/
https://www.europabio.org/measuring-the-economic-footprint-of-the-biotechnology-industry-in-europe/
https://www.europabio.org/measuring-the-economic-footprint-of-the-biotechnology-industry-in-europe/


Connectedness of entrepreneurial ecosystems: evidence from the mobility of…

Vol.: (0123456789)

Lopes, J. M., Gomes, S., Oliveira, J., & Oliveira, M. (2021). 
The role of open innovation, and the performance of 
European Union regions. Journal of Open Innovation 
Technology Market and Complexity, 7(2), 120. https://​
doi.​org/​10.​3390/​joitm​c7020​120

Mack, E., & Mayer, H. (2016). The evolutionary dynamics of 
entrepreneurial ecosystems. Urban Studies (Edinburgh, 
Scotland), 53(10), 2118–2133. https://​doi.​org/​10.​1177/​
00420​98015​586547

Mainela, T., Puhakka, V., & Servais, P. (2014). The concept 
of international opportunity in international entrepre-
neurship: A review and a research agenda. International 
Journal of Management Reviews, 16(1), 105–129. https://​
doi.​org/​10.​1111/​ijmr.​12011

Malerba, F. (Ed.). (2014). Knowledge-intensive entrepreneur-
ship and innovation systems. Routledge.

Malerba, F., Caloghirou, Y., McKelvey, M., spsampsps Rado-
sevic, S. (Eds.). (2015). Dynamics of knowledge inten-
sive entrepreneurship: Business strategy and public 
policy. London, England: Routledge. https://​doi.​org/​10.​
4324/​97813​15775​197

Malerba, F., & McKelvey, M. (2020). Knowledge-intensive 
innovative entrepreneurship integrating Schumpeter, 
evolutionary economics, and innovation systems. 
Small Business Economics. https://​doi.​org/​10.​1007/​
s11187-​018-​0060-2

Marques, H. (2008). Migration creation and diversion in the 
EU: Are CEECs immigrants crowding-out the rest? 
SSRN Electronic Journal. https://​doi.​org/​10.​2139/​ssrn.​
11710​29

Marshall, A. (1890). Principles of economics. Palgrave Mac-
millan UK. https://​doi.​org/​10.​1057/​97811​37375​261

McGaughey, S. L., Kumaraswamy, A., & Liesch, P. W. 
(2016). Institutions, entrepreneurship and co-evolution 
in international business. Journal of World Business, 
51(6), 871–881. https://​doi.​org/​10.​1016/j.​jwb.​2016.​07.​
003

McKelvey, M., & Lassen, A. (2013). Managing knowledge 
intensive entrepreneurship. Edward Elgar Publishing. 
https://​doi.​org/​10.​4337/​97817​81005​521

Meagher, K., & Rogers, M. (2004). Network density and 
R&D spillovers. Journal of Economic Behavior & 
Organization, 53(2), 237–260. https://​doi.​org/​10.​
1016/j.​jebo.​2002.​10.​004

Motoyama, Y., & Knowlton, K. (2016). From resource 
munificence to ecosystem integration: The case of gov-
ernment sponsorship in St. Louis. Entrepreneurship 
and Regional Development, 28(5–6), 448–470. https://​
doi.​org/​10.​1080/​08985​626.​2016.​11867​49

Murmann, P. (2003). Knowledge and competitive advantage: 
The co-evolution of firms, technology and national 
institutions. Cambridge University Press.

Nan, D. (2023). How intrafirm collaboration network influ-
ences a firm’s new knowledge search? Longitudinal 
evidence from the US biotechnology industry. Journal 
of Knowledge Management, 28(1), 96–117. https://​doi.​
org/​10.​1108/​JKM-​06-​2022-​0478

Neumeyer, X., Santos, S. C., Caetano, A., & Kalbfleisch, P. 
(2019). Entrepreneurship ecosystems and women entre-
preneurs: A social capital and network approach. Small 
Business Economics, 53(2), 475–489. https://​doi.​org/​
10.​1007/​s11187-​018-​9996-5

Nicotra, M., Romano, M., Del Giudice, M., & Schillaci, 
C. E. (2018). The causal relation between entrepre-
neurial ecosystem and productive entrepreneurship: 
A measurement framework. The Journal of Technol-
ogy Transfer, 43(3), 640–673. https://​doi.​org/​10.​1007/​
s10961-​017-​9628-2

Niosi, J., & Bas, T. G. (2001). The competencies of regions 
– Canada’s clusters in biotechnology. Small Business 
Economics, 17(1), 31–42. https://​doi.​org/​10.​1023/A:​
10111​14220​694

Nogle, J. M. (1994). The systems approach to international 
migration: An application of network analysis methods. 
International Migration, 32(2), 329–342. https://​doi.​
org/​10.​1111/j.​1468-​2435.​1994.​tb001​56.x

Noonan, D. S., Breznitz, S. M., spsampsps Maqbool, S. (2022). 
Flocking to the crowd: Cultural entrepreneur mobility 
guided by homophily, market size, or amenities? In Arts, 
Entrepreneurship, and Innovation (pp. 59–93). Cham: 
Springer Nature Switzerland. https://​doi.​org/​10.​1007/​
978-3-​031-​18195-5_4

Oinas, P. (2002). Competition and collaboration in intercon-
nected places: Towards a research agenda. Geografiska 
annaler. Series B, Human geography, 84(2), 65–76. 
https://​doi.​org/​10.​1111/j.​0435-​3684.​2002.​00114.x

Orsenigo, L. (2001). The (Failed) Development of a biotech-
nology cluster: The case of Lombardy. Small Business 
Economics, 17(1), 77–92. https://​doi.​org/​10.​1023/A:​
10111​22404​765

Park, I., Jeong, Y., Yoon, B., & Mortara, L. (2015). Explor-
ing potential R&D collaboration partners through pat-
ent analysis based on bibliographic coupling and latent 
semantic analysis. Technology Analysis and Strategic 
Management, 27(7), 759–781. https://​doi.​org/​10.​1080/​
09537​325.​2014.​971004

Rikap, C. (2019). Asymmetric power of the core: Techno-
logical cooperation and technological competition in the 
transnational innovation networks of Big Pharma. Review 
of International Political Economy, 26(5), 987–1021. 
https://​doi.​org/​10.​1080/​09692​290.​2019.​16203​09

Ripley, R., Boitmanis, K., Snijders, T., & Schoenenberger, 
F. (2017). RSiena: Siena-simulation investigation for 
empirical network analysis.

Ripley, R. M., Snijders, T. A., Boda, Z., Vörös, A., & Preciado, 
P. (2020). Manual for RSIENA.

Saxenian, A. (1996). Regional advantage. Harvard University 
Press. https://​doi.​org/​10.​2307/j.​ctvjn​rsqh

Saxenian, A. (2002). Transnational communities and the evo-
lution of global production networks: The cases of Tai-
wan. China and India. Industry and Innovation, 9(3), 
183–202. https://​doi.​org/​10.​1080/​13662​71022​00003​4453

Schäfer, S., & Henn, S. (2018). The evolution of entrepreneurial 
ecosystems and the critical role of migrants. A phase-model 
based on a study of IT startups in the Greater Tel Aviv Area. 

https://doi.org/10.3390/joitmc7020120
https://doi.org/10.3390/joitmc7020120
https://doi.org/10.1177/0042098015586547
https://doi.org/10.1177/0042098015586547
https://doi.org/10.1111/ijmr.12011
https://doi.org/10.1111/ijmr.12011
https://doi.org/10.4324/9781315775197
https://doi.org/10.4324/9781315775197
https://doi.org/10.1007/s11187-018-0060-2
https://doi.org/10.1007/s11187-018-0060-2
https://doi.org/10.2139/ssrn.1171029
https://doi.org/10.2139/ssrn.1171029
https://doi.org/10.1057/9781137375261
https://doi.org/10.1016/j.jwb.2016.07.003
https://doi.org/10.1016/j.jwb.2016.07.003
https://doi.org/10.4337/9781781005521
https://doi.org/10.1016/j.jebo.2002.10.004
https://doi.org/10.1016/j.jebo.2002.10.004
https://doi.org/10.1080/08985626.2016.1186749
https://doi.org/10.1080/08985626.2016.1186749
https://doi.org/10.1108/JKM-06-2022-0478
https://doi.org/10.1108/JKM-06-2022-0478
https://doi.org/10.1007/s11187-018-9996-5
https://doi.org/10.1007/s11187-018-9996-5
https://doi.org/10.1007/s10961-017-9628-2
https://doi.org/10.1007/s10961-017-9628-2
https://doi.org/10.1023/A:1011114220694
https://doi.org/10.1023/A:1011114220694
https://doi.org/10.1111/j.1468-2435.1994.tb00156.x
https://doi.org/10.1111/j.1468-2435.1994.tb00156.x
https://doi.org/10.1007/978-3-031-18195-5_4
https://doi.org/10.1007/978-3-031-18195-5_4
https://doi.org/10.1111/j.0435-3684.2002.00114.x
https://doi.org/10.1023/A:1011122404765
https://doi.org/10.1023/A:1011122404765
https://doi.org/10.1080/09537325.2014.971004
https://doi.org/10.1080/09537325.2014.971004
https://doi.org/10.1080/09692290.2019.1620309
https://doi.org/10.2307/j.ctvjnrsqh
https://doi.org/10.1080/1366271022000034453


	 M. Spinazzola et al.

Vol:. (1234567890)

Cambridge Journal of Regions Economy and Society, 11(2), 
317–333. https://​doi.​org/​10.​1093/​cjres/​rsy013

Schäfer, S. (2021). Spatialities of entrepreneurial ecosystems. 
Geography compass, 15(9). https://​doi.​org/​10.​1111/​gec3.​
12591

Schmutzler, J., Andonova, V., & Perez-Lopez, J. (2021). The 
role of diaspora in opportunity-driven entrepreneurial 
ecosystems: A mixed-methods study of Balkan econo-
mies. International Entrepreneurship and Manage-
ment Journal, 17(2), 693–729. https://​doi.​org/​10.​1007/​
s11365-​020-​00708-4

Sekliuckiene, J., Sedziniauskiene, R., & Viburys, V. (2016). 
Adoption of open innovation in the internationalization 
of knowledge intensive firms. Engineering Economics, 
27(5). https://​doi.​org/​10.​5755/​j01.​ee.​27.5.​15371

Shi, W., & Weber, M. (2021). The impact of entrepreneurs’ 
prior experience and communication networks on per-
ceived knowledge access. Journal of Knowledge Man-
agement, 25(5), 1406–1426. https://​doi.​org/​10.​1108/​
JKM-​05-​2020-​0365

Siqueira, E. H. S., Fischer, B. B., Bin, A., & Kickul, J. (2023). 
Entrepreneurial ecosystems’ readiness towards knowl-
edge-intensive sustainable entrepreneurship: Evidence 
from Brazil. Technovation, 126, 102820. https://​doi.​org/​
10.​1016/j.​techn​ovati​on.​2023.​102820

Snijders, T. A. B., van de Bunt, G. G., & Steglich, C. E. G. 
(2010). Introduction to stochastic actor-based models 
for network dynamics. Social Networks, 32(1), 44–60. 
https://​doi.​org/​10.​1016/j.​socnet.​2009.​02.​004

Sousa, C., & Silva, L. S. (2019). Knowledge-intensive entre-
preneurship: A systematic review and future directions. 
Management Research the Journal of the Iberoamerican 
Academy of Management, 17(1), 50–67. https://​doi.​org/​
10.​1108/​mrjiam-​11-​2018-​0876

Spigel, B. (2017). The relational organization of entrepreneur-
ial ecosystems. Entrepreneurship Theory and Practice, 
41(1), 49–72. https://​doi.​org/​10.​1111/​etap.​12167

Spilling, O. R. (1996). The entrepreneurial system: On entre-
preneurship in the context of a mega-event. Journal of 
Business Research, 36(1), 91–103. https://​doi.​org/​10.​
1016/​0148-​2963(95)​00166-2

Spinazzola, M., Farronato, N., Murray, A., & Pironti, M. (2023). 
Unlocking the potential of professional social matching 
in innovation ecosystems: A conceptual framework and 
research agenda to foster local interactions in global net-
works. In Rediscovering Local Roots and Interactions in 
Management. Sinergie Italian Journal of Management.

Stam, & van de Ven, A. (2021). Entrepreneurial ecosystem 
elements. Small business economics, 56(2), 809–832. 
https://​doi.​org/​10.​1007/​s11187-​019-​00270-6

Stephens, B., Butler, J. S., Garg, R., & Gibson, D. V. (2019). 
Silicon Valley, and New York: Case studies in the loca-
tion choices of entrepreneurs in maintaining the Tech-
nopolis. technological fore, 146, 267–280.

Ter Wal, A. L. J., & Boschma, R. A. (2009). Applying social 
network analysis in economic geography: Framing some 

key analytic issues. The Annals of Regional Science, 43(3), 
739–756. https://​doi.​org/​10.​1007/​s00168-​008-​0258-3

Theodoraki, C., & Messeghem, K. (2017). Exploring the 
entrepreneurial ecosystem in the field of entrepreneurial 
support: A multi-level approach. International Journal 
of Entrepreneurship & Small Business, 31(1), 47–66. 
https://​ideas.​repec.​org/a/​ids/​ijesbu/​v31y2​017i1​p47-​66.​
html. Accessed 28 April 2023

Theodoraki, C., & Catanzaro, A. (2022). Widening the borders 
of entrepreneurial ecosystem through the international 
lens. The Journal of Technology Transfer, 47(2), 383–
406. https://​doi.​org/​10.​1007/​s10961-​021-​09852-7

Thompson, T. A., Purdy, J. M., & Ventresca, M. J. (2018). How 
entrepreneurial ecosystems take form: Evidence from social 
impact initiatives in Seattle. Strategic Entrepreneurship 
Journal, 12(1), 96–116. https://​doi.​org/​10.​1002/​sej.​1285

Vaaler, P. M. (2011). Immigrant remittances and the venture 
investment environment of developing countries. Jour-
nal of International Business Studies, 42(9), 1121–1149. 
https://​doi.​org/​10.​1057/​jibs.​2011.​36

van de Rijt, A., Kang, S. M., Restivo, M., & Patil, A. (2014). 
Field experiments of success-breeds-success dynamics. 
Proceedings of the National Academy of Sciences of the 
United States of America, 111(19), 6934–6939. https://​
doi.​org/​10.​1073/​pnas.​13168​36111

Van De Ven, H. (1993). The development of an infrastructure 
for entrepreneurship. Journal of Business Venturing, 8(3), 
211–230. https://​doi.​org/​10.​1016/​0883-​9026(93)​90028-4

Walsh, K. (2019). Prior employment as a causal mechanism 
within entrepreneurial ecosystems. Regional Studies 
Regional Science, 6(1), 637–645. https://​doi.​org/​10.​
1080/​21681​376.​2019.​16910​47

Waxell, A., & Malmberg, A. (2007). What is global and what 
is local in knowledge-generating interaction? The case of 
the biotech cluster in Uppsala. Sweden. Entrepreneurship 
and Regional Development, 19(2), 137–159. https://​doi.​
org/​10.​1080/​08985​62060​10611​84

Windzio, M., Teney, C., & Lenkewitz, S. (2019). A network 
analysis of intra-EU migration flows: How regulatory 
policy, economic inequalities, and network-topology 
shape the intra-EU migration space.

Witt, U. (2008). What is specific about evolutionary econom-
ics? Journal of Evolutionary Economics, 18(5), 547–575. 
https://​doi.​org/​10.​1007/​s00191-​008-​0107-7

World Bank. (n.d.). Business Ready (B-READY). World Bank. 
https://​www.​world​bank.​org/​en/​busin​essre​ady. Accessed 
7 June 2024

Yamamura, S. (2023). The multi-scalar embeddedness of sup-
port policies for migrant entrepreneurship in Japan. 
International Migration (Geneva, Switzerland), 61(2), 
67–86. https://​doi.​org/​10.​1111/​imig.​13000

Publisher’s Note  Springer Nature remains neutral with regard 
to jurisdictional claims in published maps and institutional 
affiliations.

https://doi.org/10.1093/cjres/rsy013
https://doi.org/10.1111/gec3.12591
https://doi.org/10.1111/gec3.12591
https://doi.org/10.1007/s11365-020-00708-4
https://doi.org/10.1007/s11365-020-00708-4
https://doi.org/10.5755/j01.ee.27.5.15371
https://doi.org/10.1108/JKM-05-2020-0365
https://doi.org/10.1108/JKM-05-2020-0365
https://doi.org/10.1016/j.technovation.2023.102820
https://doi.org/10.1016/j.technovation.2023.102820
https://doi.org/10.1016/j.socnet.2009.02.004
https://doi.org/10.1108/mrjiam-11-2018-0876
https://doi.org/10.1108/mrjiam-11-2018-0876
https://doi.org/10.1111/etap.12167
https://doi.org/10.1016/0148-2963(95)00166-2
https://doi.org/10.1016/0148-2963(95)00166-2
https://doi.org/10.1007/s11187-019-00270-6
https://doi.org/10.1007/s00168-008-0258-3
https://ideas.repec.org/a/ids/ijesbu/v31y2017i1p47-66.html
https://ideas.repec.org/a/ids/ijesbu/v31y2017i1p47-66.html
https://doi.org/10.1007/s10961-021-09852-7
https://doi.org/10.1002/sej.1285
https://doi.org/10.1057/jibs.2011.36
https://doi.org/10.1073/pnas.1316836111
https://doi.org/10.1073/pnas.1316836111
https://doi.org/10.1016/0883-9026(93)90028-4
https://doi.org/10.1080/21681376.2019.1691047
https://doi.org/10.1080/21681376.2019.1691047
https://doi.org/10.1080/08985620601061184
https://doi.org/10.1080/08985620601061184
https://doi.org/10.1007/s00191-008-0107-7
https://www.worldbank.org/en/businessready
https://doi.org/10.1111/imig.13000

	Connectedness of entrepreneurial ecosystems: evidence from the mobility of knowledge-intensive entrepreneurs
	Abstract 
	Plain English Summary 
	1 Introduction
	2 Theory
	2.1 Connectedness of entrepreneurial ecosystems
	2.2 Mobility of knowledge-intensive entrepreneurs
	2.3 Theoretical framework and hypotheses

	3 Materials and methods
	4 Results
	5 Discussion
	6 Conclusion
	6.1 Theoretical implications
	6.2 Managerial implications

	References


