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A B S T R A C T 
The connection between business formation and unemployment has 
been a topic of discussion in the scientific literature for decades. As time 
progressed, new insights emerged from the increased utilization of 
methodological complexities. Nonetheless, a gap remains in how innova-
tive entrepreneurs respond to changes in unemployment and vice versa. 
Similarly, there is scarce evidence of the relationship between entrepre-
neurial ecosystems and unemployment. To resolve these gaps, data are 
collected at the regional level, and the results of three panel vector autore-
gression models reveal no reverse causality between new business forma-
tion, innovative entrepreneurship, and entrepreneurial ecosystems on the 
one hand and unemployment on the other. They do, however, support 
two direct relations. One, new business formation negatively impacts un-
employment. Second, unemployment is a negative antecedent of innova-
tive entrepreneurship. Unexpectedly, the entrepreneurial ecosystem’s 
autoregressive coefficient is negative. These findings are situated within 
robust explanatory frameworks. Accordingly, the outcomes of this study 
can be used by a broad and diverse set of regional policymakers to devise 
strategies for regional development.
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1. Introduction 
 
In almost every country in the world, you will 

find a news outlet publishing a piece of writing that 
highlights and underscores the importance of en-
trepreneurship in regional development. Policymakers 
also continually present a narrative of entrepreneur-
ship, particularly the innovative type, as one of the keys 
not only to citizens' autonomy but also to the commu-
nity’s overall wealth accumulation. It is reasonable to 
ask where the information for this narrative comes 
from. It can be said that, for well over three decades 
(Fritsch & Storey, 2014), entrepreneurship and re-
gional development are inextricably linked and mutu-
ally beneficial concepts in the scientific literature. 
However, the truth is that this link is much more com-
plex than one might get the impression of without 
delving deeper into the literature. 

 
For one, different authors mean different things by 

entrepreneurship and regional development. Primarily, 
but not exclusively, entrepreneurship is characterised by 
the formation of new businesses. Unlike entrepreneur-
ship, regional development is measured in various ways, 
ranging from gross domestic product to unemploy-
ment (Müller, 2016). This paper focuses on the unem-
ployment aspect of regional development. From an 
entrepreneurial perspective, the conceptualisation of 
entrepreneurship is expanded to include innovative 
ventures and regional entrepreneurial ecosystems 
alongside new business formation. 

 
Second, narrowing the focus to the relationship be-

tween entrepreneurship and unemployment in the lit-
erature reveals a trend in methodological approaches. 
Researchers moved from more straightforward to more 
complex models, revealing, in the process, more elabo-
rate findings. When papers began to be published in 
bulk, a common modelling approach was to either test 
solely the direct linear impact of the establishment of 
new businesses on the unemployment rate in one study 
and the reversal of this influence in another (for an 
overview, see Müller, 2016). Once more data became 
available, studies branched into a couple of directions. 
First, some authors have employed a nonlinear mod-
elling approach, distinguishing between short- and 
long-term effects (e.g., Mueller et al., 2008). Second, al-
beit less frequently utilised, other authors examine re-

verse causality in a single model, thereby obtaining a 
more nuanced picture (e.g., Dohse & Vaona, 2018). 
From the implications side of the equation, in short, 
when a study used the levels of new businesses as a pre-
dictor of unemployment, the debate centred on why 
and when the impact occurs, while also attempting to 
explain the mixed findings of previous studies. Alterna-
tively, when a study used unemployment as a predictor 
of new business levels, a now well-known push-pull de-
bate emerged.  

 
All of the specified approaches are of high merit 

and rigour. While they disclosed many valuable in-
sights, there are, nonetheless, still unresolved issues. 
For one, the specific type of new businesses is not ac-
counted for. It stands to reason that more innovative 
new businesses would be more likely to experience 
unemployment effects differently than their less inno-
vative counterparts. The opportunity-necessity classi-
fication is the closest model setup for controlling 
innovative potential (e.g., Crecente-Romero et al., 
2019; Nikolaev et al., 2018). Still, data availability, 
amongst other things, prevents more elaborate and 
robust statistical frameworks from being utilised. Sec-
ondly, a few studies to date have examined en-
trepreneurial ecosystems – specifically, the labour 
market link (Iacobucci & Perugini, 2021; Szerb et al., 
2019)- and, when they did, their models lacked 
methodological complexity. The reason for this omis-
sion is the relatively recent emergence of the en-
trepreneurial ecosystem concept (Stam, 2015) and, 
again, the unavailability of data. Accordingly, the rela-
tionship between entrepreneurial ecosystems and un-
employment is on equal footing, as was the 
relationship between new business formation and un-
employment a few decades ago. 

While this was not previously the case, data is 
now accessible to close the noted research gaps, 
which is the aim of this study. A novel database, the 
Startup Cartography Project (Andrews et al., 2022), 
enables researchers to access a large panel dataset that 
encompasses not only the rate of new business estab-
lishments but also levels of innovative entrepreneur-
ship and the quality of the entrepreneurial 
ecosystem. These three variables are incorporated 
into three separate panel vector autoregression 
(PVAR) models in which the dynamic relationship 
with the unemployment rate is assessed. In conjunc-



tion with PVAR estimates, Granger causality tests 
(GCTs), orthogonal impulse response functions 
(OIRFs), and forecast error variance decompositions 
(FEVDs) are presented. At the county level in the 
United States of America, across models with tempo-
ral dimensions of 23 and 2396 spatial units, the 
PVAR calculations reveal no reverse causality in any 
of the three models. Nevertheless, significant cross-
relations exist for new business formation and inno-
vative entrepreneurship. New business formation is a 
negative predictor of unemployment. Regarding the 
relationship between innovative entrepreneurship 
and the unemployment rate, the latter negatively af-
fects the former. Furthermore, the supplementary 
analysis revealed a low response to external shocks 
for all four variables of interest. What these four vari-
ables have in common is their dependence, to vary-
ing degrees, on their previous or historical values. 

 
The contributions of this paper are threefold. 

First, when mutually interpreted, the models offer a 
parsimonious explanation of the regional en-
trepreneurship–unemployment nexus. Within a sin-
gle framework, the models help resolve the push-pull 
debate while avoiding heterogeneity across units, as 
is customary in cross-national data models (Thurik et 
al., 2008). Second, it responds to a long-lasting call 
from Gohmann and Fernandez (2014) to incorpo-
rate entrepreneurial quality and quantity in a PVAR 
setup. Third, a recent debate has emerged on whether 
the persistence of quality entrepreneurship at the re-
gional level is present in modern economies (Coad et 
al., 2025; Coad & Srhoj, 2023; Van Dijk et al., 2025). 
Here, there are indications that innovative en-
trepreneurship prevails over time. What was not in 
the debate was the persistence of entrepreneurial 
ecosystems themselves. Intriguingly, results reveal 
negative autoregressive effects. Hence, the theoretical 
postulates of an emerging ecosystem concept are 
both advanced and questioned. 

 
2. Literature review 

 
 2.1. New business formation, innovative entrepre-

neurship, and unemployment  
 
Research on the relationship between en-

trepreneurship and the labour market, typically mea-

sured by unemployment rates, is extensive and fruitful. 
Over many decades of applying different methodolog-
ical approaches across diverse geographical contexts, 
much has been said about the relationship between 
entrepreneurship and unemployment (Gupta, 2024). 
At this point, it is worth noting that it is customary to 
define entrepreneurship as the act of founding a new 
business and to use the region's standard unemploy-
ment rate. Overall, from a modelling perspective, two 
broad streams of research dominate the publication 
landscape. One stream examines how entrepreneur-
ship affects unemployment, while the other examines 
how unemployment affects entrepreneurship. 

 
The most common and straightforward ap-

proach to investigating the relationship between en-
trepreneurship and unemployment is through a 
direct effect. In other words, there is a linear, straight, 
causal path from entrepreneurship to unemploy-
ment. In her 2016 review paper, Müller found exam-
ples of regional entrepreneurship that benefit the 
regional labour market, interpreting this as a need for 
new businesses to support the regional labour force. 
Baumgartner et al. (2013) review supports Müller’s 
(2016) views, with a caveat that regional en-
trepreneurial effects are contingent on how one con-
ceptualises entrepreneurship. More on that topic 
later on. Contemporary research mainly strengthens 
what was previously discovered. For instance, 
Komninos et al. (2024) demonstrate the value of 
new business formation in enhancing regional em-
ployment opportunities.  

 
A different state of the field is found with the op-

posite effect. Many studies have sustained the notion 
that unemployment is causally prior to entrepreneur-
ship. Two antithetical findings are often juxtaposed 
and jointly explained. One is the “push” effect, 
whereby an increase in unemployment triggers an in-
crease in new business establishments. From a labour 
market perspective, the reasoning is that when faced 
with a lack of employment options, individuals often 
choose entrepreneurship as a solution to a cash flow 
crunch. More specifically, individuals opt for en-
trepreneurship as a career choice since the opportu-
nity cost of founding a venture is lowered, the 
attainability of capital goods is increased, and the 
non-financial aspect of being an entrepreneur is more 
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pronounced (see Gohmann & Fernandez (2014) 
and Haussen & Schlegel (2020) for more details). 
The other effect is the “pull” effect. Here, an increase 
in new business results from a decrease in the unem-
ployment rate. Individuals view economic conditions 
as favourable for achieving the benefits of en-
trepreneurship. They do so because when in a pros-
perous economic environment, there are more 
business opportunities due to an increase in market 
demand, more credit lines available, and more in-
come is accrued for covering fixed costs in establish-
ing a business (again, for a lively discussion, see 
Gohmann & Fernandez (2014) and Haussen & 
Schlegel (2020)). Overall, Müller’s (2016) review 
finds the evidence inconclusive. As time progressed, 
contemporaneous studies did not resolve this debate 
(e.g., Horta et al., 2016; Hou et al., 2025; Martiarena, 
2020; Novejarque Civera et al., 2021; Patel & De-
varaj, 2022; Pisá-Bó et al., 2021; Tsvetkova & Par-
tridge, 2021). 

Some authors challenge the use of direct linear 
models. They say that entrepreneurship and unem-
ployment are related in a more complex way, a rela-
tionship that traditional approaches cannot capture. 
These authors accomplish this goal in three promi-
nent ways: nonlinear modelling, bi-directional 
causality, and business demarcation.  

 
Nonlinear models often examined the impact of 

entrepreneurship on unemployment, with special at-
tention to time effects modelled using polynomials. 
In two highly acclaimed papers, Mueller et al. (2008) 
and Fritsch (2008) laid a strong foundation for the 
wave pattern. According to the wave pattern, changes 
in unemployment stemming from entrepreneurship 
are reflected in three phases. In phase one, called di-
rect effect (Mueller et al., 2008) or new capacities 
(Fritsch, 2008), new businesses entering the market, 
basically by definition, require workers and should at-
tract individuals who, at that time, are the unem-
ployed part of the labour force. The changes this 
effect brings to the market are felt very quickly and, 
in general, should reduce unemployment in the short 
term. However, other subtler effects appear after-
wards. In phase two, known as the displacement ef-
fect (Mueller et al., 2008) or exit of less productive 
firms (Fritsch, 2008), new-coming firms displace less 
productive firms from the market. The remaining 

business landscape should be more efficient, thus re-
ducing the need for workers. Accordingly, the unem-
ployment rate actually rises in the medium term. 
Following phase two, in phase three, the induced ef-
fect (Mueller et al., 2008) or supply-side effects 
(Fritsch, 2008), the arrow of influence again 
switches, making the effect of new firms on unem-
ployment negative. As market competition intensi-
fies, more product offerings and structural changes 
are introduced, resulting in longer-lasting efficiencies 
and greater market share. The evidence for this wave 
model is robust to changing contexts. As summarised 
by Fritsch (2008), most authors found strong evi-
dence for the three initially postulated phases within 
a single-country regional framework. Recent exam-
ples add further credence to the wave model (e.g., 
Kachlami et al., 2021).  

 
Bi-directional modelling further explores the 

issue by testing for reverse causality using the PVAR 
method. The reported outcomes are, to an extent, 
congruent in that reverse causality depends on how 
authors frame the entrepreneurship variable. For in-
stance, Dohse and Vaona (2018) and Koellinger and 
Thurik (2012) find no evidence of reverse causality 
between entrepreneurship and unemployment. Yet, 
Wosiek et al. (2022) find similar results, except for a 
few industries. Additionally, Gohmann and Fernan-
dez (2014) suggest bi-directional causality when en-
trepreneurship is defined as the establishment of new 
businesses, but not when it is defined as a sole propri-
etorship.  

 
Rather than employing more complex statistical 

methods, another approach for probing the relation-
ship between entrepreneurship and unemployment 
is to highlight the multifaceted nature of en-
trepreneurship. Not all businesses are created equal. 
If combined, differing business qualities could poten-
tially present an inaccurate picture of the evolving 
micro-level dynamics. While several lines of inquiry 
exist, e.g., differentiation on niche market share 
(Benz et al., 2024), most authors who take this route 
customarily differentiate between two types of en-
trepreneurship: opportunity and necessity. Using the 
standard description by Reynolds et al. (2005), op-
portunity entrepreneurs found ventures when they 
discovered a Kirznerian entrepreneurial opportunity, 
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while necessity entrepreneurs found ventures as a re-
sult of lacking other options. The opportunity-neces-
sity divide can be interpreted as materialisation and 
direct observation of one aspect in the push-pull de-
bate. When incorporated into linear models, the re-
sults on opportunity-necessity entrepreneurship 
reveal interesting insights.  

 
For instance, the overall economic environment 

does constrain the space for founding and managing 
opportunity and necessity firms (Crecente-Romero 
et al., 2019; Omri et al., 2024). More specifically, the 
effect of unemployment on opportunity can be both 
negative and non-significant (Bergmann & Stern-
berg, 2007; Content et al., 2019; Nikolaev et al., 
2018) while being both a positive and non-signifi-
cant precursor to necessity entrepreneurship 
(Bergmann & Sternberg, 2007; Content et al., 2019; 
Ferrín, 2023; Nikolaev et al., 2018). Far less is known 
about treating opportunity and necessity as explana-
tory factors at the meso or macro scale. A notable ex-
ception is the paper by Mrożewski and Kratzer 
(2017), who connect opportunity entrepreneurship 
with country-level technological progress and, by 
contrast, necessity entrepreneurship with the lack 
thereof. It is also worth noting that, even when this 
distinction is not made explicitly, there are instances 
in the literature where the opportunity-necessity 
classification is used implicitly as an interpretative 
framework for the results (Fossen, 2021; Pisá-Bó et 
al., 2021). 

The opportunity-necessity research avenue has 
its deficiencies. For one, dividing entrepreneurs into 
two distinct categories might be overly simplistic. 
Studying self-employed entities, De Vries et al. 
(2020) find positive effects of necessity-categorised 
entrepreneurs on turnover rates, from which they de-
duce that the partitioning of entrepreneurs into ei-
ther opportunity or necessity categories is more 
ambiguous than earlier models suggested. Second, 
the data for most opportunity-necessity empirical 
models comes from the Global Entrepreneurship 
Monitor project. Their data spans a diverse set of 
countries. However, the time component is insuffi-
cient for constructing a standard time-series model. 
Also, missing values further restrict the methodologi-
cal options. One option is to use correlation analyses 
to supplement the primary model as a robustness 

check (Koellinger & Thurik, 2012). Third, the op-
portunity-necessity classification is primarily based 
on the background motivation for starting a business 
rather than on how a business operates or what it 
produces. It must be acknowledged that the perfor-
mance of opportunity entrepreneurs is superior to 
that of necessity entrepreneurs (Caliendo et al., 
2023). Nevertheless, necessity entrepreneurs possess 
the required entrepreneurial skill set (Mühlböck et 
al., 2018), an attribute that is rarely postulated. 
Chung et al. (2024) make this point by linking the 
necessity of entrepreneurship to the concept of dis-
ruptive innovation.  

 
From the opportunity-necessity perspective, nu-

merous studies have expanded our understanding of 
the relationship between entrepreneurship and un-
employment. However, the divide might be too re-
strictive, the data too scarce, and the effects too 
murky. The Andrews et al. (2022) database over-
comes all three concerns. It is designed to alleviate 
common pitfalls of traditional measures of en-
trepreneurial activity and to provide additional en-
trepreneurial statistics not captured by commonly 
used databases. Andrews et al. (2022) enrich the 
well-utilised business founding data with predictive 
analytics on business registration, innovation, and in-
dustry characteristics. One important variable here is 
the continuous quality measure of businesses that 
consistently extend across multiple periods and geo-
graphical regions. Thus, this data can be utilised as a 
bridge between reverse causality and quality classifi-
cation models. 

 
 2.2. Entrepreneurial ecosystems and unemploy-

ment  
 
Compared to the regional entrepreneurial con-

cepts mentioned, the association between en-
trepreneurial ecosystems and unemployment is far 
less understood. The standard conceptualisation of 
an entrepreneurial ecosystem is that of mutually co-
existing and codependent stakeholders who, by their 
interactive dynamics, constitute an environment 
conducive to highly productive entrepreneurs (Stam, 
2015). The most common scholarly interpretation of 
entrepreneurial ecosystems is the emerging regional 
web of ten elements: formal institutions, en-
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trepreneurship culture, networks, physical infrastruc-
ture, finance, leadership, talent, new knowledge, de-
mand, and intermediate services (Stam, 2015; Stam 
& Van De Ven, 2021). In regionally idiosyncratic 
ways, these elements form the basis for productive 
entrepreneurship, a precursor for regional aggregated 
economic value (Stam, 2015). What that economic 
value concretely is remains theoretically unspecified.  

 
However, what is clear is the indirect effect of re-

gional entrepreneurial ecosystems on regional eco-
nomic performance through the productive 
entrepreneurship channel. The need for contempora-
neous data on all ten elements, combined with the 
mediation feature, is the primary reason why only 
two studies on this topic have been published to date. 
Both Iacobucci and Perugini (2021) and Szerb et al. 
(2019) dispense with the mediation assumption by 
persuasively arguing for a direct effect of the en-
trepreneurial ecosystem on regional performance. Ia-
cobucci and Perugini (2021) built on the systemic 
notion of entrepreneurial ecosystems, arguing that 
advanced entrepreneurial ecosystems can increase 
entrepreneurs' resilience, as measured by added eco-
nomic value and employment levels, during global 
and national adverse economic conditions. Szerb et 
al. (2019) stated and tested the proposition that en-
trepreneurial ecosystems and regional performance 
are so inextricably linked that a mediating mecha-
nism is unnecessary. Like Iacobucci and Perugini 
(2021), Szerb et al. (2019) found entrepreneurial 
ecosystems advantageous for regional economic 
added value and employment. Both studies, how-
ever, share a common yet understandable method-
ological drawback: they have a limited spatial 
component and no explicit temporal component, 
making their models susceptible to criticism when 
making causal claims.  

 
There is essentially silence in the literature on 

the reversal effect of economic performance on the 
entrepreneurial ecosystem. Again, the absence of 
studies could be explained by a lack of suitable data 
rather than a lack of potential argumentation. Prior 
research has shown that unemployment affects dis-
tinct components of the entrepreneurial ecosystem, 
underscoring the need for systemic change. First, an 
individual’s personality, approximated by the Big 

Five model, is altered when he/she becomes unem-
ployed (Boyce et al., 2015). When unemployment 
occurs on a larger scale, it can shift the region’s en-
trepreneurial culture, as personality alterations are 
associated with entrepreneurial dynamics (Runst & 
Thomä, 2023). Second, unemployment is a direct 
(Bellmann et al., 2018) and indirect, via industrial 
specialisation (Ezcurra, 2011), determinant of the 
heterogeneous dispersion of regional innovation 
knowledge (Ascani et al., 2020). Third, unemploy-
ment can influence the demand aspect of en-
trepreneurial ecosystems via wages (Bhattarai, 
2016). Fourth, regional talent, especially young 
workers (Bonnet & Murtin, 2024), is also affected 
by unemployment.  

 
To reiterate, these four factors form a conceptual 

grounding for the postulated effect of unemploy-
ment on entrepreneurial ecosystems. The point here 
is to propose ways in which unemployment could 
alter the entrepreneurial ecosystem landscape rather 
than preemptively postulating whether this effect is 
positive or negative. Such a task is problematic, as 
many elements of the entrepreneurial ecosystem are 
influenced by unemployment. Additionally, as it 
stands, no theoretical justification has been found for 
incorporating the previously described wave pattern 
into the entrepreneurial ecosystem framework. Thus, 
the results of the three models may be empirically 
equivalent, yet they do not share a joint conceptual 
interpretation. 

 
Again, the Andrews et al. (2022) database serves 

as the primary source of resolution for the aforemen-
tioned issues. Andrews et al. (2022) published yearly, 
region-specific data on the performance of en-
trepreneurial ecosystems, specifically their ability to 
transform entrepreneurial potential into actualised 
firm growth. It therefore enables the construction of 
a bidirectional model in which the entrepreneurial 
ecosystem is the variable of interest. 

 
3. Research methodology 

 
The county-level dataset for the United States of 

America is compiled from two main sources. The 
first data source is the Startup Cartography Project 
(Andrews et al., 2022). Three entrepreneurial mea-
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sures are collected from the Startup Cartography 
Project website. They are the Startup Formation Rate 
(the number of for-profit ventures founded), the En-
trepreneurial Quality Index (the average growth po-
tential of ventures around the time they are 
founded), and the Regional Entrepreneurship Accel-
eration Index (a measure of the quality of the en-
trepreneurial ecosystem). In this paper, to align with 
the previously used nomenclature, the Startup For-
mation Rate, the Entrepreneurial Quality Index, and 
the Regional Entrepreneurship Acceleration Index 
are denoted as NBF, IEI, and QEE, respectively. Fol-
lowing Andrews et al. (2022), NBF is used in subse-
quent analysis on a per capita basis, while the IEI and 
QEE remain intact. 

 
The primary data source for non-entrepreneurial 

variables is the United States Census Bureau. The un-
employment rate, defined as the ratio of the unem-
ployed to the labour force, is available on their 
website. Additionally, the United States Census Bu-
reau serves as the source for two control variables: 
real median household income per capita and popu-
lation density. These non-entrepreneurial variables 
(unemployment rate, real median household in-
come, and population density) are labelled UNR, 
RHI, and PD, respectively. 

 
Once the data extraction was complete, the data 

matching began. The data are aligned to obtain a bal-
anced panel dataset. Starting from the Startup Car-
tography Project data, the dataset is shortened 
because some QEE values are missing for specific 
periods associated with NBF and IEI. This fact con-
ditioned the time frame from 1990 until 2012. Next, 
using the Federal Information Processing Standard 
State Codes, the county values from the Startup 
Cartography Project and the United States Census 
Bureau are matched. Accordingly, counties that ap-
peared in the Startup Cartography Project data but 
were not in the United States Census Bureau data, 
and vice versa, have been excluded from further in-
quiry. As a result, the final analysis includes 2396 
counties. 

 
The chosen statistical method for examining the 

previously explained relationship between en-
trepreneurship and unemployment is PVAR. PVAR 

is a commonly used method for testing reverse 
causality. In this paper, the Least Squares Dummy 
Variable (LSDV) PVAR is estimated. LSDV is com-
monly juxtaposed with another prevalent estimator, 
the Generalised Method of Moments (GMM). 
When analysing the methodologically oriented liter-
ature, it becomes clear that many authors have ar-
gued for and against the use of both estimators. 
Nickell’s (1981) famous critique of the LSDV esti-
mator is regularly cited by authors who opt for the 
GMM estimator in their models. However, the bias 
of the LSDV estimator depends on the sampled pe-
riod. Indeed, the larger the period, the lower the bias.  

 
This stipulation is confirmed by Judson and 

Owen (1999). They conclude that the LSDV estima-
tor is suitable for models with a period of around 20 
and that LSDV is comparable to the GMM estima-
tor. Thus, the Judson and Owen (1999) results effec-
tively remove the barriers to using the LSDV in an 
empirical setting corresponding to the one orches-
trated in this paper.  

 
A couple of points are also worth mentioning as 

a preface to the empirical results. First, values perti-
nent to stationarity of all variables and stability of all 
models are computed to ensure the validity of PVAR 
estimates. Second, the variables are standardised, as 
significant discrepancies in scale can detract from the 
readability of the results. Third, a one-lag PVAR 
model is adopted for two reasons. The first is that it is 
a common practice in the entrepreneurship literature 
(e.g., Cebula et al., 2020), and second, and more im-
portantly, adding more parameters to models with an 
already moderate time frame could cause validity is-
sues. Fourth, as recommended by Gohmann and 
Fernandez (2014), annual fixed effects are included 
to account for yearly policy changes. The possibility 
of applying this feature in a PVAR model is an advan-
tage of using a single-country dataset (Gohmann & 
Fernandez, 2014). Fifth, as is routinely reported in 
the literature, PVAR models are complemented with 
GCTs, OIRFs, and FEVDs.  

 
4. Results  

 
Table 1 displays the PVAR results of three mod-

els. In the first model, the cross-lag effect of UNR (t-
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1) on NBF (β= -0.004, p>0.05) is not significant, 
while the opposite, NBF (t-1) on UNR (β= -0.009, 
p<0.05), is negative and significant. The autoregres-
sive effects of NBF (t-1) on NBF (β= 0.768, p<0.01) 
and of UNR (t-1) on UNR (β= 0.745, p<0.01) are 
positive and significant. In the second model, there is 
also one influential cross-lag effect; the effect of 
UNR (t-1) on IEI (β=-0.023, p<0.01) is negative 
and significant. On the other hand, the influence of 
IEI (t-1) on UNR (β=-0.001, p>0.05) is not signifi-
cant. The autoregressive effects, i.e., IEI (t-1) on IEI 
(β= 0.050, p<0.01) and of UNR (t-1) on UNR (β= 
0.745, p<0.01), remain positive and significant. 

 
In the third model, the autoregressive relation-

ships switch. While the influence of UNR (t-1) on 
UNR (β= 0.745, p<0.01) is positive and significant, 
the outcome of QEE (t-1) on QEE (β= -0.042, 
p<0.01) is negative and significant. Compared to the 
first two, discrepancies in the third model continue 
when examining the cross-lag effects. Here, both the 
effects of QEE (t-1) on UNR (β= -0.002, p>0.05) 
and of UNR (t-1) on QEE (β= -0.003, p>0.05) are 
not significant. 

The Wald statistics in Table 2 are aligned with 
the significance levels of models in Table 1. 

 
Table 1 
Panel vector autoregression results  

Note. NBF – new business formation per capita; IEI 
– Innovative entrepreneurship index; QEE – Quality 
of entrepreneurial ecosystem; UNR – unemploy-

ment rate; RHI – real median income per capita; PD 
– population density; T – number of periods; N – 
number of panels. 
Note. *** means significant at 1% level, ** means 
significant at 5% level, standard errors in parenthe-
ses. 
Note: stability in all models is supported since 
eigenvalues fall within the unit circle. 
Note: all six variables are stationary on a 1% level 
per Levin-Lin-Chu and Harris–Tzavalis tests. 

 
 

Table 2 
Granger causality tests  

 
Note. NBF – new business formation per capita; IEI 
– Innovative entrepreneurship index; QEE – Quality 
of entrepreneurial ecosystem; UNR – unemploy-
ment rate. 
Note. *** means significant at 1% level, ** means sig-
nificant at 5% level, standard errors in parentheses. 

 
The OIRFs, presented in Figure 1, provide fur-

ther insights into the examined relationships. In the 
NBF-UNR model, the two autoregressive effects 
are downward-sloping, indicating a gradual fading 
of the initial shocks. However, the shocks are much 
less felt in the cross-lag effects. The OIRFs for UNR 
on NBF and for NBF on UNR are essentially flat. 
As for the second and third models, the patterns of 
OIRFs are analogous. The autoregressive OIRFs, re-
lating to IEI and QEE, have a sudden drop in the 
second period, after which they remain flat. The 
flatness of OIRF is highly pronounced for the re-
maining four cross-lag relationships. Unsurpris-
ingly, the OIRFs of UNR autoregressive effects in 
the second and third models are highly comparable 
to those of the first. 

 

 NBF-UNR IEI-UNR QEE-UNR 
 NBF UNR IEI UNR QEE UNR 

NBF 
(t-1) 

0.768*** 
(0.003) 

-0.009**

(0.003) - - - - 

IEI 
(t-1) - - 0.050***

(0.004) 
-0.001

(0.002) - - 

QEE 
(t-1) - - - - -0.042***

(0.004) 
-0.002 

(0.001) 
UNR 
(t-1) 

-0.004 
(0.003) 

0.745***

(0.003) 
-0.023***

(0.006) 
0.745***

(0.003) 
-0.003

(0.009) 
0.745*** 
(0.003) 

RHI 
(t-1) 

0.099*** 
(0.005) 

-0.040***

(0.005) 
0.008

(0.010) 
-0.043***

(0.005) 
-0.002

(0.016) 
-0.043*** 
(0.005) 

PD 
(t-1) 

0.198*** 
(0.040) 

0.168***

(0.042) 
-0.125

(0.081) 
0.156***

(0.041) 
-0.121

(0.127) 
0.156*** 
(0.041) 

T 23 23 23
N 2396 2396 2396

Predictor Outcome Wald statistic 
NBF (t-1) UNR 6.607** 
UNR (t-1) NBF 1.866 

IEI (t-1) UNR 0.150 
UNR (t-1) IEI 35.250*** 
QEE (t-1) UNR 1.561 
UNR (t-1) QEE 0.121 
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Figure 1 
Orthogonal impulse response functions 
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Note. NBF – new business formation per capita; IEI – 
Innovative entrepreneurship index; QEE – Quality of 
entrepreneurial ecosystem; UNR – unemployment rate 

The values of FEVDs shown in Table 3 convey a 
similar message for all three models. Specifically, the 
forecast variations are predominantly influenced by 
autoregressive effects, while the cross-lag effects are 
negligible. 

 
Table 3 
Forecast error variance decompositions  

Note. NBF – new business formation per capita; IEI 
– Innovative entrepreneurship index; QEE – Quality 
of entrepreneurial ecosystem; UNR – unemploy-
ment rate. 

 
5. Discussion 

 
The results of this study convey a consistent yet 

complex picture of the relationship between en-
trepreneurship and unemployment. Namely, how re-
gional entrepreneurial activity is conceptualised will 

NBF-UNR NBF UNR 
 NBF UNR NBF UNR 

1 1 0 0.001 0.998
2 0.998 0.001 0.001 0.998
3 0.994 0.001 0.002 0.997
4 0.989 0.001 0.002 0.996
5 0.983 0.001 0.002 0.994
6 0.977 0.001 0.003 0.993
7 0.972 0.001 0.003 0.992
8 0.967 0.001 0.003 0.991

IEI-UNR IEI UNR 
 IEI UNR IEI UNR 

1 1 0 0.001 0.999
2 0.999 0.001 0.001 0.999
3 0.999 0.001 0.001 0.999
4 0.999 0.001 0.001 0.998
5 0.999 0.001 0.001 0.997
6 0.999 0.001 0.001 0.996
7 0.999 0.001 0.001 0.995
8 0.999 0.001 0.001 0.994

QEE-UNR QEE UNR 
 QEE UNR QEE UNR 

1 1 0 0.001 0.999
2 0.999 0.001 0.001 0.999
3 0.999 0.001 0.001 0.999
4 0.999 0.001 0.001 0.998
5 0.999 0.001 0.001 0.997
6 0.999 0.001 0.001 0.996
7 0.999 0.001 0.001 0.995
8 0.999 0.001 0.001 0.994
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determine how it is viewed in relation to unemploy-
ment.  

If by regional entrepreneurial activity one means 
the rate of new business establishments, the bidirec-
tional association is absent. Establishing new busi-
nesses has a negative impact on unemployment, 
whereas unemployment is not a significant predictor 
of new business formation. If by regional en-
trepreneurial activity, one means the innovative qual-
ities of startups, the bidirectional association is again 
absent, but in a different way. Innovative startups do 
not directly impact unemployment rates, while lower 
unemployment rates can lead to the emergence of 
more innovative startups.  

 
From the perspective of the entrepreneurship-

unemployment link, the results seem counterintu-
itive. How can overall business formation be more 
impactful for the labour market than innovative busi-
nesses? The wave model provides an answer. In a 
standard wave pattern, there is a question of when 
the direct (new capacities) and displacement (exiting 
capacities) effects cancel out, making the net effect 
on unemployment insignificant. Usually, they cancel 
in the short term (Mueller et al., 2008). Nonetheless, 
it is highly plausible that their intersection depends 
on time and the types of business involved. By na-
ture, innovative businesses are more conducive and 
effective for generating positive market trends. 
Therefore, in the short term, although new business 
formation might appear more advantageous, innova-
tive businesses expedite the induced effect on unem-
ployment. In other words, the desired long-term 
horizon appears more quickly. 

 
Regarding the unemployment-entrepreneurship 

link, in short, neither standard “push” nor “pull” rea-
sons for entering the entrepreneurial arena prevail for 
new business formation. On the other hand, the tra-
ditional “pull” effect is in place for innovative en-
trepreneurs. Thus, in the same data frame, there is a 
presence of “pull” and an absence of “push” condi-
tions. In this way, a concise explanation is provided 
for the numerous previous mixed findings regarding 
the “pull” and “push” conditions. It is context-depen-
dent. Not geographically but entrepreneurially.   

 
Analogously, if by regional entrepreneurial activ-

ity, one means the transformative qualities of stake-
holders involved in the regional entrepreneurial envi-
ronment, there is no reverse causality. Put differently, 
the quality of a regional entrepreneurial ecosystem 
does not directly impact unemployment, nor does 
unemployment directly impact the quality of a re-
gional entrepreneurial ecosystem. On first reading, 
the empirical results pose a potential challenge to the 
theoretically developed (Leendertse et al., 2022; 
Stam & Van De Ven, 2021) and, to an extent, empiri-
cally tested (Iacobucci & Perugini, 2021; Szerb et al., 
2019) entrepreneurial ecosystem model since, in 
such models, regional entrepreneurial ecosystems 
and regional economic outcomes are linked. How-
ever, this interpretation is not straightforward on 
closer inspection for two reasons. First, though the 
influence of economic outcomes on entrepreneurial 
ecosystems is direct in the theoretical models, the im-
pact of entrepreneurial ecosystems on economic out-
comes can also be indirect through productive 
entrepreneurship. Second, the economic outcomes 
in the entrepreneurial ecosystem model are not 
strictly defined.  

 
Therefore, a theoretical resolution is to highlight 

the multitude of economic outcomes at the regional 
level, which, when aggregated into a bundled index, 
exhibit a positive, bidirectional association with the 
entrepreneurial ecosystem.   What is potentially 
equally interesting is the negative impact of the en-
trepreneurial ecosystem on itself, which is discussed 
next.   

 
Notwithstanding the presented empirical evi-

dence of causality, further analysis reveals that the 
values at a single time point in all four variables are 
primarily dominated by their previous values. In 
essence, the shocks to all four variables are of small 
magnitude. In more extreme cases, such as innova-
tive entrepreneurship and entrepreneurial ecosys-
tems, the shocks within the internal dynamics tend 
to fade only after two periods. Similarly, the amount 
of variance explained by values other than internal 
ones is minimal. These features are especially relevant 
to the theoretical development and postulates of en-
trepreneurial ecosystems, as the persistence of qual-
ity entrepreneurship is a consequence of 
entrepreneurial ecosystem theorising.  



39

Recent empirical evidence on the persistence of 
quality entrepreneurship is mixed. The results of this 
paper could be interpreted as providing support for 
those who claim that, at least, a specific type of en-
trepreneurial quality persists over time (Coad et al., 
2025; Van Dijk et al., 2025). What also prevails in 
time is the entrepreneurial ecosystem itself. However, 
an unexpected result is the negative autoregressive ef-
fect. Currently, no theoretical model has anticipated 
this characteristic. One viable interpretation of this 
oversight lies in the possible underestimation of the 
resources required to maintain high-performing 
ecosystems. Alternatively, the results suggest the 
need to consider the role of regional serendipitous 
events (Carayannis et al., 2011), implying that such 
events have diminishing returns in the context of en-
trepreneurial ecosystems. 

 
6. Conclusion and implications 

 
W hen it comes to whether regional en-

trepreneurial activity and unemployment affect each 
other simultaneously, the straightforward answer is 
no. There is no reverse causality between new busi-
ness formation, innovative entrepreneurship, and 
entrepreneurial ecosystems, on the one hand, and 
unemployment, on the other. However, at the di-
rect relationship level, negative influences on unem-
ployment and “pull” factors are associated with new 
business formation and innovative entrepreneur-
ship, respectively. Given the one-country sample, 
these factors are not dependent on the studied re-
gions. Instead, they depend on the level of en-
trepreneurial conceptualisation. Furthermore, 
neither “push” nor “pull” factors explain differences 
in regional entrepreneurial ecosystem quality. Nor 
does the quality of entrepreneurship explain unem-
ployment levels.    

 
Since the wave pattern is present in many sin-

gle-country contexts and the approach to measur-
ing entrepreneurial concepts is market-based 
rather than motivational, the findings are relevant 
to regional policymakers where classic market pos-
tulates are allowed to operate. A general message 
for policymakers is the need for a long-term orien-
tation. They should not infer that new business for-
mation is the primary target of one-off policy 

targeting. The reason is not only the mostly non-
existent response to externally oriented shocks, but 
also the response to changes in its previous levels. 
Coupling those findings with the fact that its his-
torical values primarily drive the forecasted val-
ues of new business formation lends credence to 
the need for a long-term-oriented policy ap-
proach. Support for a long-term approach is also 
evident in prompt market reactions to innovative 
entrepreneurship, which can lead to lasting bene-
ficial effects over a longer time frame. Policymak-
ers should also be attentive to the lack of causal 
impact of entrepreneurial ecosystems on unem-
ployment and the negative contingency of en-
trepreneurial ecosystems on their previous 
values. Although entrepreneurial ecosystems 
benefit entrepreneurs, as evidenced in the litera-
ture, their role in regional performance can be 
questioned, especially because they require a 
substantial pool of resources to reverse the natu-
rally deteriorating trajectory of entrepreneurial 
ecosystem quality. How and to what extent the 
deployment of resources is optimal for boosting 
entrepreneurial ecosystems remains a question 
best answered by each policymaking group for its 
specific circumstances and targeted levels of 
competitiveness.  

 
There are also practical implications relevant to 

entrepreneurs themselves. The role of business envi-
ronments’ attractiveness for entrepreneurial entry or 
exit is rarely questioned (Hajduova et al., 2021). For 
the most part, entrepreneurs and their performance 
respond negatively to increased market competition 
(Li, 2017; Plummer et al., 2022). According to this 
study's results, once a level of innovative ventures is 
established, it persists. Therefore, entrepreneurs in 
such environments should not anticipate significant 
changes. Entrepreneurs should instead expect con-
tinuous competitive pressure, which they should use 
to adjust their strategies and ongoing operations. 
Moreover, additional pressure on businesses comes 
from the failure of entrepreneurial ecosystems to pro-
vide a continuous, stable, and favourable environ-
ment. Given their high dependence on favourable 
entrepreneurial ecosystems, entrepreneurs managing 
purpose-oriented firms should be especially aware of 
this implication (Carle & Rayna, 2025). 
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All the reported results are susceptible to certain 
limitations. The first is the time frame. This study’s 
time dimension is equal to twenty-three, making it 
of moderate length compared to other PVAR-based 
papers. While not inherently a critical drawback, ex-
tending the moderate time frame would have in-
stilled more confidence in the model estimation. 
Somewhat related is the use of yearly data. Quar-
terly data are seldom utilised (e.g., Aubry et al., 
2015). A more frequent dataset would have re-
vealed more intricate relationships amongst the 
chosen variables and could have been used to test 
the wave pattern explicitly. The latter leads to the 
final limitation. The implications of new business 
formation and innovative entrepreneurship for un-
employment depend on the wave-interpretative 
framework, as the long-term effects are not explic-
itly accounted for. Using complementary frame-
works to interpret results is a common practice in 
the field. Also, the wave model is the most robust 
for regional comparisons across countries. Never-
theless, this framework may not be entirely suitable 
for the provided interpretations.   

 
Future research can enhance the validity of this 

study’s results by mitigating or eliminating the limi-
tations outlined above. In other words, a more ro-
bust framework within the confines of a replication 
study is a potential path forward. While on the 
topic of replication, there has recently been an 
uptick in authors calling for replication papers 
(Köhler & Cortina, 2021). Using that basis, future 
studies could adopt the model construction pre-
sented here and apply it to a different single-coun-
try context. Assuming the results are confirmed, 
there is more substantial evidence to support the 
main conclusion. On the other hand, the potential 
for further theorising would be more noteworthy if 
the results were not confirmed. From a theoretical 
standpoint, the promising path forward is to de-
velop a conceptual entrepreneurial ecosystem 
model that accommodates the empirical findings 
of this study.  

 
As mentioned, incorporating regional 

serendipity, high resource-endowment require-
ments, and/or more intricate specification of po-
tential outcomes is a promising pathway for a 

still-emerging field of inquiry. Lastly, once the 
micro-level data are made available, future research 
can further scrutinise the findings of this study. For 
instance, future investigations can uncover whether 
different types of innovative entrepreneurship are 
linked to regional economic performance, as well 
as decipher the potential connection between the 
demographic characteristics of entrepreneurs man-
aging those firms and regional economic perfor-
mance. 

 
 

Author contributions: Conceptualization, M.K.; 
methodology, M.K., and M.T.; software, T.H.; valida-
tion, M.T. and T.H.; formal analysis, M.K., M.T., and 
T.H..; investigation, T.H.; resources, M.K.; data cura-
tion, T.H..; writing—original draft preparation, M.T.; 
writing— review and editing, M.K.; visualization, 
T.H.; supervision, M.K. All authors have read and 
agreed to the published version of the manuscript 
 
Funding: This research is part of the 101120390 - 
USE IPM - HORIZON-WIDERA-2022- TAL-
ENTS-03-01 project, funded by the European 
Union. Views and opinions expressed are however 
those of the authors only and do not necessarily re-
flect those of the European Union or the European 
Research Executive Agency. Neither the European 
Union nor the European Research Executive Agency 
can be held responsible for them. 
Institutional Review Board Statement: Not appli-
cable.  
Informed Consent Statement: Not applicable.  
Data Availability Statement: Available upon re-
quest.  
Conflicts of Interest: The authors declare no con-
flict of interest. 
 
 
 
 
 
 
 
 
 
 
 



41

References  
 

Andrews, R., Fazio, C., Guzman, J., Liu, Y., & Stern, S. 
(2022). The Startup Cartogaphy Project: Mea-
suring and mappingentrepreneurial ecosys-
tems. Research  Policy, 51(2), 104437.  
https://doi.org/10.1016/j.respol.2021.104437. 

Ascani, A., Bettarelli, L., Resmini, L., & Bal land, P.-A. 
(2020). Global networks, local specialisation 
and regional patterns of innovation. Research 
Policy, 49(8), 104031. 
 https://doi.org/10.1016/j.respol.2020.104031. 

Aubry, M., Bonnet, J., & Renou-Maissant, P. (2015). 
Entrepreneurship and the business cycle: The 
“Schumpeter” effect ver sus the “refugee” ef-
fect—a French ap praisal based on regional 
data. The An nals of Regional Science, 54(1), 
23–55. 
https://doi.org/10.1007/s00168-014-0645-x. 

Baumgartner, D., Pütz, M., & Seidl, I. (2013). 
What Kind of Entrepreneurship Drives 
Regional Development in European Non-core 
Regions? A Literature Review on Empirical 
Entrepreneurship Research. European Plan-
ning Studies, 21(8), 1095–1127. 
https://doi.org/10.1080/09654313.2012.
722937. 

Bellmann, L., Evers, K., & Hujer, R. (2018). 
Regional and firm-specific effects on innova-
tions using multi-level methods.  The Annals of 
Regional Science, 61(2), 319–349. 
https://doi.org/10.1007/s00168-018-0869-2. 

Benz, L., Block, J. H., & Johann, M. S. (2024). Hidden 
champions as a determinant of regional devel-
opment: An analysis of german districts. ZFW – 
Advances in Economic Geography, 68(1), 9–39.  
https://doi.org/10.1515/zfw-2020-0043. 

Bergmann, H., & Sternberg, R. (2007). The Changing 
Face of Entrepreneurship in Germany. Small 
Business Economics, 28(2–3), 205–221. 
https://doi.org/10.1007/s11187-006-9016-z. 

Bhattarai, K. (2016). Unemployment–inflation trade-
offs in OECD countries. Economic Modelling, 
58, 93–103.  
https://doi.org/10.1016/j.econmod.2016.
05.007. 

Bonnet, J., & Murtin, F. (2024). Why do students 
leave school early in OECD countries? The 

role of regional labor markets and school poli-
cies. Journal of  Regional Science, 64(2), 277–
307. 
https://doi.org/10.1111/jors.12671. 

Boyce, C. J., Wood, A. M., Daly, M., & Sedi kides, C. 
(2015). Personality change following unem-
ployment. Journal of Applied Psychology, 100(4), 
991–1011. 
https://doi.org/10.1037/a0038647. 

Caliendo, M., Kritikos, A. S., & Stier, C.(2023). The in-
fluence of start-up moti vationon entre pre ne -
urial performance. Small Business Economics, 
61(3), 869–889. 
https://doi.org/10.1007/s11187- 022-00722-6. 

Carayannis, E. G., Provance, M., & Givens, N. 
 (2011).  Knowledge Arbitrage, Serendipity, 

and Acquisition Formality: Their Effects on 
Sustainable Entrepreneurial Activity in Re-
gions. IEEE Transactions on Engineering Man-
agement, 58(3), 564–577. 
https://doi.org/10.1109/TEM.2011.2109725. 

Carle, A., & Rayna, T. (2025). Exploring the coevolu-
tion of entrepreneurial ecosys tems and institu-
tional entrepreneurship: The case of su sta inable 
entrepreneurship. Creativity and Innovation 
Management, 34(1), 180–196. 
https://doi.org/10.1111/caim.12632. 

Cebula, R. J., Davis, M. L., Koch, J. V., & Saunoris, J. W. 
(2020). The relationship between entre pre -
neurial activity and domestic gross state in-mi-
gration patterns in the U.S. Applied Economics, 
52(41), 4542–4556. 
https://doi.org/10.1080/00036846.2020.17
37314. 

Chung, B., Franses, P. H., & Pennings, E. (2024). Con-
ditions that make ventures thrive: From indi-
vidual entrepreneur to innovation impact. 
Small Business Economics, 62(3), 1177–1200. 
https://doi.org/10.1007/s11187-023-00800-3. 

Coad, A., Domnick, C., Santoleri, P., & Srhoj, S. 
(2025). Regional incidence and persistence of 
high-growth firms: Testing ideas from the en-
trepreneurial ecosystems literature. Regional 
Studies, 1–21. 
https://doi.org/10.1080/00343404.2024.24
33498. 

Coad, A., & Srhoj, S. (2023). Entrepre neurial ecosys-
tems and regional persistence of high growth 



42

firms: A ‘broken clock’ critique. Research Pol-
icy, 52(6), 104762.  

https://doi.org/10.1016/j.respol.2023.104762. 
Content, J., Frenken, K., & Jordaan, J. A. (2019). Does 

related variety foster regional entrepreneur-
ship? Evidence from European regions. Re-
gional Studies, 53(11), 1531–1543. 
https://doi.org/10.1080/00343404.2019.15
95565. 

Crecente-Romero, F., Giménez-Baldazo, M., & Del 
Val-Núñez, M. T. (2019). Compet itiveness 
and entrepreneurship rate in Europe during 
the economic recovery phase, 2012–2016. In-
ternational Entrepreneurship and Management 
Journal, 15(2), 455–470. 
https://doi.org/10.1007/s11365-019-00572-x. 

De Vries, N., Liebregts, W., & Van Stel, A. (2020). Ex-
plaining entrepreneurial performance of solo 
self-employed from a motivational perspec-
tive. Small Business Economics, 55(2), 447–
460. 
https://doi.org/10.1007/s11187-019-00244-8. 

Dohse, D., & Vaona, A. (2018). Unemployment and 
new business formation – new  insights into a 
complex relationship. Applied Economics Let-
ters, 25(8), 523–526. 
https://doi.org/10.1080/13504851.2017.13
43437. 

Ezcurra, R. (2011). Unemployment Volatility and Re-
gional Specialization in the European Union. 
Regional Studies, 45(8), 1121–1137. 
https://doi.org/10.1080/00343401003713332. 

Ferrín, M. (2023). Self-Employed Women in Europe: 
Lack of Opportunity or Forced by Necessity? 
Work, Employment and Society, 37(3), 625–
644. 
https://doi.org/10.1177/09500170211035316. 

Fossen, F. M. (2021). Self-employment over the busi-
ness cycle in the USA: A decom position. 
Small Business Economics, 57(4), 1837–1855. 
https://doi.org/10.1007/s11187-020-00375-3. 

Fritsch, M. (2008). How does new business formation 
affect regional development? Introduction to 
the special issue. Small Business Economics, 
30(1), 1–14. 
https://doi.org/10.1007/s11187-007-9057-y. 

Fritsch, M., & Storey, D. J. (2014). Entrepre neurship 
in a Regional Context: Historical Roots, Re-

cent Developments and Future Challenges. 
Regional Studies, 48(6), 939–954. 
https://doi.org/10.1080/00343404.2014.89
2574. 

Gohmann, S. F., & Fernandez, J. M. (2014). 
Proprietorship and unemployment in the 
United States. Journal of Business Venturing, 
29(2), 289–309. 
https://doi.org/10.1016/j.jbusvent.2013.02.0
03. 

Gupta, R. (2024). Untangling the nexus of entre pre -
ne urship and unemployment: A bibliometric 
review. Journal of Global Entrepreneurship Re-
search, 14(1), 30. 
https://doi.org/10.1007/s40497-024-00400-9. 

Hajduova, Z., Coronicova Hurajova, J.,  Smorada, M., 
& Srenkel, L. (2021). Competitiveness of the 
Selected Countries of the EU with a Focus on 
the Quality of the Business Environment. 
Journal of Competitiveness, 13(4), 43–59. 
https://doi.org/10.7441/joc.2021.04.03. 

Horta, H., Meoli, M., & Vismara, S. (2016). 
Skilled unemployment and the creation 
of academic spin-offs: A recession-push 
hypothesis. The Journal of Technology Transfer, 
41(4), 798–817. 
https://doi.org/10.1007/s10961-015-9405-z. 

Hou, A. J., Jonsson, S., Li, X., & Ouyang, Q. ( 2 0 2 5 ) . 
From employee to entrepreneur:  The role of 
unemployment risk. Journal of Financial Eco-
nomics, 163, 103966. 
https://doi.org/10.1016/j.jfineco.2024.103966. 

Iacobucci, D., & Perugini, F. (2021). Entrepreneurial 
ecosystems and economic resilience at local 
level. Entrepreneur ship & Regional Develop-
ment, 33(9–10), 689–716. 
https://doi.org/10.1080/08985626.2021.18
88318. 

Judson, R. A., & Owen, A. L. (1999).  Estimating dy-
namic panel data models: A guide for macroe-
conomists. Economics Letters, 65(1), 9–15. 
https://doi.org/10.1016/S0165-1765 (99) -
00130-5. 

Kachlami, H., Davidsson, P., Oschonka, M., Yazdanfar, 
D., & Lundström, A. (2021).  The regional 
employment effects of new social firm entry. 
Small Business Economics, 57(3), 1221–1241. 
https://doi.org/10.1007/s11187-020-00345-9. 



43

Koellinger, P. D., & Roy Thurik, A. (2012). Entre pre -
neurship and the Business Cycle. Review of 
Economics and Statistics,  94(4), 1143–1156. 
https://doi.org/10.1162/REST_a_00224. 

Köhler, T., & Cortina, J. M. (2021). Play It A g a i n , 
Sam! An Analysis of Constructive Replication 
in the Organizational Sciences. Journal of Man-
agement, 47(2), 488–518. 
https://doi.org/10.1177/0149206319843985. 

Komninos, D., Dermatis, Z., Anastasiou, A., & Papa-
georgiou, C. (2024). The Role of Entrepre ne -
urship in Changing the Employment Rate in 
the European Union. Journal of the Knowledge 
Economy. 
https://doi.org/10.1007/s13132-024-01841-z. 

Leendertse, J., Schrijvers, M., & Stam, E. (2022). 
Measure Twice, Cut Once: Entrepreneurial 
Eco sy stem Metrics. Research Policy, 51(9), 
104336.  
https://doi.org/10.1016/j.respol.2021.104336. 

Li, X. (2017). Exploring the spatial heterogeneity of 
entrepreneurship in Chinese manufacturing 
industries. The Journal of Technology Transfer, 
42(5), 1077–1099. 
https://doi.org/10.1007/s10961-016-9474-7. 

Martiarena, A. (2020). Re-examining the opportunity 
pull and necessity push debate: Contexts and 
abilities. Entrepreneurship & Regional Develop-
ment, 32(7–8), 531–554. 
https://doi.org/10.1080/08985626.2019.16
75776. 

Mrożewski, M., & Kratzer, J. (2017).  Entrepreneur-
ship and country-level innovation: Investigat-
ing the role of entrepreneurial opportunities. 
The Journal of  Technology Transfer, 42(5), 11 -
25–1142. 
https://doi.org/10.1007/s10961-016-9479-2. 

Mueller, P., Van Stel, A., & Storey, D. J.  (2008). The ef-
fects of new firm formation on regional devel-
opment over time: The case of Great Britain. 
Small Business Economics, 30(1), 59–71. 
https://doi.org/10.1007/s11187-007-9056-z. 

Mühlböck, M., Warmuth, J.-R., Holienka, M., & Kit-
tel, B. (2018). Desperate entrepreneurs: No 
opportunities, no skills. International Entrepre -
ne urship and Management Journal, 14(4), 975–
9 97. 
https://doi.org/10.1007/s11365-017-0472-5. 

Müller, S. (2016). A progress review of entrepre -
neurship and regional development: What are 
the remaining gaps? European Planning Studies, 
24(6), 1133–1158. 
https://doi.org/10.1080/09654313.2016.11
54506. 

Nickell, S. (1981). Biases in Dynamic Models with 
Fixed Effects. Econometrica, 49(6), 1417–
1426. 
https://doi.org/10.2307/1911408. 

Nikolaev, B. N., Boudreaux, C. J., & Palich, L. (2018). 
Cross-Country Determinants of Early-Stage 
Necessity and Opportunity-Motivated En-
trepreneurship: Accounting for Model Uncer-
tainty. Journal of Small Business Management, 
56, 243–280. 

 https://doi.org/10.1111/jsbm.12400. 
Novejarque Civera, J., Pisá Bó, M., & López-Muñoz, J. 

F. (2021). Do contextual factors influence en-
trepreneurship? Spain’s regional evidences. In-
ternational Entrepreneurship and Management 
Journal, 17(1), 105–129. 
https://doi.org/10.1007/s11365-019-00625-1. 

Omri, H., Omri, A., & Abbassi, A. (2024). M a c r o -
level determinants of entrepreneurial behav-
ior and motivation. International 
Entrepreneurship and Management Journal, 
20(4), 2629–2667. 
https://doi.org/10.1007/s11365-024-00990-6. 

Patel, P. C., & Devaraj, S. (2022). Non-employer es-
tablishments and economic development in 
counties: Evidence from cross-border neigh-
bor county-pairs in the US. Small Business Eco-
nomics, 58(1), 77–92. 
https://doi.org/10.1007/s11187-020-00399-9. 

Pisá-Bó, M., López-Muñoz, J. F., & Novejarque-
Civera, J. (2021). The ever-changing socioeco-
nomic conditions for entrepreneurship. 
International Entrepreneurship and Management 
Journal, 17(3), 1335–1355. 
https://doi.org/10.1007/s11365-020-00737-z. 

Plummer, L. A., Parker, S. C., & Reyes, S. C. 
(2022). Regional Path Breaking: The Role 
of Industry Switching, Industry Diversity, 
and New Knowledge in New Venture Exit. 
Entrepreneurship Theory and Practice, 46(5), 
1231–1255. 
https://doi.org/10.1177/1042258720952288. 



44

Reynolds, P., Bosma, N., Autio, E., Hunt, S., De Bono, 
N., Servais, I., Lopez-Garcia,  P., & Chin, N. 
(2005). Global Entrepreneurship Monitor: 
Data Collection Design and Implementation 
1998-2003. Small Business Economics, 24(3), 
205–231.  
https://doi.org/10.1007/s11187- 005-1980-1. 

Runst, P., & Thomä, J. (2023). Resilient entre pre -
neurs? — Revisiting the relation ship be tween 
the Big Five and self-em ployment. Small Busi-
ness Economics, 61(1), 417–443. 
https://doi.org/10.1007/s11187-022-00686-7. 

Stam, E. (2015). Entrepreneurial Ecosystems and Re-
gional Policy: A Sympathetic Critique. Euro-
pean Planning Studies, 23(9), 1759–1769. 
https://doi.org/10.1080/09654313.2015.10
61484. 

Stam, E., & Van De Ven, A. (2021). Entrepre neurial 
ecosystem elements. Small Business Economics, 
56(2), 809–832. 
https://doi.org/10.1007/s11187-019-00270-6. 

Szerb, L., Lafuente, E., Horváth, K., & Páger, B. 
(2019). The relevance of quantity and quality 
entrepreneurship for regional  performance: 
The moderating role of the entrepreneurial 
ecosystem. Regional Studies, 53(9), 1308–
1320. 
https://doi.org/10.1080/00343404.2018.15
10481. 

Thurik, A. R., Carree, M. A., Van Stel, A., & A u d r e  -
tsch, D. B. (2008). Does self-employment re -
duce unemployment? Journal of Business 
Ve  n tu ring, 23(6), 673–686. 
https://doi.org/10.1016/j.jbusvent.2008.01.0
07. 

Tsvetkova, A., & Partridge, M. (2021). Knowledge-
based service economy and firm entry: An al-
ternative to the knowledge spillover theory of 
entrepreneurship. Small Business Economics, 
56(2), 637–657. 
https://doi.org/10.1007/s11187-019-00193-2. 

Van Dijk, J., Leendertse, J., Stam, E., & Van Rijnsoever, 
F. (2025). The entrepreneurial ecosystem 
clock keeps on ticking – A replication and ex-
tension of Coad and Srhoj (2023). Research 
Policy, 54(2),  105154.  
https://doi.org/10.1016/j.respol.2024.105154. 

Wosiek, M., Czudec, A., & Kata, R. (2022). 

Relationship between unemployment and 
new business registrations at the local level: 
The case of Poland. Post-Communist Eco no -
mies, 34(8), 1083–1108. 
https://doi.org/10.1080/14631377.2021.
1915072. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Decembar 2025. 45

Biography  
 
Marko Kolaković, PhD, is is a Full Professor at 

the Faculty of Economics and Business, University of 
Zagreb, where he teaches courses in entrepreneur-
ship, strategic management, and economic enter-
prise. Prof. Kolaković has held academic positions at 
the University of Zagreb since 2001 and has served in 
various academic and advisory roles including mem-
bership on governmental and corporate boards. His 
research interests focus on competitiveness, entre-
preneurial strategies, intellectual capital, and the dy-
namics of small and medium-sized enterprises. He 
has published in journals such as European Journal of 
Education, Global Business and Economics 
Review, Zagreb International Review of Economics and 
Business, Tourism and hospitality management, con-
tributing to the fields of entrepreneurship and busi-
ness economics through empirical and conceptual 
studies. 

 
Mladen Turuk, PhD, at the Faculty of Econom-

ics and Business, University of Zagreb, specializing in 
entrepreneurship and entrepreneurial economics. 
His academic work includes teaching, research, and 
publication in areas such as entrepreneurial strate-
gies, digital entrepreneurship, family business, and 
business dynamics. He has participated in numerous 
academic conferences and has contributed to re-
search on SME development and entrepreneurial ed-
ucation. His publications have appeared in journals 
such as Zagreb International Review of Economics and 
Business, International Journal of Economics and 
Business Research, Economic Research, Global Business 
& Economics Anthology reflecting his contributions to 
entrepreneurship and SME studies. 

 
Tin Horvatinović, PhD, is a researcher at the 

Faculty of Economics and Business, University of Za-
greb, affiliated with the Department of Entrepreneur-
ship. He completed his PhD in economics and 
business economics in 2021 at the same institution, 
with research interests in entrepreneurial decision-
making, entrepreneurial finance, regional entrepre-
neurship, and entrepreneurial intentions. Dr. 
Horvatinović has co-edited academic conference 
proceedings and serves as reviewer for several inter-
national journals. His research has been published in 

journals including the International Journal of 
Economics and Business Research, European Journal of 
Education, Review of Managerial Science, Journal of 
Intellectual Capital, and other peer-reviewed outlets 
where he examines topics such as entrepreneurial in-
tentions and bibliometric analyses in economics. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 



46

САЖЕТАК 
 
Веза између оснивања нових предузећа и незапослености предмет је 
расправе у научној литератури већ деценијама. Како је вријеме 
одмицало, појављивали су се нови увиди захваљујући све широј 
примјени методолошки сложенијих приступа. Ипак, и даље постоји 
празнина у разумијевању начина на који иновативни предузетници 
реагују на промјене у незапослености и обрнуто. Слично томе, 
постоји мало емпиријских доказа о односу између предузетничких 
екосистема и незапослености. Да би се ове празнине превазишле, 
подаци су прикупљени на регионалном нивоу, а резултати три 
панел векторска ауторегресиона модела показују да не постоји 
обрнута каузалност између оснивања нових предузећа, иновативног 
предузетништва и предузетничких екосистема, с једне стране, и 
незапослености, с друге стране. Међутим, потврђене су двије 
директне везе. Прво, оснивање нових предузећа има негативан 
утицај на незапосленост. Друго, незапосленост представља негативни 
претходник иновативног предузетништва. Неочекивано, 
ауторегресиони коефицијент предузетничког екосистема је негативан. 
Ови налази су интерпретирани у оквиру робусних теоријских и 
објашњавајућих оквира. Сходно томе, резултати овог истраживања 
могу послужити широком и разноликом кругу регионалних креатора 
политика при осмишљавању стратегија регионалног развоја.. 
 

Сагледавање цјелокупне слике: Повезивање оснивања нових предузећа,  
иновативног предузетништва и предузетничких екосистема са незапосленошћу 
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