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Abstract Institutions have a decisive impact on the
prevalence and nature of entrepreneurship. To date, the
impact of institutions on (productive) entrepreneurship
and the effects of entrepreneurship on economic growth
have largely been investigated in isolation. In this paper,
we bring together institutions, entrepreneurship, and
economic growth using a parsimonious growth model
in a 3SLS specification. In our first stage, we regress
multiple measures of entrepreneurial activity on institu-
tional proxies that are known to correlate with more
productive forms of entrepreneurial activity. Using the
fitted values of this first-stage regression as our proxy
for productive entrepreneurship, we can then estimate a
panel growth regression following Islam (1995) in a
second stage. The third stage then optimizes the estima-
tion of the two equations simultaneously. Our results
show that productive entrepreneurship contributes to

economic growth. In our set of proxies for institutional
quality, financial stability, small government, and per-
ceived start-up skills are the most important predictors
of such productive entrepreneurship.

Keywords Economic growth . Entrepreneurship .
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1 Introduction

In an entrepreneurial society (Audretsch 2007), institu-
tions channel entrepreneurial talent towards productive
entrepreneurship (Baumol 1990; Murphy et al. 1993).
The term Bproductive entrepreneurship^ refers to Bany
entrepreneurial activity that contributes directly or indi-
rectly to net output of the economy or to the capacity to
produce additional output^ (Baumol 1993, p. 30).
The entrepreneur then organizes available resources
such as labor, finance, and knowledge to generate
output. And here institutions determine if, how, and
under what conditions entrepreneurs can get access to
these inputs. Productive entrepreneurship includes en-
trepreneurship that generates innovation and ultimately,
aggregate economic growth (Baumol 2010). The com-
plex of interacting, multilevel institutions supporting
productive entrepreneurship, recently labeled the Entre-
preneurial Ecosystem (cf. Stam 2015; Acs et al. 2017),
is notoriously hard to analyze empirically. Both produc-
tive entrepreneurship and institutional quality are
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concepts that are easier to define in theory than to
accurately measure empirically. Nevertheless,
empirical work relating entrepreneurship to institutions
or economic growth to entrepreneurship is abundant and
a broad range of proxies for both concepts have been
used with mixed results and success. Based on a recent
review of the literature, Bjørnskov and Foss (2016)
concluded that most papers estimate straightforward
models introducing proxies for entrepreneurship in
cross-country and panel data models explaining GDP
per capita, output per worker, or GDP per capita growth.
Evidence on income levels and productivity suggests
that a positive relation with entrepreneurship exists, but
these analyses suffer from endogeneity issues and pos-
sibly publication bias. Moreover, there is very little
evidence on the impact of entrepreneurship on growth.
This lack of clear-cut empirical results can be linked to
the complexity of the relationship that may play out
differently in different contexts and with different lags
(Carree and Thurik 2008; Stam and Van Stel 2011). At
the same time, the empirical literature to date is often
based on measures that are too broad—including all
kinds of necessity and replicative entrepreneurship
(Santarelli and Vivarelli 2007; Shane 2009)—or too
narrow—excluding entrepreneurial behavior within or-
ganizations (Stam 2013; Foss and Lyngsie 2014). More-
over, Bjørnskov and Foss (2016) observe that studies
tend to ignore the theoretically relevant ways in which
firms and entrepreneurs moderate the relationship
between institutions and aggregate economic
performance. Short of collecting better primary data,
there are broadly three ways to handle the lack of
precise, internationally comparable measures of
entrepreneurship.

First, Bruns et al. (2017) propose a latent class model,
estimating the impact of broad measures of entrepre-
neurship on growth allowing for variation in the mar-
ginal effect of such entrepreneurship on growth across a
finite number of classes. By using institutional quality
indicators to predict the class distribution, they can then
identify what institutions contribute to making entrepre-
neurship more productive. Second, Acs and Szerb
(2009), Acs and Szerb (2016), and Acs et al. (2018)
develop an integrated Global Entrepreneurship Index
(GEI) in which institutional variables and indicators of
entrepreneurial activity are combined using an algo-
rithm that in the end assumes the link between institu-
tions and entrepreneurship. The result is an institutional
quality-adjusted index of entrepreneurship at the

national (or regional) level. Third, there is the option
to use 3SLS estimation models (see Urbano and
Aparicio 2016) to estimate a system of equations in
which productive entrepreneurship is estimated, instead
of constructed as in the second option, or left latent as in
the first option.

In this paper, we further explore this third option,
essentially following a two-step procedure, from insti-
tutions to entrepreneurship, and then from entrepreneur-
ship to economic growth. Specifically, we model eco-
nomic growth following a standard panel growth regres-
sion model as in Islam (1995). We extend the panel
growth regression model with productive entrepreneur-
ship. Next, we estimate entrepreneurship as a function
of institutional variables that are known to positively
affect the productivity of entrepreneurship. A rigorous
analysis of the relation between inputs (including insti-
tutional characteristics), outputs (types of entrepreneur-
ial activity), and outcomes (economic growth) for 25
European countries between 2003 and 2014 yields sup-
port for a positive association between institutions and
economic growth through productive entrepreneurship.
In the context of European economies, ambitious
growth oriented, opportunity-driven, and general inde-
pendent entrepreneurial activities, to the extent that they
are driven by institutional quality, are shown to be
relevant for economic growth.1

We test a range of institutional variables to cover the
regulatory, cognitive, and normative dimensions of the
institutional environment for entrepreneurs (Scott
1995). The regulatory dimension is most visible via
the size of government intervention. It negatively affects
the prevalence of opportunity- and growth-motivated
independent entrepreneurial activity. The stability of
the financial system positively affects the supply of
opportunity-motivated independent entrepreneurship,

1 In our analyses, we have used a range of proxies for entrepreneurship,
from the very broad Total Entrepreneurial Activity (TEA) to the much
more narrowly defined Entrepreneurial Employee Activity (EEA). We
do not claim that these proxies measure productive entrepreneurship,
but they serve as the dependent variable in our first-stage regression.
Using broad, more noisy measures for entrepreneurial activity in this
first stage biases our coefficients to zero and inflates our standard
errors, such that our model is less likely to produce significant results.
In that sense, the noisier is our measure of entrepreneurship, the more
conservatively we test our main hypothesis of interest. Also note that
we necessarily test only a limited set of institutional quality indicators.
Again, these variables do not measure but only proxy for institutional
quality. We shall refer to the theoretical concepts Binstitutions^ and
Binstitutional quality^ in the Sects. 1 and .2. In Sect. 4, we take care to
be more precise.
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and independent entrepreneurship in general. The cog-
nitive dimension seems to be relevant to entrepreneur-
ship in general. Perceived start-up skills positively affect
independent entrepreneurial activity, but also
opportunity- and growth-motivated independent entre-
preneurial activity, and entrepreneurial employee activ-
ity. The normative dimension, measured by fear of
failure and the value of entrepreneurship as a career
choice, seems less relevant in the European context.
Only the career choice positively relates to independent
entrepreneurial activity in general, and opportunity-
motivated independent entrepreneurial activity, and
even negatively relates to the prevalence of growth-
motivated entrepreneurial activity. Such activity then,
in turn and to the extent that it is predicted by the various
institutional variables, positively and strongly contrib-
utes to economic growth. That is, entrepreneurial activ-
ity is a proximate cause and should be modeled as the
channel through which (the above) institutions contrib-
ute to economic growth. In the next section, we present
the relevant background in a literature review. Building
on this literature, we develop our empirical strategy in
Sect. 3 and present our results in Sect. 4. Section 5
concludes.

2 Theoretical background and literature review

The field of institutional economics, with seminal con-
tributions from North (1990), Scott (1995), and
Williamson (2000), argues that formal (constitutions,
laws, and regulations) and informal rules (norms, habits,
social practices) play a key role in economic develop-
ment. Recent studies on economic growth show that
institutions are a fundamental cause of economic
growth, shaping more proximate causes like the accu-
mulation of physical and human capital (Hall and Jones
1999; Acemoglu et al. 2005). Baumol (1990) convinc-
ingly argued that institutions also drive the allocation of
entrepreneurial talent in society. He clearly envisioned
an integrated model in which institutions are the funda-
mental cause of growth, moderated through a proximate
cause that is entrepreneurial activity. The literature,
however, largely separates analyses of (a wide variety
of) institutional variables on (many proxies for) entre-
preneurship and another group linking (many proxies
for) entrepreneurship to economic growth. We discuss
these strands of literature in turn and bring them together
in this paper.

2.1 Institutions and entrepreneurship

Authors, linking various measures of national institu-
tions to various indicators of entrepreneurial activity,
can usefully be structured along the regulatory, cogni-
tive, and normative dimensions of institutions (Scott
1995; Busenitz et al. 2000). Table 1 summarizes the
empirical literature along these dimensions.

The regulatory dimension of institutions consists of
laws, regulations, and government policies. Examples
include the regulation of finance, labor, and business
(King and Levine 1993; Bjørnskov and Foss 2010; De
Clercq et al. 2010; Levie and Autio 2011). Here it
should be noted that less regulation is not necessarily
positively correlated with (productive) entrepreneur-
ship. As for example Darnihamedani et al. (this issue)
show, higher start-up costs can prevent low-quality en-
trepreneurship, whereas higher corporate taxes do re-
duce the incentives to start innovative ventures. That
result echoes Stenholm et al. (2013) who also found that
indeed low entry barriers promote replicative but not
high-impact entrepreneurship.2

The cognitive dimension of institutions captures the
knowledge and skills possessed by people pertaining to
entrepreneurship.Within countries, particular issues and
knowledge sets become institutionalized, and certain
information becomes a part of a shared social knowl-
edge. This includes the prevalence of knowledge to start
a business within a society. Papers investigating the
effect of such cognitive institutions on a variety of
entrepreneurship indicators include Bowen and De
Clercq (2008), Levie and Autio (2008), De Clercq
et al. (2010), and Hafer and Jones (2014).

The normative dimension involves the degree to
which people in society admire entrepreneurship, suffer
from fear of failure, and consider independent start-up a
legitimate career choice. Of course, such informal insti-
tutions are hard to measure consistently and precisely
across countries. Still, papers linking indicators of such

2 They also show it is Bconducive^ institutions (e.g., R&D intensity
and patenting) that will drive productive, innovative entrepreneurship.
In their paper, as in Darnihamedani et al. (this issue), however, the
authors take predefined (and self-reported) GEM measures of innova-
tive entrepreneurship as their dependent variables under the implicit
assumption that the self-assessed high-impact entrepreneurs indeed
contribute to economic growth. In this paper, we take GDP per capita
growth and estimate the impact of institutionally driven entrepreneurial
activity. In such an approach, it is more useful to have broader, more
general measures of both institutional quality and entrepreneurial ac-
tivity. See footnote 1.
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cultural attitudes to entrepreneurship include, e.g., De
Clercq et al. (2010), Stephan and Uhlaner (2010), and
Danis et al. (2011).

2.2 Entrepreneurship and economic growth

The three most prominent channels through which en-
trepreneurship may lead to economic growth are inno-
vation creation, innovation diffusion, and competition
(Wennekers and Thurik 1999). Innovation creation in-
volves increasing variety by introducing new knowl-
edge in the economy (Schumpeter 1934; Rosenberg
1992; Metcalfe 2004). Perhaps as important for increas-
ing welfare is the diffusion of innovation by alert entre-
preneurs seeing opportunities to fill gaps in the market
(Kirzner 1997). Finally, there is the competition

mechanism (Aghion et al. 2009; Fritsch and
Changoluisa 2017). Table 2 provides a non-exhaustive
overview of recent studies that have assessed the rela-
tionship between entrepreneurship and economic activ-
ity at the national level. The studies that focus on income
and productivity levels typically find robust positive
effects, but potentially suffer from endogeneity and
reverse causality, among others, through the institutional
quality channel. The much less prevalent studies on (per
capita) income growth show more mixed results.

2.3 Institutions, entrepreneurship, and economic growth

Unlike the papers discussed in this section, we believe it
makes sense to analyze the interplay between institu-
tions, entrepreneurship, and growth in a unified

Table 1 Institutional determinants of entrepreneurship, based on studies that use GEM data

Institutional dimension Type of entrepreneurship Authors

Regulative

Size of government (Opportunity) TEA Bjørnskov and Foss (2008)

Aidis et al. (2012)

Regulatory burdens TEA De Clercq et al. (2010)

Ambitious TEA Levie and Autio (2011)

Opportunity TEA Ho and Wong (2007)

Labor market regulations TEA Van Stel et al. (2007)

Social security Ambitious TEA Hessels et al. (2008)

Rigid working time regulation Opportunity TEA Stephen et al. (2009)

Financial stability (Opportunity) TEA Bjørnskov and Foss (2010)

Financial support Growth-oriented TEA Bowen and De Clercq (2008)

Cognitive

Education support Growth-oriented TEA Bowen and De Clercq (2008)

Education, moderated by opportunity perception Varied Levie and Autio (2008)

Cognitive institutional burdens TEA De Clercq et al. (2010)

Cognitive skills GEDI Hafer and Jones (2014)

Normative

Associational activity TEA De Clercq et al. (2010)

Associational activity TEA Danis et al. (2011)

Normative burdens TEA De Clercq et al. (2010)

Socially supportive culture TEA (various measures) Stephan and Uhlaner (2010)

Social networks TEA Danis et al. (2011)

Trust TEA Nissan et al. (2012)

Individualism TEA Pinillos and Reyes (2011)

Hofstede measures GEDI Rarick and Han (2015)

TEATotal Early-Stage Entrepreneurial Activity, GEDI Global Entrepreneurship and Development Index
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framework. In that way, one can use the structure we
impose on the model to identify the impact that institu-
tional quality has on growth by improving the quality of
entrepreneurial activity. Figure 1 below gives a sche-
matic illustration of the extended model we propose. In
the lower part of the figure, we present the current state
of the art in mainstream growth empirics, where institu-
tions (as a fundamental cause) impact economic growth
via the accumulation of production factors (as proximate
causes). In the upper part, we extend the model by
explicitly accounting for the role of entrepreneurship
in a growth equation. We propose here to model entre-
preneurship as a proximate cause and investigate how
institutional quality, which has before been shown to
associate with entrepreneurial activity, affects growth
through such entrepreneurial activity. The only assump-
tion we then need to impose is that indeed such institu-
tional quality indicators affect growth (mainly) through
their effect on entrepreneurial activity. As such, our
approach can inform the construction of complex insti-
tutional quality-adjusted indices of entrepreneurial eco-
system quality as in Acs and Szerb (2009) and Acs et al.
(2018), while going one step beyond the theoretically
void latent class approach in, e.g., Bruns et al. (2017).

3 Empirical methodology and data

We develop our empirical strategy in four steps. First,
we specify and estimate a standard growth model, for
which we follow Islam (1995) and reproduce his find-
ings as a solid baseline to work on. Second, we intro-
duce different measures of entrepreneurship into this
model directly. Under the assumption that institutions
enable and constrain (productive) entrepreneurship in
society, the third step is to estimate the relationship
between (proxies for) institutional quality and entrepre-
neurial activity. In the fourth step, we then exploit the

link between institutional quality and entrepreneurial
activity to identify the impact of institutionally well-
embedded entrepreneurship on economic growth. We
do this by simultaneously estimating the effect of our
proxies for institutional quality on our measures for
entrepreneurial activity and on GDP per capita growth
in a three-stage least squares (3SLS) specification. We
first derive the model to be estimated more formally. Let
the log GDP per capita in country i and year t be denoted
by yit. The baseline model in conventional panel data
notation is then given by3

Δyit ¼ yit−yit−1 ¼ γ−1ð Þyit−1 þ β1sit

þ β2 nþ g þ δð Þit þ ηt þ μi

þ νit; ð1Þ

where sit represents the log saving rate, approximated by
gross fixed capital formation over GDP; n and g equal
the exogenous and constant growth rates of labor and
technology, respectively; and δ is the constant depreci-
ation rate. ηt represents time fixed effects, μi represents
country fixed effects, and νit is the error term. For the
second step of our procedure, we add different types of
entrepreneurial activity, which are directly inserted into
the model as

Δyit ¼ γ−1ð Þyit−1 þ β1sit þ β2 nþ g þ δð Þit
þ β3ent

j
it þ ηt þ μi þ νit ð2Þ

where ent jit denotes entrepreneurial activity indicator j
for country i and year t.4 This naive model, however,
does not address the endogenous character of entrepre-
neurship and the dependence of its quality on the insti-
tutional context. Ignoring this endogeneity results in
biased estimates of the coefficients in Eq. (2).

Therefore, we proceed, in the spirit of Aparicio et al.
(2016) but aligning closely with the Islam (1995) model,
to develop a system of two equations where entrepre-
neurial activity moderates the impact of a particular set
of institutions (notably those that are expected to

Produc�on
Factors

Economic
Growth

Proximate
Causes

Ins�tu�ons

Fundamental
Causes

Entrepreneurship

Fig. 1 Institutions, entrepreneurship, and economic growth

3 Cf. Islam (1995) Equation (12).
4 Note that, when introduced in this way, we implicitly assume entre-
preneurship is related to the rate at which countries converge on their
respective steady states. Given the panel specification, moreover,
country and time fixed effects in convergence speed have been cleaned
out.
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enhance productive entrepreneurship) on economic
growth, controlling for the impact of the traditional input
factors (see Eq. 3b, where k institutional variables are
represented by inskit, along with m control variables Xm

it
and φt represents time fixed effects).

Δyit ¼ 1−γð Þyit−1 þ β1sit þ β2 nþ g þ δð Þit
þ β3ent

j
it þ ηt þ μi þ νit ð3aÞ

ent jit ¼ α0 þ ∑
K

k¼1
αk inskit þ ∑

M

m¼1
αmXm

it þ φt þ ωit ð3bÞ

We restrict our analysis to 25 of the current 28
European Union countries,5 for which we have annual
data available for the period 2003–2014. This time
frame is not as extensive as used by others in economic
growth modeling as we are constrained by the availabil-
ity of our entrepreneurial activity indicators. For this
reason, we chose to use annual data rather than 5-year
averages as in Islam (1995).6 This also implies, howev-
er, that more of the variation in GDP growth is related to
the business cycle.7

We take data on economic growth and capital forma-
tion from the Penn World Table (PWT) (Feenstra et al.
2015). Our dependent variable, Δyit, is defined as the
first-differenced logarithm of expenditure-side real GDP
per capita in Purchasing Power Parities (PPP). For the
value of s, we take the logarithm of the share of gross
capital formation in GDP. As our measure of n, we
calculate the annual population growth rate. Following
Mankiw et al. (1992), we set (g + δ) to be equal to 0.05

and assume this value to be the same for all countries
and years in our sample. Finally, as our proxy for human
capital we include the logarithm of the human capital
index drawn from the PWT. This indicator is based on
the average years of schooling (Barro and Lee 2013) and
proxies for investment in Bproductive^ human capital.

We include j = 4 alternative indicators for entrepre-

neurship ent jit. Data have been obtained from the Global
Entrepreneurship Monitor (GEM) (Reynolds et al.
2005; Bosma 2013). The first indicator ent1 denotes
the prevalence rate of individuals who are actively in-
volved in starting up a business, being either in the pre-
start-up phase (having taken concrete steps to get the
business started) or at most 42 months after the business
started to generate income. This indicator is called Total
Early-Stage Entrepreneurial Activity (TEA). It is impor-
tant to note that this measure is treating all new inde-
pendent economic activities equal. Opening a coffee
shop or restaurant qualifies as TEA as much as starting
Facebook or Spotify. Indicators ent2 and ent3 nuance
TEA in terms of motivation (TEAopp = opportunity-mo-
tivated rather than necessity-motivated) for engaging in
entrepreneurship and in terms of ambition (TEAgro =
high growth expectations; specifically, entrepreneurs
expecting to create five or more jobs in the coming
5 years), respectively. Indicator ent4, finally, denotes
the rate of entrepreneurial employee activity (EEA):
the prevalence rate of individuals who, as an employee,
are actively involved in developing new products and
services (see Bosma et al. 2013; Stam 2013).8 Still,
given their broad definitions, these indicators are likely
to capture a rather broad range of activities with varying
impacts on economic growth.

Our measures capturing the regulatory dimension of
institutions are taken from the Fraser Institute Economic
Freedom project.9 We take three specific measures from
this source, SGOV = Bsize of government,^ REGB = B
regulation of credit, labor, and business,^ and FINS = B
financial stability^ (also known as Baccess to sound
money^). Higher scores for SGOV indicate Bsmall gen-
eral government consumption,^ Bsmall transfer sector,^
Bfew government enterprises,^ and Blow marginal tax
rates and high-income thresholds.^ Higher scores for
REGB indicate Bhigh percentage of deposits held in
privately owned banks,^ Blow foreign bank license

5 Omitted EU-28 countries are Bulgaria, Cyprus, and Malta. UK is
included.
6 In our Appendix (Online Resource), we describe the results of a
generalized method of moments (GMM-SYS) technique as a check
for robustness. In one of the specifications, we adopt a 3-year average
setup. Results remain qualitatively similar.
7 Given the fact that our period includes the financial crisis of 2007–
2011 that affected most European member states substantially, this
should be duly considered when interpreting the results. The financial
crisis can be expected to obscure the hypothesized, long-run relation-
ships between institutions, entrepreneurship, and economic growth.
That is, as demand-side economic shocks dominate observed economic
growth, the relationship between these variables from the supply side
will be harder to discern. This would bias our coefficients towards zero
and again bias our results against finding support for the hypothesis
that entrepreneurship improving institutions affect economic growth.
As such, it implies that our test is conservative. Alternatively, one could
interpret our model as a test of the hypothesis that institutionally
embedded entrepreneurship helps moderate and absorb negative
demand-side shocks (as opposed to creating long term growth). Either
way, the analyses can reveal useful insights on the relation between
institutions, entrepreneurship, and economic growth.

8 The EEA measure was introduced in the GEM survey only in 2011
and has been adopted systematically only since 2014.
9 https://www.fraserinstitute.org/economic-freedom/map
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denial rate,^ Bprivate sector’s share of credit is close to
the base-year-maximum,^ Binterest rates is determined
primarily by market forces and the real rates are
positive,^ Blow impact of minimum wage,^ Bno price
controls or marketing boards,^ and Bstarting a new busi-
ness is generally easy.^ Higher scores for FINS indicate
Blow annual money growth,^ Blow or no variation in the
annual rate of inflation,^ Blow inflation rate,^ and
Bforeign currency bank accounts are permissible without
restrictions.^ This variable largely captures macroeco-
nomic financial stability, maintained by sound financial
institutions, which are often considered to be an impor-
tant precondition for economic development (Levine
1997). The scores are obtained from various sources,
based on an assessment of existing rules and regulations
in the different areas mentioned above. All scores range
between 0 and 10.

Information on cognitive and normative elements of
institutions were taken from the GEM. Concerning the
cognitive elements, we include an element that relates
specifically to entrepreneurship: SKIL = Bperceived
knowledge and skills to start a business.^ SKIL is
proxied by the percentage of the working age population
who indicate that they Bbelieve to have the required
skills and knowledge to start a business,^ as measured
via the GEM Adult Population Surveys.10

To cover the normative dimension we include
FEAR = Bfear of failure^ and CARE = Bentrepreneur-
ship as a good career choice.^ We measure FEAR as
the percentage of individuals indicating that fear of
failure would prevent them from setting up a business
out of those that perceive that there are good opportuni-
ties to start a business in the area where they live. CARE
denotes the percentage of the working-age population
who believe that entrepreneurship is considered as a
good career choice in their country.

In deriving the GEM-based measures at the national
level from individual data, the observations have been
weighted according to observed age and gender patterns
in the countries (see Bosma 2013). Finally, we control
for unemployment by including the rate of unemploy-
ment as percentage of total labor force. Descriptive
statistics of variables that enter Eqs. 2 and 3a are shown
in Table 3.11 Correlations between independent vari-
ables are generally low, and multicollinearity issues are
not present. Perhaps most interesting is that the EEA
indicator appears to have the strongest positive correla-
tions with the three performance indicators (1–3), and
with the production factors (4–6).

Descriptive statistics of the variables that enter Eq. 3b
(Table 4) also suggest no danger of multicollinearity.We
observe that the variables expressing the regulatory
dimension of institutions (SGOV, REGB, and FINS),

10 It should be acknowledged that this measure may encompass dif-
ferent elements: it may reflect (subjective) skills, the difficulty of
starting a business (minimum capabilities needed) in each context,
and even the awareness of the difficulty or easiness of starting a
business. In some contexts, it may also reflect Boverconfidence^ on
the aggregate level.

11 Here, variables 2 (GDP per capita growth rates) and 3 (labor pro-
ductivity growth) represent alternative measures of economic perfor-
mance. Models explaining these performance measures have been
analyzed as a check for robustness—available from the authors upon
request.

Table 3 Descriptive statistics growth equation

Variable Mean S.D. Min Max Correlation coefficients

1 2 3 4 5 6 7 8 9

1 ln (GDP pc) 10.36 0.32 9.52 11.46

2 Δln (GDP pc) 0.02 0.04 − 0.14 0.15 − 0.258

3 ln Productivity 11.17 0.25 10.38 11.74 0.936 − 0.28
4 ln Gr. Cap. For 3.21 0.19 2.66 3.67 0.112 0.265 0.03

5 ln Pop Gr. 0.00 0.01 − 0.04 0.01 0.267 − 0.203 0.312 0.028

6 ln Human Cap. 1.15 0.10 0.80 1.32 0.240 0.005 0.146 − 0.221 − 0.033
7 TEA 6.34 2.38 1.63 14.26 − 0.182 0.194 − 0.174 − 0.152 − 0.303 0.058

8 TEAopp 4.73 1.77 0.81 11.32 0.013 0.157 − 0.028 − 0.057 − 0.237 0.073 0.932

9 TEAgro 1.41 0.98 0.06 6.49 − 0.299 0.286 − 0.274 − 0.112 − 0.365 0.164 0.778 0.693

10 EEA 5.40 2.99 0.76 16.18 0.510 0.126 0.415 0.382 0.133 0.32 − 0.217 0.014 − 0.172
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the cognitive dimension (SKIL), and the normative di-
mension (FEAR, CARE) are positively associated with
the more generic measures of entrepreneurship (TEA
and TEAopp).

4 Results

Given our data availability, adopting annual data be-
tween 2003 and 2014 for 25 European countries, we
first reproduce the panel data structure model introduced
by Islam (1995). Bearing in mind the different time
frame and set of countries, the estimates shown in Ta-
ble 5 in model 1 compare rather well with those reported
in Table 4 (22 OECD countries, 5-year periods) of Islam
(1995). The estimated coefficient of the lagged depen-
dent variable equals − 0.28 (this translates to 0.72 in
Islam’s (1995) specification, where he found a coeffi-
cient of 0.59) and is significantly different from zero,
suggesting convergence—all else being equal. The
share of gross capital formation is also positively asso-
ciated with economic growth around the steady state.
We find a coefficient of 0.16, where Islam (1995) reports
0.12. The coefficient on population growth is, as in
Islam (1995), not significant.12 For human capital, we
have taken a different variable, based on years of school-
ing (taken from Barro and Lee 2013) and assumed
returns, and find a strong positive association with eco-
nomic growth.

Adding different types of TEA to the equation in
models 2a–2d, we observe that the more generic indi-
cator of early-stage entrepreneurship, TEA, as well as
the more specific ones, TEAopp and TEAgro, are margin-
ally significant, whereas EEA is insignificant. Models
2a, 2b, and 2c do explain more of the data variance. One
should note, however, that in model 2d we use a smaller
sample due to more limited data availability. Based on
the results in Table 5, a few observations can be made.
First, we do find evidence for a positive association
between the three TEA measures and GDP growth in
our sample of European countries, over and above the
impact of the traditional input factors. This is consistent
with recent work like Aparicio et al. (2016) and Erken
et al. (2016). However, the estimated size of the effect
appears to be very limited: a 10% increase in a country’s
TEA rate (which is realistic given the within-country

variation) would, based on the results in model 2a, result
in a mere 0.18% (note, not percent point) increase in
GDP per capita growth. This may be statistically signif-
icant, but is an insignificant effect on the economy at
large. Even in Europe, more restaurants and retail stores
do not cause significant economic growth.

A second observation is that the variance of GDP
growth in European countries explained by entrepre-
neurship picks up the modest part of the impact ascribed
to human capital in model 1. Possibly this is because in
Europe (the quality of), entrepreneurship is correlated
with the overall educational level, whereas variance in
entrepreneurial activity is higher than for educational
attainment in our specific sample of countries. The other
input factors seem far less affected. Thus, we may
tentatively conclude that the impact of our measures
for entrepreneurial activity on growth mostly links to
human capital. Seeing entrepreneurship as a specific
type of human capital has a long legacy in economics,
going back to Marshall (1920) and Schultz (1975), we
interpret this result as weakly supporting their intuition.

As shown in Fig. 1, however, our model is not
complete at this stage: entrepreneurship is treated as an
independent variable, while the literature described in
the previous section strongly suggests it is not. We have
not accounted for the institutional settings that provide
the incentive structure for entrepreneurship. We do this
in two steps: we first explain the country variation in
entrepreneurship, by regressing our four indicators of
entrepreneurship on our institutional variables. Second,
we link these institutional variables to the growth equa-
tion by estimating an entrepreneurship and a growth
equation in a simultaneous three-stage least squares
(3SLS) panel data setting.

As a prelude to the 3SLS results, Table 6 presents the
results of a linear model explaining national rates of
entrepreneurial activity as measured by the TEA and
EEA rates (i.e., Eq. 3b only). We included year dummies
(φt) to account for business cycle effects that in our sample
period are likely to dominate changes in institutional
variables. Thus, the variance explained by institutional
quality indicators is mainly identified across countries.
We find that smaller Bsizes^ of government tend to go
together with more entrepreneurial activity. The effect of
the latter, however, is not significant for entrepreneurial
employee activity (EEA). This makes sense, as a larger
presence of government in economic activities, and the
safety nets associated with it, are not expected to dis-
courage EEA per se. Total early-stage entrepreneurial

12 This can be explained by rather low variance in this variable in our
sample.
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activity (TEA), opportunity-driven entrepreneurial activ-
ity (TEAopp), and growth-oriented entrepreneurial activ-
ity (TEAgro) seem to positively associate with financial
stability (FINS). We should be careful interpreting these
results, however, in a sample that was severely affected
by the financial crisis.

The generally perceived ability and knowledge to
start a business (SKIL) correlates strongly with observed
entrepreneurship rates. Apparently self-efficacy is an
important element of national institutional settings, re-
gardless of whether this would be in starting a business
or becoming active as an entrepreneur within the bound-
aries of an already existing firm.

Considering the effect of institutional structures, TEA
rates have been structurally higher since 2011. Further
analysis should demonstrate if this is due to a
(post)economic crisis effect, or for example, to a higher
presence of Eastern European countries in the sample
(which may not be fully reflected by the institutional
variables). In our regressions, such level shifts are
absorbed in the year dummies. The variance explained
is within the acceptable range given results from other
studies summarized in Table 1. Various other variables
have been included in alternative specifications. These
did not appear to increase the model fit and/or result in
multicollinearity issues.13

We opted to include the broadest measure of entre-
preneurial activity, overall TEA, in our 3SLS approach
to capture most of the institutional quality induced pro-
ductive entrepreneurship. Table 7 presents the results
from the 3SLS procedure and shows that the effects of
lagged GDP and share of gross capital formation are
very similar to those in Table 5. Replacing crude TEA by
the fitted values from the first-stage entrepreneurship

regression, ^TEA, however, changes the picture for the
influence of (fitted) entrepreneurship and human capital.
The part of entrepreneurial activity that results from

better underlying institutions, ^TEA, is positively associ-
ated with economic growth. Model 3c introduces the
normative and cognitive dimensions of institutions and
demonstrates the importance of societies that express
high levels of perceived skills to start a business.

13 Measures that entered the regression included corruption, associa-
tional activity, trust and informal investments. Including these mea-
sures either led to insignificant results, multicollinearity issues, and/or a
significant loss in the number of observations. The variables included
in the final model were chosen based on alignment with the literature
and yielding an acceptable number of observations in our country-year
data structure.T
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The results in Table 7 show that our proxies for the
regulatory and cognitive institutional aspects of the en-
trepreneurial ecosystem operate on economic growth by
improving the quality of total entrepreneurial activity.

The coefficient on dTEA is (an order of magnitude) larger
than the coefficient on TEA in Table 5, implying that the
contribution of entrepreneurial activity that is predicted
by aspects of the institutional environment is much
bigger than the contribution of broad total entrepreneur-
ial activity. Together, this supports the hypothesis that
entrepreneurship is a proximate while institutional qual-
ity is a fundamental cause of economic growth. Our
results confirm results in, e.g., Stenholm et al. (2013)
and many others, who have shown that not all entrepre-
neurship is equally innovative or productive. At the
same time, our results also confirm the importance of
entrepreneurial activity as an important proximate cause

of economic growth (Acs et al. 2009; Acs and Sanders
2013).

As a robustness check, we also adopted a GMM
technique, following Caselli et al. (1996) who applied
this technique to the data used by Islam (1995).14 Our
main results appear to be robust to adopting this alter-
native specification. The appendix (Online Resource)
also includes the results of auxiliary 3SLS regressions,
where TEAopp and TEAgro are taken as entrepreneurship
indicators and where our institutional proxies are
modeled to also impact the traditional input factors, in
line with the dashed arrow in Fig. 1.

14 The rationale (exploiting the dynamic nature of the panel structure),
limitations (no explicit account of the effect of institutional quality on
entrepreneurial activity), and results are discussed in the material given
in the Online Resource.

Table 5 Estimation results, fixed effects panel data approach

Model 1 Model 2a Model 2b Model 2c Model 2d

Lagged GDP per capita (ln) − 0.28** − 0.30** − 0.29** − 0.31** − 0.37**
(0.07) (0.07) (0.07) (0.07) (0.11)

Share of gross capital formation (ln) 0.16** 0.16** 0.16** 0.16** 0.08

(0.02) (0.02) (0.02) (0.02) (0.06)

Population growth (ln) − 0.37 − 0.76 − 1.01 − 0.27 − 2.82
(1.13) (1.03) (1.05) (1.02) (4.78)

Human capital index (ln) 0.84** 0.78** 0.78** 0.85** 1.75

(0.22) (0.23) (0.23) (0.23) (1.07)

TEA (ln) 0.018*

(0.008)

TEAopp (ln) 0.018*

(0.007)

TEAgro (ln) 0.012*

(0.005)

EEA (ln) 0.017

(0.010)

Constant 2.15**
(0.48)

2.38**
(0.52)

2.37**
(0.52)

1.75**
(0.45)

1.87***
(0.92)

F statistic 26.4 20.7 20.2 22.5 6.2

Adjusted R-squared 0.41 0.42 0.42 0.43 0.50

N 210 210 210 210 56

Number of countries 23 23 23 23 23

Clustered standard errors in parentheses. Dependent variable: GDP per capita growth in purchasing power parities (PPP), in logarithm

*p < 0.05; **p < 0.01; ***p < 0.1
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We also tested for the economic significance of the
moderation effects represented by the institutional set-
tings impacting economic growth through entrepreneur-
ship. For the regulation of credit, labor and business, and
the size of government, as well as the perceived skills to
start a business among the population, we found statis-
tically significant effects (p < .05). Improving each of
these institutional components by 10% is estimated to
lead to an increase in the growth of GDP per capita by
about 1% point, respectively.15 However, one should
bear in mind that changing institutions (or rather the
variables representing them in our data) by 10% is a
very ambitious goal that usually requires multiple years
of consistent and serious commitment towards improv-
ing the institutional structure.16

Regarding the cognitive dimension of institutions, we
estimated the moderation effects for the single significant
variable in the entrepreneurship equation: the degree to
which individuals in society perceive to have the skills to
start a business (SKIL). This variable arguably includes
two dimensions: awareness of what entrepreneurship en-
tails and self-efficacy. Increasing this rate by 10% (which
is a realistic assumption given observed variation be-
tween countries) would increase growth in GDP per
capita with 0.5% points via more productive entrepre-
neurship. Thus, nurturing a culture of entrepreneurship
that stimulates awareness and perceived capabilities can
have a significant positive effect on GDP per capita
growth through promoting productive entrepreneurial
activity.

5 Conclusions

In this paper, we have tested to what extent and how
institutional quality drives productive entrepreneurship
that in turn promotes economic growth. With this we

15 The ln dTEA coefficient in the growth equation then equals
0.11, while the coefficients for ln business regulations and ln
government size (in the entrepreneurship equation on ln TEA)
equal 1.0 and 0.8, respectively. This implies that for a 10%
increase in these institutional quality indicators, the effect on
Δlny is 10%*{1.0, 0.8}*0.11 = {0.011, 0.008} or about 1% point
higher growth, which, relative to an average growth of 0.02 with
standard deviation 0.04 (see Table 3) is highly significant.
16 Indicators range from 0 to 10; however, we observe limited variation
in the indicators over time: absolute averages of changes in a 5-year
period equals to 0.33 for the regulation variable, with a maximum of
1.75. The average value of this indicator equals 7.2. Hence, in a 5-year
period the average (absolute) change equals 4.5%.

Table 6 Determinants of different types of entrepreneurship,
pooled OLS: evidence from 25 EU countries, 2003–2014

TEA TEAopp TEAgro EEA

Institutions

REGB 0.02 0.06 0.03 0.13

(0.07) (0.07) (0.10) (0.24)

SGOV 0.10 0.15* 0.35* 0.20

(0.06) (0.07) (0.15) (0.26)

FINS 0.24** 0.24** 0.29** 0.21

(0.06) (0.06) (0.07) (0.39)

FEAR − 0.06 − 0.14 − 0.28 − 0.55
(0.15) (0.15) (0.27) (0.67)

SKIL 0.81** 0.85** 1.25** 1.62**

(0.12) (0.15) (0.29) (0.54)

CARE 0.61* 0.63* 0.12 − 0.04
(0.22) (0.26) (0.30) (1.03)

Controls

Unemployment
rate (ln)

0.03 − 0.01 0.13 − 0.21
(0.13) (0.14) (0.14) (0.27)

Human capital (ln) − 3.18 − 2.41 − 0.96 4.16

(3.06) (2.97) (3.83) (10.36)

Year dummies (base year is 2003/2011)

2004 0.04 0.02 − 0.30

(0.10) (0.12) (0.17)

2005 0.16 0.09 − 0.18

(0.10) (0.11) (0.20)

2006 0.12 0.06 − 0.17

(0.11) (0.12) (0.13)

2007 0.11 0.06 − 0.18

(0.11) (0.12) (0.15)

2008 0.28*** 0.25 − 0.02

(0.15) (0.18) (0.22)

2009 0.26 0.19 − 0.10

(0.16) (0.17) (0.22)

2010 0.14 0.11 − 0.15

(0.17) (0.18) (0.21)

2011 0.43* 0.38*** 0.37***

(0.18) (0.19) (0.21)

2012 0.53** 0.50* 0.34 0.05

(0.19) (0.19) (0.23) (0.11)

2013 0.55** 0.48* 0.25 0.10

(0.19) (0.20) (0.23) (0.15)

2014 0.59* 0.50* 0.37 − 0.25
(0.22) (0.23) (0.26) (0.22)

Constant − 3.05 − 4.64 − 7.98*** − 10.78
(3.42) (3.28) (4.63) (15.32)

F statistic 142.3 67.13 28.15 8.382

Adjusted R-squared 0.476 0.437 0.336 0.432

N 208 208 207 55

Number of countries 25 25 25 21

Clustered standard errors between parentheses. Dependent vari-
able: Total Early-Stage Entrepreneurial Activity (TEA). Hausman
tests revealed a fixed effects estimation is preferred over pooled
OLS and random effects estimations

*p < 0.05; **p < 0.01; ***p < 0.1
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obtained improved estimates of the impact of entrepre-
neurship enhancing institutions on economic growth. To
do so, we first augmented the well-established model of
Islam (1995) and included various measures of

entrepreneurial activity in the panel regressions for a sam-
ple of 25 European countries covering 2003–2014. Based
on the existing literature on institutions and entrepreneur-
ship, we identified relevant indicators fitting each of the

Table 7 Institutions, entrepre-
neurship and economic growth:
estimation results, 3SLS ap-
proach, and simultaneous equa-
tion model

Clustered standard errors in pa-
rentheses. Dependent variable in
growth equation: GDP per capita
growth in purchasing power pari-
ties (PPP), in logarithm. Depen-
dent variable in entrepreneurship
equation: Total Early-Stage En-
trepreneurial Activity (TEA).
Year dummies included in the
entrepreneurship equation, coun-
try dummies included in the
growth equation. Variables in-
cluded in the interaction terms in
models 5a and 5b have been
mean-centered at zero

*p < 0.05; **p < 0.01; ***p < 0.1

Model 3a Model 3b Model 3c

Growth equation

Lagged GDP per cap. (ln) − 0.28** − 0.33** − 0.34**
(0.06) (0.05) (0.04)

Share gross cap. form. (ln) 0.10** 0.09** 0.14**

(0.03) (0.02) (0.03)

Population growth (ln) − 1.41 − 1.56 − 0.99
(1.33) (1.00) (1.00)

Human capital (ln) − 0.13 − 0.19 0.28

(0.24) (0.19) (0.25)

^TEA (ln)
0.21** 0.20** 0.11**

(0.07) (0.03) (0.02)

Constant 3.04** 3.50** 3.58**

(0.60) (0.55) (0.41)

Entrepreneurship equation

Control variables

Unemployment − 0.15** − 0.09*** − 0.08
(0.05) (0.05) (0.07)

Human capital − 0.13 − 0.09 − 0.05
(0.37) (0.29) (0.30)

Institutions

REGB 0.09** 0.14**

(0.02) (0.02)

SGOV 0.13** 0.15**

(0.03) (0.02)

FINS 0.01 − 0.01
(0.03) (0.05)

FEAR − 0.02
(0.08)

SKIL 0.48**

(0.12)

CARE 0.13

(0.13)

Constant 0.43** − 0.98** − 4.06**
(0.12) (0.33) (0.94)

Model parameters

ln(σ1) − 2.62** − 2.74** − 3.19**
(0.32) (0.14) (0.10)

ln(σ2) − 1.06** − 1.17** − 1.26**
(0.07) (0.06) (0.06)

Atan(ρ) − 1.97** − 1.90** − 1.43**
(0.35) (0.15) (0.20)

Observations 251 251 230

Number of countries 25 25 25
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three components identified by Scott (1995): regulative,
cognitive, and normative. As for the regulative component,
we showed that the regulation of credit, labor, and business
is positively—while the size of the government is nega-
tively—related to entrepreneurial activity. Concerning the
cognitive element, nurturing a culture of entrepreneurship
that stimulates awareness and perceived capabilities was
found to be conducive to entrepreneurial activity. And we
found a positive link between these institutional variables
and GDP per capita growth that operates through all types
of entrepreneurial activity. A robustness check, adopting
Caselli et al. (1996) proposed econometric technique
(GMM-sys) for dealing with panel data structures and
one where we also allow the institutional variables under
investigation to operate through factor accumulation, cor-
roborate our main findings.

In fact, by explicitly taking the entrepreneurial channel
for institutional quality into account, the variation in na-
tional economic growth explained increased, whereas the
importance of human capital was shown to diminish. In
terms of directions for policy, this combination of findings
potentially signals that education should not only be di-
rected towards cognitive skills, but also towards recogniz-
ing (business) opportunities and challenges, as well as
teaching approaches to evaluate and exploit such opportu-
nities and challenges. Greater attention to such soft and
hard skills, possibly starting from primary education,
would raise the awareness and appreciation of individuals’
own skills and knowledge required for (productive) entre-
preneurship. This, paired with regulations around credit,
labor, and business regulation that is Bfriendly^ for entre-
preneurs, increases per capita income growth. Given our
results, increasing the perceived skills by 10% could result
in an increase in GDP per capita growth of 0.5% points
and improving the regulations around credit, labor, and
business by 10% could result in additional growth of 1.1%
points. Increasing these institutional scores by 10% is
certainly not trivial and will require a sustained and
targeted institutional reform strategy. Moreover, before
one would start such an undertaking, many more institu-
tional variables and proxies for entrepreneurial activity
might be tried and tested using our proposed approach,
to verify that we have identified the most relevant ones.17

But the rewards are certainly worth the effort.

Our paper does not pretend to unravel all the myster-
ies of economic growth. A promising direction to do so
understands the economy as a complex system
(Beinhocker 2006; Arthur 2013), in which entrepre-
neurs are key agents who drive the creation of new
organizational arrangements, technologies, and institu-
tions, to better solve problems in society. In this article,
we do show that economic growth models can be sig-
nificantly improved in that direction, by considering
institutional quality and entrepreneurial activity togeth-
er. This builds on, and might further improve, the
emerging literature on entrepreneurial ecosystems
(Stam 2015; Acs et al. 2017), where empirical analysis
is difficult, but essential. In addition, we propose a
method for identifying the most relevant institutions that
operate through entrepreneurial activity, broadly de-
fined, on GDP per capita growth. This paper provides
input that will help develop more quality-adjusted mea-
sures of entrepreneurship (e.g., Acs and Szerb 2009;
Acs et al. 2014; Acs et al. 2018) and informs the latent
class approach (Bruns et al. 2017) about the institutional
variables that may predict entrepreneurial growth
regimes.
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