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ABSTRACT
Objective: The goal of this article is to analyse the impact of different measures of entrepreneurial activity,
namely through attitudes and behaviour, on the economic growth of 21 European countries. The goal is to
assess the impact of entrepreneurial activity, measured by perceived capabilities, perceived opportunities,
entrepreneurial activity, and total early stage, on the economic growth of these countries.
Research Design & Methods: This study is based on a quantitative methodology and uses a data panel covering 21 European countries and a period from 2001 to 2019 (196 observations). A statistical analysis of the
dependent, independent and control variables was performed, panel data stationarity analysis was carried
out, and three multiple linear regression models were estimated using the generalized method of moments
(dynamic panel data).
Findings: The results suggest that the entrepreneurial activity driven by the opportunity has a positive impact
on the gross domestic product per capita and, as such, stimulate the economic growth of the European countries considered in this sample. However, entrepreneurial activity at an early stage and the skills and
knowledge to start a new business have a negative impact on the economic growth of these countries.
Implications & Recommendations: In general, this study suggests that entrepreneurship driven by opportunity (directly or indirectly by perceived capacities) is a key factor in stimulating the European countries’
economic growth considered in this sample.
Contribution & Value Added: This study complements the existing literature that analyses the impact of
entrepreneurship on economic growth, but using a sample of countries in Europe (there are few empirical
studies for this purpose on European countries), and it is innovative because three different measures of
entrepreneurial activity are tested, a more generic one and two other measures of entrepreneurial behaviour and attitudes collected by the global entrepreneurship monitor (GEM) to assess their impact of entrepreneurship on countries’ economic growth.
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INTRODUCTION
In recent years, the role of entrepreneurship as a driver of economic growth in countries and regions
has been emphasized, arousing the growing interest of several authors. The first difficulty when studying a phenomenon like entrepreneurship is defining the concepts of entrepreneurship and entrepreneur but also finding a reliable, robust, comprehensive, and comparable measure of countries’ entrepreneurial activity (Pittaway, 2005).
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Based on the definitions found in the literature that bring together the greatest theoretical consensus
among the authors, we can define entrepreneurship as an activity of innovating through a process of
creative destruction (Schumpeter, 1911), the discovery of information that allows the detection of business opportunities (Kirzner, 1973) in environments of uncertainty and risk (Knight, 1921). Thus, in general
terms, entrepreneurship can be understood as the intention or action aiming to generate value through
products, new methods or through new businesses. In this context, the entrepreneur is the individual
who develops the entrepreneurial activity, bearing risks, uncertainties and business opportunities.
If capturing the dimension of entrepreneurship and entrepreneurship in a single definition is difficult, it is even more challenging to find a measure, in empirical terms, of entrepreneurship that is robust and efficient and that allows countries to be compared in terms of entrepreneurial activity since
there are numerous definitions of entrepreneurship, several international databases that collect different measures and dimensions of entrepreneurial activity, making comparison difficult.
Over time, several empirical studies have been carried out that place entrepreneurship as an important antecedent of economic growth at country level (Amorós, Fernández, & Tapia, 2012; Ács, 2006;
Audretsch, 2007; Ács & Naudé, 2011; Carlsson et al., 2009; Baumol & Strom, 2007; Minniti & Lévesque,
2010; Hessels & Van Stel, 2011; Stam & Van Stel, 2011; Olaison & Meier Sørensen, 2014). However,
there is no consensus among authors on the results of this impact, which may vary according to the
macroeconomic condition of the countries (usually expressed by the gross domestic product per capita)
and the variables used to measure entrepreneurial activity. In this context, our study aims to measure
the impact of entrepreneurial activity measured through entrepreneurial behaviour and attitudes variables collected by GEM on the economic growth of 21 European countries (from 2001 to 2019, with
European countries being selected according to data availability. The goal is to assess the impact of
entrepreneurial activity, measured by perceived capabilities, perceived opportunities, entrepreneurial
activity, and total early stage, on the economic growth of these countries. For this purpose, this study
uses a quantitative methodology based on a panel of data composed of the aforementioned variables
collected for 21 countries in Europe in the period 2001 to 2019. In terms of methods, a statistical analysis was carried out on the dependent and independent variables and three multiple linear regression
models were estimated by the generalized method of moments, with cross section weights.
This study, in addition to complementing the existing literature that analyses the impact of entrepreneurship on economic growth, also contributes to further understanding of the relevance of
entrepreneurship for economic growth of countries in two ways: (1) few studies use a sample of
European countries (Stoica & Roman, 2020) and (2) three measures of entrepreneurial activity were
used, one of the most classic measures (total early-stage entrepreneurial activity) and two other
innovative measures related to entrepreneurial behaviours and attitudes (perceived opportunity
and perceived capacity) as measures of entrepreneurship to assess their impact on economic growth
of the European countries considered.
This study is structured as follows: firstly, a brief review of the literature on the relationship between entrepreneurship and economic growth is presented; next, there is the presentation of the data,
variables and methodology used; then, the results of the statistical and econometric analyses performed and the results are discussed, and in the final section, there are the conclusions and recommendations for future studies.
LITERATURE REVIEW (AND HYPOTHESES DEVELOPMENT)
Over time, entrepreneurship has been measured in quantitative terms, through the self-employment
rate (Carree & Thurik, 2008; Mojica, Gebremedhin & Schaeffer, 2009) or by the percentage of own
businesses (except for the agricultural sector) as a function of the total workforce (Carree et al., 2007;
Li et al., 2012; Deller, 2007) and the number of new companies created, the latter measure being
widely used by several authors as the main measure of entrepreneurial activity (Alheet, 2019; Baptista,
Escárcia & Madruga, 2004; Ács & Szerb, 2010; Fritsch, 2004; Gries & Naudé, 2010; Carree & Thurik,
2008; Bosma, Stam & Schutjens, 2006; Hartog, Parker, Van Stel & Thurik, 2010; Bosma, Erik & Schutjens, 2006; Mariet Ocasio & Mariet Ocasio, 2016 Hessels & Van Stel, 2011). However, several criticisms
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have arisen since reducing entrepreneurial activity to the creation of new companies does not include,
for example, innovation, the identified opportunity, entrepreneurial capacities, motivations and motivational appetite to undertake, being limited only to results of the entrepreneurial activity and not to
the causes that motivated the action to undertake. This measure of entrepreneurship has proved to
be very reductive (Baliamoune-Lutz, 2015) because, for entrepreneurial activity, it is not mandatory to
have to create a new company since entrepreneurship can occur within existing companies (without
the need for new companies are created) as a result of a new idea or business opportunity.
According to Wong et al. (2005), the use of a quantitative measure of entrepreneurship such as
the rate of creation of new companies results from the difficulty of obtaining better measures that can
be tested econometrically to assess the impact of entrepreneurship on economic growth, which in turn
is measured, for example, through the Gross Domestic Product per capita (GDP per capita). In order to
overcome the limitations of business creation as a quantitative measure of entrepreneurship and its
impact on economic growth, GEM measured business creation through four indicators widely used by
several authors (Ács & Szerb, 2010; Wong et al., 2005; Stam et al., 2007; Martin & Picazo, 2008; Amoros, 2007; Thurik, 2009; Audrestsch, 2007; Naudé, 2008):
1. Total entrepreneurial activity (TEA) index: percentage of individuals (in relation to the adult population, between 18-64 years old) creating a new business or owning/managing an existing start-up
business up to 3.5 years, that is, they have been paying wages, salaries and other payments for more
than three months, but less than 3.5 years ago (includes self-employed or self-employed workers).
2. Nascent entrepreneurial activity index: percentage of people (in relation to the adult population
between 18-64 years old) actively involved in starting a business as owners or co-owners (this business does not yet pay salaries, salaries and other payments).
3. Young firm entrepreneurial activity index: percentage of people in relation to the adult population
between 18-64 years old) owning/managing a new business with at least three months, and no
more than 3.5 years, that is, a business that pays wages, salaries and other payments for more
than three months and less than 3.5 years,
4. Established businesses activity index – percentage of people (in relation to the adult population
between 18-64 years old) owning/managing a business that has at least 3.5 years and pays salaries,
wages and other payments.
Even though there is consensus in the literature about the potential impact of entrepreneurship
on countries’ economic growth (Baumol & Strom, 2007; Minniti & Lévesque, 2010; Ács & Naudé,
2011; Stam & Van Stel, 2011; Amorós, Fernández, & Tapia, 2012; Audretsch, 2007; Carlsson et al.,
2009; Hessels & Van Stel, 2011; Walstad, & Thomas, 2007; Olaison & Meier Sørensen, 2014; Doran et
al. 2018), the dimension of its effect is not consensual. This impact depends on the growth stage of
the economy under analysis (Bosma et al., 2009; Gries & Naudé, 2010; Ferreira et al., 2017), the same
measures being possible entrepreneurs have different economic results, whether they are developed
or developing countries (Valliere & Peterson, 2009). In general, entrepreneurship can drive economic
growth in countries by diversifying the offer of products and/or services, increasing competition
(opening up to new markets and increasing efficiency) with positive externalities for families, of
knowledge spillovers, job creation, increased innovation and productivity, increased company efficiency, stimulating creative destruction, with the replacement of less competitive and innovative
companies, among others (Audretsch & Keilbach, 2004; Fritsch, 2008).
Nevertheless, the results are not unanimous. Studies have concluded that entrepreneurial activity
has a greater positive impact in developed countries when compared with developing countries (Stam
et al., 2011), but for other authors, entrepreneurship has a greater positive impact on low-income
countries than high-income countries (Stam et al., 2011). Taking into account the assumption that depending on countries’ stage of development, entrepreneurship may produce different results regarding countries’ economic growth, several authors have examined this relationship by distinguishing developed economies from developing economies (Bosma et al., 2009; Gries & Naudé, 2010; Hashi &
Krasniqi, 2011; Avnimelech, Zelekha, & Sharabi, 2014; Marcotte, 2014; Ferreira et al., 2017), instead
of using a single country data panel, regardless of their stage of development.
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Although previous research establishes a connection between entrepreneurship and economic
growth, some authors (Audretsch, 2007 and Audretsch & Keilbach, 2004) point out omissions in the
neoclassical model of economic growth that was based on the factors of production – the connection
of labour and capital to product, including, with a positive impact, the concept of entrepreneurial capital
in economic growth models. Entrepreneurial capital contemplated the number of start-ups per capita,
initial activity in an information and communication technology company, that is, entrepreneurial capital encompassed all factors that facilitated the start of new businesses and positively influenced the
economic environment. Other authors, such as Ács and Vargas (2005), have empirically tested the impact of research and development and human capital, finding a positive influence on economic growth.
Moreover, Hessels and Van Stel (2011) showed that companies with export guidance have a positive
influence on entrepreneurship and are an additional contribution to economic growth.
But even with the use of more quantitative measures, they are still not enough to measure the
impact of entrepreneurship on economic growth, with GEM recognizing this limitation (Bosma, 2013)
and revising its model. In this review, the concept of entrepreneurship was reformulated, having introduced three essential components (Bosma et al., 2009), which the GEM also started to collect:
− Attitudes/behaviours related to general attitudes and behaviours towards entrepreneurship in a
country or group of countries.
− Activities that contemplate the creation of new initiatives and not the reducing vision of creating
new companies.
− Entrepreneurial aspirations related to business innovation, growth and prosperity.
These three components can influence the economic result of entrepreneurial activities and introduce important changes in the concept of entrepreneurship. As such, and according to Ács and Szerb
(2010), entrepreneurship came to be defined as a dynamic, multifaceted interaction of attitudes, activities and aspirations, allowing a new approach to the study of the impact of entrepreneurship on
the economic growth of countries.
Another study (Galindo and Méndez, 2014) examined the relation between entrepreneurship, economic growth and innovation and found a positive relationship between these factors since entrepreneurship and innovative activities contribute to the increase of the economic product. This, in turn,
promotes entrepreneurial initiatives and entrepreneurship. Through an empirical analysis, Bosma et
al. (2018) concluded that the quality of the institutional environment (including indicators like the size
of government, the perceived skills for creating a new business, and financial stability) stimulates entrepreneurship and, as such, economic growth. Some authors (Marfatia, 2014; Marfatia, 2015; Hüning,
2017; Hüning, 2019) conclude that the levels of risk and uncertainty about the countries’ economy,
that is, a country’s monetary policy influences the motivation of entrepreneurs, with consequences at
the product level in macroeconomic terms.
Recently, a study showed an important effect of entrepreneurial attitudes on GDP per capita. However, this effect was only confirmed for developed countries. In low- and middle-income countries,
entrepreneurial activity impact was found to be negative (Doran et al., 2018). Bohlmann et al. (2017)
concluded through an empirical study that entrepreneurial activity tends to be greater when the perception of opportunities by entrepreneurs is positive. According to the authors, this is due to the fact
that individuals who perceive opportunities set more challenging goals and apply higher standards to
assess the achievement of their goals. In this way, increasing opportunity recognition, in turn, can increase entrepreneurial behaviour and, as such, economic growth. On the other hand, the impact of
entrepreneurs’ perceived opportunities on entrepreneurship is not consensual since entrepreneurial
capacity includes not only cognitive skills on how to start a new business, but also skills related to
persistence to overcome potential obstacles, opportunities recognition and exploration, and leadership skills in contexts of uncertainty. Entrepreneurs’ perceived opportunities are negatively related to
age, which may be related to losing some cognitive and physical skills. However, they are positively
related to the entrepreneurial activity since the perceptions of the entrepreneurs’ capacities are the
basis to reach the defined objective (Bohlmann et al., 2017; Ackerman et al., 2002).
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Consequently, the identification of opportunities that form the basis of entrepreneurial activity is
related to individuals’ skills, knowledge, and experience, which in turn are more prone to take risks.
According to behavioural theory, the individual’s attitude towards entrepreneurship can be enhanced
by combining risk taking propensity with perceived entrepreneurial opportunities. Accordingly, it is
suggested that the perception of opportunities increases the intention to start a new business (Noguera et al., 2013; Arab & Sofiyabadi, 2013; Walker et al., 2013).
The analysed studies indicate that there is a general positive effect of entrepreneurial activity
measured by different indicators on economic growth, but the size of this impact is not consensual
depending on the measures used to capture entrepreneurial activity. Still, most studies use quantitative and more generic measures of entrepreneurial activity, especially the creation of new businesses,
not incorporating the review of the concept of entrepreneurship carried out by GEM that covers entrepreneurial attitudes, behaviours, and aspirations. In this way, our study complements the existing
literature on entrepreneurship and economic growth, adding a new perspective that measures entrepreneurial activity, in addition to the most generic measure of creating new businesses (TEA), through
the attitudes and behaviours of entrepreneurs (perceived capacity and perceived opportunity) using a
sample of European countries (from the literature review carried out there are few studies using samples with European countries), the ultimate goal being to examine the impact of several measures of
entrepreneurship on the countries’ economic growth.
These prior empirical results allowed to assume the following research hypotheses:
H1: Entrepreneurs’ high levels of perceived opportunities (PO) have a positive relation with
countries’ per capita GDP.
H2: Entrepreneurs’ high levels of perceived capacity (CP) have a positive relation with countries’
GDP per capita.
H3: The impact of perceived opportunities (PO) on countries’ economic growth is greater than
the perception of capabilities (CP).
H4: The entrepreneurial activity has a positive impact on economic growth.
RESEARCH METHODOLOGY
This study used a quantitative methodology that has the advantages of validating theories and relationships between variables, generalizing results, and replicating with different samples. The analysis considered a sample of 21 countries from the European continent (United Kingdom, Switzerland,
Sweden, Spain, Slovenia, Russia, Portugal, Poland, Norway, Netherlands, Latvia, Italy, Ireland,
Greece, Germany, Hungary, France, Finland, Denmark, Croatia, and Belgium). These criteria for
choosing these countries were data availability in GEM, which is one of the most important databases for collecting entrepreneurship data.
The analysis considered indicators for macroeconomic conditions, entrepreneurial activity, and
economic growth for each country. Gross Domestic Product per capita (GDP per capita) was the dependent variable and was collected from the World Bank’s World Development Indicators (WDI) as a
measure of the countries’ economic growth, as suggested by Schwab and Sala-i Martin (2017) and
Stoica et al. (2020). The independent variables were divided into two groups:
1. Indicators of entrepreneurial activity, measured by three variables – total early-stage entrepreneurial
activity (TEA), perceived opportunities (PO) and perceived capabilities (PC) collected from GEM.
2. Macroeconomic condition indicators as control variables. These variables are included different
factors suggested, in theoretical terms, by the literature and that affect the economic growth of
the countries, such as the investment measured by the gross capital formation (GROSSCAP), the
knowledge measured by the expenses in research and development (R&D) and the level of education (EDUC), the unemployment rate (UNEMPLOY), public spending (GOVEXP), population
growth (POP), economic openness (EOPEN) and inflation (INFLATION). These variables were collected at World Bank’s WDI.
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Table 1 presents the definition and source of collection of the dependent, independent and control
variables used in the study.
Table 1. Description of variables
Variable name
and abbreviation

Brief definition

Source

Economic Growth – Dependent variable
GDP per capita (current
GDP per capita refers to the division of gross domestic product by
World
US$) (GDP_PC)
midyear population.
Bank’s WDI
Measures of entrepreneurial activity – Independent variables
Perceived opportunities
Percentage of population between 18-64 years old who identify
GEM
(PO)
good opportunities to start a firm in the area where they live.
Percentage of population between 18-64 years old who think they
Perceived capabilities (PC)
GEM
have the necessary skills and knowledge to start a business.
Total early-stage entrepre- Percentage of population between 18-64 years old who are either an
GEM
owner-manager of a new business or a nascent entrepreneur.
neurial activity (TEA)
Measures of economic condition – Control variables
Gross capital formation (formerly gross domestic investment) is deGross capital formation (%
World
fined by the outlays on additions to net changes in the level of invenof GDP) (GROSSCAP)
Bank’s WDI
tories plus the fixed assets of the economy.
Research and developResearch and experimental development (R&D) includes creative
World
ment expenditure (% of
work developed on a systematic basis allowing to increase the stock
Bank’s WDI
GDP) (R&D)
of knowledge and its use to devise new applications.
Unemployment (annual, The share of the labour force without work but available for and
World
%) (UNEMPLOY)
seeking employment.
Bank’s WDI
Refers to the consumption expenditure of general governments, inGovernment expenditures
World
cluding current government expenditures for purchases of services
(% of GDP) (GOVEXP)
Bank’s WDI
and goods.
Annual population growth rate, expressed as a percentage, for year t
Population growth (anWorld
and is calculated on the exponential rate of growth of midyear popunual, %) (POP)
Bank’s WDI
lation from year t-1 to t.
Economic Openness (% of The sum of imports and exports of services and goods measured as a World
share of gross domestic product.
Bank’s WDI
GDP) (EOPEN)
Measures the change in the cost of acquiring a set of services and
World
Inflation (annual, %) ((INF)
goods, measured yearly and presented as a percentage.
Bank’s WDI
Education (annual, %)
The percentage of people between 25-64 years old with at least the World
(EDUC)
upper secondary education level.
Bank’s WDI
Note: GEM: https://www.gemconsortium.org/data; World Bank: https://databank.worldbank.org/source/ world-development-indicators.
Source: own study.

The formulated hypotheses were tested in the Eviews10 software, and three multiple linear regression models were estimated, with differences in cross-sections, using the Arellano-Bond estimator of
panel generalized methods of moments (GMM)| dynamic panel data. In this type of data sample (panel
data with cross-sectional and temporal data; N = 21 and T = 19), the GMM method is more efficient than
the ordinary least squares or two-stage least squares methods, allowing correct heteroscedasticity problems or auto-correlation (Greene, 2020), which are common in samples with data on panel.
The GMM model is specified by a linear model y = xβ + u, which fulfils the orthogonality condition E[x’u]= 0. The vector of estimators of β can be considered the solution that solves the equation
of moments: E[x’(y−xβ)]= 0. having as a solution β = E(x’ x)−1 E(x’ y), which sample correspondent
is the OLS estimator − b = (x’ x)−1 x’ y.
If any regressor is correlated with the E[x’u]≠ 0 disturbance, the previous estimator will be inconsistent. An alternative is to re-specify the equation by introducing variables not correlated with this
disturbance: E[z’u]= E[z’(y − xβ)]= 0. Instrumental variables allow solving the equation of moments (β
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= E(z’x)−1 E(z’y)), and its sample equivalent is the instrumental variable estimator (bVI =(z’x)−1z’y). The
instrumental variables used were the independent variables and the control variables.
Finally, with fixed effects, the time-varying errors have zero means, constant variances and zero
correlations, all conditional on the observed history of the covariates and the unobserved effect
(Wooldridge, 2001).
The collected sample was subjected to a descriptive statistical analysis, a panel data stationarity
analysis and, finally, we estimated the three regression models in which in each model we used a different measure of different entrepreneurial activity (Tables 2 to 4).
RESULTS AND DISCUSSION
The descriptive statistics for all the variables (dependent, independent, and control) are presented in
Table 2. The number of observations was 196, and the time period was 2001-2019. In terms of GDP
per capita, this variable was logarithmic (first differences), and the average value of the GDP per capita
logarithm was US $ 10.41. The maximum value of $ 11.54, recorded by Norway in 2014 and the minimum value was $ 8.51 recorded by Russia in 2002.
Regarding the independent variables related to the different measures of entrepreneurial activity,
TEA had an average rate of 6.57%, a maximum rate of 14.19% for Latvia in 2016 and a minimum rate
of 1.63% for France in 2003. The perceived opportunities (PO) variable had an average rate of 36.75%,
with a maximum rate of 87.28% in Poland in 2019 and a minimum rate of 2.85% in Hungary in 2009.
Finally, the variable perceived capabilities (PC) had an average rate of 42.39%, the maximum sample
rate being 61.43% for Latvia in 2016 and a minimum rate of 14.58% recorded by Hungary in 2005. Thus,
statistics suggest that independent variables have different impacts on countries’ economic growth,
and it was confirmed that there are no lagged effects.
Table 2. Descriptive statistics
Variables
Mean
Log (GDP_PC)
10.41
PO
36.75
PC
42.39
TEA
6.57
GROSSCAP
22.34
R&D
1.84
UNEMPLOY
7.99
GOVEXP
20.53
POP
0.39
EOPEN
50.01
INF
2.46
EDUC
66.98

Median
10.61
35.8
42.19
6.35
22.23
1.68
7.52
19.98
0.44
44.79
2.03
72.85

Maximum
11.54
87.28
61.43
14.19
41.45
3.75
27.47
27.94
2.89
110.03
15.53
88.71

Minimum
8.51
2.85
14.58
1.63
11.6
0.36
2.49
11.9
-2.08
18.54
-1.08
16.19

Std. Dev.
0.6093
16.6204
7.7876
2.1979
4.143
0.8791
4.0342
2.9243
0.6734
20.6647
2.3274
18.3361

Obs.
196
196
196
196
196
196
196
196
196
196
196
196

Source: own study.

Control variables represent the macroeconomic condition of countries. Gross capital formation
(GROSSCAP) had an average rate of 22.34%, with the maximum value of 41.45% recorded in Latvia
in 2017; research and development expenditure (I_D) had an average rate of 1.88% and a maximum
rate of 3.75% in Finland in 2009; the average unemployment rate (UNEMPLOY) was 7.99%, and the
maximum rate was 27.47% in Greece in 2013; government expenditures (GOVEXP) had an average
rate of 20.53% and a maximum rate of 27.94% in Denmark in 2009; the average population growth
rate (POP) was 0.39%, with the maximum value of the sample being 2.89%, recorded in Ireland in
2007; economic openness (EOPEN) had an average rate of 50.01% and a maximum rate of 110.02%
registered in Ireland in 2014; inflation (INF) had an average rate of 2.46% and a maximum rate of
15.53% recorded in Latvia in 2008, finally, education (EDUC) had an average rate of 66.98% and a
maximum rate 88.71% recorded in Switzerland in 2009.
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In Table 3, we performed a panel data stationarity analysis, and we could conclude that our data
is stationary, for a mean stationarity significant at 1%, 5%, and 10%.
Table 3. Panel unit root tests
Levin-Lin-Chu (2002)
– adjusted t*

Breitung (2000) –
ambda (statistics)

Im–Pasaran–Shin (1997) –
t-tilde-bar (statistics)

PO

-1.8611**

-1.7511**

-1.456**

PC

-1.9762**

-1.6354**

-1.6034**

TEA

-2.0054***

-1.4554*

-1.5509*

LN (GDP_PC)

-17.3456**

-1.8345***

-1.9306***

GROSSCAP

38.7563 ***

- 1.8385 **

- 1.8932 **

17.6987**

3.7537*

-1.4909*

Variables

R&D
UNEMPLOY

-22.3504***

-1.0564*

-1.5734*

GOVEXP

-33.9870**

-3.6789**

-1.5543**

POP

-6.9812**

-1.4379**

-1.7432**

- 12.4569**

-3.1297*

- 1.4409*

INFLATION

-8.9723**

-0.8196**

-1.7489*

EDUC

-1.1223**

-2.4560**

-2.4560**

EOPEN

Notes: (i) ***, **, * mean stationarity significant at 1%, 5% and 10%; (ii) In all tests, the null hypothesis (H0) is all data panels contain a unit root. (iii) In the case of the Levin-Lin-Chu (2002) test and Breitung (2000) test, we used a time trend for all
variables; In the case of the Im-Pasaran-Shin (1997) test, we used the time trend for all variables, and the time trend and
sub-tracted cross-sectional means for PO, PC, and TEA.
Source: own study.

As previously described, three different multiple linear regression models were estimated using
the GMM method (Table 4). Because we used the Arellano-Bond estimator, in the three models estimated by GMM, the GDP_PC was introduced with a one-year delay (GDP_PC(-1)) as a dependent variable. On the other hand, to solve the problems of endogeneity, the variables of entrepreneurial activity and control (macroeconomic conditions) were used with a one-year delay as instruments.
Thus, each model represents the impact of each of the three different entrepreneurship measures
on countries’ economic growth: perceived opportunities (PO), perceived capabilities (PC), and total
early-stage entrepreneurial activity (TEA). In Table 4, the p-values AR(1) were less than 0.10, which
means we rejected the null hypothesis that there was no autocorrelation of the error terms for a significance level of 0.10. The AR(2) test was more important, because it allows detecting levels of autocorrelation (Mileva, 2007) and validating the quality of the GMM estimator. As a result of applying the
AR(2) test to our three models, we concluded that there was no second-order autocorrelation because
the p-value AR(2) was greater than 0.10. as defined by Lahouel et al. (2019). The Hasen test was also
used to assess the quality of the instrumental variables (Hayashi, 2000). The finding that the p-values
of the Hansen test were greater than 0.10, which means that the models were well specified and there
was no evidence to reject the validity of the instrumental variables used in the regressions.
In each of the models, control variables referring to the macroeconomic condition were included,
which were very significant to explain GDP per capita (verified by p-value, mostly p-value <0.01), with the
exception of the Inflation variable (INF), which was not significant in all estimated models. The control
variables presented a positive relation to GDP (per capita), with the exception of the unemployment rate
(UNEMPLOY) and the public spending rate (GOVEXP), which had a negative impact on GDP per capita.
Perceived opportunities (PO) had a positive relation (β = 0.0057) with economic growth, i.e., 0.57%
of changes in GDP per capita were explained by this variable, confirming H1. Although significant but
positively related to economic growth, this measure of entrepreneurial activity had a very small impact
(0.57%), as obtained by Urbano and Aparicio (2016), Bohlmann et al. (2017) and Stoica et al. (2020).
This means that higher GDP per capita was related to higher levels of perceived opportunities, which
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means that the perceived opportunities encourage entrepreneurship as it contributed to reducing unemployment in countries and, as such, promoting their economic growth.
Table 4. Regression analysis
LOG(GDP_PC)
LOG(GDP_PC)(-1)

PO
PC

Model 1
0.7491***
(0.0462)
Entrepreneurial activity
0.0057*
(0.0014)

Model 2
0.7796***
(0.0894)

-0.0042***
(0.0025)
-0.0067**
(0.0055)

TEA

GROSSCAP
R&D
UNEMPLOY
GOVEXP
POP
EOPEN
INFLATION
EDUC
AR(1)
p-value (AR1)
AR(2)
p-value (AR2)
p-value (Hansen test)
Obs.
Cross-sections
Period Included

Model 3
0.7414***
(0.0518)

Control variables – Macroeconomic conditions
0.0205***
0.0212***
(0.0012)
(0.0073)
0.0410**
0.0858***
(0.0849)
(0.0592)
-0.0105***
-0.0139***
(0.0107)
(0.0188)
-0.0002***
-0.0011***
(0.0134)
(0.0135)
0.0148***
0.0746***
(0.0766)
(0.0842)
0.0067***
0.0050***
(0.0046)
(0.0027)
0.0049
0.0122
(0.0072)
(0.0092)
0.0035**
0.0009***
(0.0034)
(0.0028)
-0.0755
-0.0632
0.0000
0.0000
0.1044
0.1057
0.6522
0.6989
0.8567
0.7895
165
165
20
20
17
17

0.0139***
(0.0050)
0.0842***
(0.0753)
-0.0132***
(0.0120)
-0.00023***
(0.0149)
0.0058***
(0.0781)
0.0069***
(0.0037)
0.0032
(0.0084)
0.0023**
(0.0027)
-0.0350
0.0000
0.1002
0.7324
0.7456
165
20
17

Note: *** p < 0.01; ** p < 0.05; *p < 0.10; standard errors are shown in parentheses. All models are estimate by GMM
method using the Arellano-Bond estimator. All models include time and fixed effects.
Source: own study.

According to the results of Model 2, perceived capacities (PC) had a negative relation (β = -0.0042)
with GDP (per capita). This means that higher GDP per capita was not related to higher levels of perceived capacities. This result, according to the studies by Bohlmann et al. (2017) and Ackerman et al.
(2002), may result from the fact that the population included in the sample is older, that is, older adults
have age-related cognitive and physical declines and, as such, less perceived capacities. This may function as an inhibitor of entrepreneurial activity and, as a consequence, reduce the impact on economic
growth. In this way, H2 is rejected. However, perceived capacities are strongly indirectly related to
entrepreneurial intention through perceived opportunities (Tsai et al., 2016) and, according to the results of Models 1 and 2, we verify that entrepreneurial activity measured by perceived opportunities
does have a positive impact on economic growth.
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The impact of perceived opportunities on countries’ economic growth was greater (β = 0.0057)
than the perception of capacities (β = -0.0042), confirming hypothesis H3.
According to Model 3, total early-stage entrepreneurial activity (TEA) had a negative relation (β = 0.0067) to the economic growth of the selected countries, rejecting H4. This result could be explained by
the fact that countries are not divided by their level of economic development and corroborate the conclusions of several authors that TEA may have different economic results (Bosma et al., 2009 and 2012;
Gries & Naudé, 2010; Valliere & Peterson, 2009; Ferreira et al., 2017; Almodóvar-González et al., 2020).
Thus, the impact of entrepreneurial activity on the economic growth of the European countries
considered in the sample depends on the measure of entrepreneurial activity, that is, the use of perceived opportunities (PO), perceived capacities (PC), and the total early-stage entrepreneurial activity
(TEA) may condition the impact of entrepreneurship on countries’ economic growth.
CONCLUSIONS
Starting from the relationship between economic growth and entrepreneurship already studied in empirical terms by various authors, we tested three models with different measures of entrepreneurial
activity. For the group of 21 European countries in the sample, we conclude that the impact of entrepreneurial activity on the economic growth of countries, measured by their GDP per capita, depends
on the measure of entrepreneurial activity.
For this group of countries, entrepreneurial activity measured by the ability to perceive that there
is a good opportunity (PO) to start a new business in the area of residence has a positive relation with
the economic growth (confirming H1), i.e., higher GDP per capita is related to higher levels of perceived
opportunities. Furthermore, perceived opportunities have an indirect impact on countries’ economic
growth through perceived capacities, leading to reduced unemployment and, as such, promoting economic growth. However, perceived capacities (PC) have a negative relation to economic growth (rejecting H2), i.e., higher GDP per capita is not related to higher levels of perceived capacities. The explanation
may be related to the age of entrepreneurs, which has a negative effect on this variable. However, the
impact of perceived opportunities (OP) on countries’ economic growth is greater than the perception
of capabilities (CP), confirming H3. Entrepreneurship measured through TEA in the group of countries
considered has a negative impact on economic growth (rejecting the H4), which can be explained by
the fact that differences in the level of development of countries have not been considered (classification of countries into countries developed and developing according to the value of GDP per capita).
Thus, in general, the practical implications of this study are the entrepreneurship motivated by
opportunity, and also directly or indirectly through perceived capacities. It is an important factor to
stimulate the economic growth of the European countries analysed.
In terms of limitations, this research uses a somewhat small sample (21 European countries and a
maximum time period of 2001-2019) as a result of the availability of data. In future studies, we will try
to use a larger sample of countries, divide countries by their stage of development (developed and
developing countries) and include new variables that capture the attitudes and behaviours of entrepreneurs, such as, for example, the entrepreneurial intention, the motivation index of entrepreneurs,
and entrepreneurship as a career choice.
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