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Abstract: Entrepreneurship plays a major role in national economies, being considered one of the
main engines of economic growth, and an important contributor to creating new jobs and innovations.
Identifying the main determinants of entrepreneurial activity is important for helping the decision
makers in adopting adequate measures to support the creation and development of new businesses.
The turbulent economic environment in recent years dominated by economic and financial crises,
resulting in a reduction in economic growth but also in an increase in unemployment, has led decision
makers to turn their attention again to the determinant factors of entrepreneurship. Starting from
those stated above, through this paper we aim to investigate the impact of some macroeconomic,
individual and business environment-related factors on the dynamics of entrepreneurial activity
in 18 European Union (EU) countries for a period of 14 years (2002–2015). We use three regression
models and we apply panel data fixed effect model approach. The results of our study highlight
that inflation rate, foreign direct investments, access to finance and total tax rate are the main
macroeconomic determinants of entrepreneurship. Also, we find that all individual business-related
factors considered in the analysis have a significant impact on total entrepreneurship rate.

Keywords: entrepreneurship; entrepreneurial activity; business; determinants; EU countries; panel
data analysis

1. Introduction

Entrepreneurship is considered to be a comprehensive, multidimensional concept and is defined
by Global Entrepreneurship Monitor (GEM) as “any attempt at new business or new venture creation,
such as self-employment, a new business organization, or the expansion of an existing business,
by an individual, a team of individuals, or an established business” [1]. According to the Organization
for Economic Cooperation and Development (OECD) [2], entrepreneurship is a phenomenon that
manifests itself in the whole economy of a country, in different forms, and whose results are not
always related to the creation of financial wealth. For example, entrepreneurship can help improve
employment, reduce social inequalities, or solve environmental issues.

Entrepreneurship plays a vital role in national economies, being considered one of the main
engines of economic growth, and an important contributor to creating new jobs and innovations.
The broad recognition of the role of entrepreneurship has led to the shaping of many governmental
or regional policies aimed at enhancing entrepreneurship and supporting the survival and growth of
new businesses [3–6].

Several studies [7–12] highlight the fact that entrepreneurship plays a major role in the economic
development of a country or region and analyze the correlation between entrepreneurial activity and
economic growth.
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The G20 Young Entrepreneurs’ Alliance (G20 YEA) believes that promoting entrepreneurship
in an economy would be supported by five pillars, namely: access to funding (facilitating access
to finance for entrepreneurs, in particular through the development by banks of a different lending
model for entrepreneurial business, and the development of new innovative financing sources such as
crowdfunding and microfinance); entrepreneurship culture (tolerance of risk and failure, preference
for self-employment, innovation and research culture); tax and regulation (taxation incentives, ease of
starting a business, business-friendly legislation); education and training (entrepreneurship education
in pre-university and university education, training for entrepreneurs, encouraging lifelong learning for
entrepreneurs), and; coordinated support in all mentioned areas provided by specialized organizations
such as associations and clubs of entrepreneurs, governmental agencies, business incubators, clusters,
business centers [13] (p. 3). According to the YEA survey, access to funding is an area where
entrepreneurs face the most difficulties, so improving access to finance is considered to be the most
supportive measure of entrepreneurship development.

The level of entrepreneurial activity differs greatly from one country to another, and within
the same country from time to time, and is influenced by several types of factors such as economic,
institutional, technological and cultural factors [7,9–11,14–18]. According to Arin et al. [19], the
aggregate level of entrepreneurial activity in a country is the result of a multiple interaction between
human capital, the level of economic development and institutions.

The economic recession and the significant rise in unemployment in a number of countries, as a
result of the recent financial crisis, as well as the significant contribution that entrepreneurship can
bring to relaunching national economies and reducing unemployment have led to renewed interest
and concerns of researchers as well as decision-makers at different levels for investigation of the factors
with potential impact on entrepreneurship.

In this context, our research aims to empirically investigate the impact of some macroeconomic,
individual and business environment related factors, identified on the basis of entrepreneurship
specialized literature, on the dynamics of entrepreneurial activity in 18 European Union countries over
the period 2002–2015.

The added value of our study results from the identification of the key factors that affect the
dynamics of entrepreneurial activity in European countries, expressed through the total entrepreneurial
activity (TEA), a problem that is less treated in the literature in the field more recently.

To achieve the goal, our study is structured as follows: Section 2 is a synthetic review of literature,
particularly of the empirical one, regarding the entrepreneurship determinants; Section 3 presents the
data, the analyzed variables and the methodology used; Section 4 highlights and discusses the main
results of our empirical study, and the last section includes concluding remarks.

2. Entrepreneurship Determinants: A Brief Literature Review

Although the importance of entrepreneurship for the development of national economies is
widely recognized, there is no consensus on the factors that stimulate or, on the contrary, hamper
entrepreneurial activity.

The analysis of the literature highlights the existence of a large number of theoretical and
empirical studies that sought to identify the factors with potential impact on the entrepreneurship
dynamics, either in one country or in a group of countries. Thus, Wennekers et al. [20] identify
technology, the level of economic development, demography, culture and institutions as determinants
of entrepreneurship. Comparatively, Giannetti and Simonov [21] highlight three types of factors which
would affect entrepreneurial activity, namely: individual characteristics (e.g., salary, wealth, age, and
some demographic characteristic); the economic characteristics of the area where the individual lives
(e.g., income per capita, unemployment rate, etc.), and; the characteristics of the social environment
(religion, social status of entrepreneurs, education, etc.).

Grilo and Thurik [22] examine, on a sample of countries including 15 European Union (EU)
member states, the way that social and demographic factors affect entrepreneurship. The empirical
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study by Wennekers et al. [7] on a group of 36 countries highlights that the dynamics of the nascent
entrepreneurship rate is influenced by the degree of economic development of the countries as well as
by institutional, demographic and cultural factors. In particular, the authors find that there is a U-shape
relationship in between the nascent entrepreneurship rate and the level of economic development.
Santarelli and Vivarelli [23] point out that the formation of new firms can be determined by various
factors, some of which are progressive factors (e.g., profit expectations, family environment and
previous job experience), while others are regressive factors (e.g., low wages, the fear of unemployment).
Other studies [24] have examined the impact of gross domestic product (GDP) and GDP per capita
(GDPC) growth on entrepreneurial activity and showed that entrepreneurship is significantly related to
these macroeconomic factors. In addition, Shane et al. [24] point out that the impact of GDP variation
is different depending on the degree of country development. Thus, the authors indicate that in poorer
countries, many individuals are turning to entrepreneurship due to lack of employment alternatives.
In contrast, in the case of richer countries, individuals consider the option of hiring to be more attractive
than starting their own business. Klapper et al. [25] finds out that the entrepreneurship (measured
by business entry and density rates) is significantly related to the level of economic development, the
quality of the legal and regulatory environment, ease of access to finance and the importance of the
informal sector.

Based on regression methods, Kim et al. [26] investigate to what extent the dynamics
of entrepreneurial activity in a group of OECD countries, including 17 EU member states,
is influenced by public policy. The results of the empirical study indicate that government
expenditure on economic affairs and education would make an important contribution to promoting
entrepreneurship, and increasing public expenditure to stimulate start-ups would lead to an increase
in entrepreneurial activity.

Bosma and Schutjens [14] examine empirically how national and regional conditions have impact
on entrepreneurial attitude and activity for 127 regions across 17 European countries during the period
2001–2006. The authors find that certain economic, institutional and demographic factors have a
significant impact on the variations of entrepreneurial attitude and activity.

In an empirical investigation of 62 countries on all five continents, Simón-Moya, Revuelto-Taboada
and Guerrero [17] analyze how economic and institutional environmental conditions are affecting
the level of entrepreneurial activity and the innovation performance of countries. These authors
group the sampled countries into three groups according to the characteristics of the economic and
institutional environment, and analyze the extent to which the rates of entrepreneurial activity and
innovation results vary from one group of countries to another. The survey results show that the
three groups of countries are significantly different in terms of both innovation and entrepreneurial
activity. Thus, as regards the relationship between the economic environment and the level of
entrepreneurship, the authors find that entrepreneurial activity is significantly higher, necessity-driven
entrepreneurship plays a more important role and innovation results are weaker in countries
with a lower level of development, a higher income inequality and high levels of unemployment.
In contrast, in more developed countries, entrepreneurial activity is more reduced, necessity-driven
entrepreneurship is less prevalent, and innovation results are improving significantly. With regard
to the institutional environment, the results of the survey indicate that the best results in terms of
opportunity entrepreneurship and innovation are recorded by the group of countries with higher
levels of economic freedom or strong formal institutions.

Other studies [27,28] indicate, based on an empirical investigation, that the most important
factors affecting the entrepreneurial activity are: the level of economic development; population
growth; employment; the level of education; financial development; macroeconomic stability, and;
technological development.

A more recent study [19] analyzes the link between macroeconomic factors and aggregate
entrepreneurship. Although 32 macroeconomic indicators are included in the empirical analysis,
the results of the study show that only four variables are relevant to explain the links between



Sustainability 2017, 9, 1679 4 of 16

macroeconomic conditions and aggregate entrepreneurship. Therefore, the authors find that GDP
per capita, unemployment, marginal tax rate and volatility of inflation are the only macroeconomic
variables that are significantly and universally correlated with aggregate entrepreneurship. The results
indicate that entrepreneurship is significantly and systematically linked to inflation and taxation,
which in turn are directly linked to macroeconomic stability.

Another study of interest [29] analyzes the extent to which the quality of political and economic
institutions affects the prevalence of formal and informal entrepreneurship in 18 countries in the
Asia-Pacific region over the period 2001–2010. The results of the study indicate that the quality of
economic and political institutions is negatively correlated with entry into informal entrepreneurship
and is positively associated with entry into formal entrepreneurship. The authors also highlight that
the two types of institutions have a complementary effect on entry into formal entrepreneurship, while
informal entrepreneurial entries are only influenced individually by economic and political institutions.

Using panel data for 43 countries, Aparicio et al. [11] empirically highlight the institutional
factor’s impact on opportunity entrepreneurship, and also the impact of this variable on the economic
growth. The authors find that informal factors (control of corruption and confidence in skills) have a
greater positive impact on opportunity entrepreneurship compared to formal factors (the number of
procedures to start a business and private coverage to obtain credit), and opportunity entrepreneurship
allows to obtain higher rates of economic growth.

Several authors, such as Black and Strahan; Hurst and Lusardi; Kim et al.; Mueller; Aghion et al.;
Musso and Schiavo; Klapper et al.; Werner; Paniagua and Sapena [30–38], analyzed the impact of
financial capital and access to finance on entrepreneurship. Overall, the results of the mentioned
studies indicate that the availability of financial capital and ease of access to finance can lead to an
increase in the number of entrepreneurs, and also to the development of entrepreneurship at the
national or regional level.

Our study contributes to expanding knowledge in the field of entrepreneurship by providing
some empirical evidence regarding the effect of some macroeconomic, individual and business
environment-related factors on the dynamics of entrepreneurial activity in 18 EU member states
during the period 2002–2015.

3. Materials and Methods

The objective of our analysis is to test which are the possible determinants of entrepreneurship
in the European Union member countries, by testing the relationship between a series of indicators
and total entrepreneurial activity. The sample contains data for 14 years in sequence, covering the
period from 2002 to 2015, and investigates a total of 15 indicators. The annual data for the indicators
considered in the analysis are obtained from the Global Entrepreneurship Monitor (GEM) database [39],
and World Bank DataBank [40], for 18 European Union member countries (Belgium, Croatia, Denmark,
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, The Netherlands, Portugal, Romania,
Slovenia, Spain, Sweden, and United Kingdom). We chose to analyze only 18 European Union member
countries due to the availability of data for the entire period considered for each indicator. The data
from GEM are harmonized for all the national-level indicators so it is easier to make comparisons
between countries regarding entrepreneurial activity.

For measuring the level of entrepreneurial activity, we consider as proxy the total entrepreneurial
activity (TEA) rate, which is considered by the Global Entrepreneurship Monitor (GEM) as the most
representative indicator to reflect the entrepreneurial phenomenon within an economy. TEA rate is
expressed by the percentage of working age population (18–64 years old) who are either a nascent
entrepreneur or owner-manager of a new business that is less than 42 months old. This indicator
is measured by the GEM through the Adult Population Survey (APS), and it includes nascent
entrepreneurs and new entrepreneurs and is of significant importance to a country’s economy because
from the entrepreneurs involved in this phase of entrepreneurial activity are expected job creation but



Sustainability 2017, 9, 1679 5 of 16

also innovation. At the same time, early-stage entrepreneurs generate dynamism and innovation in
an economy.

Talking about factors that are related to entrepreneurship, Hoffmann et al. [41] identify four
major categories: performance indicators; business environment indicators; attribute indicators, and;
context indicators. The performance indicators are related to the outcome of the entrepreneurial
process (e.g., number of start-ups, growth among new firms, job creation), while business environment
indicators are considering changeable factors affecting the success of entrepreneur (e.g., access to
finance, regulations and administrative burden). Attribute indicators include personal and firm-specific
characteristics (e.g., gender, age of entrepreneur), and the context indicators include indicators
related to the overall economic environment and institutional context (e.g., GDP, unemployment
rate). Starting from this classification and also from the determinants of entrepreneurship identified in
the literature review presented above, we concluded that entrepreneurship can be influenced by a series
of macroeconomic, institutional, demographic and social indicators. Thus, as explanatory variables
for our models, we have chosen a series of indicators by including them into three major categories:
indicators measuring macroeconomic stability (combining indicators from business environment and
context indicators); indicators related by individual factors (that are measuring the perceived abilities
of individuals and their attitudes towards entrepreneurship. Hoffmann et al. [41] argue that these
indicators belong to both the business environment indicators—because they affect the willingness
of a person to start a new business- and the attribute indicators—because they are characteristics of
individuals), and; indicators expressing the opportunities of starting a firm (which are presented by
Hoffmann et al. [41] as a subcategory of the business environment indicators). For each category we
have considered the most representative indicators as determinants of entrepreneurship (according to
the ones identified in the specialized literature), thus we can say that we also solved the problem of
omitted variables.

From the first group of indicators we have considered seven variables: GDP; GDP per capita; tax
rate; inflation rate; foreign direct investments; access to credit, and; unemployment rate. The gross
domestic product (GDP—expressed as annual percentage growth rate) and gross domestic product per
capita (GDP per capita—expressed as annual percentage growth rate) are important macroeconomic
factors which can have impact on the entrepreneurial activity. According to some studies [11,22,36,42],
the increase of GDP per capita has a positive impact on entrepreneurship because the increase of
incomes can determine an increased demand for a wide range of goods and services that would
stimulate entrepreneurial activity, especially new business start-ups. As a result of our analysis,
we expected a positive relationship between GDP per capita growth and entrepreneurship. Other
studies [19,24] show that the impact of GDP per capita on entrepreneurship depends on the degree of
economic development of the country. Thus, in poorer countries, the relationship between GDP per
capita and entrepreneurship is negative because low GDP levels cause individuals to start their own
business due to lack of employment alternatives. In contrast, for richer countries, labor markets offer
more stable jobs, and individuals think the employment option is more attractive than starting their
own business.

Entrepreneurial activity can also be affected by total tax rate (tax) (as % of commercial profits).
The tax policy of a country has a major influence on the decision of a person to become entrepreneur,
because it can make this activity more or less attractive compared with the wages offered for their
work. In accordance with the studies analyzing this indicator [19,25,42–46], high tax rates lead to
lower self-employment, because they are seen as an obstacle for starting new business and lead
to a decrease in business activity. Thus, we expect a negative relationship between tax rates and
entrepreneurial activity.

Another important macroeconomic factor considered as a determinant of entrepreneurial activity
is the inflation rate (INFL) (consumer prices, annual %), which also does not have a clear relationship
with entrepreneurship. Thus, according to some studies [28,42,47,48] if inflation increases, it can be
recorded an increase in business opportunities because higher price levels for products and services
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can lead to increased expectations of the earnings of entrepreneurs. On the other hand, inflation can
discourage entrepreneurship because the business environment is considered riskier, it increases costs
for starting a business [19,46], and increases the population’s income inequality and reduces the reward
entrepreneurship, becoming an obstacle to entrepreneurship [49]. Also, high rates of inflation reduce
the access to financial resources of firms due to higher borrowing costs and, thus, reduce the likelihood
of entrepreneurship [50]. Therefore, the relationship between inflation and entrepreneurship can be
either negative or positive.

With regard to foreign direct investments (net inflows as % of GDP) (FDI), the theoretical and
empirical studies highlight that FDI can have both positive and negative effects on entrepreneurial
activity. Meyer and Sinani [51] showed that the effects of FDI on entrepreneurship vary across countries
at different levels of economic development. Some studies [52–54] have found that FDI positively affect
entrepreneurship, highlighting that the power of this effect depends on the level of development of
the country, but also on the institutional support offered to entrepreneurship, political stability and the
good quality of human capital. The positive impact of foreign direct investments results from the fact
that they determine an increase of trade flows, sustain export competitiveness, and can stimulate the
import-competing production, but also can provide managerial skills for entrepreneurs by the mobility
of managers and workers into the foreign-owned firms. On the other hand, other research [55–59] has
found a negative effect or no effect of FDI on the entry of new domestic firms, especially in developing
economies. Negative effects can appear when foreign-owned firms compete for the same customers
and affect domestic firms [57]. The presence of foreign firms in an industry can have a negative impact
on the entry of domestic firms by raising the technological barriers to entry [59]. The contradictory
results obtained in the specialized literature can be associated with the lack of distinction between
opportunity and necessity-driven entrepreneurs. The necessity driven entrepreneurs are the persons
that are involved in entrepreneurial activities because they do not have other options for work and
seek to secure an income necessary for living. By comparison, the opportunity driven entrepreneurs
are those people who want to start a business from the desire to be independent in their work or
to increase their income [39]. Van der Zwan et al. [60] find that opportunity business owners are
more likely to be male, younger, and wealthier (in terms of household income), and to have a higher
preference for business ownership compared to paid employment than necessity business owners.
Also, the authors found that opportunity and necessity business owners have similar education levels
and do not significantly differ in terms of the self-employment background of their parents. Starting
from those stated above, we observe that the relationship between foreign direct investments inflows
and total entrepreneurship rate can be either negative or positive.

A series of studies and surveys indicate that one of the most important problems for
entrepreneurship, especially for small and younger firms, is the ease of access to finance (ACCESS).
For this reason, we intend to investigate empirically the relation between this variable and
entrepreneurial activity. In the case of companies from the European countries, the most important
source of external financing is represented by bank loans, so we considered domestic credit to the
private sector by banks as share in GDP. This indicator is a proxy for access to finance and can be
positively correlated with entrepreneurship as the increase in credit flows to the private sector reflects
a more easy access to finance that would stimulate new business start-ups and increase existing
businesses [19,28,34,36,42]. Therefore, we expect a positive sign of the relationship. On the other
hand, some studies [31–33] have indicated a negative relationship between access to finance and
entrepreneurship explaining the result by the fact that access to finance is not a problem for most
early stages business because much of them do not need large amounts of financial capital; thus, new
start-ups will continue to enter on the market, contributing to the increase of total entrepreneurship rate,
even if their access to bank loans will decrease (e.g., in case of economic downturn or a financial crisis).

Unemployment rate (UNEMPL) (% of total labor force) is another macroeconomic variable that can
affect entrepreneurial activity. Because founding a new firm may be an alternative to future uncertain
career prospects, Vivarelli [61] showed that job loses is an important factor that determines new firm
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formation at regional level, and entrepreneurship is seen as an escape from unemployment. Santarelli
and Vivarelli [23] have shown that unemployment plays a particularly significant role, for certain
countries, during economic downturn. Thus, according to various empirical studies [14,19,22,28,42,61],
the relationship between unemployment rate and entrepreneurship is uncertain. On the one hand,
a significant increase in the rate of unemployment may lead to a decrease in demand for goods and
services that reduce business opportunities. On the other hand, rising unemployment may cause more
people to opt for having their own business, for reasons of necessity.

Entrepreneurship is determined also by individual factors (or by the personal characteristics of
the entrepreneurs who are represented in our study by the abilities of individuals and their attitudes
towards entrepreneurship). Olivari [62] highlighted the role of the motivation and attitudes of
entrepreneurs for the success of the business. He showed that intrinsically motivated and highly
educated entrepreneurs are more likely to have an innovative business. From this category of indicators
we have chosen as determinants of entrepreneurship the perceptions of individuals. Thus, the variable
perceived capabilities (CAPAB), measures the percent of persons who consider that they have the
required skills, knowledge and experience to start their own business. If a large number of people are
confident in their abilities to run a business then they will be encouraged in setting up new businesses.
So, for this variable, we expect a positive sign. The same sign we expect for the variable perceived
opportunities (OPPORT), which represents the percentage of people that see good opportunities to
start a firm in the area where they live. The fear of failure rate (FOF) expresses the percent of persons
with positive perceived opportunities which indicate that the fear of failure would prevent them to
create a new business. This variable is negatively correlated with the level of entrepreneurial activity
(in accordance with the findings by Albulescu and Tamasila [27]) because fear of failure is considered a
constraining factor for creating and starting a new business. The entrepreneurial intentions (EINT)
variable expresses, according Singer et al. [63], the percentage of individuals who expect to start a
business within the next three years. This variable is positively correlated with the entrepreneurial
activity, so we expect a positive sign.

The demand for entrepreneurship arises from the opportunities of starting a firm, including
business environment characteristics, so for our study we want to test if cost of business start-up
procedures (COST) [14], time required to start a business (TIME) and number of procedures needed
for establishing a new firm (NOPROC) have a significant impact on entrepreneurship. Some
studies [7,9,22,25,34,64] show that entry of the firms on the market is hampered by bureaucratic
barriers such as costs, procedures and time required to start a business, and also by employment
rigidity. For these variables, we expect a negative relationship with total entrepreneurial activity.

The relationships mentioned above are described from the point of view of our research, but we
have to mention that for some variables the inverse relationship exists also. For example, some
studies [65,66] have tested if the total entrepreneurial activity influences the GDP growth and have
showed that entrepreneurial activity affects economic growth, but the effect depends upon the level of
GDP per capita, the types of start-ups and the regional environment. Thus, entrepreneurship plays
a different role in countries according to their stage of economic development. Additionally, the
formation of new enterprises may have effects on unemployment rate, but the effect depends on the
country or region where they activate [67–69].

In order to statistically analyze the data, we applied unit-root tests on every variable included
in the panel data to test if data is stationary and control for false relationships among variables. The
null hypothesis is that all variables contain unit-root. This hypothesis was rejected in almost all the
cases. For the variables that had a unit-root we determined the first difference (for unemployment,
entrepreneurial intentions and time needed to start a new business) thus ensuring the basic conditions
to perform a regression analysis on this data.

The following steps taken were: the analysis of the descriptive statistics of variables included in
the research, the correlations between variables and regression analysis using three different models
for each category of explanatory variables used. To obtain the estimated coefficients of the regression
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models, we have applied the panel data fixed effect model. This panel data model is usually used
for testing the entrepreneurship determinants because fixed effects help eliminate the disparities
between countries.

The general tested equations for fixed effect models are:

Yit = β0 + β1Xit + αi + εit (1)

where Yit is the dependent variable (TEA); β0 is the intercept; Xit represents the vector of independent
variables; β1 are the coefficients; αi represents all the stable characteristics of the countries; i = BE, . . . ,
UK represents the unknown intercept of every country; t = 2002, ..., 2015 is the year analyzed; εit is the
error term.

The equations adapted for the three models of regression are:

Model 1: TEAit = αi + β1gdpit + β2gdpcit + β3taxit + β4unemplit + β5inflit + β6fdiit + β7dcpsit + εit (2)

Model 2: TEAit = αi + β1fofit+ β2eintit + β3capabit + β4opportit + εit (3)

Model 3: TEAit = αi + β1costit + β2timeit + εit (4)

The results of the empirical analysis are presented in the following section.

4. Results and Discussions

We started the empirical analysis by presenting the descriptive statistics of the variables considered
for our study. Table 1 summarizes the descriptive statistics of the dependent and explanatory variables.
The total entrepreneurial activity (TEA) rate varies across economies and over time, from almost 2% of
working-age population to 14%, this variation being due to differences in macroeconomic conditions,
the ease of formal business registration and other regulatory factors that affect the entrepreneurial
environment. For better empirical results, we have included the determinants of entrepreneurship in
three groups: indicators measuring macroeconomic stability; indicators related of individual factors,
and; business environment-related indicators (the opportunities of starting a firm).

Table 1. Descriptive statistics of TEA rate and independent variables.

Variable Min. Max. Mean Std.
Deviation Skewness Kurtosis

TEA 1.88 14.11 6.237 2.186 0.939 4.086
GDP −14.35 11.90 0.920 3.640 −0.605 5.084

GDPC −12.92 12.93 0.703 3.670 −0.212 5.045
TAX 18.40 76.70 44.535 13.626 0.171 2.363
INFL −4.48 15.40 2.385 2.110 1.733 11.737
FDI −16.07 87.44 6.619 11.743 3.320 18.055

ACCESS 0.22 202.19 100.932 44.461 0.381 2.563
UNEMPL 2.80 27.20 9.331 4.628 1.862 6.829

FOF 15.12 61.58 37.058 7.343 0.419 4.104
EINT 1.55 31.70 9.564 5.101 1.561 5.800

CAPAB 14.58 60.67 42.450 7.775 −0.245 3.279
OPPORT 2.85 71.49 31.964 14.020 0.714 3.161

COST 0.00 22.50 5.820 6.382 1.216 3.353
TIME 2.50 70.00 14.543 13.002 2.447 9.083

NOPROC 3.00 15.00 6.139 2.818 1.235 4.407

Source: authors’ calculations using the data provided by Global Entrepreneurship Monitor (GEM) database and
World Bank Data Bank. Total entrepreneurial activity (TEA); gross domestic product (GDP); GDP per capita (GDPC);
total tax rate (TAX); inflation rate (INFL); foreign direct investments (FDI); ease of access to finance (ACCESS);
unemployment rate (UNEMPL); fear of failure rate (FOF); entrepreneurial intentions (EINT); perceived capabilities
(CAPAB); perceived opportunities (OPPORT); cost of business start-up procedures (COST); time required to start a
business (TIME); number of procedures needed for establishing a new firm (NOPROC).
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Thus, from the category of macroeconomic stability indicators we find that the domestic credits
granted by banks to the private sector have registered the highest variation. The smallest value of the
credits granted to private sector was registered in Slovenia for a period of five years, 2004–2008 (under
1% of GDP), while the highest value of this indicator was registered in Denmark (in 2009, 202% of
GDP). The high value of standard deviation highlights that there exist important differences between
countries regarding their degree of financial development.

Another indicator which has registered important disparities among countries was the tax rate
(it varied between 76% of commercial profits in Italy in 2005, to 18% in Croatia in 2014). Tax regimes
represent one of the most important obstacles to entrepreneurship, so the very high values of tax rates
recorded in some countries considered in the study are perceived as true impediments and inhibit the
development of entrepreneurial activities.

Foreign direct investments net inflows (as % of GDP) also had high values of standard deviation.
The highest value of FDI inflows was registered in Netherlands in 2007 (87%), and the smallest value
was registered in Hungary in 2010 (−16%). The inflows of capital sustain the economic development
of countries which can lead to better entrepreneurship opportunities. The negative minimum value of
foreign direct investments inflows show that for those countries outflows of investment exceeded the
value of inflows.

The negative minimum values for GDP and GDP per capita expressed as annual percentage
growth show that the analyzed EU countries in the period of 14 years considered in the study had
periods of reduction of their economic development.

As far as the inflation rate is concerned, it recorded a minimum value of −4.48% (Ireland, 2009)
and a maximum of 15.43% (Latvia, 2008).

Among the indicators measuring the perceived abilities of individuals and their attitudes towards
entrepreneurship, the indicator measuring perceived opportunities varied the most, from almost 3% of
working age population seeing good opportunities to start a business in the area they live in Hungary
(2009), to 71% of working age population in Sweden (2011). Perceived capabilities have also registered
important variations, from 14% of working age population who considered that have the skills and
knowledge to start a business in Hungary (2005), to 61% of working age population in Croatia (2007).

From the third category of factors, the time needed to start a new business, registered a high
standard deviation expressing important variations from 2.5 days needed to start a new business in
Portugal (2013 and 2014) to 70 days in Spain (2005). Cost of business start-up procedures varied from
no costs in Denmark for almost all the period considered for the analysis to 22% of Gross National
Income (GNI ) per capita in Hungary (2005).

The correlation matrix of the considered variables is presented in Table 2. For some of the
explanatory variables a high correlation coefficient (above 0.70) is observed. The specialized literature
does not consider a unitary value for expressing a high correlation. For example, Kennedy [70]
states that correlation is high when its value is above 0.80 or 0.90. However, other authors [71,72]
consider that there exists multicollinearity when the correlation coefficient is higher than 0.70 or 0.80.
We consider as reference point the value of 0.70. Because we identify the presence of multicollinearity
between some of the explanatory variables, we use separate regression models by excluding one of the
two highly correlated variables, and so obtain accurate results.

Through the regression analysis we aimed at identifying which are the factors that determine the
entrepreneurial activity in the EU countries. We also test which model explains better the dynamics
of total entrepreneurial activity rate in the considered countries. In order to empirically analyze the
relationship between entrepreneurial activity and the considered factors, we use three regression
models (each one corresponding to a certain category of factors), and we apply panel data fixed effect
model approach. We also determine the estimator variance-covariance matrix by the White cross
method. In Table 3 are summarized the results of the applied regression models.
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Table 2. Correlation matrix.

TEA GDP GDPC TAX INFL FDI ACCESS UNEMPL FOF EINT CAPAB OPPORT COST TIME NOPROC

(1) TEA 1.000
(2) GDP −0.209 1.000
(3) GDPC −0.171 0.998 * 1.000
(4) TAX −0.775 * 0.513 0.470 1.000
(5) INFL −0.428 0.390 0.380 0.368 1.000
(6) FDI −0.372 0.612 0.588 0.573 0.682 * 1.000
(7) ACCESS −0.037 −0.679 * −0.674 * −0.530 0.038 −0.283 1.000
(8) UNEMPL 0.743 * −0.412 −0.369 −0.843 −0.661 * −0.797 * 0.179 1.000
(9) FOF −0.947 * −0.304 −0.269 −0.696 * −0.447 −0.502 −0.087 0.755 * 1.000
(10) EINT 0.908 * −0.130 −0.081 −0.840 * −0.431 −0.456 −0.006 0.877 * 0.829 * 1.000
(11) CAPAB −0.527 −0.049 −0.057 0.024 −0.035 −0.090 0.552 −0.135 −0.645 * −0.342 1.000
(12) OPPORT −0.183 0.944 * 0.942 * 0.460 0.394 0.711 * −0.593 −0.449 −0.317 −0.117 −0.017 1.000
(13) COST −0.838 * 0.477 0.443 0.936 * 0.487 0.512 −0.463 −0.777 * −0.749 * −0.791 * 0.067 0.415 1.000
(14) TIME −0.753 * 0.503 0.468 0.949 * 0.419 0.501 −0.575 −0.757 * −0.664 * −0.746 * −0.032 0.423 0.984 * 1.000
(15) NOPROC −0.852 * 0.433 0.399 0.884 * 0.549 0.563 −0.357 −0.795 * −0.796 * −0.789 * 0.134 0.398 0.979 * 0.951 * 1.000

Note: * denotes that coefficients are significant at 5% level.
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Table 3. Determinants of entrepreneurial activity in EU-18 countries.

TEA Coef. Prob. Constant F-Test R-Squared Adjusted
R-Squared

Model 1

GDP −0.013 0.733

11.378 *** 9.627 *** 0.5504 0.4932

GDPC −0.030 0.520
TAX −0.062 * 0.085
INFL −0.232 *** 0.000
FDI −0.019 ** 0.058

ACCESS −0.016 ** 0.012
UNEMPL −0.036 0.466

Model 2

FOF 0.082 *** 0.000

−3.588 *** 15.012
***

0.5793 0.5407
EINT 0.140 *** 0.000

CAPAB 0.140 *** 0.000
OPPORT 0.023 *** 0.008

Model 3
COST −0.101 *** 0.000

6.760 *** 9.941 *** 0.4588 0.4127TIME −0.024 *** 0.000
NOPROC −0.247 *** 0.000

Note: *, ** and *** denotes that coefficients are significantly at the 10%, 5% and 1% level. Source: authors’ calculations
using the data provided by GEM database and World Bank Data Bank.

For Model 1, because we found that are variables highly correlated: GDP and GDP per capita, but
also unemployment rate with tax rate and FDI, we applied four different panel data regression models
(TEAit = αi + β1gdpit + β2taxit + β3inflit + β4fdiit + β5dcpsit + εit; TEAit = αi + β1gdpcit + β2taxit + β3inflit +
β4fdiit + β5dcpsit + εit; TEAit = αi + β1gdpit + β2unemplit + β3inflit + β4dcpsit + εit; TEAit = αi + β1gdpcit +
β2unemplit + β3inflit + β4dcpsit + εit). The results obtained for the coefficient, probability and R-squared
were quite similar for all the models, so we centralized the results in the first part of Table 3.

Thus, based on the results of the fixed effects regression models and the statistically significant
coefficients obtained for Model 1, we can conclude that inflation rate, foreign direct investments, access
to finance and total tax rate are between the main macroeconomic indicators that are significantly
correlated with total entrepreneurial activity. For Model 2, the empirical results indicate that
entrepreneurial activity is strongly affected by all the considered indicators measuring the perceived
abilities of individuals and their attitudes towards entrepreneurship. The results obtained for Model 3
show that all the considered indicators measuring the opportunities for starting a new business have a
statistically significant influence on entrepreneurial activity. In the case of this model, we found that
all the variables were highly correlated, thus we ran single regression models corresponding to each
variable. The value of R-square was similar for each single regression model (0.4588).

Generally speaking, our results are consistent with the predictions of theoretical studies, but
also with the results of other empirical studies. The coefficient for the total tax rate is negative and
statistically significant, such that the entrepreneurial activity is discouraged when the tax rate increases.
Therefore, the tax rate is an important obstacle to entrepreneurial activity. Tax rates also have a major
influence on the decision of a person to become entrepreneur because it can make this activity more
or less attractive compared with the wages offered for their work. The level of tax rate can attract
potential entrepreneurs so that they become self-employed, or it can push workers out of wage jobs
and into self-employment. This result is in agreement with our expectations and also with the findings
of some studies [25,28,42–46].

The coefficient of inflation rate is negative and statistically significant at 1%. These results are
in accordance with our expectations but also with the findings of some empirical studies. Some
studies [19,45,49,50] have also found a negative effect of inflation on entrepreneurship because it
increases costs for starting a business, reduce the access to capital of firms and increases the population’s
income inequality.
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Foreign direct investments inwards have also a negative coefficient and statistically significant at
a 5% level. The negative coefficient is in agreement with the results obtained by the empirical studies
mentioned. Some authors [15,18,55–58] find a negative effect or no effect of the FDI on the entry of
new domestic firms, especially in developing economies. This can be explained by the fact that when
new investors enter into the country (increased inward FDI), the opportunity-driven entrepreneurial
activity increases, while necessity-driven activity decreases, many persons find good paid jobs and
do not try to look for alternative revenues, respectively revenues from entrepreneurial activity. In the
countries where the total entrepreneurial activity is dominated by necessity-driven entrepreneurs, the
effect of FDI on entrepreneurial activity is negative.

The results of our empirical analysis on access to finance indicate a negative relationship,
contrary to our expectations, but in agreement with the results obtained by Sayed and Slimane [28],
Klapper et al. [36]. The coefficient is statistically significant at a 5% level. A possible explanation for
this result is that the reduction in credit flows to the private sector, especially in the context of the recent
international crisis, did not discourage the likelihood of being an entrepreneur, because creating new
businesses and running them in the early stages does not require such significant financial resources.

The other macroeconomic indicators considered in the study, respectively GDP, GDP/capita and
unemployment rate, do not have a statistically significant relationship with entrepreneurial activity of
EU-18 countries.

When analyzing the results obtained for Model 2, we observe that all four explanatory variables
considered have a significant relationship with entrepreneurship in the European Union member
countries. Thus, entrepreneurial intentions, perceived capabilities and perceived opportunities
are positively related with entrepreneurial activity. If entrepreneurial intentions are rising then
entrepreneurial activity on the market will improve. Also, if there is registered an increase of the
perceptions regarding the capabilities of individuals to be entrepreneurs and also of the opportunities
on the market for entrepreneurs, entrepreneurial activity is stimulated. These results are in line
with our expectations. In accordance with the findings of Albulescu and Tămăşilă [27] and with our
expectations, the fear of failure has a negative influence on the option of entrepreneurs to start-up a
new business.

Model 3 highlights that all three variables considered in the analysis have a negative statistically
significant relationship with total entrepreneurship rate. These results are in line with our expectations
and also with the findings of some studies [11,25,34,36,38,64]. If the cost of establishing a new business
is high, and also if the time needed to start-up a new firm is long or many procedures are needed,
potential entrepreneurs will be discouraged.

The effects of the investigated variables, combined for each model, had a medium impact
on total entrepreneurship rate as shown by R-squared value (and R-squared adjusted) of around
50%. These results highlight the fact that there are also other factors that may have an important
influence on entrepreneurial activity. Comparing the value of the R-squared adjusted for the
three models, we observe that the perceived abilities of individuals and their attitudes towards
entrepreneurship have the biggest influence on total entrepreneurial activity (54%). The indicators
measuring macroeconomic stability explain almost 50% of the variation of total entrepreneurship rate,
and the indicators expressing the opportunities of starting a firm express 41% of the variation in total
entrepreneurship rate.

5. Conclusions

In this paper, we have tested the relationship between a number of 14 factors identified in the
entrepreneurship specialized literature and the dynamics of total entrepreneurial activity in 18 EU
member countries. The main objective of our study was to test the hypotheses and to offer empirical
evidence with respect to the key factors that affect the dynamics of total entrepreneurial activity in
European countries. For the accuracy of the results, we have grouped the explanatory variables in three
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categories, namely: indicators measuring macroeconomic stability; indicators related of individual
factors, and; business environment-related factors.

The empirical results obtained show that inflation rate, foreign direct investments, access to credit
and total tax rate are between the main macroeconomic indicators that are significantly correlated
with total entrepreneurial activity. Our findings are in accordance with the results obtained by other
empirical studies. For the second category of factors, we saw that fear of failure, entrepreneurial
intentions, perceived capabilities and perceived opportunities have a significant relationship with total
entrepreneurship rate. Regarding the third group of indicators, describing the opportunities in starting
up a new business, all the variables investigated (cost of business start-up procedures, time required to
start a business and number of procedures needed for establishing a new firm) were found to have a
statistically significant relationship with entrepreneurial activity.

Thus, we can conclude that the economic development of a country, the abilities of individuals,
their attitudes towards entrepreneurship and the opportunities in starting a business offered by a
country are the key factors that affect the dynamics of entrepreneurial activity from the 18 European
Union countries analyzed. Only 50% from the variation of the total entrepreneurship rate is explained
by the variation of the considered variables, thus there are also other factors that could determine
entrepreneurial activity. This limitation of our study illustrates to us that other factors besides those
analyzed here should be analyzed in future research. Moreover, the effects of some of the considered
variables could have another impact if we analyze entrepreneurship according to the reason why the
person becomes an entrepreneur (by necessity or opportunity).

Our study can be further developed in different directions. First, depending on the availability of
data, we can test if there are differences between the indicators that affect entrepreneurial activity in
two groups of countries, developed and developing ones. Second, we can make the distinction between
opportunity-driven entrepreneurs and necessity-driven ones, which could led to different results.
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