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Abstract Using macro-level data for 32 European
countries, the present paper explores developments in
the education distributions among solo self-employed
workers and employer entrepreneurs in the non-
agricultural economy over the period 1997–2014. Our
dynamic analysis reveals that over this period, the num-
ber of solo self-employed workers, but particularly the
high-educated solo self-employed, has increased con-
siderably in Europe. This trend is even more pro-
nounced for female solo self-employment. The educa-
tion distribution of the solo self-employed is thus
shifting quickly towards higher levels of education.
Moreover, our static analysis based on 2014 reveals
that, for the higher-developed countries within Europe
(Western Europe including Scandinavia), solo self-
employed and employer entrepreneurs are on average
equally highly educated. We also find that the solo self-
employed in Western Europe are considerably higher
educated than their counterparts in the rest of Europe. In
general, our results underline the rapidly increasing
importance of, particularly high-educated, solo self-

employed workers in modern, highly developed
economies.
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1 Introduction

The number of solo self-employed workers—the self-
employed without employees, also known as own-
account workers—is increasing rapidly in many Euro-
pean countries. For instance, in the EU-27, the non-
agricultural solo self-employment rate (the number of
solo self-employed outside agriculture as a percentage
of the labor force) rose from 5.9% in 2000 to 7.8% in
2014 (source, Eurostat). Two explanations for this de-
velopment are the increased outsourcing to freelancers
by established firms, enabling firms to be more flexible
and agile (Burke 2011), and the higher levels of freedom
and work autonomy that can be enjoyed through (solo)
self-employment (Van Gelderen and Jansen 2006).

However, different opinions exist among academics
and policymakers as to whether the increase in solo self-
employment is a desirable development. Some authors
suggest that solo self-employed workers are “relatively
unproductive,” pointing at an apparent lack of innova-
tion among these workers (Stam 2014, p. 23). Other
authors, however, claim that over the last two decades,
solo self-employed workers in modern economies have
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transformed from a largely precariat shadow workforce,
often serving as cheap substitutes for employees, to a
more diverse workforce. This workforce incorporates
high-earning and highly skilled workers who contribute
to the economy by providing flexibility and innovation
to both small and large businesses (Burke 2015).

The debate on the value of the solo self-employed
tends to be blurred by a lack of background information
on the characteristics of the solo self-employed.1 The
present paper focuses on the education levels of the solo
self-employed. Focusing on education levels is relevant
for the debate, because formal education has been found
to be an important indicator for entrepreneurial success
(Kolstad and Wiig 2015; Van Praag et al. 2013) and for
productivity of workers in general (Becker 1993; Jones
2001). Hence, higher-educated entrepreneurs may have
a relatively higher contribution to the economy than
lower-educated entrepreneurs, on average. Thus, al-
though we recognize the two concepts are not the same,
we assume that, on average, higher levels of formal
education reflect higher levels of entrepreneurial ability
or quality, particularly when the macro-level is
concerned.

Using macro-level data for 32 European countries,
the present paper’s aim is to explore developments in the
education distributions among solo self-employed
workers and employer entrepreneurs in the non-
agricultural economy over the period 1997–2014. In
particular, we aim at answering the following three
research questions:

1. How does the education distribution (low, medium,
high) differ between solo self-employed workers
and employer entrepreneurs?

2. How does the education distribution of the (solo)
self-employed differ between different parts of Eu-
rope, in particular between relatively higher- and
lower-developed European countries?

3. How have the differences under 1 and 2 developed
over the period 1997–2014 and what has been the
role of the economic crisis?

The answers to these questions will shed light on the
position of solo self-employment in modern labor mar-
kets, in terms of being an attractive employment option
for higher-educated labor force participants. Does the
increase in solo self-employment observed in many

European countries represent a flow of lower-educated
individuals towards self-employment, suggesting lower
productivity entrepreneurship (Shane 2009; Stam
2014), or, alternatively, a flow of higher-educated indi-
viduals towards self-employment, suggesting higher
productivity entrepreneurship (Burke 2015; Leighton
and Brown 2013)? Such a thorough assessment of the
different education distributions between solo self-
employed workers and employer entrepreneurs over
time has not been provided in previous literature.

Importantly, we investigate the research questions
also separately for males and females because women
tend to make different labor market choices than men
(Jayawarna et al. 2014; Bögenhold and Klinglmair
2015). In addition, the gender dimension seems impor-
tant when comparing education levels between solo
self-employed workers and employer entrepreneurs
(Cowling and Taylor 2001).

The set-up of this paper is as follows. Section 2
derives hypotheses based on occupational choice theory.
Sections 3–6 provide the data, methodology, results, and
conclusions, respectively.

2 Theory and hypotheses development

2.1 Education differences between the solo
self-employed and employer entrepreneurs

Occupational choice theory provides an appropriate the-
oretical framework to study labor market choices of
individuals. In particular, we use the seminal paper by
Lucas (1978)2 as a starting point to derive a hypothesis
corresponding to our first research question, which reads
as “How does the education distribution (low, medium,
high) differ between solo self-employed workers and
employer entrepreneurs?”

Congregado et al. (2014, p. 432) describe that “In the
Lucas model, individuals are homogeneous with respect
to productivity in paid-employment, but they differ with
respect to managerial ability in entrepreneurship (Parker
2004, p. 55). Individuals freely choose between becom-
ing an entrepreneur with an expected return and becom-
ing a wage-worker earning a fixed wage. Entrepreneurs
maximize profits which are an increasing function of
managerial ability. In the solution of the model, the more
able entrepreneurs run the largest firms.” This is so

1 Cowling and Taylor (2001) is an exception. 2 3629 citations in Google Scholar per May 2, 2019.
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because higher entrepreneurial ability enables individ-
uals to coordinate and manage a larger stock of re-
sources, that is, to run a larger firm (Sorgner et al. 2017).

The characteristic of increasing returns to entrepre-
neurial ability in the Lucas model implies that running a
firm of a certain size is only profitable (relative to
running a smaller firm or working in wage-employ-
ment) for individuals above a certain entrepreneurial
ability level. For individuals with lower ability levels,
the coordination and management involved in running a
large firm is relatively burdensome such that it is more
profitable for these lower-ability individuals to run a
smaller firm, more fitting with their ability level.

In the solution of the Lucas model, individuals below
the “marginal ability” level3 become wage-employed
because they can earn a higher income as a wage-
worker compared with an entrepreneur, while individ-
uals with higher ability levels become entrepreneurs,
with the size of the firm increasing in entrepreneurial
ability levels. In terms of employment, employer entre-
preneurs run—by definition—larger firms than solo
self-employed workers, and hence, the Lucas model
would predict that solo self-employed workers have
lower entrepreneurial ability levels than employer entre-
preneurs.4 As explained in Section 1, we use formal
education as an indicator for entrepreneurial ability.
The Lucas (1978) model would thus predict that, on
average, solo self-employed workers are lower educated
than employer entrepreneurs.5 Themeta-study by Unger
et al. (2011) seems to confirm this prediction empirically
because they find a significant positive relation between
formal education and entrepreneurial success in terms of
firm size. However, their study does not distinguish
between firms with and without employees; it is there-
fore not clear to what extent the solo self-employed are
included in Unger et al.’s (2011) analysis.

Despite its high level of sophistication, Lucas’model
did not take account of two developments in modern
economies that are specifically related to (primarily)
higher-educated solo self-employment. First, “… for

higher levels of economic development, different
human motivations may have become important. In
particular, rather than basic material and social needs
which already tend to be fulfilled in developed soci-
eties, a need for autonomy and self-realization
emerges (Maslow 1970). Solo self-employment is a
way of working which allows for a lot of freedom and
autonomy, thereby fulfilling these higher needs from
the Maslow pyramid.” (Van Stel and De Vries 2015,
p. 74). Second, nowadays, firms are often in need of
specialized labor that can be hired on a flexible basis
to minimize downtime in firms. Highly specialized
freelancers working on a project by project basis are
the solution for established firms to fill these gaps
(Burke 2011). Although both developments in solo
self-employment may apply to lower-educated indi-
viduals as well, they seem to be particularly relevant
for higher-educated individuals.

In sum, while the Lucas arguments predict that em-
ployer entrepreneurs are on average higher educated
than the solo self-employed, the two developments men-
tioned above point in the opposite direction. Which
arguments dominate is an empirical matter, but we be-
lieve that overall, the Lucas arguments may still prevail.
Therefore, we hypothesize:

& Hypothesis 1: Employer entrepreneurs are on aver-
age higher educated than solo self-employed
workers.

2.2 Education differences between higher-
and lower-developed countries

While our first research question zooms in on the edu-
cation differences between solo self-employed workers
and employer entrepreneurs, our second research ques-
tion has a geographical focus. It compares the education
levels of entrepreneurs in general, and solo self-
employed workers in particular, between different parts
of Europe, based on levels of economic development. It
reads as follows:How does the education distribution of
the (solo) self-employed differ between different parts of
Europe, in particular between relatively higher- and
lower-developed European countries?

Again, the paper by Lucas (1978) provides a suitable
framework to derive our second hypothesis. In the Lu-
cas model, it is shown that under some plausible as-
sumptions, a higher (physical) capital intensity, typically

3 This is the entrepreneurial ability level for which individuals are
indifferent between wage-employment and self-employment because
their income is the same under both conditions.
4 Correspondingly, total factor productivity of solo entrepreneurs
would be lower than that of employer firms (Medrano-Adán et al.
2018).
5 Interestingly, the empirical application in Lucas (1978) did not in-
clude the self-employed without employees. Hence, we are the first to
test empirically whether Lucas’ prediction regarding firm size and
entrepreneurial ability extends to the smallest possible firm size as well.
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associated with a higher level of economic develop-
ment, goes together with a relatively higher increase in
wages compared with entrepreneurial income. In es-
sence, it becomes relatively more attractive to become
a wage-worker in higher-developed economies because
there is a larger supply of safe and well-paid wage jobs.
This larger supply causes the “marginal entrepreneur” to
become wage-employed.6 Because in the Lucas model
the marginal entrepreneur is typically the lower-ability
entrepreneur running the smallest firms, the prediction is
that at the low end of the self-employment spectrum,
more low-educated individuals will become wage-
employed rather than (solo) self-employed. This will
shift the education distribution in higher-developed
economies towards a lower share of lower-educated
entrepreneurs, and a higher share of higher-educated
entrepreneurs, which leads to the following hypothesis:

& Hypothesis 2a: Entrepreneurs (the sum of solo self-
employed workers and employer entrepreneurs) are
on average higher educated in higher-developed
countries than in lower-developed countries.

Moreover, regarding the two specific developments
highlighted in Section 2.1—a need for autonomy by
highly educated workers, and a need for specialized,
flexible labor by established firms—it can be argued
that these developments are particularly relevant in
higher-developed economies. This is because work in
higher-developed economies is more often based on
knowledge intensity, where these two specific develop-
ments are most relevant. Stated differently, these devel-
opments are mainly relevant in innovation-driven econ-
omies rather than efficiency-driven economies (Porter
et al. 2002). Hence, the trend of increasing numbers of
highly educated solo self-employed workers may be
particularly prevalent in relatively higher-developed
countries. We therefore expect that especially solo self-
employed workers have higher education levels on av-
erage in higher-developed countries than in lower-
developed countries, which is formulated in the follow-
ing hypothesis:

& Hypothesis 2b: The education gap between entre-
preneurs in higher- and lower-developed countries

is more pronounced for solo self-employed
workers compared with that for employer
entrepreneurs.

2.3 Development of education differences
and the impact of the economic crisis

Our third research question is: How have the education
distributions of solo self-employed workers and employ-
er entrepreneurs developed over the period 1997–2014
and what has been the role of the economic crisis?
Regarding the impact of the crisis on the education
distribution of the solo self-employed, it is important to
realize that the stock of solo self-employed workers can
be influenced via the entry and the exit side. As to the
entry side, it is possible that more people start businesses
out of necessity, for instance, because they have lost their
job during the crisis. These new necessity entrepreneurs
could be lower educated or higher educated, as job losses
during the crisis occurred in all parts of the economy.
Indeed, prior research has not been conclusive regarding
the education levels of necessity-based entrepreneurs
versus opportunity-based entrepreneurs (Van der Zwan
et al. 2016). In terms of the exit side, not all firms
survived the economic crisis. It may be expected that
entrepreneurs with lower entrepreneurial ability (more
often lower educated) are more likely to quit their busi-
ness than entrepreneurs with high entrepreneurial ability.
Which effects dominate on either the entry or exit side is
an empirical matter. We do not formulate a hypothesis
regarding the impact of the crisis.

3 Data

We use self-employment data from the European
Union Labour Force Survey (Eurostat 2018).
Macro-level (aggregated) data in terms of the number
of self-employed workers for 33 European countries
and for 18 consecutive years (1997–2014) can be
retrieved through the Eurostat website (http://ec.
europa.eu/eurostat). The countries included in our
sample are the 28 Member States of the European
Union, together with Iceland, Macedonia, Norway,
Switzerland, and Turkey. We distinguish between
self-employed workers without employees (the solo
self-employed) and self-employed workers with em-
ployees (the employer entrepreneurs). In addition, we

6 The “marginal entrepreneur” is an individual whose entrepreneurial
ability level equals the marginal ability. She is indifferent between
wage-employment and self-employment.
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distinguish between three levels within the education
distribution: low education (less than primary, prima-
ry, and lower secondary education; ISCED7 levels 0–
2), medium education (upper secondary and post-
secondary non-tertiary education; ISCED levels 3
and 4), and high education (tertiary education;
ISCED levels 5–8). In our analyses, we also focus
on the numbers of female and male entrepreneurs
separately.

We exclude the agricultural sector from the sample
such that non-agricultural (solo) self-employment is the
focus of the present paper. The removal of agricultural
self-employment activity is important because the na-
ture of entrepreneurship in agriculture is structurally
different from the rest of the economy (Bögenhold and
Staber 1991), and because the agricultural sector has a
disproportional influence on the number of (lower edu-
cated) solo self-employed workers in various countries.
For example, agricultural self-employment as a fraction
of total self-employment is excessive in countries such
as Romania (the average across all available years in this
country is about 75%), Poland (50%), Portugal (40%),
Turkey (40%), and Slovenia (30%). Hence, we focus on
non-agricultural self-employment. Moreover, all analy-
ses in the present paper relate to individuals of at least
15 years old.

Constructing our final estimation sample was not
straightforward. First, macro-level data split by both
educational attainment and sectoral activity
(agriculture versus non-agriculture) are not available
through the public Eurostat website; we requested
Eurostat to provide us with the desired data. Second,
detailed information by sector and educational attain-
ment level as provided by Eurostat are known only for
individuals between 15 and 74 years old, such that a
raise factor was needed to arrive at estimated numbers
for 15 years and older.8 Third, the data for Romania
showed an erratic pattern throughout the years and
hence are excluded from all analyses in this paper,
resulting in a sample of 32 European countries.

4 Methodology

4.1 Static analysis

In our static analysis, we compare the education distri-
butions of the solo self-employed and employers at a
given moment in time, in particular our most recent year
of data (2014). Specifically, we use paired t tests to
compare the share of higher-educated solo self-
employed workers with the share of higher-educated
employer entrepreneurs for our sample of 32 countries.
These t tests are performed to test hypothesis 1. In a
similar fashion, we use two-sample t tests to compare
the share of higher-educated entrepreneurs (of either
type) between relatively higher- and lower-developed
countries within Europe. These t tests are performed to
test hypotheses 2a and 2b.

4.2 Distinguishing between relatively higher-
and lower-developed countries

In hypotheses 2a and 2b, the distinction between
relatively higher- and lower-developed countries is
important. We make the distinction based on levels
of GDP per capita. Figure 1 shows the distribution
of GDP per capita for 2014 for the European coun-
tries used in this paper. The natural cut-off point
lies between the UK and Italy, not only because
their GDP per capita levels are just above and
below the EU-28 average (25,800 euros) but also
because the difference between the GDP per capita
levels of these two countries (30,500 versus 25,300
euros) is the biggest difference between any two
consecutive countries in the ranking (with the ex-
ception of the countries with the highest GDP per
capita levels). Thus, we split our sample into a
group of relatively highly developed European
countries, running from Luxembourg to the UK in
Fig. 1 (14 countries in total), and a group of rela-
tively lower-developed European countries, running
from Italy to Bulgaria in Fig. 1 (including Mace-
donia and Turkey; 18 countries). Figure 1 shows
that the higher-developed countries include Western
European countries including Scandinavia while the
lower-developed countries include Mediterranean
countries, countries from Central Eastern and South
Eastern Europe, as well as the Baltic states. See
also Appendix 1.

7 International Standard Classification of Education.
8 In particular, for each entrepreneurship type (solo self-employment or
employer entrepreneurship), we used a raise factor (entrepreneurs
15 years and older / entrepreneurs 15–74 years) to correct the number
of entrepreneurs by education level. In most countries, this led to a
marginal adjustment, but in some cases, such as solo self-employed
workers in Portugal, the adjustment was more substantial, indicating a
non-negligible presence of people above 74 in the labor force.
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4.3 Dynamic analysis

To answer our third research question (“How have the
education distributions of solo self-employed and em-
ployer entrepreneurs developed over the period 1997-
2014 and what has been the role of the economic
crisis?”), we perform a dynamic analysis. In this dy-
namic analysis, we use a regression framework that
explains the annual relative growth rates of the number
of solo self-employed workers and employer entrepre-
neurs from a crisis dummy variable, a non-Western
Europe dummy variable, and an intercept term. Annual
relative growth is calculated as the difference in loga-
rithms of the number of solo self-employed workers or
employer entrepreneurs between two consecutive years
(Törnqvist et al. 1985).9 The crisis dummy is included to
investigate how the development of education-specific
self-employment responded to the crisis (defined as 1
for the years from 2008 up and until 2014; 0 for all other
years). The non-Western Europe dummy (0 =Western
Europe including Scandinavia; 1 = rest of Europe) is
added to accommodate possible different growth pat-
terns in non-Western and Western European countries.
The intercept in these regressions reflects the average
annual relative growth rate over the period 1998–2014
for the countries in our sample.10

Hence, self-employment growth acts as the depen-
dent variable in a series of ordinary least squares regres-
sions where the exact definition of the dependent vari-
able changes across model specifications. We use the
following dependent variables: (1) the growth rate of the
number of solo self-employed workers; (2) idem, but
restricted to low education; (3) idem, but restricted to
medium education; (4) idem, but restricted to high edu-
cation; (5) the growth rate of the number of employer
entrepreneurs; (6) idem, but restricted to low education;
(7) idem, but restricted to medium education; (8) idem,
but restricted to high education; (9) the growth rate of
solo self-employed workers minus the growth rate of
employer entrepreneurs; (10) the growth rate of high-
educated solo self-employed workers minus the growth
rate of low-educated solo self-employed workers; (11)
the growth rate of high-educated employer entrepre-
neurs minus the growth rate of low-educated employer

entrepreneurs; and (12) the growth rate of high-educated
solo self-employed workers minus the growth rate of
high-educated employer entrepreneurs.

These 12 regressions will enable us to derive a de-
tailed pattern as regards self-employment developments
by education level in Europe in the last two decades. For
the dynamic analysis, we use all country-year observa-
tions that are available. Standard errors robust to
heteroskedasticity are used. We repeat all exercises for
males and females.

5 Results

5.1 Descriptive statistics on solo self-employment

As a first exercise, we zoom in on the self-employment
data—without yet paying attention to the education
distribution—and inspect the development of self-
employment rates over time. For this purpose, Fig. 2
shows the percentage of non-agricultural solo self-
employed workers in the labor force11 for the years
2000 and 2014 and for five different groups of coun-
tries.12 Figure 2 reveals a general trend in that an in-
crease in non-agricultural solo self-employment as a
fraction of the total labor force can be observed. A
further data inspection reveals that countries with
above-average increases in their non-agricultural solo
self-employment rates include Slovakia (from 4.0% in
2000 to 9.9% in 2014), the Netherlands (from 5.8 to
10.5%), Italy (from 9.0 to 13.5%), and the UK (from 7.8
to 11.1%). Figure 2 also reveals structural differences in
the level of non-agricultural solo self-employment, with
relatively high levels in the Mediterranean countries.

As a second exercise, we show the percentage of solo
self-employment in the labor force by country, for the
year 2014. The results are displayed in Fig. 3.

9 Note that by calculating annual growth rates, we lose 1 year of data,
i.e., 1997, the first year in our database.
10 To be precise, this is the case for our reference group of relatively
higher developed countries (Western European countries including
Scandinavia), and for non-crisis years (value 0 of the crisis dummy).

11 Information about a country’s labor force is also retrieved from the
Eurostat website.
12 For this comparison, we focus on the year 2000 rather than 1997
(our earliest year of data) because for some years prior to 2000 and for
some countries, education-specific or labor force information was not
available. Moreover, for Macedonia and Switzerland Eurostat does not
provide information on the labor force for any single year such that
self-employment rates could not be calculated; these countries are
excluded from Fig. 2 (and Fig. 3).
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5.2 Static analysis: education differences
between the solo self-employed and employer
entrepreneurs

This section presents the results of the first part of our
static analysis as introduced above and focuses on the
education levels of solo self-employed workers and
employer entrepreneurs. For each group, we calculate
the proportion of high-educated individuals. We also
distinguish between Western European economies (in-
cluding the Scandinavian countries) and non-Western
European economies, and between males and females.13

For hypothesis 1, we test whether the percentages of
highly educated individuals within the groups of solo
self-employed workers and employer entrepreneurs are
significantly different from each other in 2014. Column
1 in Table 1 provides paired t tests for the full sample of
countries and split by gender. Column 2 zooms in on the
Western European sample while column 3 focuses on
the non-Western European sample.14

The results in column 1 reveal that the group of
employers contains a significantly larger proportion of
highly educated individuals than the group of solo self-
employed workers, in line with hypothesis 1. On aver-
age, 36% of the solo self-employed have attended
higher education, while this is 40% among employer
entrepreneurs. We note that this result is driven mainly
by the male sample: male employers are significantly
more likely to be highly educated than male solo self-
employed workers whereas for women, we do not find a
significant difference between the two groups of self-
employed workers.

In terms of country groups, we observe that the
higher education level of employer entrepreneurs rela-
tive to the solo self-employed holds for our non-Western
European sample only (see column 3). Hence, in non-
Western European countries, employers are significant-
ly higher educated than solo self-employed workers,
irrespective of gender.

In sum, hypothesis 1 is supported for the overall
sample, but holds mainly for males and for the non-
Western, relatively lower-developed European coun-
tries. For women in Western European countries, the

solo self-employed are even significantly higher educat-
ed than the employer entrepreneurs.

5.3 Static analysis: education differences
between higher- and lower-developed countries

To proceed with our static analysis, we test whether the
percentages of high-educated entrepreneurs (both solo
self-employed workers and employers) differ signifi-
cantly between higher- and lower-developed European
economies in 2014. This is to test hypotheses 2a and 2b.
Column 1 in Table 2 provides two-sample t tests for self-
employment (sum of solo self-employed workers and
employer entrepreneurs), while columns 2 and 3 zoom
in on solo self-employment and employer entrepreneur-
ship, respectively.

Column 1 shows that the self-employed are signifi-
cantly higher educated in the Western, relatively highly
developed part of Europe compared with the rest of
Europe. This holds for males and females alike. Hypoth-
esis 2a is thus supported. Columns 2 and 3 show that this
gap between Western Europe and the rest of Europe is
particularly large for solo self-employment.Whereas the
“education gap” is 15 percentage points for solo self-
employment (44% of the solo self-employed attended
higher education in Western Europe versus 29% in the
rest of Europe),15 this gap is only 4 percentage points for
employer entrepreneurship (42% versus 38%). More-
over, the gap is significant for solo self-employment but
not significant for employer entrepreneurship. We ob-
serve similar patterns for males and females separately.
Hypothesis 2b is supported.

5.4 Dynamic analysis: development of education
differences and the impact of the economic crisis

Table 3 shows the results of our dynamic analysis. We
perform ordinary least squares regressions that explain
the annual growth rate of the number of solo self-
employed workers and employer entrepreneurs, split
by education level. The intercept in all model specifica-
tions refers to the average annual relative growth rate

13 We do not use the geographical areas underlying the group of non-
Western European countries as in Fig. 2 because the number of obser-
vations per geographical area would be too low.
14 Table 1 is based on data for 32 countries in total: Macedonia and
Switzerland (excluded in Section 5.1 due to missing labor force
information) are also included here.

15 European countries with the highest shares of high-educated solo
self-employed workers in 2014 are Luxembourg (69%), Belgium
(53%), Austria (50%), France (46%), and Germany (45%). At the
bottom of the ranking of high educational attainment within solo self-
employment, we observe Turkey (8%), Macedonia (12%), Malta
(15%), Slovakia (20%), and Portugal (22%).
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over the period 1998–2014 in Western European coun-
tries (and in non-crisis years).

Column 1 in Table 3 focuses on solo self-
employment and reveals that there has been a significant
(p value < 0.05) increase in the number of solo self-
employed workers in Western European countries over
the period 1998–2014. This increase is 2.6% on average
(in non-crisis years, but the difference in growth be-
tween crisis and non-crisis years is not significant).
Columns 2, 3, and 4 distinguish between the three levels
of educational attainment in solo self-employment and
show that the growth was by far the highest among the
high-educated solo self-employed (5.4% per year on
average; p < 0.01; column 4), followed by the
medium-educated solo self-employed (2.1%; p < 0.10;
column 3), and the low-educated solo self-employed
(1.0% but with p > 0.10; column 2).

Column 5 inspects the increase in employer entrepre-
neurs over the period 1998–2014 and finds a non-
significant intercept (average annual growth of 1.8%
but p > 0.10). Focusing on the education levels in col-
umns 6, 7, and 8, we observe that for the low-educated
(column 6) and medium-educated (column 7)

employers, there has been a non-significant growth as
well in Western European countries. Importantly, the
number of high-educated employer entrepreneurs has
risen significantly by 3.3% on average per year in West-
ern Europe (p < 0.10).

While we found a significant increase in the number
of solo self-employed workers and a non-significant
increase for employer entrepreneurs, column 9 does
not reveal a significant difference between the two
growth rates. A striking result in column 10 is, however,
that in Western European countries, the growth in the
number of high-educated solo self-employed workers is
significantly larger than the growth in the number of
low-educated solo self-employed workers (difference is
4.5%-points; p < 0.05). Hence, for solo self-employ-
ment, the education distribution has been clearly shifting
towards higher education levels. Such a significant dif-
ference is not found for the employers in column 11. Our
results as discussed above revealed a significant growth
in the number of high-educated solo self-employed
workers and employers. The results in column 12 con-
firm a larger growth rate of the number of high-educated
solo self-employed workers than the number of high-
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Fig. 1 GDP per capita levels in 2014. Source, Eurostat. Note: Data are not available for Macedonia and Turkey
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educated employer entrepreneurs, but the growth differ-
ence is not significant between the two groups.

Another important result is that the crisis did not signif-
icantly impact the development of solo self-employed
workers over the period 1998–2014 (the coefficient of
the crisis dummy is non-significant in columns 1–4). In
contrast, the crisis negatively impacted on the number of
employer entrepreneurs (column 5; p < 0.01), and specifi-
cally the medium-educated employer entrepreneurs (col-
umn 7; p< 0.01). Clearly, the impact of the crisis is more
profound for employer entrepreneurs than for solo self-
employed workers. This is an intuitive finding given the
great job losses suffered in Europe during the crisis. We
know that work satisfaction levels of self-employed
workers are higher than those of wage-workers because
of the autonomy the self-employed experience at the job
(Benz and Frey 2008). It remains unanswered whether our
result could also be driven by the fact that solo self-
employed workers are more likely to engage in self-
employment for such non-monetary rewards than

monetary reasons, and thus are less affected by the crisis
in terms of the discontinuation of their activities than
employer entrepreneurs. Employers may have a higher
probability of becoming financial distressed in crisis times
because of their responsibility for the payment of their
employees’ salaries.

Finally, there does not seem to be much difference
between non-Western and Western European countries
in terms of the growth of the number of solo self-
employed workers and employer entrepreneurs, given
the non-significance of the non-Western European dum-
my across the board.16

16 For example, the growth of the number of high-educated solo self-
employed workers in non-Western Europe is only marginally smaller
than the growth inWestern Europe, and the difference between the two
growth rates is non-significant. We also investigated whether the crisis
affected growth rates differently inWestern European and non-Western
European countries, but the coefficient of the interaction term between
the crisis dummy and the non-Western European dummy was never
significant (results available upon request).

0% 2% 4% 6% 8% 10%
% of labour force

South Eastern

Baltics

Central Eastern

Mediterranean

Western Europe
(including Scandinavia)

2014

2000

2014

2000

2014

2000

2014

2000

2014

2000

Fig. 2 Comparison of non-agricultural solo self-employment
rates (as % of the labor force) between 2000 and 2014 in five
geographical regions. Notes: For each geographical area, the
weighted non-agricultural solo self-employment rates in 2000

and 2014 are shown (number of solo self-employed workers
outside agriculture as a fraction of the labor force). The countries
included in each geographical area are given in Appendix 1. Data
are not available for Macedonia and Switzerland (see footnote 12)
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Table 4 repeats the exercises for the male sample and
Table 5 for the female sample. As in Table 3, we also

observe a significant increase in the number of solo self-
employed workers in Tables 4 and 5, but this growth is

Table 2 Comparing shares of higher-educated (non-agricultural)
entrepreneurs between West-Europe and the rest of Europe, 2014

(1)
Self-
employment

(2)
Solo self-
employment

(3)
Employer
entrepreneurship

Total

West-Europe 0.44*** 0.44*** 0.42

Rest of Europe 0.32 0.29 0.38

Males

West-Europe 0.41*** 0.41*** 0.41

Rest of Europe 0.29 0.25 0.36

Females

West-Europe 0.49** 0.50*** 0.46

Rest of Europe 0.39 0.37 0.46

***p value < 0.01, **p value < 0.05, *p value < 0.10. Results of
two-sample t tests are shown. West-Europe =Western European
including Scandinavia (14 countries); Rest of Europe =Mediter-
ranean + Central Eastern + Baltics + South Eastern (18 countries).
See Appendix 1

Table 1 Comparing shares of higher-educated individuals be-
tween (non-agricultural) solo self-employment and employer en-
trepreneurship, 2014

(1)
Europe

(2)
West-Europe

(3)
Rest of Europe

Total

Employers 0.40** 0.42 0.38***

Solo self-employed 0.36 0.44 0.29

Males

Employers 0.38*** 0.41 0.36***

Solo self-employed 0.32 0.41 0.25

Females

Employers 0.46 0.46** 0.46*

Solo self-employed 0.43 0.51 0.38

Number of countries 32 14 18

***p value < 0.01, **p value < 0.05, *p value < 0.10. Results of
paired t tests are shown. West-Europe =Western European includ-
ing Scandinavia (14 countries); Rest of Europe =Mediterranean +
Central Eastern + Baltics + South Eastern (18 countries). See
Appendix 1
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Fig. 3 Non-agricultural solo self-employment rates (as % of the labor force) in 2014. Note: Data are not available for Macedonia and
Switzerland (see footnote 12)
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larger among women (3.2%; p < 0.01) than among men
(2.3%; p < 0.10). For both men and women, the growth
is most pronounced among the high-educated solo self-
employed workers but much more clearly so for women
(7.1% and p < 0.01 for women and 4.4% and p < 0.01
for men). For employers, we generally see non-
significant growth rates for women and men (as in the
full sample in Table 3) in Western Europe. As a notable
exception, the growth in high-educated employers has
been more prominent among women (5.4%; p < 0.01)
than among men (2.8%; p < 0.10). Also in column 10 of
Tables 4 and 5, we note that the difference in growth rate
between high-educated solo self-employed workers and
low-educated solo self-employed workers is more pro-
nounced among women (6.9%-points; p < 0.05) than
among men (4.5%-points; p < 0.10). Hence, the shift
towards higher education levels in the education distri-
bution of the solo self-employed has been particularly
quick for women.

6 Conclusions

The number of solo self-employed workers is in-
creasing rapidly in many European countries. There
is no consensus among academics and policymakers
as to whether this is a desirable development, partly
caused by the lack of background information on the
characteristics of the solo self-employed. Using
macro-level data for 32 European countries, the pres-
ent paper explores developments in the education
distributions among solo self-employed workers and
employer entrepreneurs in the non-agricultural econ-
omy over the period 1997–2014. We find that over
this period, the number of solo self-employed
workers has increased considerably in Europe (with
a 2.6% average annual growth in Western Europe),
but that the growth of higher-educated solo self-
employed workers (those with tertiary education)
has been much stronger than the growth of lower-
educated solo self-employed workers (5.4% average
annual growth versus 1.0%). This gap is even more
pronounced for female solo self-employment (7.1%
average annual growth for the high-educated female
solo self-employed versus 0.3% for low-educated
female solo self-employed in Western Europe). These
developments show that the education distribution of
the solo self-employed is shifting quickly towards
higher levels of education. This trend is remarkable

given that high-educated workers have very good
opportunities to earn a high income in the wage job
sector as well (Kher et al. 2012).

Regarding the relative education distribution of solo
self-employed versus employer entrepreneurs, tradition-
al occupational choice models (Lucas 1978) would pre-
dict that employer entrepreneurs are higher educated
than solo self-employed. We find this indeed to be the
case in the non-Western, relatively lower-developed
countries in Europe in 2014 (our most recent year of
data). However, we find that for the relatively higher-
developed countries within Europe (Western Europe
including Scandinavia) in 2014, the education distribu-
tions of both types of entrepreneurs are similar, while for
females, the solo self-employed are even significantly
higher educated on average than employer entrepre-
neurs. Furthermore, when comparing Western Europe
with the rest of Europe, we find a particularly large
education gap for solo self-employment: on average,
the solo self-employed are much higher educated in
Western Europe than in the rest of Europe. This educa-
tion gap between different parts of Europe is much
smaller, and non-significant, for employer entrepre-
neurs. We already knew that the average education level
of entrepreneurs depends heavily on the country in
which they are active (Cowling 2000), but in the present
paper, we provide additional evidence on the origin of
these differences, depending on the level of economic
development, type of self-employed worker (solo self-
employed or employer entrepreneur), and gender.

While we find that solo self-employed workers and
employer entrepreneurs are equally highly educated in
Western Europe, we detected an interesting pattern for
the female sample. That is, female solo self-employed
workers are significantly higher educated than female
employer entrepreneurs on average in Western Europe.
Apparently, solo self-employment is an interesting path
for highly educated women inWestern Europe to realize
their income potential. Future research should unravel
whether this can be attributed to a high fraction of high-
educated women among freelancers (active in “skilled
non-manual occupations”; see Kitching 2015, p. 23) or
among non-freelancers within the group of solo self-
employed workers. Also, future research can investigate
the roles of the importance of work-life balance due to
flexibility experienced in solo self-employment such as
working from home (Storey et al. 2005) and the glass
ceiling effect in wage-employment (Arulampalam et al.
2007) to explain this result.
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In the well-known occupational choice model of
Lucas (1978), entrepreneurs with high entrepreneurial
ability exploit this ability by starting and running larger
firms, allowing them to benefit from economies of scale.
Correspondingly, the smallest businesses are run by
entrepreneurs with lower ability levels, earning an in-
come just above the wage rate. The findings of our paper
as described above show that in modern economies, the
latter implication of the Lucas model no longer holds.
Instead, an increasing share of the smallest, one-person
businesses is run by high-educated individuals. Next to
monetary motivation as emphasized by Lucas, these
high-educated solo self-employed workers may be driv-
en by the autonomy and freedom that comes with their
self-employment job (Van Gelderen and Jansen 2006;
Meager 2015), while the associated flexibility of work-
ing hours also facilitates an improved work-life balance
(Bögenhold and Klinglmair 2015). Moreover, these
high-quality professionals are expected to make an im-
portant economic contribution by introducing innova-
tions in established firms without necessitating the latter
to make a long-term commitment. This way, they allow
their client firms a big degree of flexibility which is
especially useful in turbulent and innovative business
environments (Burke and Cowling 2015).

Our research has limitations. As our research is at the
macro level, we can only identify general trends without
being able to identify the exact motivations for individ-
ual workers to embark on solo self-employment. Future
research at the individual level may look into this. Such
research would especially be interesting among the (in-
creasing numbers of) high-educated solo self-employed
as these labor market participants have higher opportu-
nity costs of entrepreneurship (Kher et al. 2012). An-
other limitation of our study is that we use formal
education as a proxy for entrepreneurial ability. As
mentioned in Section 1, there are good reasons to do
so. Nevertheless, we recognize that in some cases, the
measure may be imprecise. For instance, in some occu-
pations, such as journalism, high-educated solo self-
employment may sometimes be a sign of necessity
rather than opportunity entrepreneurship (Bögenhold
and Fachinger 2013). Similarly, freelancers in some
industries, such as architects and lawyers, may start on
their own because of a lack of employment alternatives
in the labor market. Conversely, low-educated solo self-
employment may sometimes reflect opportunity-
motivated entrepreneurship, such as in the construction
industry (Burke 2011). These observations point at

another fruitful direction of future research which is to
study the role of solo self-employment at the occupation
and industry level, acknowledging deeper the vast het-
erogeneity in economic activities among the group of
solo self-employed workers (Blanchflower 2000; CRSE
2017). Also, it may be worthwhile to focus on informal
measures of human capital rather than educational at-
tainment alone. Such informal measures, such as indus-
try, work, management, and international experience
and also informal education or training, have been
shown to correlate positively with entrepreneurial suc-
cess (Unger et al. 2011) and may therefore indicate
entrepreneurial ability or quality. Finally, our data do
not allow us to identify to what extent solo self-
employment is a permanent career path or just a transi-
tory stage for the labor market participants involved
(Block and Landgraf 2016). Future research using
micro-level data may look into this issue as well.

Our paper has identified new trends and stylized facts
regarding the education distributions of the solo self-
employed and employer entrepreneurs in Europe. We
compared the education distributions between solo self-
employed workers and employer entrepreneurs and be-
tween higher- and lower-developed countries, and we
investigated how the education distributions of both
types of entrepreneurs evolved over time. In general,
our results underline the rapidly increasing importance
of solo self-employed workers, and particularly high-
educated solo self-employed workers in modern, highly
developed economies.

Funding information The paper has been written in the frame-
work of Research Project no. 2015/19/B/HS4/00366 (Self-employ-
ment from Polish and international perspective) funded by the
National Science Centre of Poland.

Appendix 1. Categorization of countries

We define the following groups of countries.

& Western Europe (including Scandinavia): Austria,
Belgium, Denmark, Finland, France, Germany, Ice-
land, Ireland, Luxembourg, Netherlands, Norway,
UK, Sweden, and Switzerland (14 countries).

& Rest of Europe/“non-Western”: Mediterranean +
Central Eastern + Baltics + South Eastern, with:
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– Mediterranean: Cyprus, Greece, Italy, Malta, Portu-
gal, Spain, and Turkey (7 countries),

– Central Eastern: Czech Republic, Hungary, Poland,
and Slovakia (4 countries),

– Baltics: Estonia, Latvia, and Lithuania (3
countries),

– South Eastern: Bulgaria, Croatia, Macedonia, and
Slovenia (4 countries).

In our paper, “non-Western” Europe thus comprises
18 countries. As shown in Section 4.2, the categoriza-
tion Western Europe versus non-Western Europe coin-
cides with the categorization of relatively higher- versus
relatively lower-developed countries (in a European
context).

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestrict-
ed use, distribution, and reproduction in any medium, provided
you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if
changes were made.
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