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Abstract This paper investigates the relationship between
start-up motivation (opportunity versus necessity) and entrepreneurial performance of an important subset of entrepreneurs, viz., the solo self-employed. We use a unique
individual-level panel data set of solo self-employed in the
Netherlands (2010–2011) and construct three separate
measures derived from the literature to identify necessitydriven solo self-employment. Using annual turnover as
measure of entrepreneurial performance, we consistently
find that necessity-driven solo self-employed perform
worse than opportunity-driven solo self-employed. Still,

only a low proportion of necessity solo self-employment
may be considered precarious employment, suggesting
necessity entrepreneurship is not so worrisome as sometimes assumed. In general, our findings suggest that the
borderline between necessity and opportunity entrepreneurship in developed economies may be less clear-cut
than previously assumed.
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1 Introduction
Since the 1980s, many European Union member countries have witnessed an increase in the share of selfemployed in the labor force (Luber and Leicht 2000;
Cieslik and Van Stel 2014; Fritsch et al. 2015). This trend
is almost entirely explained by an increase in the number
of solo self-employed while the share of self-employed
with personnel remained relatively stable (OECD 2000;
Rapelli 2012; Kitching 2015). In modern economies,
many solo self-employed contribute greatly to economic
prosperity by enabling client firms to operate in a more
flexible and cost-reducing manner and also by introducing innovations to their client firms (Burke 2011 2012;
Burke and Cowling 2015). However, self-employment is
also often viewed as relatively less productive, making a
limited contribution to the economy (Román et al. 2011;
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Henrekson and Sanandaji 2014; Mason and Brown 2014;
Stam 2014). These different views on the importance of
solo self-employment reflect the huge heterogeneity
among self-employed workers in modern economies
(CRSE 2017).
An important source of this heterogeneity concerns
the start-up motivations of the self-employed (Block and
Sandner 2009; Fossen and Büttner 2013). Reynolds
et al. (2002) were the first to introduce the concept of
opportunity and necessity entrepreneurs based on opposing motives for starting a business. Opportunity
entrepreneurs start a new venture to exploit a unique
business opportunity, whereas necessity entrepreneurs
start a firm because it is the best option available. This
distinction comes down to the extent of voluntariness in
the decision to become self-employed. It is often assumed that necessity-driven self-employed display less
entrepreneurial capabilities and perform worse than their
opportunity-driven counterparts. Although this assumption is mainly based on macro-level data and outcomes
(e.g., Acs and Varga 2005), empirical evidence at the
micro level is now becoming increasingly available. In
particular, although opportunity entrepreneurs are typically found to perform better than necessity entrepreneurs (Block and Wagner 2010; Van Stel et al. 2018),
the difference is found to be either weak (as in Baptista
et al. 2014) or non-robust to the inclusion of human
capital measures in regressions explaining entrepreneurial performance (as in Block and Sandner 2009).
The present paper investigates whether the start-up
motivation influences entrepreneurial performance of
solo self-employed workers. An important element of
our analysis will be to explore how many necessity solo
self-employed still earn enough to make a living. Even if
necessity solo self-employed earn less than their opportunity counterparts, if most of them still can make a
decent living, policy concerns about the marginality of
a big group in the labor market may be overstated. By
comparing annual turnover of necessity solo selfemployed to national low-income standards and the
Dutch “at-risk-of-poverty-threshold,” we evaluate the
extent of precariousness among necessity solo selfemployed in the Netherlands.
Our paper contributes to extant literature in several
ways. First, this is the first study that, both theoretically
and empirically, distinguishes between start-up motivations in the particular context of solo self-employment.
Although the literature on necessity and opportunity
entrepreneurship is increasing rapidly (Poschke 2013;

Brewer and Gibson 2014; Block et al. 2015;
Darnihamedani and Hessels 2016; Larsson and Thulin
2018), we are the first study applying these concepts in
the context of solo self-employment. We will argue that
this is an especially suitable context to study opportunity
versus necessity entrepreneurship. Second, we use a
more refined measure of entrepreneurial performance.
Survival, the measure used by Block and Sandner
(2009), Baptista et al. (2014), and Caliendo and
Kritikos (2009) is a rather crude measure of performance, which is unable to distinguish between marginal
entrepreneurs who only just succeed in keeping their
business running, and highly successful entrepreneurs.
In our paper, we use annual turnover (an indicator close
to income) of the solo self-employed as measure of
entrepreneurial performance. Third, many different
operationalizations of necessity-driven self-employment
circulate in the literature. The public and scholarly debate on this subject could benefit from a robust measure
of the concept of necessity-driven entrepreneurship. Our
paper contributes to the validation of measures of
necessity-driven entrepreneurship by using three different operationalizations. Fourth, to the best of our knowledge, we are the first paper that attempts to quantify the
extent of precariousness among necessity selfemployed, using an objective poverty benchmark for a
developed country.
The rest of the paper is structured as follows. In the
next section we provide an overview of the extant
literature on solo self-employment and start-up motivation, from which we derive our hypothesis. The data and
methodology section describes the data source, the measures used, and the model specifications. In the results
section, we discuss the estimation results of the econometric analysis. The final section presents the conclusions and discusses the implications. We also provide
suggestions for future research.

2 Theory and hypothesis
2.1 Solo self-employment
Self-employment covers a wide spectrum of entrepreneurship varying from innovative starters to independent professionals, and from dependent workers
(Román et al. 2011) and sole proprietary retailers to
employer entrepreneurs. Acknowledging this heterogeneity is important, because certain types of self-
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employed tend to perform better than other types, and
show higher rates of productivity (Van Stel and De Vries
2015). Particularly solo self-employed workers are
sometimes accused of low productivity (Smeaton
2003; Acs 2006; Stam 2014). It can therefore be argued
that the distinction between solo self-employed and
employer entrepreneurs is relevant to take into account
when investigating start-up motivation and its relationship with entrepreneurial performance. Notwithstanding
the large literature on general self-employment (that
does not make the distinction with or without
employees; e.g., Taylor 1996; Blanchflower and
Oswald 1998; Arum and Müller 2004; Baumgartner
and Caliendo 2008; Bögenhold and Fachinger 2012),
to our knowledge, no research has been carried out that
specifically studies start-up motivations of solo selfemployed. Especially when considering performance
differences between opportunity and necessity-driven
activities, we deem the solo self-employed as a highly
relevant group. This is because necessity entrepreneurs
are likely to be more often solo self-employed than
employer entrepreneur, in part due to lower entry requirements for solo self-employment and policy measures stimulating self-employment. For instance, unemployed founders may be considered more likely to start a
(necessity-based) business in craftsmanship or in the
services industry, instead of starting capital intensive
firms like retail shops or even high-tech spinoffs. In
sum, since opportunity and necessity entrepreneurship
are likely more evenly distributed within the population
of solo self-employed (relative to the population of
employer entrepreneurs), we argue that solo selfemployment is an especially suitable context to study
opportunity versus necessity entrepreneurship.
Moreover, within the context of solo self-employment,
the definition that is used in this study is a narrow one that
specifically suits our research topic. Individuals are considered to be solo self-employed if they independently
undertake entrepreneurial activities without employing
another person. In addition, they have to indicate that he
or she mainly offers labor (knowledge, skills, et cetera)
instead of selling goods. As such, solo self-employed can
be seen as a subgroup of the own account workers, the
latter group also containing individuals that mainly sell
goods. Our definition of solo self-employment implies
that there may be low entry barriers in terms of capital
constraints, start-up specific human capital, networks,
and information requirements, exposing higher shares
of necessity start-ups (Caliendo et al. 2015).
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2.2 Necessity versus opportunity-driven
entrepreneurship: a taxonomy of start-up motivations
Reynolds et al. (2002) introduced the dichotomy between opportunity and necessity entrepreneurs in the
Global Entrepreneurship Monitor (GEM) of 2001. Since
then, much debate has been going on about the possible
over-simplification of this dualistic categorization of
entrepreneurs’ start-up motives (Giacomin et al. 2011;
Williams and Williams 2014). Some argue that both
opportunity and necessity motives can co-exist at the
start of a venture (Caliendo and Kritikos 2009; Dawson
and Henley 2012; Williams and Williams 2014). Nevertheless, Dawson and Henley (2012) found that, despite the discussion on the heterogeneity of motivations,
the majority of individuals voluntarily point out a single
motivating factor for starting a company. Hence, it can
be argued that the dichotomy between opportunity and
necessity-motivated entrepreneurship is still applicable
to the majority of entrepreneurs, but needs further conceptual refinement, and more objective and comprehensive measures.
Despite the clarity of the motivational taxonomy of
Reynolds et al. (2002), there is much ambiguity in the
empirical evidence due to different operationalizations
of the necessity concept. Block and Sandner (2009)
present an overview of studies on necessity entrepreneurship in Germany. The shares of necessity entrepreneurship found in these studies vary considerably (from
6.7 to 45.3%). These differences are mainly caused by
different interpretations of the necessity concept and the
use of alternating measures. Some measures are based
on the subjective self-classification as defined by GEM.
Other measures are based on a more objective but
narrower operationalization, like starting out of unemployment, or the degree of voluntariness in leaving a
previous paid job. Based on the latter definition of
necessity-driven entrepreneurship, Block and Sandner
(2009) find a share of 28.7% in Germany. However,
classifying start-ups of previously unemployed as
necessity-based is not as straightforward as it seems.
Caliendo and Kritikos (2009) present evidence of both
opportunity and necessity motives among this type of
start-ups. What is still lacking is a measure that is
objective and still covers the broad spectrum of startup motives that drive people to become solo selfemployed. One of the contributions of our paper is that
we will consider not only measures based on subjective
self-classification and unemployment but also a new
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measure that addresses the shortcoming mentioned
above. In particular, we will introduce a classification
of objective start-up motives, which we then label opportunity or necessity-motive ex-post, so that the respondent is not influenced (also see Dawson and
Henley 2012). We will estimate our regression models
using all three measures of necessity entrepreneurship,
thereby also testing for robustness of our results.

2.3 Empirical evidence
There is a growing literature on necessity and opportunity entrepreneurship. Two streams may be
identified. A first stream of literature examines
socio-psychological and socio-economic determinants of entrepreneurial motivation (Giacomin
et al. 2011; Turkina and Thai 2015). A second
stream, to which the present research belongs, focuses on performance differentials between the two
motivations. Most papers so far focus on the viability of necessity-driven entrepreneurship (Block and
Sandner 2009; Baptista et al. 2014; Caliendo et al.
2015). The common and dominant finding in these
studies is that individuals that start a venture out of a
necessity motive have consistently lower probabilities to remain in self-employment compared with
their opportunity counterparts. 1 Kautonen and
Palmroos (2010) suggest that necessity entrepreneurs are more inclined to switch back to paid
employment due to a lower satisfaction level associated with a self-employed position. At the micro
level, Caliendo and Kritikos (2009) consider three
types of entrepreneurs. Next to opportunity and necessity entrepreneurs, they also define a group of
entrepreneurs with mixed start-up motives simultaneously. They find that the survival rates of entrepreneurs with mixed start-up motives are significantly higher than those of necessity entrepreneurs, even
though both entrepreneurial types have very similar
socio-economic characteristics. Block et al. (2015)
provide a possible explanation for performance differentials and report that firms founded by necessity
entrepreneurs are more likely to pursue a cost leadership strategy and less likely to pursue a differentiation strategy.
1
Poschke (2013) is an exception as he finds that necessity entrepreneurs “are likely to stay in the market” (p. 658).

2.4 Hypothesis
Entrepreneurs starting out of a necessity motive such as
many unemployed face several disadvantages compared
with opportunity-driven entrepreneurs (Caliendo et al.
2015). They often face severe credit constraints, in part
because of discrimination at the capital market2; they
suffer from negative stigma effects (discrimination by
customers); they have lower self-confidence; and due to
the necessity to earn an income, they often take less
preparation time, resulting in a lower quality of the
business opportunity being pursued and lower business
results once the business is running (Caliendo et al.
2015: pp. 167–168). Moreover, Larsson and Thulin
(2018) show that subjective well-being of necessity
entrepreneurs is lower than that of opportunity
entrepreneurs.
Furthermore, necessity entrepreneurs also face disadvantages which are more clearly related to their—on
average—lower human capital levels (Poschke 2013).
These disadvantages include lower cognitive ability,
lower ability to manage employees, lower ability to
make a good business planning and strategy, and smaller
business and social networks implying limited access to
important information regarding the business opportunity. Their lower human capital may also constrain them
to pursue high-tech business opportunities. All these
disadvantages suggest that firm performance of necessity entrepreneurs will be lower than that of opportunity
entrepreneurs.
H1: Necessity solo self-employed display lower
entrepreneurial performance than opportunity solo
self-employed.

3 Data and methodology
3.1 Representative panel of solo self-employed
We use a unique individual-level panel data from the
Panteia/EIM Panel of solo self-employed,3 in the
Netherlands. This panel measures entrepreneurial
2

Caliendo et al. (2015, p. 167) explain such discrimination as follows:
“For instance, unemployed individuals are more likely to have bad debt
records, less wealth and less human capital, thus reducing their probability of receiving credit.”
3
For technical details, we refer to online documentation: https://easy.
dans.knaw.nl/ui/datasets/id/easy-dataset:55814 (in Dutch).
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performance of solo self-employed next to their
personal, firm, and job characteristics. This enables
us to explore variations in performance across entrepreneurs and over time. The database specifically
targets the solo self-employed and consists of annual
waves of longitudinal data. Panel members are considered to be solo self-employed if they meet the
criteria mentioned in Section 2.1. As soon as they do
not meet all of the criteria (e.g., quit their business
or hire personnel), or if they cannot be contacted
anymore, members drop out of the panel. Data collection is conducted via telephone interviews, which
holds the advantage of an active approach. This
enhances the reliability of the results and increases
control over the representativeness of the sample.
The panel is set up according to a stratified sample
plan to assure sufficient coverage in all industries,
but with random selection within each industry. For
our regression analysis, we construct an unbalanced
panel data set from two consecutive years (2010 and
2011) containing 1360 unique panel members corresponding to 1803 observations.

influence on the regression results.4 Also, the participation rate, defined as the number of completed
interviews as a percentage of successful contacts, is
very high, pointing at a high willingness to participate. The active approach certainly helped to create
a high sense of loyalty among panelists (70%). This
can be seen as a measure of the quality of the panel.

3.2 Panel attrition

3.3.2 Indicator variables for necessity solo
self-employment

Panel studies typically suffer from panel attrition.
That is, individuals that initially participated in one
of the waves failed to be interviewed again in subsequent waves. This might be due to a variety of
reasons, but it is unlikely that the attrition is
completely at random. Without using any formal
test, we argue that the attrition bias seems to be
limited in case of our panel. For instance, entrepreneurial performance in the panel might be positively
skewed because of dropouts who ended their entrepreneurial activities. Then, by definition we are left
with a data set containing solo self-employed that
perform well (better), leading to a non-response
bias. If one of the two types of solo self-employed
(opportunity vs. necessity) systematically performs
worse, then it is possible that the sample suffers
from a selection effect. One way to check for the
presence of a non-response bias is to compare the
ratio of both types between different waves. Using
all three indicator variables, it appears that the ratio
of both types is quite constant over time. Moreover,
on average both types participate in approximately
the same number of waves. This suggests that a
possible non-response bias has, at worst, a limited

3.3 Measures and descriptive statistics
3.3.1 Dependent variable
Entrepreneurial performance is measured by annual
gross turnover as stated by the respondents. This variable is actually a “best estimate” of the current calendar
year, but it is deemed a reliable estimate for annual
turnover as the data collection has been executed at the
end of November each year. The respondents were
asked to classify their annual turnover into seven
predetermined categories. The turnover category ranging from 25,000 up to 50,000 euro per year represents
the mode as well as the median category (see Table 1).

In existing empirical research, there is no consensus on
how to distinguish between opportunity and necessity
entrepreneurs. In order to make a better distinction between the two types, and thus shed more light on this
scholarly debate, we use three different binary variables
denoting necessity solo self-employed. This
operationalization also functions as validation and enhances the robustness of the results. The first measure is
commonly used in the literature (see Block and Sandner
2009) and identifies those solo self-employed that started
out of an unemployment situation (Unemployed). This is a
dummy variable indicating whether the respondent was
unemployed, incapacitated, and/or entitled to benefits
prior to becoming solo self-employed. A second measure
resembles the classification of Reynolds et al. (2002) and
contains self-proclaimed necessity solo self-employed
(Necessity1). This dummy variable is based on the question whether becoming solo self-employed was the only
4

Nevertheless, descriptive statistics as such may still be slightly biased. For instance, because exiting firms are likely to have had low
turnover in case they would have survived, the share of solo selfemployed in the lowest income category may be underestimated to
some extent.
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Table 1 Frequency and percentage of solo self-employed per annual turnover category by necessity indicator
Annual turnover

Unemployed*
Less than 10,000 euro
10,000 up to 25,000 euro
25,000 up to 50,000 euro
50,000 up to 100,000 euro
100,000 up to 200,000 euro
200,000 up to 500,000 euro
More than 500,000 euro
Total
Necessity1**
Less than 10,000 euro
10,000 up to 25,000 euro
25,000 up to 50,000 euro
50,000 up to 100,000 euro
100,000 up to 200,000 euro
200,000 up to 500,000 euro
More than 500,000 euro
Total
Necessity2***
Less than 10,000 euro
10,000 up to 25,000 euro
25,000 up to 50,000 euro
50,000 up to 100,000 euro
100,000 up to 200,000 euro
200,000 up to 500,000 euro
More than 500,000 euro
Total

Frequency

Percent

Opportunity

Necessity

Total

Opportunity

Necessity

Total

204
338
433
424
232
56
9
1696

23
33
31
10
9
0
1
107

227
371
464
434
241
56
10
1803

12.0
19.9
25.5
25.0
13.7
3.3
0.5
100.0

21.5
30.8
29.0
9.4
8.4
0.0
0.9
100.0

12.6
20.6
25.7
24.1
13.4
3.1
0.6
100.0

162
250
326
336
203
46
8
1331

65
121
138
98
38
10
2
472

227
371
464
434
241
56
10
1803

12.2
18.8
24.5
25.2
15.3
3.5
0.6
100.0

13.8
25.6
29.2
20.8
8.1
2.1
0.4
100.0

12.6
20.6
25.7
24.1
13.4
3.1
0.6
100.0

164
246
344
343
201
48
9
1355

63
125
120
91
40
8
1
448

227
371
464
434
241
56
10
1803

12.1
18.2
25.4
25.3
14.8
3.5
0.7
100.0

14.1
27.9
26.8
20.3
8.9
1.8
0.2
100.0

12.6
20.6
25.7
24.1
13.4
3.1
0.6
100.0

*χ2 = 29.618, p = 0.000; **χ2 = 30.336, p = 0.000; ***χ2 = 33.635, p = 0.000

option for suitable paid work. The third measure captures
necessity solo self-employed based on author classification of a list of reported start-up motives (Necessity2). It is
based upon a manual classification of all possible answers
to a multiple-choice question asking for the respondents’
motives that played a role in their decision to become solo
self-employed (see Table A1 in the Online Appendix).
The classification is validated by considering the correlation of each answer category with the indicator variable
for self-proclaimed necessity solo self-employment.5
This type of classification by the researchers is less common due to its labor-intensive character, but has the
advantage of objectivity (cf. Dawson and Henley 2012).

5
Respondents could choose several answers from the list in Table A1
in the Online Appendix. In a minority of cases (about 12%), respondents chose a mix of opportunity and necessity motives. These respondents were removed from the analysis.

The share of necessity solo self-employed in the data
set depends on which indicator variable is being used.
According to the Unemployed indicator, 5.9% of solo
self-employed can be classified as necessity-driven. The
self-proclaimed necessity indicator (Necessity1) results
in a share of 26.2% of necessity solo self-employed. The
author-classified necessity indicator (Necessity2) yields
a share of 24.8% of necessity-driven solo selfemployed. The overlap between the three different necessity indicators is moderate (see Table A2 in the
Online Appendix). This is remarkable but may indicate
that the borderline between necessity and opportunity
motives in developed economies is less clear-cut than
the theoretical literature would lead one to believe. For
instance, if a person becomes unemployed, there is a
necessity to earn an income again but also an opportunity to perhaps carry out an entrepreneurial idea that the
person already had in mind for a long time, but never
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pursued because the opportunity costs were considered
too high at the time the person still had a wage job (Kher
et al. 2012). A chi-square test gives us a first notion that
there is a statistically significant relationship between
annual turnover and the type of solo self-employed in
terms of their start-up motivations (see Table 1).

3.3.3 Evaluating the extent of precariousness
among necessity solo self-employed
As mentioned before, we are interested in the income
distribution of the necessity solo self-employed. From
a social policy perspective, it is particularly interesting
to consider the two income groups in our data set
below this level, i.e., the categories 0–10,000 euros
and 10,000–25,000 euros, as these income categories
are likely to include a percentage of precarious selfemployed workers, i.e., workers who are only just able
to make ends meet and who may fall into poverty if
they would lose their income from self-employment.
In developed economies, like the Netherlands, poverty is not a matter of physical survival but it is rather
defined as the lack of income that is necessary to
sustain a minimal standard of living considered acceptable (European Council, as cited by Eurostat
2013, p. 2). A country’s “at-risk-of-poverty” threshold
measures low income in comparison with other residents in that country and is calculated as 60% of the
national median equivalised disposable income after
social transfers (Eurostat 2016).6 In 2010, it amounts
to 12,175 euro for the Netherlands (Eurostat 2016). In
our data set, the income category threshold between
the lowest and second-to-lowest income group equals
a gross annual turnover of 10,000 euro which corresponds to 9522 euro net income after standard tax
deductions for self-employment and taking into account the Dutch tax rates.7 This falls below the at-riskof-poverty threshold in the Netherlands, so the share
6
The equivalised disposable income is the total income of a household, after tax and other deductions, that is available for spending or
saving, divided by the number of household members converted into
equalized adults; household members are equalized or made equivalent
by weighting each according to their age, using the so-called modified
OECD equivalence scale (Eurostat 2016). Importantly, this indicator is
defined at the level of persons rather than households.
7
We performed a crude tax conversion by incorporating standard tax
deductibles for the average entrepreneur in the Netherlands (the socalled Zelfstandigenaftrek and MKB-winstvrijstelling). If special support measures for starting entrepreneurs are taken into account, the net
income is slightly higher. The calculations are available upon request.
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of solo self-employed in our lowest income category
can be regarded as a lower bound for the share of solo
self-employed at risk of poverty. An annual turnover
of 25,000 euro on the other hand corresponds to a net
income of 19,845 euro, clearly above the at-risk-ofpoverty threshold. Hence, the total share of solo selfemployed in our lowest two income categories is an
upper bound for the share of solo self-employed at risk
of poverty (assuming no alternative income).
Table 2 shows the income distribution for the
subset of solo self-employed without a sufficiently
high income to make ends meet if their income
from the firm would drop to (almost) zero (selfreported). Note that the total number of solo selfemployed observations drops from 1803 in Table 1
to 888 in Table 2; i.e., half of all solo selfemployed can rely on a sufficiently high alternative income in case their entrepreneurial income
would drop to zero. It is now interesting to consider which percentage of all necessity solo selfemployed find themselves in a precarious position,
defined as making a low income from solo selfemployment (below the “at-risk-of-poverty” threshold) without having sufficient alternative income
sources to make ends meet in case the business
income falls out. A lower (upper) bound for this
percentage is formed by dividing the number of
necessity solo self-employed observations in the
lowest (lowest two) income categories in Table 2
by the total number of solo self-employed observations (Table 1). The upper bound for the share
of precarious solo self-employed varies between
15.5% (Necessity1) and 19.6% (Unemployed),
while the lower bound varies between 4.2% (Necessity2) and 6.5% (Unemployed).8 Importantly, as
the “at-risk-of-poverty” threshold for the Netherlands at the time of our data base (12,175 euro)
is much closer to the net disposable income associated with the lower bound of our second lowest
income category (9522 euro) compared with the
upper bound (19,845 euro), it is likely that the
share of precarious solo self-employed is actually
closer to the estimated lower bound than to the
upper bound. Given this information, a ballpark
estimate for the share of precarious self-employed
8
For example, the lower and upper bounds for Unemployed are
computed as 7/107 and 21/107, respectively, where the numerator is
taken from Table 2 and the denominator is taken from Table 1.
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among Dutch necessity solo self-employed may be
given around 7 to 10%.9

3.3.4 Control variables
The data set allows us to control for various
personal, firm, and job characteristics. Human capital is incorporated in the models via the highest
self-stated formal educational level and also via
firm age as a proxy for practical learning. Dummy
variables were constructed indicating solo selfemployed with a low, medium, or high educational
level, where high education refers to a bachelor’s
or master’s degree. 45.6% of the sample is highly
educated. The firm age in our data ranges from
zero to 61 years; the mean firm age is slightly
more than 9 years. Apparently, the largest part of
the firms is relatively recently established. Other
control variables include age, gender, and the
number of hours per week spent on running the
firm and industry dummies. The mean age of the
panelists is approximately 48 years. More than
two-thirds of the solo self-employed are male.
Solo self-employed appear to be hard workers, as
more than half of the solo self-employed in the
sample spend more than the equivalent of a
fulltime job on running their firm. Most of the
solo self-employed are active in business services
(15.4%), followed by construction (11.9%) and
transport, storage and communication industry
(11.4%). The broader service industry in total
covers 55.5% of the solo self-employed in the
sample. A full description of all model variables
can be found in Table A3 in the Online Appendix.

9
This can be seen as follows. The lower and upper bounds for the
share of precarious solo self-employed are unemployed indicator,
0.065 (= 7/107, see Tables 1 and 2) and 0.196 (=21/107); Necessity1,
0.051 (= 24/472) and 0.155 (= 73/472); Necessity2, 0.042 (= 19/448)
and 0.158 (= 71/448). We have also seen that, in terms of net disposable
income, the second income category in our data base runs from 9522
euro to 19,845 euro, and that the “at-risk-of-poverty” threshold is
12,175 euro. Hence, the threshold lies at 25.7% of the income range
of the second income category (= (12,175 − 9522)/(19,845 − 9522)).
Now, a ballpark estimate for the share of precarious solo self-employed
can be computed by taking 25.7% in between the lower and upper
bound according to each indicator. For the unemployed indicator, this
amounts to 0.065 + 0.257 × (0.196 − 0.065) = 0.099. For Necessity1,
this amounts to 0.051 + 0.257 × (0.155 − 0.051) = 0.078. Finally, for
necessity2, this amounts to 0.042 + 0.257 × (0.158 – 0.042) = 0.072.

3.4 Testing the hypothesis
In order to test hypothesis 1, we estimate a regression
model. The specific structure of our data set (in particular the low number of waves, which is just two in our
case) requires us to adopt Mundlak’s (1978) approach to
estimate several quasi fixed effects (QFE) models. In
practice, this approach comprehends replacing the usual
individual fixed effects (FE) with a set of time-invariant
regressors, which are computed as the individualspecific averages over time (these regressors are denoted
0
as wi; : in Eq. (1) below).10 These auxiliary, timeinvariant regressors are constructed and added to the
model only for those regressors that vary over time.
Hence, whereas in a normal FE model the crosssectional variation is captured by the fixed effects, it is
now captured by the set of time-invariant regressors.
The econometric formula is as follows:
y*it ¼ xit0 β þ wi;0 :λ þ uit

ð1Þ

where y*it is the dependent variable in seven annual
0
turnover categories, xit is a vector of independent variables, and β is a vector of coefficients to be estimated.
0
wi; :denotes the vector of time-invariant regressors
(individual-specific averages over time) and the λs are
auxiliary parameters. Finally, uit is an error term.
Given that our dependent variable is measured as a
seven category-variable, our QFE model (1) is estimated
using an ordered probit estimator. Furthermore, even
though fixed effects estimation is not appropriate (as
explained above, we use a QFE model rather than a
FE model), we still have a choice between a normal
(pooled) ordered probit estimator and a random effects
ordered probit estimator to estimate our quasi fixed
effects model. In this respect, a Hausman test clearly
states that both the random effects (RE) and pooled
estimator are appropriate (χ 2 = 9.830, p = 0.631).
Hence, there is no need to use RE ordered probit.
Finally, we also cluster standard errors to allow for
correlation of the error terms within individuals. To
summarize, in order to estimate our quasi fixed effects
model (1), we use the pooled ordered probit estimator
with clustered robust standard errors. The pooled ordered probit estimator, in turn, is executed using maximum likelihood estimation. Hypothesis 1 is tested by
10
Using FE would imply throwing away our variable of interest, i.e.,
the start-up motive, as this variable does not vary over time.
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Table 2 Frequency and percentage of solo self-employed without sufficient alternative income sources to make ends meet, per annual
turnover category and by necessity indicator
Annual turnover

Frequency
Opportunity

Percent
Necessity

Total

Opportunity

Necessity

Total

Unemployed*
Less than 10,000 euro

59

7

66

7.1

12.5

7.4

10,000 up to 25,000 euro

146

14

160

17.6

25.0

18.0

25,000 up to 50,000 euro

215

18

233

25.8

32.1

26.2

50,000 up to 100,000 euro

244

9

253

29.3

16.1

28.5

100,000 up to 200,000 euro

131

8

139

15.8

14.3

15.7

200,000 up to 500,000 euro

32

0

32

3.9

0.0

3.6

More than 500,000 euro
Total

5

0

5

0.6

0.0

0.6

832

56

888

100.0

100.0

100.0

Necessity1**
Less than 10,000 euro
10,000 up to 25,000 euro

42

24

66

6.4

10.3

7.4

111

49

160

16.9

21.1

18.0

25,000 up to 50,000 euro

164

69

233

25.0

29.7

26.2

50,000 up to 100,000 euro

194

59

253

29.6

25.4

28.5

100,000 up to 200,000 euro

114

25

139

17.4

10.8

15.7

200,000 up to 500,000 euro

26

6

32

4.0

2.6

3.6

5

0

5

0.8

0.0

0.6

656

232

888

100.0

100.0

100.0

More than 500,000 euro
Total
Necessity2***
Less than 10,000 euro

47

19

66

6.9

9.1

7.4

10,000 up to 25,000 euro

108

52

160

15.9

25.0

18.0

25,000 up to 50,000 euro

170

63

233

25.0

30.3

26.2

50,000 up to 100,000 euro

208

45

253

30.6

21.6

28.5

100,000 up to 200,000 euro

115

24

139

16.9

11.5

15.7

200,000 up to 500,000 euro

28

4

32

4.1

1.9

3.6

More than 500,000 euro

84

1

5

0.6

0.5

0.6

680

208

888

100.0

100.0

100.0

Total

*χ2 = 10.274, p = 0.114; **χ2 = 15.205, p = 0.019; ***χ2 = 36.054, p = 0.000

evaluating the sign and statistical significance of the
necessity dummy indicators in models (2-4).

4 Results
4.1 Estimates and marginal effects
Table 3 presents the results of the regression analysis.
The base model includes all control variables but does
not include our indicator variables for necessity solo
self-employment. In models 2–4, these indicators are
then added to the baseline model. The estimation results

are based on a sample of 1360 solo self-employed
corresponding to 1803 observations. Likelihood ratio
tests show that, by adding the indicator variables to the
base model, annual turnover is better predicted.
All three necessity indicator variables are significant
and show a negative relation with annual turnover,
thereby supporting hypothesis 1. The magnitude of the
effects can be shown by using marginal effects (see
Table 4). In line with the general coefficients in Table 3,
the marginal effects of necessity entrepreneurship are
positive for the lower income categories and negative
for the higher income categories. Regarding the lower
income categories, it can be seen that, for the

0.220
0.092
0.115
0.088

0.622***
0.179
1.216***
0.391+
1.246***
0.053
− 0.136
0.149+
0.337**

25–40 h per week (AUX)

40–60 h per week

40–60 h per week (AUX)

60+ hours per week

60+ hours per week (AUX)

Alt. income sufficient

Pension savings

Pension savings (AUX)

0.169
0.202

0.222
− 0.772***

Clients equally B2B/B2C
0.009
0.471*

Worksite external

Worksite external (AUX)

0.189

0.169

0.208

− 0.344+

Clients mainly B2C (AUX)

Clients equally B2B/B2C (AUX)

0.192

− 0.194

0.108

0.265

0.178

0.168

0.140

Clients mainly B2C

Alt. income sufficient (AUX)

0.206

0.029

25–40 h per week

0.090

0.146

0.003

0.003

0.003

Unpaid family worker

0.243

Firm age (squared) (AUX)

Firm age (squared)

Firm age (AUX)

0.261

0.243

− 0.004

0.093

0.231*
− 0.230

Firm age

Educ. level high

0.077
0.086

0.068

− 0.482***

Educ. level medium

Female

0.003

0.003

− 0.001

Age (squared)
0.000

0.323

− 0.458

Age (AUX)

Age (squared) (AUX)

0.323

0.111

0.201

0.462*

0.007

− 0.761***

0.190

0.169

0.200

0.168

− 0.332+
0.228

0.184

0.109

0.088

0.115

0.093

0.265

0.220

0.205

0.178

0.167

0.139

0.090

0.003

0.003

0.244

0.243

0.094

0.086

0.078

0.003

0.003

0.323

0.323

0.111

− 0.189

0.328**

0.153+

− 0.149

0.060

1.240***

0.404+

1.206***

0.193

0.612***

0.044

0.139

0.002

− 0.003

0.271

− 0.242

0.236*

0.067

− 0.473***

0.000

− 0.001

− 0.478

0.529

− 0.212+

0.120

− 0.322**

− 0.209+

Std error

Coefficient

Coefficient

Std error

Model 2

Model 1

0.506

Age

Year 2011

Necessity2

Necessity1

Unemployed

Variables

Table 3 Estimation results using pooled ordered probit estimators (dependent variable: Annual turnover)

0.456*

0.013

− 0.773***

0.214

− 0.306

− 0.218

0.329**

0.156+

− 0.135

0.052

1.235***

0.421+

1.223***

0.187

0.624***

0.030

0.142

0.003

− 0.004

0.200

− 0.169

0.225*

0.065

0.189

0.169

0.203

0.170

0.204

0.187

0.108

0.088

0.114

0.092

0.265

0.220

0.205

0.177

0.168

0.139

0.089

0.003

0.003

0.244

0.243

0.094

0.086

0.077

0.003

− 0.000
− 0.487***

0.003

0.326

0.326

0.111

0.065

Std error

− 0.001

− 0.398

0.444

− 0.235*

− 0.198**

Coefficient

Model 3

0.468*

0.008

−0.784***

0.223

−0.319

−0.210

0.337**

0.144

−0.126

0.049

1.257***

0.394+

1.220***

0.186

0.620***

0.033

0.135

0.003

−0.004

0.237

−0.207

0.232*

0.067

−0.477***

0.000

−0.001

−0.450

0.496

−0.220*

−0.156*

Coefficient

Model 4

0.188

0.168

0.204

0.171

0.208

0.193

0.109

0.088

0.115

0.093

0.266

0.221

0.207

0.179

0.169

0.140

0.090

0.003

0.003

0.243

0.243

0.094

0.086

0.078

0.003

0.003

0.324

0.324

0.112

0.066

Std error
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1360

− 2507.972

0.174

1360

− 2509.358

0.174

1360

− 2513.665

Number of individuals

Log pseudolikelihood

0.172

1803
Number of observations

Included

Pseudo R2

Model summary

Industry dummies

The standard errors are clustered robust standard errors, allowing for intragroup correlation. The 13 auxiliary parameters (indicated with AUX) concern individual-specific averages over
time. For brevity, ten industry dummies included in the regression analysis are not included in the table. The full estimation results are available from the authors upon request. Significance
levels: + 0.05 < p ≤ 0.10; *0.01 < p ≤ 0.05; **0.001 < p ≤ 0.01; ***p ≤ 0.001

0.173

1360

1803
1803

0.206
0.112
0.225*
0.112
0.230*
Worksite varying (AUX)

Worksite varying

− 2510.221

1803

Included

0.114

0.234*
Included

Included

0.113

0.088
−0.023
0.087
0.086
− 0.011
0.086
− 0.013

− 0.004

Coefficient
Std error
Coefficient
Std error
Coefficient

+

Coefficient

Model 3
Variables

Table 3 (continued)

Model 1

Model 2

Std error

Model 4

Std error
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unemployment indicator, the necessity solo selfemployed have an 11.6 percentage point higher probability to earn 25,000 or less (compared with opportunity
solo self-employed), while this probability is 6.8 and 5.3
percentage point higher for the Necessity1 and Necessity2 indicators, respectively. However, when taking a
stricter, and arguably more realistic poverty criterion,
i.e., the lowest income category (< 10,000 euro), the
probability of falling in this lowest income category is
only 4.4, 2.3 and 1.8 percentage point higher for necessity solo self-employed compared with opportunity solo
self-employed. For the highest income categories, the
difference between opportunity and necessity-driven
solo self-employed is almost negligible. In our view,
Table 4 illustrates that the difference in income distributions of necessity and opportunity-driven solo selfemployed is smaller than might have been expected
given earlier literature stressing the negative aspects of
necessity entrepreneurship (e.g., Acs 2006).
Regarding the control variables in Table 3, we note a
strong negative relation for females. Also, a high educational level is positively associated with a higher
annual turnover, as expected. We also find a positive
relation with annual turnover for the number of working
hours and for pension savings. By and large, results for
our control variables are according to expectations.

5 Conclusions
This paper investigated the relationship between start-up
motivation (opportunity versus necessity) and entrepreneurial performance of an important subset of entrepreneurs, viz., the solo self-employed. We used a unique
individual-level panel data set of solo self-employed in
the Netherlands for two consecutive years (2010–2011)
and constructed three separate measures derived from
the literature to identify necessity-driven solo self-employment. Using annual turnover as measure of entrepreneurial performance, we found, for each of the three
measures, that necessity-driven solo self-employed perform worse than opportunity-driven solo self-employed.
Still, we also found that only a low proportion of necessity solo self-employment may be considered precarious
employment.
Our research has several implications for research
and policy. Regarding research implications, earlier research has shown that solo self-employed and selfemployed with personnel have different motivations to
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Table 4 Marginal effects per annual turnover category by necessity indicator
Annual turnover

Unemployed
Marg effect

Necessity1
Std error

Marg effect

Necessity2
Std error

Marg effect

Std error

Less than 10,000 euro

0.044*

0.020

0.023**

0.008

0.018*

0.008

10,000 up to 25,000 euro

0.072**

0.026

0.045**

0.025

0.035*

0.015

25,000 up to 50,000 euro

− 0.003

0.007

0.005*

0.002

0.004*

0.002

50,000 up to 100,000 euro

− 0.069**

0.026

−0.042**

0.014

− 0.033*

0.014

100,000 up to 200,000 euro

− 0.038***

0.012

− 0.026**

0.008

− 0.021*

0.009

200,000 up to 500,000 euro

− 0.005**

0.002

− 0.004**

0.001

− 0.003*

0.001

More than 500,000 euro

− 0.000*

0.000

− 0.000+

0.000

− 0.000+

0.000

Marginal effects correspond to the estimation results of models 2, 3, and 4 in Table 3, respectively. Marginal effects relate to a discrete change
from zero to one. Significance levels: + 0.05 < p ≤ 0.10; *0.01 < p ≤ 0.05; **0.001 < p ≤ 0.01; ***p ≤ 0.001

run a business (Parker 2004: 80; Petrescu 2016). An
implication of our study is that, in addition, it is also
important to distinguish between motivations within the
population of solo self-employed to understand their
entrepreneurial performance.
Regarding policy implications, we find significant
but moderate differences between the entrepreneurial
performance of necessity and opportunity solo selfemployed. Specifically, our estimations imply that the
probability of making an annual turnover of less than
10,000 euros is 1.8 to 4.4 percentage point higher for
necessity solo self-employed compared with their opportunity counterparts, depending on the indicator for
necessity motive. We also find that, among necessity
solo self-employed, only a small proportion (our ballpark estimate is 7 to 10%) may be considered precarious
employment, in the sense of making a low income from
solo self-employment (below the “at-risk-of-poverty”
threshold as defined by Eurostat) without having sufficient alternative income sources to make ends meet in
case the business income falls out. These results can
therefore lead to different policy implications depending
on the policy motives at play. When stimulating economic growth is the objective, it can be advisable to not
encourage start-ups with necessity motives. On the other
hand, from a more social-economic point of view, these
necessity-driven activities still provide a certain level of
subsistence and may lower social welfare expenditures
and the total costs for society. From this perspective,
necessity entrepreneurship may not be so worrisome as
sometimes assumed. This perspective is further supported by our finding that the overlap between our three
necessity indicators is only moderate, suggesting that

the borderline between necessity and opportunity entrepreneurship in developed economies is less clear-cut
than previously assumed.
Our paper has a number of limitations. First, the data
set is unbalanced, because of participating panelists
dropping out and the sample being complemented with
new respondents on an annual basis. The exact reasons
for panelists not participating (anymore) remain unclear.
Some simple tests suggested that the extent of attrition
bias may be limited though. Still, we cannot exclude the
possibility that there is a slight bias on both ends of the
income distribution, as the lowest performing solo selfemployed may select out of the panel via firm exit and
the highest performing solo self-employed via
employing personnel. Second, the average number of
observations per individual is less than one and a half.
Ideally, one would have had a larger number of observations per solo self-employed. In that case we would
have been able to better explore the dynamics over time
of both types of solo self-employed. We accommodated
for the short time span by using a Mundlak approach,
though. Third, we cannot exclude the possibility that, to
some extent, our results are influenced by the (crisis)
years of our data set, 2010–2011. In other words, it is not
straightforward to generalize our results to non-crisis
contexts. Fourth, one of our measures of necessity solo
self-employment (Necessity2) is based on answers that
could also be interpreted in terms of push versus pull
motivation rather than strictly necessity versus
opportunity.
Future research may focus on replicating our results
(e.g., for different countries or business cycles), to see if
our results can be generalized to other contexts
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(Davidsson 2015). Future research may also focus on
other performance indicators, e.g., the extent of innovativeness of solo self-employed (both product and process innovation) and levels of growth ambition. Finally,
future research could also focus on further conceptualization of the opportunity versus necessity dichotomy.
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