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Abstract Entry rates into self-employment increase
during recessions and decrease during economic
upswings. I show that this is mostly explained by
the higher unemployment rate during a recession,
together with the fact that at all times, unemployed
persons have a relatively high propensity to become
self-employed out of necessity. I use econometric
decomposition techniques to quantify these effects
based on the monthly matched US Current Pop-
ulation Survey before, during, and after the Great
Recession. I also document that the entry rate into
self-employment with unincorporated businesses
strongly increased during the recession, but not
into self-employment with incorporated businesses.
This highlights the association of unincorporated
and incorporated self-employment with necessity
and opportunity entrepreneurship, respectively. The
results are useful for policymakers and practitioners
to understand, forecast and act on the different types
of self-employment that can be expected over the
business cycle. There are also important implications
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for theories of the cyclicality of unemployment and
entrepreneurship.

Plain English Summary Self-employment will
increase during recessions when unemployment is
high, but it may not boost innovation. During reces-
sions, increased unemployment underlies the higher
entry rate into self-employment. Our evidence is from
representative survey data from the USA covering the
Great Recession. The upside is that self-employment
enables workers who lose their jobs to continue to
work, which can speed up the subsequent economic
recovery. Thus, public policy should enable people to
start businesses. However, as during recessions the
unemployed mostly start unincorporated businesses,
one cannot expect them to boost innovation as much
as start-ups during better economic times. These
insights also speak to the 2020 recession triggered by
COVID-19. If unemployment remains high after the
relaxation of the lockdowns, a rise can be expected
especially in non-innovative self-employment. Thus,
the principal policy implication of this study is that
policymakers should ensure that their expectations
for new businesses started during deep recessions are
realistic for the circumstances.
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1 Introduction

Entry rates into self-employment are higher in reces-
sions than in boom periods. In particular, the entry rate
increased during the Great Recession (Fairlie 2013).
How much of this higher entry rate in a recession
is explained by the higher unemployment rate and a
generally higher individual propensity to start up out
of unemployment? Alternatively, recession periods
could be fundamentally different from boom periods
in the sense that individual characteristics such as
unemployment status have very different effects on
entry into self-employment at different stages of the
business cycle. Policymakers and practitioners need
insights to understand, forecast and act on the dynam-
ics of entry into self-employment over the cycle.

Theoretical models of unemployment, entrepre-
neurship and the business cycle (Faria et al. 2009;
Faria 2015) posit that high unemployment during a
recession increases entry into entrepreneurship, and
a fraction of these new entrepreneurs will introduce
innovation, which lifts the economy into the next
boom period. The boom reduces unemployment and
entry into entrepreneurship, which leads to reduced
innovation and the next recession. Thus, these models
offer an explanation for business cycles. In this empir-
ical paper, the first working hypothesis to be tested,
in line with these models, is this: The change in the
individual probability of entry into self-employment
when the economy moves in and out of the recession
is mostly explained by the change in unemployment.

These theoretical models assume that the propen-
sity to innovate is homogeneous among entrepreneurs.
However, unemployment pushes individuals into
self-employment because they experience difficul-
ties in finding paid employment (unemployment-push
hypothesis). Those who become self-employed out of
unemployment due to a lack of alternatives can be
referred to as necessity entrepreneurs (Fairlie and Fos-
sen 2019). To capture different motivations and aspi-
rations, such as necessity versus opportunity motives
for self-employment, I follow Levine and Rubin-
stein (2017) and distinguish between self-employed
individuals starting unincorporated and incorporated
businesses, where the latter can be expected to
be more innovative. The second working hypothe-
sis in this paper is that the change in the entry
rate into unincorporated self-employment is explained
by changes in unemployment, but the change in

the entry rate into incorporated self-employment is
not. The empirical results from this analysis are
consistent with both hypotheses. Consequently, the
higher entry rate into self-employment during a
recession cannot necessarily be expected to lead to
accelerated innovation and the next boom period.
This implies that theoretical models in this con-
text should incorporate the heterogeneity among the
self-employed.

This paper contributes to the empirical literature
by quantifying how much of the higher entry rate
into total and different types of self-employment dur-
ing a recession can be explained by changes in the
unemployment rate. The analysis is based on rep-
resentative individual-level rotating panel data for
the USA, the monthly matched Current Population
Survey (CPS). I start from the observation that the
monthly entry rate into self-employment was higher
during the Great Recession than before or after. I esti-
mate that individual unemployment status increases
the monthly probability of becoming self-employed
by about 0.9 percentage points and establish that
this effect is almost constant over the business cycle.
This is the first study that provides an econometric
decomposition of the entry rate into self-employment
during different phases of the business cycle into
an explained and an unexplained component. The
results show that individual unemployment alone
explains almost the entire increase in the entry rate
into self-employment during the recession. I further
document that the changes in self-employment over
the cycle are almost completely driven by changes
in unincorporated self-employment, which is much
more responsive to unemployment than incorporated
self-employment.

These results have important implications for eco-
nomic policy, as they suggest that high rates of entry
into self-employment during recessions cannot neces-
sarily be expected to lead to economic recovery and
a new boom through entrepreneurial innovation. For
theory development, the findings imply that models
explaining the business cycle through unemployment
and entrepreneurial dynamics must be refined to take
into account the heterogeneity of self-employment and
the composition changes within self-employment over
the business cycle.

In contrast to most of the literature, I explic-
itly distinguish between unemployment, which cap-
tures that an individual is looking for work, and

1838 F.M. Fossen



non-participation in the labor market.1 The results
indicate that non-participation increases the probabil-
ity of an individual to become self-employed dur-
ing all phases of the business cycle, similarly to
unemployment. However, in contrast to unemploy-
ment, non-participation did not change much over
the Great Recession. Therefore, only unemployment,
but not non-participation, explains the changing entry
rate into self-employment over the recession. This
insight will help to make theory development, empir-
ical research, and forecasts of self-employment more
precise.

I also explore potential moderators of the rela-
tionship between unemployment and entry into self-
employment: formal education and residency of an
individual in a metropolitan area. I document that
unemployed individuals with some college educa-
tion or a college degree are most likely to become
self-employed with an incorporated business, whereas
unemployed individual with less than high school edu-
cation are more likely to become self-employed with
an unincorporated business. The additional insight
is that a higher entry rate into self-employment
triggered by increasing unemployment among low-
skilled workers can be characterized as necessity
entrepreneurship with relatively low innovation poten-
tial.

The remainder of this paper is organized as follows.
Section 2 provides a review of the relevant empirical
literature. Section 3 explains the econometric methods
I employ, in particular the nonlinear Oaxaca-Blinder
decomposition of the entry rate into self-employment.
Section 4 describes the rotating monthly panel data
I use. Section 5 presents the empirical results and
extensive robustness checks, and Section 6 provides a
discussion and concludes the analysis.

2 Review of the empirical literature

The literature discussing how economic circumstances
may influence the entry rate into self-employment
distinguishes between the unemployment-push effect
mentioned above and a prosperity-pull effect. The
unemployment-push effect describes that unemployed
individuals are more likely to become self-employed

1Caliendo et al. (2014) also make this distinction in an anal-
ysis of gender differences in the probability of entry into
self-employment using data from Germany.

in order to escape unemployment (e.g., Audretsch
and Vivarelli 1996), which is sometimes also called
a ‘refugee effect’ (Thurik et al. 2008). A prosperity-
pull effect occurs when an economic boom period
increases self-employment because of a high demand
for products and services as well as potentially lower
bankruptcy risk and, therefore, higher availability
of capital (Storey 1991; Brünjes and Diez 2013).
Correspondingly, a recession may lead to a reverse
prosperity-pull effect and decrease entry into self-
employment.

Consistent with this expectation, Bartz and Win-
kler (2016) provide evidence showing that the growth
of young firms slowed down more than the growth of
older firms in Germany during the Great Recession,
and Lee and Mukoyama (2015) report that entry rates
of manufacturing plants are higher in booms than in
recessions in the USA. Self-employment is also riskier
during a recession because the option to fall back into
paid employment if the business fails is more diffi-
cult. Empirical studies relating unemployment rates
to self-employment rates using aggregate data can-
not separate the unemployment-push effect from the
reverse prosperity-pull effect and estimate a net effect,
as noted by Parker (2018).2 By using individual-level
data, I can identify the unemployment-push effect sep-
arately from the reverse prosperity-pull effect because
the former effect works through an individual’s unem-
ployment status, whereas the latter effect works at
the aggregate level and affects both unemployed
and employed persons considering to become self-
employed.

Most of the existing empirical literature on the rela-
tionship between the dynamics of self-employment
and unemployment is based on time-series or country-
level panel data analysis (e.g., Parker and Robson
2004). Using industry- and region-level panel data,
Konon et al. (2018) find that start-up rates move
mostly with the unemployment rate in Germany,
except in innovative industries with a small mini-
mum efficient establishment size. Congregado et al.
(2012) conclude from their time-series analysis that
employer self-employment rates evolve pro-cyclically
whereas own-account self-employment rates evolve

2The two effects are inseparable as well when a region-level
unemployment rate is used as an explanatory variable in an
analysis otherwise based on individual-level data (e.g., Henley
2004).
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counter-cyclically in Spain. They do not find signif-
icant associations in the USA but call for alternative
measures of entrepreneurship, which I respond to by
distinguishing between unincorporated and incorpo-
rated self-employment.

Time-series studies by Faria et al. (2010) and
Parker et al. (2012) indicate that self-employment
responds rapidly and substantially to cycles in
unemployment. These results also suggest that
entrepreneurship may in turn affect unemployment by
creating (or destroying) jobs, although the effect of
entrepreneurship on unemployment is estimated to be
weaker and occur with a time lag (see also Fritsch and
Noseleit 2013). In this paper, I focus on the contem-
poraneous effect of individual unemployment on the
probability of becoming self-employed, not the poten-
tial delayed effect of self-employment on unemploy-
ment rates (see, e.g., Thurik et al. 2008). Koellinger
and Thurik (2012) estimate a Vector Auto Regression
(VAR) model using a panel of annual country-level
data from 22 OECD countries over the period 1972–
2007. The results suggest that entrepreneurship fore-
casts unemployment downswings one year in advance.
Parker et al. (2012) find similar results from a VAR
estimation using quarterly aggregate data from the
UK. These authors also report that accounting for
structural breaks can change results. I explicitly allow
for the possibility of structural breaks by estimat-
ing separate coefficients for different phases of the
business cycle based on individual-level panel data.

Most studies using aggregate data can only con-
sider the net entry rate, which is the difference
between the entry and exit rates, whereas I can specif-
ically estimate effects on the individual probability
of entry into self-employment. For example, if unem-
ployment increases the probability of entry, but start-
ups out of unemployment also exhibit higher failure
rates, an aggregate analysis might not measure any
effect of the unemployment rate on the net entry
rate, whereas my microdata approach would reveal the
higher entry rate into self-employment at times of high
unemployment.

Analyses based on individual-level data are not
only in a better position to separately identify the
unemployment-push effect, as mentioned above; they
can also control for educational attainment and
therefore distinguish effects of unemployment from
effects of low levels of human capital. Papers using
microdata predominantly find a positive relationship

between individual unemployment and entrepreneur-
ship, which is consistent with the unemployment-push
hypothesis (Ritsilä and Tervo 2002; Berglann et al.
2011; Åstebro et al. 2011; Biehl et al. 2014; Fritsch
et al. 2015). However, studies analyzing changing
patterns of transitions into self-employment within
business cycles based on individual-level panel data
are very scarce. Using the CPS, Fairlie (2013) finds
that higher unemployment rates push individuals into
self-employment, especially out of non-employment,
which is a sign of necessity entrepreneurship. He does
not distinguish between unincorporated and incorpo-
rated self-employment. None of the existing empirical
studies decompose the change in the entry rate into
self-employment over the cycle into explained and
unexplained components and quantify how much indi-
vidual unemployment contributes to explaining the
higher entry rate during a recession. This paper closes
this gap in the literature by showing that individ-
ual unemployment mostly explains the higher entry
rate into self-employment during the Great Recession,
and that the additional entry flows mostly into self-
employment with unincorporated businesses. Regard-
ing an individual’s decision to become self-employed,
recessions are not fundamentally different from boom
periods and do not change the probability of indi-
viduals to become self-employed conditional on their
individual characteristics.

3 Methodological approach: nonlinear
decomposition

The goal of the empirical analysis is to decompose
the change in the entry rate into self-employment
over the business cycle into an explained and an
unexplained component, and in particular to estimate
how much individual unemployment contributes to
explaining the change in the entry rate. To achieve
this, I first estimate logit models of the probability
of becoming self-employed separately for different
periods before, during, and after the Great Reces-
sion (GR). The binary outcome variable entry(i,t+1)

equals 1 if individual i enters into self-employment
between months t and t + 1, and 0 otherwise.
The latent index function of the logit model is
written as

entry∗
i,t+1 = Xitβ + εit , (1)
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where entry∗ is the propensity to enter into self-
employment, X is a vector of explanatory vari-
ables including dummy variables indicating individual
unemployment status and non-participation, β is a
coefficient vector including a constant, and ε is the
error term. Second, I decompose the change in the
mean entry probability between periods into a part
explained by changes in observed individual variables,
including unemployment status and non-participation,
and an unexplained part reflected in changes in the
coefficients and the intercept. The detailed decom-
position method allows assessing the contribution of
each variable of interest separately.

All the explanatory variables are observed in the
month before a potential entry into self-employment
occurs. Among the variables in X, the main interest
is in the individual unemployment status. To iden-
tify the effect ceteris paribus, I control for individual
determinants of self-employment known from the lit-
erature (e.g., Parker 2018). It is particularly important
to control for educational attainment because of its
negative correlation with unemployment. I include an
individual’s highest educational degree obtained, age
(linear and squared), gender, race, marital status, num-
ber of children, region of residence, and a dummy
variable indicating whether the respondent lives in a
metropolitan area. While I am able to control for the
standard individual variables used in the literature on
self-employment choice, I might still miss relevant
variables, which would increase the unexplained part
in the decomposition analysis.

I implement an adaption of the decomposition
approach originally suggested by Oaxaca (1973)
and Blinder (1973); Fortin et al. (2011) provide an
overview. Since the outcome variable is binary and I
estimate logit models, I apply the weighting method
for nonlinear models as described by Yun (2004),
which allows for a detailed decomposition by single
variables as well as coefficients.3 In my context, the
index problem discussed in the econometric decom-
position literature pertains to whether the coefficients
estimated for the GR period or for the comparison
period should be used to assess the contribution of
the variables to the change in the entry rate into self-
employment. I follow Neumark (1988) and Oaxaca
and Ransom (1994) and use the coefficients from an

3In a robustness check described in Section 5.3, I use an alter-
native decomposition method for binary models suggested by
Fairlie (2005).

estimation of the logit model of entry based on the
pooled sample including both periods. I also include
a dummy variable indicating the GR period in the
pooled model, as generally recommended by Jann
(2008) in order to avoid a potential spillover from the
unexplained part of the differential into the explained
component. Furthermore, I normalize categorical vari-
ables, i.e., the educational degree, race, and regional
dummy variables. As a result, effects are expressed
as deviations from the overall mean, and the detailed
decomposition results do not depend on the choice of
an otherwise arbitrarily omitted base category (Yun
2005). I describe this variant of a nonlinear decom-
position formally in Online Appendix A (see also
Caliendo et al. 2014).

In an extension of the analysis, I explore which
socio-economic and regional conditions strengthen or
weaken the effects of unemployment on the probabil-
ity of entry into self-employment. I do so by including
interaction terms of the unemployment dummy with
potential moderators in Eq. (1). Due to the well-
known correlations of both unemployment and self-
employment with formal education and the potential
relevance of agglomeration effects (Parker 2018), I
consider effect heterogeneity with respect to an indi-
vidual’s educational attainment and residence in a
metropolitan versus rural area. I estimate these addi-
tional models using OLS instead of logit to facilitate
the interpretation of the coefficients of the interaction
terms.

4 Data

4.1 Representative panel data

For the empirical analysis, I use the monthly waves
of the Current Population Survey (CPS) from January
2004 to December 2014, i.e., before, during, and after
the GR. The CPS is a representative survey of house-
holds in the USA provided by the Census Bureau.
The U.S. Bureau of Labor Statistics relies on the
CPS to estimate the widely reported national unem-
ployment rate. The CPS follows a rotating survey
design. Households are interviewed in four consecu-
tive months, then pause for eight months, and then are
surveyed again in four more consecutive months. I use
the IPUMS-CPS (Flood et al. 2017), which merges
these consecutive observations at the individual level
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to construct rotating panel data. The first three months
of each four-month survey spell can be linked to the
subsequent month, so 75% of all observations can
be connected to the following month. Thus, for each
individual, I include a maximum of six monthly obser-
vations with information on subsequent labor market
transitions in the estimation sample.

Self-employment is commonly used to operational-
ize entrepreneurship in empirical research. This paper
highlights that it is important to take into account
the heterogeneity of the self-employed and that equat-
ing dynamic patterns of total self-employment rates
to innovative entrepreneurship can be misleading.
As mentioned before, I follow Levine and Rubin-
stein (2017) and distinguish between self-employed
individuals starting unincorporated and incorporated
businesses. On average, the self-employed with incor-
porated businesses tend to be closer to the concept
of an innovative, growth-oriented entrepreneur than
the self-employed with unincorporated businesses (see
also Shane 2014; Herranz et al. 2017).

The panel data structure of the matched CPS
allows me to observe entries into self-employment
from one month to the next based on questions about
the current employment status in two consecutive
months. Respondents are asked: “Last week, were you
employed by government, by a private company, a
nonprofit organization, or were you self-employed?”
Those who respond that they were self-employed are
then asked if their business is incorporated or not. In
the estimation sample, I include individuals between
the ages of 21 and 64 and exclude unpaid family
members, those unable to work, and retirees.

For the decomposition analysis, I split the sample
into three periods: before, during, and after the peak
of the GR. The peak of the GR is defined as Septem-
ber 2008, when Lehman Brothers filed for bankruptcy,
until one year later, August 2009. Figure 1 shows that
this was the period of the sharp increase in unemploy-
ment in the USA. For comparison, I define the periods
before and after the GR with a length of one year each
as well. In the main analysis, the period before the
GR is April 2007 to March 2008. This is as close as
possible to the GR period, but before the increase in
unemployment starts. Because the recovery after the
GR was slow, I define May 2013 to April 2014 as the
period after the GR. In Section 5.3, I assess the sen-
sitivity of the results with respect to the definition of
these periods and find that the main results are robust.

4.2 The entry rate before, during, and after the Great
Recession

Table 1 shows the mean characteristics of the individ-
uals in the samples before, during, and after the GR,
as defined in the previous section for the main anal-
ysis.4 Before the GR, 3.7% of the individuals were
unemployed. During the GR, the unemployment rate
jumped up to 6.6%, before it slowly decreased to 5.5%
after the GR in 2013/14. The term “unemployed”
means that somebody is looking for paid work. In con-
trast, “non-participation” means that an individual is
not in the labor force. The non-participation rate did
not change from before to during the GR and increased
somewhat afterwards.

The share of individuals who entered into self-
employment between two subsequent months before
the GR was 0.54%. During the GR, the monthly entry
rate increased to 0.61%, then it decreased to 0.57%
again. The monthly entry rate into unincorporated
self-employment exhibits a similar pattern, going up
from 0.43% before to 0.48% during and then down
again to 0.44% after the GR. In contrast, the entry rate
into incorporated self-employment increased slightly
over the entire period.

Figure 1 shows the month-to-month entry rate into
self-employment in addition to the seasonally adjusted
unemployment rate reported by the U.S. Bureau of
Labor Statistics (2018). Due to the low numbers of
entries into self-employment, the monthly averages
are noisy, which is my primary motivation for pooling
the monthly data over a year in the regressions. The
figure also depicts polynomial fits of the sixth degree
for the unemployment rate and the monthly entry rate.
The two rates clearly move together, although the
smoothed entry rate into self-employment does not
swing as much as the smoothed unemployment rate.

The aim of the following econometric analysis is
to measure how much of the increase in the entry
rate into self-employment during the GR is explained
by the higher unemployment rate during this period,
how much can be explained by other observable fac-
tors that also changed during the GR, and how much
remains unexplained. I further distinguish between
self-employment with unincorporated and incorpo-
rated businesses.

4Table B.1 in Online Appendix B provides additional statistics
describing in more detail the distribution of the two non-binary
variables used in the analysis.
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Fig. 1 Unemployment and entry into self-employment. Note:
Seasonally adjusted unemployment rate (left scale) and entry
rate into self-employment (right scale) in the United States

in %, along with sixth degree polynomial fits. Source: Own
illustration based on the Current Population Survey 2007-2013

5 Empirical results

5.1 Probability model of entry into self-employment

I first report the results of the logit estimations of
the probability of entry into self-employment before
proceeding with the decomposition. Table 2 shows
the average marginal effects of the variables on
the month-to-month probability of becoming self-
employed (in percentage points) for three separate
logit estimations before, during, and after the GR.

In the context of this paper, the most important
result from this table is that individual current unem-
ployment status has a strong positive effect on the
probability of becoming self-employed in the next
month, and that this effect does not change much over
the business cycle. Before, during, and after the GR,
an unemployed person’s probability of becoming self-
employed was about 1.1–1.2 percentage points higher
than for other persons, keeping the education level and
the other controls constant. The effect is statistically
significant at the 1%-level and economically very

strong, as the probability of becoming self-employed
increases by about 200% for the unemployed relative
to the average monthly entry probabilities indicated
at the bottom of the table. The effect of individ-
ual unemployment on entry into self-employment is
stronger than that of any other variable. These results
support the “unemployment-push” hypothesis. Non-
participation also has a positive effect on the prob-
ability of entry into self-employment that is almost
as strong as the effect of unemployment, suggest-
ing that some individuals currently not participating
in the labor market are similarly pushed into self-
employment.

Next, I estimate the monthly probabilities of
becoming self-employed with an unincorporated or an
incorporated business separately (based on the same
sample of those who are not currently self-employed).
The results appear in Table 3. Although unemploy-
ment status has a positive and significant effect on
becoming self-employed with either type of business
in all periods, the effect size is about five to six times
larger for entry into unincorporated self-employment
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Table 1 Means of variables before, during, and after the Great Recession

Variable Before During After

Great Recession Great Recession Great Recession

Entry into self-employment 0.0054 0.0061 0.0057

Entry into unincorp. self-empl. 0.0043 0.0048 0.0044

Entry into incorp. self-empl. 0.0011 0.0013 0.0013

Unemployed 0.0370 0.0663 0.0545

Non-participation 0.1220 0.1220 0.1308

Male 0.4703 0.4723 0.4757

Less then high school 0.0924 0.0897 0.0800

High school degree 0.2926 0.2913 0.2720

Some college 0.2983 0.2985 0.3010

College degree 0.3166 0.3205 0.3470

Age 40.8 41.0 41.2

White 0.8270 0.8258 0.8116

African American 0.0957 0.0953 0.1004

Other nonwhite 0.0773 0.0789 0.0880

Married 0.6089 0.6045 0.5769

Number of children 0.9707 0.9660 0.9530

Metropolitan area 0.8003 0.8009 0.8148

West 0.2515 0.2486 0.2543

Northeast 0.2027 0.2052 0.1950

Midwest 0.2378 0.2405 0.2352

South 0.3080 0.3057 0.3155

Observations 538,469 541,517 518,355

The period before the Great Recession is 04/2007–03/2008, during the GR 09/2008–08/2009, and after the GR 05/2013–04/2014

Source: Own calculations based on the Current Population Survey

than for entry into incorporated self-employment. This
confirms that running an unincorporated business is
often an indicator of necessity entrepreneurship. In
contrast, incorporated self-employment is related to
opportunity entrepreneurship, i.e., individuals typi-
cally leave their paid employment in order to become
self-employed directly. Another insight from this table
is that the estimated effects of unemployment status
on the probabilities of becoming self-employed with
either type of business do not change much over the
business cycle, similar to what we saw for entry into
self-employment in general. For non-participation, we
find a similar pattern as for unemployment. The posi-
tive and significant effect on entry into unincorporated
self-employment is about four to five times larger than
the effect on incorporated self-employment.

Do key socio-economic and regional conditions
moderate the effect of unemployment on entry into

self-employment? To investigate potential effect het-
erogeneity, I interact the unemployment dummy with
three dummy variables indicating an individual’s high-
est educational attainment (high school, some college,
and college degree) and with a dummy variable indi-
cating whether an individual lives in a metropolitan
area. I estimate linear probability models here as
motivated in Section 3. Table 4 provides the results.
The coefficient of the unemployment dummy cap-
tures the effect of unemployment status for individuals
with formal education below a high school degree
(the omitted base category).5 For this group with low
education, the positive and significant effect of unem-
ployment on the monthly probability of entry into

5For individuals living in a metropolitan area, the coefficient
of the interaction term with the metropolitan dummy should in
principle be added, but it is close to zero and insignificant, as
discussed further below.
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Table 2 Probability of entry into self-employment: marginal effects from logit estimations

Before Great Recession Great Recession After Great Recession

Unemployed 1.18∗∗∗ 1.21∗∗∗ 1.10∗∗∗

(0.0361) (0.0343) (0.0349)

Non-participating 1.10∗∗∗ 1.18∗∗∗ 0.985∗∗∗

(0.0326) (0.0348) (0.0322)

Male 0.404∗∗∗ 0.391∗∗∗ 0.311∗∗∗

(0.0240) (0.0249) (0.0236)

High school 0.0270 −0.103∗∗∗ −0.0737∗∗

(0.0346) (0.0352) (0.0369)

Some college 0.00841 −0.0859∗∗ −0.0507

(0.0355) (0.0357) (0.0368)

College degree 0.130∗∗∗ 0.0271 0.0395

(0.0351) (0.0356) (0.0367)

Black −0.102∗∗∗ −0.202∗∗∗ −0.178∗∗∗

(0.0380) (0.0416) (0.0395)

Other nonwhite −0.158∗∗∗ −0.139∗∗∗ −0.0902∗∗

(0.0394) (0.0416) (0.0374)

Married 0.0219 0.0462∗ −0.00936

(0.0243) (0.0254) (0.0248)

No. of children 0.00500 −0.00962 0.00852

(0.00953) (0.00995) (0.00990)

Metropolitan −0.0952∗∗∗ −0.0695∗∗∗ −0.0642∗∗

(0.0243) (0.0262) (0.0268)

Age and age sq. Yes Yes Yes

Regional dummies Yes Yes Yes

Average prob. in % 0.541 0.612 0.568

Observations 538,469 541,517 518,355

Logit estimations of the monthly probability of entry into self-employment before, during, and after the Great Recession. The period
before the GR is 04/2007–03/2008, during the GR 09/2008–08/2009, and after the GR 05/2013–04/2014. Average marginal effects in
percentage points. Robust standard errors in parentheses. ∗, ∗∗, ∗∗∗Significant at the 10%/5%/1% levels

Source: Own calculations based on the Current Population Survey

self-employment is larger (plus 2.3 to 2.7% points)
than for the total sample as estimated above.

The effect of unemployment is smaller, but still
positive for individuals with a high school degree.
For example, during the GR, individual unemploy-
ment increased the probability of entry into self-
employment by 2.33 − 0.802 = 1.5% points. The
effect is not significantly different for individuals with
higher educational attainments. The pattern for total
self-employment is driven by entry into unincorpo-
rated self-employment, where the effect heterogeneity
of unemployment is more pronounced: The positive
effect of unemployment on entry into this type of self-
employment is significantly smaller for individuals

with high school or some college education than for
individuals with less than high school. Thus, the push
effect of unemployment on entry into unincorporated
self-employment is strongest for the group with the
lowest and highest levels of formal education.

The picture looks very different for entry into
incorporated self-employment. Here, the effect of
unemployment on entry is insignificant for indi-
viduals with less than high school or high school
education, but positive for individuals with some col-
lege and even larger for those with a college degree.
Thus, the option of becoming self-employed with an
incorporated business seems to be a viable route out
of unemployment only for individuals with a high

1845Self-employment over the business cycle...



Table 3 Probability of entry into (un)incorporated self-employment: marginal effects from logit estimations

Unincorporated self-employment Incorporated self-employment

Before GR GR After GR Before GR GR After GR

Unemployed 1.000∗∗∗ 1.040∗∗∗ 0.920∗∗∗ 0.163∗∗∗ 0.169∗∗∗ 0.171∗∗∗

(0.0323) (0.0314) (0.0311) (0.0186) (0.0160) (0.0175)

Non-participating 0.893∗∗∗ 0.988∗∗∗ 0.784∗∗∗ 0.207∗∗∗ 0.202∗∗∗ 0.207∗∗∗

(0.0296) (0.0319) (0.0288) (0.0145) (0.0152) (0.0151)

Male 0.300∗∗∗ 0.289∗∗∗ 0.190∗∗∗ 0.102∗∗∗ 0.0992∗∗∗ 0.121∗∗∗

(0.0212) (0.0223) (0.0205) (0.0114) (0.0114) (0.0122)

High school −0.0238 −0.139∗∗∗ −0.0836∗∗∗ 0.107∗∗∗ 0.105∗∗∗ 0.0299

(0.0289) (0.0295) (0.0308) (0.0262) (0.0266) (0.0229)

Some college −0.0674∗∗ −0.147∗∗∗ −0.0821∗∗∗ 0.134∗∗∗ 0.131∗∗∗ 0.0536∗∗

(0.0301) (0.0303) (0.0310) (0.0262) (0.0266) (0.0224)

College degree 0.00160 −0.0946∗∗∗ −0.0582∗ 0.178∗∗∗ 0.181∗∗∗ 0.110∗∗∗

(0.0300) (0.0308) (0.0315) (0.0264) (0.0265) (0.0221)

Black −0.0916∗∗∗ −0.170∗∗∗ −0.153∗∗∗ −0.00981 −0.0312 −0.0252

(0.0340) (0.0369) (0.0349) (0.0171) (0.0193) (0.0187)

Other nonwhite −0.146∗∗∗ −0.111∗∗∗ −0.0891∗∗∗ −0.0142 −0.0287 −0.00262

(0.0357) (0.0368) (0.0334) (0.0171) (0.0194) (0.0171)

Married −0.00697 0.00266 −0.0487∗∗ 0.0310∗∗∗ 0.0469∗∗∗ 0.0428∗∗∗

(0.0215) (0.0225) (0.0218) (0.0119) (0.0126) (0.0125)

No. of children −0.000298 −0.00807 0.00226 0.00446 −0.00264 0.00453

(0.00863) (0.00891) (0.00871) (0.00415) (0.00448) (0.00479)

Metropolitan −0.117∗∗∗ −0.0827∗∗∗ −0.0945∗∗∗ 0.0314∗∗ 0.0168 0.0396∗∗∗

(0.0211) (0.0230) (0.0229) (0.0131) (0.0131) (0.0151)

Age and age sq. Yes Yes Yes Yes Yes Yes

Regional dum. Yes Yes Yes Yes Yes Yes

Average prob. in % 0.430 0.485 0.439 0.112 0.127 0.129

Observations 538,469 541,517 518,355 538,469 541,517 518,355

Logit estimations of the monthly probability of entry into unincorporated and incorporated self-employment before, during, and after
the Great Recession. The period before the GR is 04/2007–03/2008, during the GR 09/2008–08/2009, and after the GR 05/2013–
04/2014. Average marginal effects in percentage points. Robust standard errors in parentheses. ∗, ∗∗, ∗∗∗Significant at the 10%/5%/1%
levels

Source: Own calculations based on the Current Population Survey

level of formal education. This is consistent with
Levine and Rubinstein (2017), who report that self-
employed individuals with an incorporated business
tend to have higher education levels than those with
an unincorporated business.

I do not detect significant differences in the
effects of unemployment status on entry into self-
employment between individuals living in metropoli-
tan and rural areas. For the following decomposition
analysis, I use the baseline logit estimations reported
above without the interaction terms to focus on the
average effects.

5.2 Decomposition results

In this section I discuss the results from this paper’s
core analysis, the decomposition of the estimated
logit models of the probability of entry into self-
employment. The aim is to determine how much of the
difference between the entry rates during the GR ver-
sus before or after the GR can be explained by changes
in the independent variables, particularly individual
unemployment, and how much remains unexplained.
Table 5 presents the results. The first two columns
represent decompositions of the entry rate into self-
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employment in general, including both unincorpo-
rated and incorporated self-employment. The first col-
umn compares the monthly entry rate during the GR
(0.612%) to the lower monthly entry rate before the
GR (0.541%), and the second column compares it with
the lower monthly entry rate after the GR (0.568%).
In both cases, the difference between the mean entry
rates is significant at the 1%-level. Changes in the dis-
tributions of the independent variables (as reflected
in Table 1) explain most of the difference between
the entry rates during and before the GR (see row
“explained” in Table 5), and the unexplained part is
not significantly different from zero. This means that
changes in the coefficients and the constant over time,
as reflected in Table 2, do not significantly contribute
to the increase in the entry rate into self-employment
between these periods. When comparing the entry rate
during the GR with that after the GR, the explained
part of the difference drops to about 30% and the
remainder is unexplained.

The lower panel of the table reveals which inde-
pendent variables contribute how much to the change
in the entry rate. Groups of variables are considered
in the cases of the education and race dummies and
the linear and squared age terms. The results are very
clear. The change in the distribution of the dummy
variable indicating current unemployment status is
responsible for almost the entire change in the entry
rate, both when comparing the GR period with the
periods before and after.6 Combined with the obser-
vation that the unemployment rate was higher in the
GR than before and after, the findings document that
the increase in the entry rate into self-employment
during the GR is mostly explained by the increase
in unemployment. More precisely, the change in the
unemployment rate explains 91% of the raw increase
in the entry rate into self-employment from before to
the peak of the GR and 97% of the decrease thereafter.

In contrast to unemployment, non-participation
does not contribute to explaining the change in the
entry rate into self-employment. To the contrary, the
contribution of non-participation to the explained part
of the change in the entry rate from during to after the
GR is significantly negative. This decreases the over-
all explained portion of the difference in the entry rates

6To see this, compare the row labeled “Unemployed” with the
row labeled “Difference”.

and is responsible for the significant unexplained part
in this comparison. In other words, given the increase
in the non-participation rate observed after the GR
(Table 1), one would have expected the entry rate
into self-employment to increase rather than decrease.
Only the decreasing unemployment rate contributes to
explaining the actual decrease in the entry rate. The
contributions of the other variables to the changes in
the entry rate are close to zero.

The remaining columns of Table 5 show decom-
positions of the entry rates into unincorporated and
incorporated self-employment. The results for unin-
corporated self-employment are similar to those for
total self-employment: Most of the increase in the
entry rate from before to during the GR can be
explained by changes in the variables and a smaller
part of the decrease thereafter. In both comparisons,
the unemployment dummy is again the only vari-
able with a substantial positive contribution to the
explained part. Non-participation again contributes no
or even a negative portion to the explained part of the
change in the entry rate.

In contrast to unincorporated self-employment, the
increase in the entry rate into incorporated self-
employment from before the GR to the peak of it is
small, and after the GR, the entry rate increases further
slightly, although this further increase is not signifi-
cantly different from zero. About half of the increase
during the GR can be explained by the individual char-
acteristics, again mostly by the unemployment status.
Thus, unemployment plays a much smaller role for
entry into incorporated self-employment than for entry
into unincorporated self-employment, where this vari-
able alone almost explains the full difference of the
increase from before to the peak of the GR. In sum-
mary, the decomposition results document that the
increase in the total entry rate into self-employment
during the GR is mostly due to necessity entrepreneur-
ship out of the larger pool of unemployed individuals
during the GR in the form of unincorporated self-
employment.

5.3 Robustness

The main estimations presented so far are based on
the weighting method for the decomposition of non-
linear models proposed by Yun (2004), as described
in Section 3. Alternatively, Fairlie (2005) suggests
a matching method with repeated sample drawings
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Table 5 Nonlinear decomposition of entry rate into self-employment

Total self-employment Unincorp. self-employment Incorp. self-employment

GR versus before GR vs. after GR vs. before GR vs. after GR vs. before GR vs. after

Overall difference in entrepreneurial entry rates (in percentage points)

Great Rec. 0.612∗∗∗ 0.612∗∗∗ 0.485∗∗∗ 0.485∗∗∗ 0.127∗∗∗ 0.127∗∗∗

(0.0106) (0.0106) (0.00941) (0.00941) (0.00485) (0.00485)

Comp. period 0.541∗∗∗ 0.568∗∗∗ 0.430∗∗∗ 0.439∗∗∗ 0.112∗∗∗ 0.129∗∗∗

(0.00997) (0.0104) (0.00888) (0.00916) (0.00455) (0.00499)

Difference 0.0708∗∗∗ 0.0442∗∗∗ 0.0552∗∗∗ 0.0461∗∗∗ 0.0156∗∗ −0.00184

(0.0145) (0.0148) (0.0129) (0.0131) (0.00665) (0.00696)

Explained 0.0678∗∗∗ 0.0124∗∗∗ 0.0599∗∗∗ 0.0139∗∗∗ 0.00754∗∗∗ −0.00137∗∗

(0.00232) (0.00167) (0.00213) (0.00149) (0.000801) (0.000590)

Unexplained 0.00300 0.0318∗∗ −0.00469 0.0322∗∗ 0.00808 −0.000469

(0.0139) (0.0147) (0.0123) (0.0130) (0.00649) (0.00701)

Difference explained by individual characteristics

Unemployed 0.0647∗∗∗ 0.0427∗∗∗ 0.0580∗∗∗ 0.0290∗∗∗ 0.00644∗∗∗ 0.00154∗∗∗

(0.00227) (0.00922) (0.00212) (0.00351) (0.000723) (0.000245)

Non-particip. −0.000137 −0.0299∗∗∗ −0.000119 −0.0197∗∗∗ −0.0000177 −0.00140∗∗∗

(0.00133) (0.00790) (0.00116) (0.00331) (0.000172) (0.000317)

Male 0.00151∗∗ −0.00368∗∗ 0.00118∗∗ −0.00202∗∗∗ 0.000274∗∗ −0.000286∗∗∗

(0.000707) (0.00147) (0.000554) (0.000676) (0.000131) (0.000105)

Education 0.000637∗∗∗ −0.00753∗∗∗ −0.000188 0.000439 0.000770∗∗∗ −0.00213∗∗∗

(0.000241) (0.00278) (0.000186) (0.00113) (0.000147) (0.000460)

Race −0.000335 0.00625∗∗∗ −0.000303 0.00435∗∗∗ −0.0000353 0.000216∗∗

(0.000221) (0.00157) (0.000202) (0.000821) (0.0000350) (0.000109)

Married −0.000275∗ 0.00164 0.0000230 −0.00156 −0.000229∗∗∗ 0.000955∗∗∗

(0.000156) (0.00143) (0.000134) (0.00117) (0.0000726) (0.000246)

No. children 0.0000188 −0.0000189 0.0000370 −0.0000913 −0.00000583 0.00000963

(0.0000607) (0.000284) (0.0000597) (0.000202) (0.0000193) (0.0000334)

Metropolitan −0.0000833 0.00291∗∗∗ −0.000107 0.00309∗∗∗ 0.0000172 −0.000294∗∗

(0.000120) (0.000997) (0.000152) (0.000666) (0.0000253) (0.000123)

Age 0.00277∗∗∗ 0.00514∗∗∗ 0.00216∗∗∗ 0.00322∗∗∗ 0.000508∗∗∗ 0.000375∗∗

(0.000723) (0.00179) (0.000589) (0.00117) (0.000170) (0.000182)

Region −0.000987∗∗∗ −0.00509∗∗∗ −0.000771∗∗∗ −0.00290∗∗∗ −0.000181∗∗∗ −0.000358∗∗∗

(0.000278) (0.00160) (0.000241) (0.000791) (0.0000657) (0.000120)

N 1,079,986 1,059,872 1,079,986 1,059,872 1,079,986 1,059,872

N: GR 541,517 541,517 541,517 541,517 541,517 541,517

N: Comp. per. 538,469 518,355 538,469 518,355 538,469 518,355

Nonlinear Oaxaca decomposition of the monthly entry rate into self-employment based on logit estimations. The columns show
separate decompositions of the difference in the entry rate during the Great Recession and a comparison period before or after the
Great Recession. Separate decompositions for entry into all, unincorporated and incorporated self-employment are shown. The lower
panel shows the difference between the entry rates in the two periods explained by each of the variables. The period before the GR is
04/2007–03/2008, during the GR 09/2008–08/2009, and after the GR 05/2013–04/2014. All figures are in percentage points. Robust
standard errors in parentheses. ∗, ∗∗, ∗∗∗Significant at the 10%/5%/1% levels

Source: Own calculations based on the Current Population Survey 2007–2014
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for binary models. Table B.2 in Online Appendix B
presents the results from using this method. The qual-
itative results are the same as those from the baseline
estimations in Table 5. First, individual unemploy-
ment is the only variable contributing to explaining
the change in the entry rate into self-employment
over time in a statistically and economically signif-
icant way. Second, the role unemployment plays is
larger for entry into unincorporated than for entry
into incorporated self-employment. Quantitatively, the
estimated overall sizes of the explained and unex-
plained parts are very similar to the baseline esti-
mations in all columns. The positive contribution of
individual unemployment is larger in all columns, which
is offset by a stronger negative contribution of non-
participation. The other control variables again explain
much less of the change in the entry rate over time.

Next, I assess the sensitivity of the results (again
using the weighting method as in the baseline esti-
mations) with respect to the definition of the periods
before and after the GR used for comparison with the
period during the GR (09/2008, when Lehman Broth-
ers collapsed, to 08/2009). In the main analysis above,
I defined 04/2007–03/2008 as the period before the
GR and 05/2013–04/2014 as the period after, as moti-
vated in Section 4.1. Thus, the three periods all have
the length of one year.

As the first check, I use two years instead of
one year to define the comparison periods and use
04/2006–03/2008 for before and 05/2013–04/2015 for
after the GR. The results in Table B.3 are similar to
the baseline results in Table 5. A minor difference
is that unemployment does not contribute signifi-
cantly to explaining the change of the entry rate into
incorporated self-employment after the GR in this
specification, but this is consistent with the conclu-
sion that unemployment plays a much larger role for
unincorporated self-employment.

As the second check, I define the GR as the period
from 01/2008 to 06/2009, which is the period from a
month after the peak until the trough of the business
cycle as dated by the National Bureau of Economic
Research (2010), and I define the comparison periods
as immediately before and after, specifically, 04/2007
to 12/2007 and 07/2009–04/2014.7 The results for the
comparisons between the periods before and during

7I thank an anonymous reviewer for suggesting this robustness
check.

the GR shown in Table B.4 are similar to the base-
line results in Table 5, in particular concerning the
positive contribution of individual unemployment on
the changes. Like in the baseline results, individual
unemployment explains much less of the change in
the entry rate into incorporated self-employment in
comparison with what it explains of the change in
the entry rate into unincorporated self-employment.
Individual non-participation does not contribute sig-
nificantly to explaining the change in the entry rates
when using these comparison periods. When compar-
ing the GR to the period starting immediately after the
GR, the difference in the entry rates into the differ-
ent types of self-employment is almost zero and not
statistically significant (see row “difference”). This is
due to the slow recovery of the economy after the GR;
both the unemployment rate and the entry rate into
self-employment changed only gradually. Since there
is no gap, it is not insightful to attempt a decomposi-
tion. This is the reason why I use a comparison period
further away from the GR in the baseline estimations
when there is a meaningful difference in the entry rates
that can be decomposed.

Finally, to assess the sensitivity of the results more
systematically and comprehensively, I conduct various
decompositions of the entry rate into self-employment
like in the baseline estimations, the only difference
being that I choose different comparison periods, all
of length one year, over the ten years between 2004
and 2014 (Fig. 2).

I start with a decomposition analysis using
01/2004–12/2004 as the period before the GR, then
increase the start and end months by one month,
using 02/2004–01/2005, and so on. Thus, I always
shift the comparison time window by one month and
always compare this to the GR period as defined in the
baseline estimations (9/2008–8/2009). The last com-
parison -period before the reform is 09/2007–08/2008,
ending right before the GR period begins. Defining
adjacent periods for before and during the GR can be
justified given the sudden onset of the crisis with its
sharp increase in unemployment (Fig. 1).

Next, I systematically compare the GR with com-
parison periods after the GR, starting with 05/2013–
04/2014 like in the baseline model and then shift-
ing the comparison period until it covers 01/2014–
12/2014. I do not start the comparison immediately
after the period defined as the peak of the GR
because the recession dragged on for a long time and
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Fig. 2 Decomposition results with shifting comparison period.
Note: The figure shows the results of the decomposition of the
change in the entry rate into self-employment (in percentage
points) when comparing a shifting time window to the Great
Recession period (9/2008-8/2009). The comparison period is
always a year wide. For each month in the graph, the results
for the comparison period starting in that month are displayed.
The solid line shows the difference between the entry rates into

self-employment in the Great Recession and the comparison
period, the dashed line the explained part of this difference, and
the dotted line the part of the difference explained by individ-
ual unemployment. For example, for 04/2007 and 05/2013, the
figure shows the same results as Table 5. No results are shown
for 10/2007-04/2013 (solid vertical line) when the comparison
period would be close to the recession. Source: Own illustration
based on the Current Population Survey 2004-2014

unemployment decreased slowly, as mentioned above
(again, see Fig. 1).

For each decomposition, Fig. 2 shows the raw
difference between the monthly entry rates into self-
employment in the GR and in the comparison period,
the part of this difference explained by the observed
individual characteristics, and the parts of this differ-
ence explained by the distribution of current individ-
ual unemployment and non-participation. It becomes
clear that the main results are robust to the choice of
the comparison periods: With any time window cho-
sen for comparison, almost the entire difference in
the entry rate into self-employment is explained by
the change in unemployment. When comparing the
entry rate in the GR with time windows after the
GR, individual unemployment still explains the entire
change in the entry rate, but the overall explained
part is smaller due to a negative contribution of non-
participation to the explained part.

In summary, unemployment status very robustly
explains almost the entire change in the entry rate
into self-employment moving into and out of the GR.
However, after the GR, there is also a substantial
part of the decrease in the entry rate that remains
unexplained. Therefore, an important avenue for fur-
ther research is to investigate which other factors
became relevant after the GR that might account for
this unexplained part of the decrease in the entry rate.8

6 Discussion and conclusion

Entry rates into self-employment move with the unem-
ployment rate over the business cycle. In this paper
I use individual-level panel data from the matched

8Decker et al. (2016) report that start-up rates rose during the
1990s and declined after 2000 in the high-tech sector. They also
observe a generally declining dynamism after 2000.
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monthly US Current Population Survey to decom-
pose the change in the self-employment entry rate
into explained and unexplained components. The
results indicate that the higher entry rate into self-
employment during the 2008/09 Great Recession is
almost entirely explained by the higher unemploy-
ment rate during this period, together with a stable
higher propensity of unemployed persons to become
self-employed in comparison to other individuals.
Moreover, the higher entry rate into self-employment
during the recession is mostly driven by entry into
unincorporated self-employment out of unemploy-
ment, showing that unincorporated self-employment
is strongly related to necessity entrepreneurship (Fair-
lie and Fossen 2019). In contrast, entry into incorpo-
rated self-employment, which is related to opportunity
entrepreneurship (Levine and Rubinstein 2017; Her-
ranz et al. 2017), is only weakly linked to the business
cycle.

Non-participation in the labor market, like unem-
ployment, increases an individual’s probability of
entry into self-employment at all times investigated,
but unlike unemployment, non-participation did not
increase during the Great Recession. Therefore, the
changing entry rate is explained by unemployment,
but not by non-participation. I also document that the
option of becoming self-employed with an incorpo-
rated business is a viable route out of unemployment
primarily for individuals with at least some college
education. Unemployed individuals with low levels of
education are more likely to become self-employed
with an unincorporated business, which is associated
with less innovation potential.

The results contribute to consolidating seem-
ingly contradictory findings from the extant litera-
ture. For example, Fairlie (2013) reports increasing
entrepreneurship rates during the Great Recession in
the USA, whereas Siemer (2019) documents a fall in
employer firms in the same country at the same time,
and Brunello and Langella (2016) find decreasing
entrepreneurship rates in Italy. The explanation is that
Fairlie (2013) uses a broad measure of entrepreneur-
ship including unincorporated businesses, whereas
Siemer (2019) only considers employer businesses,
and Brunello and Langella (2016) use a narrow defini-
tion of entrepreneurship only including self-employed
individuals who work as managers, professionals or
in other skilled jobs. The narrower definitions in the
latter two papers are closer to the specific measure
of self-employment with incorporated businesses (see
Shane 2014; Levine and Rubinstein 2017).

The finding that individual unemployment
increases the probability of entry into self-
employment is consistent with the “unemployment-
push” hypothesis and in line with results from cross-
sectional studies. By using individual-level panel
data and econometric decomposition techniques, this
study extends this research in an important direc-
tion by showing that unemployment largely explains
the higher entry rate into self-employment during
a recession, and by further documenting that this is
driven by entry into unincorporated self-employment.
Fairlie (2013) also uses panel data, but does not
distinguish between unincorporated and incorpo-
rated self-employment. Koellinger and Thurik (2012)
address heterogeneity among nascent entrepreneurs
with respect to necessity and opportunity motives as
well as innovativeness in an extension to their study
using data from the Global Entrepreneurship Monitor.
These papers do not decompose the change in the
entry probability into self-employment into explained
and unexplained components.

The results of this paper have important implica-
tions for economic policy, because they shed light
on how to interpret the observed entry rate into self-
employment over the business cycle. The finding
that unemployed individuals have a high probabil-
ity of becoming self-employed suggests that self-
employment enables workers who become unem-
ployed during a recession to continue to use their
human capital, which is likely to alleviate deteri-
oration of human capital and unemployment scar-
ring (Arulampalam et al. 2001). This way, self-
employment may facilitate a subsequent economic
recovery, and public policy should therefore not
impose barriers to this form of business formation. On
the other hand, since the additional entry into self-
employment during a recession is mostly driven by
unemployed individuals and since the additional firms
formed are mostly unincorporated, one should expect
lower levels of innovativeness and growth ambition of
these self-employed individuals on average in com-
parison to start-ups during boom periods (cf. Ghatak
et al. 2007). This result is complementary to that of
Sedláček and Sterk (2017), who provide evidence that
business cycle conditions at the time of firm forma-
tion matter for the performance of firm cohorts. These
insights should be taken into account when forecast-
ing the development of new businesses created during
recessions and boom periods. In particular, policy-
makers should not rely on the hope that a higher entry
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rate into self-employment during a recession will auto-
matically lead to an economic recovery and a new
economic boom.

These findings also have important consequences
for theory development. As mentioned in the intro-
duction, theoretical models of entrepreneurship and
unemployment (Faria et al. 2009; Faria 2015) offer
an explanation for economic business cycles: During
periods of high unemployment, some of the unem-
ployed choose to become entrepreneurs and bring
technological innovations to the market. This leads
to growth and the creation of new jobs, which in
turn decreases unemployment. When the economy
is booming with low unemployment, the number
of new entrepreneurs and the rate of technologi-
cal innovations decreases. This eventually ends the
boom and leads to increasing unemployment, and the
cycle repeats itself. This empirical paper highlights
that theoretical models should take into account the
heterogeneity of the self-employed. Unemployment
increases entry into self-employment with unincor-
porated businesses, but there is only a weak rela-
tionship between unemployment and entry into self-
employment with incorporated businesses. This is
relevant because entrepreneurs with incorporated busi-
nesses are more likely to be innovative (Levine and
Rubinstein 2017), whereas entry into self-employment
out of unemployment can be seen as necessity
entrepreneurship (Fairlie and Fossen 2019), especially
in the form of unincorporated businesses. I also pro-
vide evidence that heterogeneity of the unemployed
with respect to education is relevant for entry into
the different types of self-employment. Thus, future
theoretical work should incorporate that the fraction
of Schumpeterian entrepreneurs (Schumpeter 1934)
who enter the market with innovations among all new
entrepreneurs is not constant. This share may be lower
among those who are pushed into self-employment
due to unemployment in a recession, especially if they
have a low education level. These insights may change
how models of unemployment and entrepreneurship
are able to explain business cycles.

Further empirical research should use data from
other recessions and countries to assess the generality
of the results found in this study. While the unemploy-
ment rate almost completely explains the difference
between the entry rates before and during the Great
Recession in the USA, a larger part of the decline

of the entry rate into self-employment after the Great
Recession remains unexplained. An important avenue
for further research is to investigate which additional
factors related to individuals or the entrepreneurial
ecosystem have recently emerged as relevant for entry
into self-employment that were irrelevant before. In
this context, more research is needed on the roles
played by new digital technologies that create novel
opportunities in entrepreneurship or by new automa-
tion technologies potentially pushing workers out of
paid employment (Fossen and Sorgner 2019).

It is also important to investigate in how far the
results from this analysis for the USA can be related
to developing countries. In particular, further research
should analyze the relationships between unemploy-
ment, or more generally, a lack of opportunities for
paid employment in the formal economy, and differ-
ent types of self-employment, in particular, informal
self-employment, which is widespread in developing
countries. These links can be analyzed in relation to
short-term business cycles or to longer term economic
development. While early theories described informal
self-employment in developing countries as an activ-
ity of last resort that would shrink when the economy
develops and more formal salaried jobs become avail-
able (Harris and Todaro 1970), a more nuanced view
has since been emerging. Wennekers et al. (2005)
argue that necessity entrepreneurship declines as GDP
rises from low levels in developing countries, whereas
opportunity entrepreneurship increases as GDP rises
at high levels in developed countries. Maloney (2004)
and Falco and Haywood (2016) suggest that infor-
mal self-employment in developing countries may be
more accurately interpreted as an analogue to the
formal entrepreneurial sector in advanced economies
than as a residual of disadvantaged workers. Thus,
analyzing longitudinal individual-level data over the
business cycle and distinguishing between different
types of self-employment as suggested in this paper
is a promising avenue to advance the literature not
only in the context of developed but also developing
countries.
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