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Abstract
Wage employment is the most commonly observed type of employment after a spell of 
entrepreneurship. The purpose of this paper is to investigate the effects of having been an 
entrepreneur on earnings after individuals exit. The question is how the entrepreneurship 
spell influences their value in the labor market? Based on a theoretical framework and ear-
lier literature, our specific interest lies in how these outcomes interact with education level 
and the nature of the entrepreneurial venture. To investigate this question, we use longitu-
dinal register data on firms and individuals in Sweden. The empirical strategy builds on 
matching techniques and estimations of earnings equations in a difference-in-differences 
framework with heterogenous treatment years. We provide evidence that there exists an 
earnings penalty when highly educated entrepreneurs return to wage employment. This 
effect is persistent throughout the time period that we observe. For individuals with lower 
educational attainment, we find no or weak evidence of a wage penalty. Our results suggest 
that the wage penalty for highly educated individuals operates through the depreciation of 
specific specialized skills valuable in wage employment.
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1  Introduction

Most new firms exit from the market within a relatively short time frame (Evans 
& Leighton, 1989; Shane, 2009). This observation implies that there is significant 
churning of firms and following from this, individuals entering and exiting entre-
preneurship. The entrepreneurs may exit not only due to business failure but also for 
various other reasons. Consequently, exits should not be equated with failure and in 
some cases exits can be considered a success, for example the sale of a profitable 
business (Wennberg et al., 2010).1Wage employment has been shown to be the most 
common career path for individuals after a spell in entrepreneurship (Hessels et al., 
2011) and the entry mode can predict the exit routes from entrepreneurship (Rocha 
et al 2015). The individuals who venture into entrepreneurship typically make large 
personal investments in the form of effort, time, and financial capital. However, as 
most new firms exit only a few years after start-up, this means that starting a firm is 
a risky endeavor, and therefore, the character of the fallback option is of vital impor-
tance for prospective entrants.

Recent literature on the impact of entrepreneurship experience on wages in later 
employment finds heterogeneous effects connected to the characteristics of the expe-
rience and of individuals (Daly, 2015; Kaiser & Malchow-Møller, 2011). Recently, 
Mahieu et al. (2019) show that wage losses in subsequent wage employment can be 
shown to occur only for entrepreneurs who transition into entrepreneurship from the 
higher end of the wage distribution, while there are no losses identified for individu-
als from the lower end. On the other hand, Daly (2015) finds that individuals from 
the higher end of the income distribution and workers in professional and techni-
cal occupations enjoy the largest positive returns from self-employment experience 
in the long-term. Previous studies, therefore, show that there are differences among 
groups based on income, and we argue that these wage distributions mirror the pro-
ductivity and skill levels of entrepreneurs, which leads to the importance of distin-
guishing between individuals with higher and lower education levels.

We analyze the difference between the two groups of people arising from differ-
ences in education and the associated skills used in entrepreneurial tasks, following 
the work of Lazear (2004, 2005). We do this because related literature has shown 
that entry and earnings in entrepreneurship correlate with whether entrepreneurs are 
“stars” or “misfits”, i.e., come from the top or the bottom end of the ability dis-
tribution (Andersson Joona & Wadensjö, 2013; Levine & Rubinstein, 2016; Unger 
et  al., 2011). Specifically, Astebro et  al. (2011) show and test that bimodal entry 
into entrepreneurship is consistent with an occupational choice model and use edu-
cation as a proxy for these two groups of entrepreneurs. Therefore, if the entry is 
bimodal and it is relevant for evaluating the effects of entrepreneurship experience in 

1  At the firm level there is considerable heterogeneity when it comes to survival, for example, firms that 
are especially innovative or high-growth are more likely to stay active longer (Colombelli et  al.  2016; 
Cefis and Marsili 2019; Ugur and Vivarelli 2021). There also are numerous of firm-level characteristics 
that define the growth firms and especially high-growth firms (Mogos et al. 2021). There is also evidence 
that entrepreneurship responds to business cycles (e.g., Sanchis Llopis et al. 2015) and to the underlying 
institutional quality e.g. (Hanoteau and Vial 2020).
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later employment, it is important to distinguish the two groups of entrepreneurs both 
theoretically and empirically.2 We do this by differentiating between highly and less 
educated entrepreneurs. This is the main contribution of the present paper.

Our principal intention is to differentiate the impact of a spell in entrepreneur-
ship on later wages for two differently educated groups of entrepreneurs, assuming 
that the level of education attainment is reflective of human capital. Hyytinen and 
Rouvinen (2008) are the only authors (to our knowledge) that have differentiated 
between entrepreneurs based on education in this context. However, we analyze the 
two different types of entrepreneurs separately throughout the paper, which enables 
us to distinguish the underlying mechanisms of the potential earnings losses for each 
type as well as the specific role that education plays in the earning dynamics of post-
entrepreneurship careers. In essence, we build and extend on the findings of these 
earlier efforts.

We use longitudinal register-matched employer-employee data for Sweden cover-
ing the period 1994 until 2018. To correctly identify the effects that we are inter-
ested in, we investigate the earnings of individuals who exit entrepreneurship and 
re-enter wage employment somewhere during the time window between 2006 and 
2010. This means that we have information for a long time period both before and 
after treatment and that we can estimate the earnings of individuals in a difference-
in-difference framework, where entrepreneurship experience is used as the treat-
ment. Further, the exit windows mean that we are dealing with heterogeneous treat-
ments, i.e., we accommodate different durations of the entrepreneurship spell. We 
match individuals who have a one-time entrepreneurship experience to individuals 
who remain as regular wage employees during the time period that we observe. Our 
empirical strategy builds on two key components: i) matching the entrepreneurs 
with a control group of employees who are comparable in the pre-entrepreneurship 
period based on a set of observable and unobservable characteristics and ii) esti-
mating earnings equations in a difference-in-difference framework with a full set of 
individual and firm fixed effects with leads and lags that control for any remaining 
biases arising from sorting. The main emphasis is placed on post-entrepreneurship 
earnings, i.e., what happens to individuals’ earnings when they exit entrepreneurship 
and return to regular wage employment, with the focus being on how earnings tra-
jectories differ between individuals with low and high levels of education.

Our findings support the idea that less educated individuals do not find them-
selves worse off after trying out entrepreneurship in comparison to individuals who 
stay in wage employment. We find no or limited evidence of skill depreciation for 
this group of individuals. However, highly educated entrepreneurs experience persis-
tent earnings losses when returning to wage employment that do not dissipate during 
the nine years in wage employment that we observe after the entrepreneurship spell. 
The results are in line with those of Mahieu et  al. (2019), who document similar 

2  Kaiser & Müller (2015) show that start-up teams are homogenous in terms of their human capital 
attributes and that individuals are likely to cooperate with individuals like themselves. This means that 
differentiating between firms based on workforce education will likely give similar results as differentiat-
ing individuals based on education.
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effects for individuals from different parts of the earnings distribution. The results 
suggest that there may be significant costs to trying out entrepreneurship for highly 
educated individuals and that these effects operate through the depreciation of their 
specific skills and human capital, not through the complexity of the firms that they 
start and run. They can also reduce some of these losses by hiring employees in their 
firms and enabling them to preserve more of the industry- and management-specific 
human capital. We find that the deterioration of the specific skills that entrepreneurs 
have is on average 1% higher for each year of entrepreneurship experience for highly 
educated individuals. The results are robust to various sample selection alternatives 
and post-entrepreneurship employment forms.

The outline of the rest of the paper is as follows. Section 2 discusses the previ-
ous literature on the topic, whereas Section 3 outlines our theoretical framework. In 
Section 4, we describe our data, sample restrictions, matching method, and empiri-
cal application. In Section 5, we present and discuss our main findings and test the 
robustness of the results. Section 6 outlines and tests the mechanisms that we pro-
pose in the theoretical framework. Section 7 concludes.

2 � Literature review

There is substantial movement in and out of entrepreneurship each year, with 
approximately half of all spells of self-employment lasting less than six years 
(Evans & Leighton, 1989; Kuhn & Schuetze, 2001). Much of the research in 
the past has been focused on entry into entrepreneurship (see Parker 2018 for 
a review and discussion)3 and the earnings differentials of entrepreneurs when 
they are running their own firms versus working as wage employees (Hamilton 
2000; Astebro and Chen 2014). Entrepreneurs have been found to have an earn-
ings distribution with fat tails, where few earn high incomes and most individuals 
earn below the average (Hamilton, 2000). It has emerged as a stylized fact that 
entrepreneurship does not pay off compared to wage employment, since it is asso-
ciated with incomes with higher variability and risk.4 However, in recent years, 
more emphasis has been placed on the fact that individuals also regularly exit 
entrepreneurship and the potential reasons for and outcomes from that (Wennberg 
& DeTienne, 2014; Wennberg et  al., 2010). The literature has shown that wage 
employment is the most common career path after entrepreneurship (Hessels 

3  The decision to become an entrepreneur, however, can be seen as riskier than being an employee 
because the individual can be exposed to financial losses and there might be significant stigma attached 
to a possible failure. As shown by Blanchflower and Oswald (1998), for example, the decision to enter 
entrepreneurship differs between individuals by background, such as ability, experience and family situa-
tion. However, both high- and low-wage income earners, as well as highly and less educated individuals, 
choose to become self-employed (Blanchflower  2000; Poschke  2013). Hamilton (2000) and Moskow-
itz and Vissing-Jørgensen (2002) discuss that the decision to enter self-employment is influenced by the 
returns to both capital and human capital.
4  The literature has noted that entrepreneurs may misreport their incomes (Pissarides and Weber 1989) 
and that entrepreneurs have nonpecuniary benefits not captured by their incomes (Benz and Frey 2008).
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et al., 2011; Kaiser & Malchow-Møller, 2011; Shane, 2009) and that exits do not 
automatically indicate failures (Baird & Morrison, 2005; Gimeno et  al., 1997; 
Taylor, 1999).

In this growing exit literature, there are a handful of studies that have explicitly 
estimated the effects of entrepreneurship or self-employment on subsequent wages 
upon (re-)entry of regular employment (e.g.Daly, 2015; Mahieu et  al., 2019; Wil-
liams, 2000). The theoretical underpinnings imply that entrepreneurship experience 
can have a positive impact on wages in later employment if it causes human capital 
accumulation (Becker, 1962, 1964) or a negative impact if it results in depreciation 
of specific skills or signals career instability (Koellinger et al., 2015; Spence, 1973). 
The empirical literature has provided evidence for the possibility of both of these 
outcomes with caveats relating to the nature of the entrepreneurial experience or 
individual characteristics.

There is evidence supporting positive effects on individuals’ earnings when they 
enter wage employment (Campbell, 2013; Ferber & Waldfogel, 1998; Manso, 2016). 
Luzzi and Sasson (2015) also show that individuals who exit entrepreneurship enjoy 
positive rewards in subsequent paid employment and that the performance of the 
exited firm strongly predicts the earnings premium. Daly (2015) finds that in the 
long run, individuals with entrepreneurship experience enjoy 8 to 20% higher pre-
sent discounted values of later wage income and that individuals who work in tech-
nical/professional occupations earn large wage premiums and work more.

Some of the previous empirical evidence shows that entrepreneurship experience 
leads to earnings losses in subsequent wage employment. Williams (2000) finds 
rates of return to previous self-employment experience that are significantly lower 
among women than among men. Hyytinen and Rouvinen (2008) also find that for-
merly self-employed individuals earn less in subsequent wage employment, using 
data for a large sample of European Union countries. Bruce and Schuetze (2004) 
find that brief periods in self-employment mainly reduce average hourly earnings 
upon a return to wage employment.

Other studies find mixed consequences of entrepreneurship experience. Kaiser 
and Malchow-Møller (2011) show that a period of self-employment is associated 
with lower hourly wages in comparison to those of wage employees. However, the 
effect becomes positive for those who find employment in the same sector. Their 
results indicate that the average negative effect is caused by switching sectors rather 
than an outcome of the entrepreneurship spell per se. Baptista et al. (2012) find that 
the returns to business ownership experience are lower than the returns to wage-
employee experience, but they also find that former business owners enter firms at 
higher job levels and progress faster up the hierarchy, which in itself indicates the 
existence of positive nonpecuniary returns from the experience. Mahieu et al. (2019) 
find that wage penalties exist, especially for those at the upper end of the wage dis-
tribution, but that wage losses diminish with the uncertainty of the hiring process 
and seem to occur only for entrepreneurs who return quickly to wage employment 
and who do not return to the same employer.

A common empirical issue involved in estimating the impact of entrepreneur-
ship experience on later wage employment is the problem of selection. Some previ-
ous findings solve endogeneity bias by including pre-entrepreneurship wages as a 
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control for productivity or unobserved individual characteristics. The most recent 
studies rely on matching techniques to find suitable control groups based on a set of 
observable characteristics (Campbell, 2013; Daly, 2015; Kaiser & Malchow-Møller, 
2011; Luzzi & Sasson, 2015; Mahieu et  al., 2019). Many of the studies focus on 
rather short time periods, usually time windows of 5 years, the exception being Daly 
(2015). Other empirical weak points of previous studies lie in the lack of controls for 
firm-specific wage differentials and sorting of individuals into firms and the failure 
to include individual fixed effects. Manso (2016) is an exception and does include 
individual fixed effects in the estimations.

3 � Theoretical considerations and analytical framework

In this section, we develop a framework aimed at studying the expected individual 
wage effects emanating from entering and subsequently exiting entrepreneurship 
after a period of time. The intention is to show why such effects are likely dif-
ferent between highly educated and less educated individuals. A priori, the effect 
of a spell in entrepreneurship could influence later earnings in either direction. 
The effect may be positive if a spell of entrepreneurship leads to accumulation of 
human capital that is also useful in wage employment. It may be negative if human 
capital specific to wage employment depreciates during the period in entrepreneur-
ship or if prior entrepreneurship carries a negative signal for prospective employers 
(Parker, 2018).

Here, we use the term human capital in a broad sense. Human capital is made up 
of a set of specific skills and generally indicates how well one is able to perform dif-
ferent tasks. Education and schooling are one way for individuals to influence their 
skill level and function as an investment in human capital. Another type of invest-
ment is participation in learning-by-doing and on-the-job training.

Human capital is also subject to depreciation. This may result from lack of use, 
for example, due to unemployment or other career interruptions. Human capital 
depreciation may come from a failure to keep up with innovation and acquire knowl-
edge about new technologies or techniques. Over time, demand for old skills will be 
supplemented or replaced by demand for new skills. Thus, the market value of older 
skills declines. The development of the individual human capital level is thus the 
outcome of investment and depreciation.

There is extensive literature investigating the loss of human capital through lack 
of use; however, the literature is not entirely in agreement with the conclusions. 
Edin and Gustavsson (2008) investigate skill depreciation as a result of being out of 
work. Their results show that the depreciation of general skills is statistically and 
economically significant. One more general conclusion is that in the labor market, 
wage-worker experience is valued more highly than business ownership experience 
(Baptista, et al. 2012). When considering the type of education, Weber (2014) finds 
that specific human capital depreciates faster than more general human capital. 
The long-term income losses of displaced workers point to a type of firm-specific 
human capital that is less useful in other firms (Jacobson et  al, 1993; Couch & 
Placzek, 2010).
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We start with a perspective akin to Lazear’s view of the entrepreneur as a jack-of-
all-trades. To run a (small) firm with all its different and diverse tasks, an entrepre-
neur needs to possess a diverse skill set (Lazear, 2004). Professional wage employ-
ees, on the other hand, must master only a few tasks (or even just one). Lazear posits 
that wage employees are rewarded for their strongest skill, while entrepreneurs are 
rewarded for their weakest skill since this skill limits their ability (since they have 
to use many different skills) to run their firms effectively. This leads entrepreneurs 
and employees to follow different strategies in regard to investments in the skills that 
make up their human capital.

In contrast to Lazear (2004), we are not researching investment in human capital 
in the pre-entrepreneurship period; instead, we consider effects on human capital 
from entering entrepreneurship and running a firm. However, we do use Lazear’s 
ideas on skill usefulness in employment and entrepreneurship.

We study people who are employed in regular wage employment and then enter 
entrepreneurship by way of running a firm. Then, after a period of entrepreneur-
ship, they return to wage employment. Thus, we observe individuals during three 
consecutive time periods: i) during wage employment pre-entrepreneurship, ii) dur-
ing entrepreneurship, and iii) during wage employment post-entrepreneurship. The 
question that we ask is how the earnings compare between someone who follows a 
career path like the one outlined in i)-iii) and someone who stays in wage employ-
ment through all three periods.

The specific concern of the present inquiry is how skills and education interact 
with the above-described expected effects. We assume that more highly educated 
individuals do not use their specialized skills as much in entrepreneurship as in 
wage employment. This leads to this skill depreciating relatively fast. Less educated 
individuals use their strongest skill to a fuller extent, which means that it does not 
depreciate as fast. We aim to identify how this mechanism may work and the test-
able hypotheses that it leads to.

A worker who leaves employment for entrepreneurship uses her strongest skill 
less intensively running a firm because there are many other tasks that demand her 
attention. We assume that this leads to a (relative) depreciation of this skill. This 
may mean that she actually loses that skill over time or that she fails to keep up rela-
tive to other workers who continue developing the skill through on-the-job learning-
by-doing. The point is that a skill gap develops between workers in wage employ-
ment and those who try out entrepreneurship and return to wage employment after 
some time.

Relatively speaking, the more specialized a skill is, the less useful it is likely to be 
in running a firm. A more general skill is more likely to deteriorate at a slower pace 
since it may not be very different from certain tasks necessary for running a firm. 
Thus, we expect that possible wage penalties should be more substantial for more 
educated individuals.

The entrepreneurship period may be viewed as a treatment period. Since this 
treatment is not randomly allocated between individuals, it is challenging to be able 
to draw causal inferences on its effects. For this reason, the selection of individu-
als to be included in a control group is of fundamental importance to our empirical 
design. We return to this issue when we implement our empirical setup.
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A similar conclusion may be reached using a signaling framework. The ability 
signal sent by former entrepreneurs is likely relatively noisy. Information about pro-
ductivity is harder to signal for former entrepreneurs than for employees. Mahieu 
et al. (2019) develop a number of arguments in a signaling framework on why for-
mer entrepreneurs are penalized with lower wages when returning to wage work 
in comparison with wage workers who remain employees. They argue that former 
employees are more able to send reliable signals via, for instance, previous wage 
level, history of promotions, and references from former employers. These signals 
are harder to obtain for former entrepreneurs, and even if this information can be 
found, it is likely much less accurate. For this reason, this uncertainty translates into 
comparatively lower wages for former entrepreneurs re-entering wage employment, 
i.e., the lower wage functions as compensation for uncertain and costly information 
(Mahieu, et al., 2019).

Further, Mahieu et al. (2019) argue that this wage penalty is likely higher for high-
ability workers. There are three main reasons for this. First, prospective employers 
find it harder to estimate the value of unusually high (or low) abilities, which hurts 
former entrepreneurs more. Second, because high-ability (high-wage) employees 
have a higher opportunity cost of running a firm, it may be more likely that their 
business does not offset this cost. This means that their trial as a business owner is 
more likely to be a short one. This may damage the perceived ability from the per-
spective of a prospective employer. Third, unsuccessful employees in high-level jobs 
may cause more harm to a business. Therefore, the upshot from Mahieu et al. (2019) 
is that we should expect a wage penalty for former entrepreneurs returning to wage 
employment and that this penalty should be larger for high-ability individuals.

In Fig. 1, a graph is shown with time on the horizontal axis and wage on the verti-
cal axis. There are two upward-sloping lines showing the development of wages for 
highly and less educated individuals. Time is divided into three intervals, t0 to t1, t1 
to t2, and t2 and onwards. In the first interval, all people are wage employed. In the 
second interval, some start firms and are entrepreneurs, while others stay in wage 
employment.

We assume that there is uncertainty about future returns from the entrepreneur-
ship venture. Additionally, entrepreneurs do not know how long they will run the 
firm. In particular, they do not take into account possible effects on the amount of 
their human capital and its future value in the regular labor market. These assump-
tions are made to avoid a situation where no risk-neutral, rational, forward-looking 
agent would ever choose entrepreneurship. However, there exists the possibility that 
some people would choose entrepreneurship even if there is a positive probability 
of incurring a pecuniary loss in the long run. The reason for this may be an intrinsic 
preference for running a firm and being one’s own boss or just the willingness to 
accept risk.

In the third interval, the entrepreneurs leave entrepreneurship and become wage 
employees. The upper upward-sloping line indicates the wage level of highly edu-
cated individuals. The unbroken line indicates workers who stay in wage employ-
ment during all three periods. For these workers, there is a steady increase in their 
wages during their whole career. Some of the highly educated individuals start a 
firm at t1. These are indicated by the dashed line.
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The upper dashed line has no slope, which indicates that human capital is depre-
ciating during entrepreneurship. We assume that wages are determined by the mar-
ginal return to human capital. Therefore, a relative depreciation of human capital 
translates to a lower wage (or lower wage growth) in comparison with that of work-
ers in regular wage employment. The exact slope of this line is not decisive for the 
story, just that the slope is smaller than the one for people staying in wage employ-
ment. The result is that at time t2, the individuals who stayed in wage employment 
receive a higher wage than those who ventured into entrepreneurship. This means 
that there is a wage penalty for highly educated individuals, denoted by ΔH.

The lower upward-sloping line indicates the wage of individuals with a low 
education level. Additionally, in this group, in the first time interval, all are wage 
employed. At t2, some become entrepreneurs, and some stay in wage employment 
(but again change employers). The dashed line represents entrepreneurs. The dashed 
line has a lower slope than the solid line; however, the slope is still positive. This 
indicates that the skill of individuals with low education in entrepreneurship depre-
ciates in comparison with that of workers who stay in wage employment. However, 
it does not depreciate as much as that of highly educated individuals relative to the 
skill of workers who stay in wage employment. The result is that the difference in 
wages in the third period, denoted by ΔL, is smaller than ΔH. Thus, the main point 
is that the wage penalty is higher for people with high education than for those with 
low education. Next, we discuss several factors that impact the size of skill deprecia-
tion during entrepreneurship.

It seems obvious that the type of firm that the entrepreneur starts impacts the use, 
accumulation, return, and depreciation of human capital and hence the size of the pos-
sible wage penalty. Additionally, this effect on wages is likely to differ between highly 
educated and less educated individuals. The duration of entrepreneurship should also 

Fig. 1   The Effect of a Spell of Entrepreneurship on Wages in Later Employment
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influence the size of the effect. In terms of the figure, it is shown that the greater the 
interval between t1 and t2, the larger the wage difference after t2. Furthermore, the size 
of the effect is expected to be higher among highly educated individuals.

The size and range of demands in running the firm play a role in the size of the wage 
penalty. The variation or scope of demands in the firm may be proxied by, for instance, 
the liability of the owner or the technology requirements of the firm. For example, 
incorporated limited liability firms are more demanding to run than sole trader enter-
prises in terms of book-keeping and taxes. Additionally, they are more costly to start 
up. A more complex and advanced firm should presumably influence the usefulness 
of specific skills. More advanced (complex) start-ups require more differentiated (and 
specialized) tasks to be carried out.

One factor that is likely to be of importance is whether the new firm employs work-
ers. On the one hand, a firm with employees requires more management-type work 
tasks. On the other hand, hiring workers means that they carry out some of the tasks. 
This means that there should be some specialization among workers and management 
in the firm. The result may be that a highly educated entrepreneur does not have to 
spread her time over many different tasks but is able to retain responsibility for some of 
the specialized tasks fitting her education. Hence, the wage penalty is likely smaller for 
a highly educated entrepreneur who hires other people in her firm. This would be the 
case for someone reentering wage employment in a managerial position.

Additionally, the relationship between the started firm and the former employer-firm 
should be important, especially in terms of industry (see above). If the firm that the 
entrepreneur was hired in is in the same industry as the new start-up, more work tasks 
are likely to be similar and to require more similar skills and human capital.

By developing this framework for analyzing effects on wages in employment after 
entrepreneurship by education level, we have been able to tease out some likely effects. 
First, we expect the duration of the treatment (running a firm) to be positively related to 
the wage penalty. Further, we expect the general effect to be larger for highly educated 
individuals. Second, the expected wage penalty is expected to be smaller for a limited 
liability firm than for a sole trader, especially for highly educated individuals. Third, if 
the entrepreneur and the new firm hire employees, we expect the wage penalty to be 
smaller, and again, this limiting effect should be stronger for highly educated individu-
als. Last, we expect industry relatedness to diminish the wage penalty, especially for 
highly educated workers.

The rest of this paper is devoted to shedding light on these questions and testing 
the general prediction of the developed framework. We also aim to test each of these 
hypotheses and especially highlight the intervening effects of education.

4 � Data, selection, and empirical strategy

4.1 � Data

Our analysis uses information on the population of Swedish individuals and firms 
provided by Statistics Sweden (SCB) at yearly frequency. We can match the individ-
ual data to business register data, providing us with a wide range of individual and 
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firm characteristics across the time period of 1994 to 2018. Below follows a detailed 
description of our sample of exiting entrepreneurs and their control groups, the 
empirical strategy, and in particular our method of addressing the selection issues 
that we face.

4.2 � Former entrepreneurs (treatment groups)

To evaluate the earnings returns to entrepreneurship experience, we compare the 
yearly earnings of former entrepreneurs to those of a group of individuals with no 
such entrepreneurial experience. We identify an entrepreneur as an owner of a busi-
ness (either a sole proprietorship or an incorporated business). An individual is 
encoded as an entrepreneur if more than half of her income comes from a firm that 
she owns.5 The labor market status of an individual is recorded in November of each 
year. We are able to observe changes in labor market status on a yearly basis only, 
which means that we might systematically exclude labor market and entrepreneur-
ship periods with a duration of less than a year. Following the three-period frame-
work that we outlined in the previous section, the empirical setting also has three 
periods: i) pretreatment, ii) treatment and iii) posttreatment periods. We use the term 
treatment to refer to when individuals enter and are entrepreneurs, and the pretreat-
ment period is the time in employment before entry into entrepreneurship. Our main 
emphasis is on the posttreatment period, when the entrepreneurs exit entrepreneur-
ship and return to wage employment.

The population of former entrepreneurs is defined as all individuals who exit 
entrepreneurship into regular wage employment between 2006 and 2010. Individu-
als are allowed to enter entrepreneurship at different points in time, which means 
that the duration of the experience (or the treatment) may vary between individuals. 
That individuals differ in timing and length of treatment duration also means that the 
observed duration of the posttreatment years varies. We collapse the entrepreneur-
ship spell to one data point to which we then assign the value zero, which means our 
event years are defined as normalized years relative to the entrepreneurship spell. 
We include information about the individuals for twelve consecutive years before 
they exit entrepreneurship, and we include information covering nine years after the 
exit, which are the posttreatment years.

We exclude individuals who have multiple spells of entrepreneurial experi-
ence. This means that we analyze the effects of the first spell that an individual 
has as an entrepreneur. We also exclude those who continue as wage employees 
in a firm that they used to own. These are individuals whose firm is acquired 
with the entrepreneur continuing to work in the firm as an employee. We further 
exclude entrepreneurs who enter unemployment. Appendix Table  6 shows the 
descriptive statistics for our sample of entrepreneurs who exit compared to those 
whom we exclude under the above restrictions.

5  See discussions about the definition and concept of an entrepreneur by Parker (2018) and Quatraro & 
Vivarelli (2015)
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As outlined in the previous sections, we have two separate treatment groups based 
on their level of education attainment: high and low. Highly educated individuals are 
those with three or more years of tertiary education, while individuals with low educa-
tion have fewer years. To exclude possible impacts on earnings that stem from obtain-
ing a higher formal education after the treatment period, we exclude individuals whose 
educational attainment changes during the nine-year window after their exit.

Entrepreneurs who exit are unlikely to be a random selection of entrepreneurs. 
To show how the exiting entrepreneurs are different from those who do not exit 
we provide descriptive statistics for our full sample of exiting entrepreneurs versus 
individuals who continue in entrepreneurship in two consecutive years in Table 1. 
Individual- and firm-level characteristics are all measured in the pre-exit year when 
all individuals are still engaged in entrepreneurship.

The descriptive statistics in Table 1 show that there are some differences in observable 
individual characteristics between those entrepreneurs who stay and those who exit. Exiting 
entrepreneurs have lower earnings on average but receive more capital income, are slightly 
younger, are more often males, and have been in entrepreneurship for a shorter time period. 
However, the individual-level characteristic differences are fairly small, whereas the differ-
ences are more pronounced with regard to what kind of firms the entrepreneurs run. Those 
who exit are more likely to run a sole proprietorship than an incorporated business and 
have worse-performing firms in terms of both the number of employees and financial per-
formance. Although those who exit have worse-performing firms on average, these firms 
still report positive financial performance, and they are not only micro-firms.

When comparing the two educational groups, we observe a substantial differ-
ence in the types of firms that the entrepreneurs run. Highly educated entrepre-
neurs have larger firms that are more successful. The less educated entrepreneurs 
earn less, are more often male, live outside of the metropolitan regions, and have 
somewhat longer experience in entrepreneurship. Less-educated entrepreneurs 
are approximately three times more numerous.

In general, we do find some observable differences across those who exit and 
those who continue. However, it is important to note that those who exit are worse 
performing but do have a positive financial performance even the year before exit. 
Table 1 also highlights the importance of differentiating between the two educa-
tional groups, as the higher educated entrepreneurs for example have systemati-
cally better performing businesses.

4.3 � Control groups

The control groups are constructed from individuals who have not been entrepreneurs 
during their careers but who change employers within the same exit window of 2006 
and 2010. By using these as a control group, we avoid the issue of tenure. This makes 
the control and treatment groups more similar, as both sets of workers change their 
place of work, and the bias arising from job switching per se is minimized. This also 
means that we exclude individuals who were entrepreneurs at any time from 1994 to 
2018. In addition, the control group includes only individuals who change employ-
ers between two consecutive years between the pretreatment and treatment years. This 
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means that the control group is employed at least the year before and during the treat-
ment period. We use information on these individuals for twelve years before and nine 
years after the exit window.6 The control groups are also divided based on education 
level under the same criteria as those applied to the treatment group.

4.4 � Empirical design

We cannot directly compare the former entrepreneurs and the control groups: they 
are likely to be different because selection into treatment is not random. Thus, the 

Table 1   Descriptive Statistics for Exiting and Continuing Entrepreneurs

Mean values presented. Values are based on the years 2005–2009. Entrepreneurs who exit are those who 
exit into regular wage employment in t + 1 in our main sample, and entrepreneurs who continue are those 
who remain entrepreneurs in t + 1. Continuing entrepreneurs are restricted to the same sample selection 
criteria: i) they enter entrepreneurship from employment, ii) they are first-time entrepreneurs based on 
our data period, and iii) their educational attainment does not change in the next nine years from time 
t. Education is measured in years of education, Gender equals one for males, Children equals one if the 
individual has children below the age of 16 living at home, Married equals one if the individual is mar-
ried, Foreign Background equals one if the individual was born abroad or has at least one parent born 
abroad, Metropolitan Area equals one if the individual lives in the Stockholm, Gothenburg or Malmö 
labor market areas, Years in Entrepreneurship measures the number of years that the individual has been 
an entrepreneur, and Sole Proprietor equals one if the individual owns a sole proprietorship instead of an 
incorporated business

Variables Highly Educated Entrepreneurs Less Educated Entrepre-
neurs

Exit Continue Exit Continue

Individual characteristics
Yearly Earnings (in SEK) 304,707 364,718 224,376 263,474
Capital Income (in SEK) 94,994 80,301 87,242 84,576
Age 44.58 47.36 42.45 43.94
Education 15.32 15.27 11.62 11.47
Gender 0.561 0.647 0.655 0.748
Children 0.558 0.618 0.480 0.513
Married 0.577 0.555 0.578 0.574
Foreign Background 0.237 0.219 0.214 0.183
Metropolitan Area 0.689 0.693 0.506 0.500
Years in Entrepreneurship 2.618 3.152 3.208 3.786
Sole Proprietor 0.721 0.501 0.769 0.573
Firm characteristics
Firm Size (Number of Employees) 55.27 249.9 3.401 7.574
Net Sales (in 1000 SEK) 70,602 294,950 4,371 10,762
Value Added (in 1000 SEK) 44,637 187,546 1,746 4,623
Operating Profits (in 1000 SEK) 3,669 15,077 271.1 671.2
Number of Individuals 14,259 72,838 43,198 287,328

6  If an individual potentially falls in a different year’s control group, i.e., changes employers more than 
once within the window 2006 to 2010, we duplicate these individuals.
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counterfactual mean of the treatment group is not directly observable. Our empirical 
strategy is contingent on two assumptions: i) that matching individuals with a con-
trol group pretreatment minimizes the bias arising from selection into entrepreneur-
ship and ii) that the dynamic difference-and-difference framework with individual 
and firm fixed effects with leads and lags controls for the rest of the bias arising 
from, for example, sorting into firms.

We match the former entrepreneurs with their control groups using coars-
ened exact matching (CEM) (Iacus et al., 2011). We rely on the k-to-k solution, 
in which we use the same number of individuals in the treatment and control 
groups as the observations are reduced within each stratum with random picks 
of control individuals.7 We match individuals based on the exact pretreatment 
and exit years so that the labor market transitions are made in the same years. 
We ensure that individuals change employers in the same year, and we also 
match the duration of entrepreneurship experience with the duration of years 
in employment in the control group. This is to ensure that individuals in the 
control group are not unemployed or out of the labor force while the entrepre-
neurs are running their business and the entrepreneurship spell is appropriately 
linked with the employment spell. Beyond the timing issues, we also match on 
observed individual characteristics, including individuals’ earnings, age, gen-
der, foreign background, and local labor market (LLM8) region of residence. We 
also control for differences between the former entrepreneurs and the control 
group in unobservable dimensions of individual characteristics. We estimate an 
individual fixed effect in a wage equation in a panel encompassing the pretreat-
ment period to capture the time-invariant individual-specific effect following 
Abowd et  al. (1999), in what is commonly known as the AKM specification.9 
This purged individual fixed effect captures cognitive ability as well as other 
characteristics that are time-invariant.10

9  The earnings estimate closely follows Abowd et  al.’s (1999) and Card et  al.’s (2013) framework: 
ln(wit) = �i + X

’

it
� + �j(i,t) + �t + �it .�i  is the individual fixed effect, which we refer to as unobserved abil-

ity.  �j(i,t) and �t are firm and year fixed effects, respectively. Following Card et al. (2013), X’

it
 includes time-

varying individual-level control variables, which include age squared, age cubed together with interactions 
with the education categories and the year dummies as well as age squared, and age cubed. We estimate the 
model separately for men and women, and to make the individual fixed effects comparable across the two 
groups, we normalize them. For more detailed information, please contact the authors.
10  Many have used this individual fixed effect to measure unobserved ability (Bender et  al., 2018; 
Bombardini et al., 2019; Cornelissen et al., 2017), but not much is known about what exactly it captures. 
An exception to this is Butschek and Sauermann (2019), who show that the obtained individual fixed 
effect shows a correlation with cognitive test scores of approximately 40%. We include the fixed effect, 
as previous studies have found bimodal entry into entrepreneurship (Andersson Joona & Wadensjö, 
2013; Astebro et al., 2011), and this further controls for the ability of individuals beyond education. We 
are the first in the context of post-entrepreneurship earnings to also control for ability.

7  We provide results from CEM matching with weights as a comparison.
8  Sweden is divided into 60 local labor markets by Growth Analysis (Tillväxtverket), which is a gov-
ernmental authority. The local labor markets are constructed to capture municipalities with large cross-
border commuting flows.
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In Appendix Table  7, we provide the matching information and detailed infor-
mation on the coarsening. The matching lowers the overall multivariate imbalance, 
especially that of individual covariate multivariate imbalances, which measure the 
difference between the treatment and control groups. Approximately 9.3% of the 
entrepreneurs (or 3,370 individuals) are not matched, leaving us with 36,000 indi-
viduals in our empirical estimation who exit from entrepreneurship inside the win-
dow of 2006 to 2010. Table 8 in the Appendix shows the descriptive statistics of the 
matched and nonmatched entrepreneurs. Individuals who reside in nonmetropolitan 
areas are older and have higher unobserved ability and are overrepresented among 
the nonmatched individuals at both educational levels.

After matching, we estimate the following equation, which can be regarded as a 
dynamic difference-in-difference model with heterogeneous treatment years stand-
ardized to zero:

The outcome variable is the natural logarithm of the yearly earnings wit for indi-
vidual i in year t. Ti(s=0) is the treatment period, which we have collapsed to one data 
point indicating the spell in entrepreneurship or employment or the period after a 
change of employers for the control group. �1 is therefore collinear to �All

s
 when s = 0. 

�2 estimates the average treatment effect for the entrepreneurs (E). As we measure 
yearly earnings in treatment as an average across various durations of time, these 
treatment coefficients should be interpreted cautiously. Our focus is on the posttreat-
ment time period ( Postit+s ). This variable takes on value 1 when the individuals re-
enter regular wage employment (or change employer for individuals in the control 
group), i.e., when the treatment period is over.  �1 estimates the average posttreat-
ment effect overall, whereas the �2 coefficient is for entrepreneurs specifically. The 
�2 term is our main interest, and provided that we adequately control for selection, it 
can be interpreted as capturing a causal effect.

We also include a full set of event dummies, i.e., leads and lags that are common 
to both the treatment and control groups ( �All

s
 ), as well as year dummies ( �m ). Fur-

thermore, X
′

it
 is a vector of covariates at the individual and firm levels that influence 

earnings. We include individual fixed effects �i and control for firm-specific wage 
determinants with firm fixed effect �j , which captures the sorting of individuals into 
firms. We also control for the current labor market region in which the individual 
lives, denoted as �l.11 �it is the conventional error term clustered at the firm level.

Our identification relies on the fact that we can control for any confounding dif-
ferences between the control and treatment groups pre-treatment using the CEM 

(1)

wit = � + �1Ti(s=0) + �2(Ti(s=0) ∗ E) + �1
∑9

s=1
Postit+s + �2(

∑9

s=1
Postit+s ∗ E)

+
∑9

s=−11
�All
s
1[LAll

it
=s] +

∑2018

m=1994
�m1[t=m] + X

�

it
� + �i + �j + �l + �it

11  Our results are robust to including industry-year fixed effects. These are included in order to test for a 
potential impact from the financial crisis that occurred during our sample period (and had the potential to 
hit different industries differently). These fixed effects also control for other industry-time specific shocks 
such as variations in foreign demand or automation issues that might not be economy wide. The results 
of these specifications can be requested from the authors.
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matching technique. This should control for observed and unobserved differences 
which the within-variation estimation fails to account for. Including the individual 
fixed effects ( �i term) means that the identified effect is estimated using individual 
variation over time rather than between individual variation. Also including a full 
set of leads and lags and showing that the common pre-trends assumption holds 
gives us confidence in that we can control for any anticipatory labor supply effects 
pre-entrepreneurship. However, the exit of individuals from entrepreneurship is a 
nonrandom process and one inherent assumption we make is that it can be equated 
with a wage job-change and that all entrepreneurship exits are homogenous. How-
ever, exit routes can be diverse and some may be voluntary whereas others are 
pushed out from the market. This inherent nonrandom exit process involves a 
potential threat to our identification strategy which may result in some bias in our 
estimations. The direction of the bias is not obviously clear.

4.5 � Descriptive statistics

Our outcome variable is individual yearly earnings. We have information on the 
gross yearly income of the individuals measured in Swedish krona (SEK), including 
both labor employee income and labor income from an owned business. The val-
ues are deflated to 2016 price levels; thus, we measure real earnings. We graph the 
average natural logarithm of the earnings variable for the former entrepreneurs and 
their respective control groups in Fig. 2 to evaluate unconditional earnings and their 
potential pre-trends.

The earnings for the pre-entrepreneurship time period follow fairly similar trends 
for both the highly educated and less educated former entrepreneurs and their con-
trol groups. Both the treatment and control groups seem to have a slightly decreas-
ing trend in the earnings growth rates as they approach the treatment (event year 
equal to zero). The parallel trends assumptions seem to hold relatively well for both 
the highly educated and less educated individuals.

Descriptive statistics of the estimation sample of former entrepreneurs and 
their respective control groups are presented in Table 2, differentiating between 
highly and less educated individuals. Appendix Table 9 provides further infor-
mation on the distribution of individuals in our sample based on which year they 
enter treatment and how many posttreatment observations for the individuals are 
considered.

As noted above, less educated individuals are more numerous than highly edu-
cated individuals; further, the descriptive statistics reveal interesting differences 
between the two groups. Less-educated individuals more often live outside of met-
ropolitan areas and have substantially lower average earnings, indicating lower 
productivity, which is also shown by the difference in the AKM fixed effects. They 
are also on average a few years younger, more often male, and work in smaller 
firms. The average firm size is relatively large for all individuals but hides con-
siderable variation and is skewed upwards by the largest firms, making the aver-
age value high. Notably, less educated former entrepreneurs have more experience 
as employers and display more exits where the firm closes down due to mergers 
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or acquisitions. Highly educated individuals are more active in high-technology 
industries and more likely to re-enter entrepreneurship. However, the main mes-
sage from the descriptive table is the inherent similarities between the former 
entrepreneurs and their control groups.

Table 2   Descriptive Statistics for Treatment and Control Groups

Mean values presented. Values based on a sample from CEM k-to-k matching. Education is measured 
in years of education, Gender equals one for males, Children equals one if the individual has children 
below the age of 16 living at home, Married equals one if the individual is married, Foreign Background 
equals one if the individual is born abroad or has at least one parent born abroad, and Metropolitan Area 
equals one if the individual lives in the Stockholm, Gothenburg or Malmö labor market areas. For the 
entrepreneurs, Years of Entrepreneurship Experience measures the numbers of years that the individ-
ual has been an entrepreneur, Sole Proprietor equals one if the individual owns a sole proprietorship 
instead of an incorporated business, Same Industry Experience equals one if the entrepreneur is active 
in the same 2-digit industry in entrepreneurship as in employment, Employer Experience equals one if 
the entrepreneur hires employees in entrepreneurship, and High-tech Experience equals one if the entre-
preneurial experience is in a high-technology industry. Merger & Acquisitions, Closed Down and Not 
Closed Down/Other are dummy variables indicating the corresponding exit reasons, Re-enter Entrepre-
neurship equals one if the individual re-enters entrepreneurship in the posttreatment years, and Hybrid 
Entrepreneurs equals one if the entrepreneur has at least one secondary entrepreneurial income source in 
the posttreatment period

Variables Highly Educated Less Educated

Entrepreneurs Control Group Entrepreneurs Control Group

Yearly Earnings (in SEK) 514,361 531,397 360,940 358,792
Age 44.36 44.42 42.26 42.50
Education 15.33 15.22 11.69 11.58
Gender 0.601 0.558 0.729 0.690
Married 0.587 0.540 0.494 0.437
Children 0.616 0.579 0.600 0.550
Foreign Background 0.201 0.224 0.175 0.200
AKM 0.350 0.321 0.037 0.016
Metropolitan Area 0.757 0.745 0.542 0.545
Public Employment 0.346 0.403 0.173 0.222
Firm Size 4,717 5,528 2,070 3,950
Years of Entrepreneurship Experience 2.281 2.572
Sole Proprietor 0.623 0.667
Same Industry Experience 0.240 0.228
Employer Experience 0.373 0.436
High-Tech Experience 0.413 0.223
Mergers & Acquisitions 0.053 0.084
Closed Down 0.787 0.778
Not Closed Down/Other 0.161 0.138
Re-enter Entrepreneurship 0.433 0.390
Hybrid Entrepreneurs 0.320 0.391
Number of Individual-Year Observa-

tions
117,162 123,104 335,558 357,946
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5 � Results

5.1 � Baseline results

As mentioned, we estimate Eq. 1 separately for high and low levels of educational 
attainment. The results are presented in Tables  3 and 4. We include the firm and 
individual fixed effects stepwise in columns one to three, and in the first two, we 
include a treatment group dummy (Entrepreneur). Column three is our main and 
preferred specification with a full set of fixed effects with CEM k-to-k matching. We 
present estimates with CEM matching with weights for reference in column four. 
Column five includes estimates for the whole sample, where both highly educated 
and less educated individuals are included.

The treatment coefficient ( �1 ) estimates the average earnings for the control group 
in treatment, while the interaction term indicates the treatment effect for entre-
preneurs. As mentioned previously, these treatment effects should be interpreted 
cautiously, as in many cases, we have collapsed multiple years to one data point. 
The main emphasis is on the interaction term of the posttreatment dummy and the 
dummy indicating whether the individual is an entrepreneur ( �2).

The results indicate that during the entrepreneurship experience, highly edu-
cated individuals earn on average 5.4% less than those in wage employment. 
These findings are not uniform when we compare across the matching proce-
dures. Our empirical strategy does not allow us to clearly evaluate these earn-
ings, and thus rigorous inferences cannot be made. The posttreatment earnings, 
however, are our main outcome of interest, and the results show in general earn-
ings losses of approximately 6.8% in wage employment after the entrepreneur-
ship spell. This means that highly educated individuals experience a penalty 
from their entrepreneurship experience. This result is robust to the alternative 

Fig. 2   Unconditional Earnings across Time
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matching technique. The findings also suggest that highly educated former entre-
preneurs experience a higher wage penalty than the overall population of former 
entrepreneurs.

Next, we estimate our baseline equation for less educated individuals. We run 
stepwise estimations like those above in columns one to three, add the alternative 
matching procedure in column four, and provide the results for a full sample of both 
educational levels in column five. The results are presented in Table 4.

Table 3   Results – Baseline Highly Educated

Standard errors clustered at the firm level in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

(1) (2) (3) (4) Whole Sample (5)

Entrepreneur 0.001 0.020***
(0.007) (0.006)

Treatment -0.025 -0.060*** -0.081*** -0.286*** -0.048***
(0.020) (0.018) (0.015) (0.012) (0.007)

*Entrepreneur -0.029 -0.002 -0.054*** 0.003 -0.023***
(0.019) (0.014) (0.011) (0.013) (0.005)

Posttreatment 0.017 -0.070** -0.116*** -0.247*** -0.048***
(0.031) (0.029) (0.029) (0.019) (0.013)

*Entrepreneur -0.084*** -0.042*** -0.068*** -0.067*** -0.036***
(0.009) (0.008) (0.005) (0.004) (0.002)

Age 0.074*** 0.076*** 0.098*** 0.085*** 0.055***
(0.002) (0.002) (0.004) (0.003) (0.002)

Age2 -0.001*** -0.001*** -0.001*** -0.001*** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

Schooling 0.037*** 0.044*** 0.012*** 0.006** 0.021***
(0.004) (0.004) (0.003) (0.003) (0.002)

Married 0.109*** 0.064*** -0.016*** -0.021*** -0.003**
(0.005) (0.004) (0.003) (0.002) (0.001)

Children -0.009** -0.022*** -0.072*** -0.091*** -0.035***
(0.004) (0.004) (0.003) (0.002) (0.001)

Ln(Firm Size) -0.015*** 0.002 0.024*** 0.011*** 0.023***
(0.003) (0.005) (0.004) (0.004) (0.002)

Constant 10.534*** 10.196*** 10.145*** 10.812*** 10.924***
(0.060) (0.070) (0.129) (0.098) (0.053)

Observations 236,210 236,210 236,210 1,315,199 935,604
R-squared 0.175 0.586 0.840 0.826 0.835
Year FE YES YES YES YES YES
Event FE YES YES YES YES YES
Labor Market FE YES YES YES YES YES
Firm FE NO YES YES YES YES
Individual FE NO NO YES YES YES
Matching CEM k-to-k CEM k-to-k CEM k-to-k CEM CEM k-to-k
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We find that less educated entrepreneurs earn 2.1% less in the posttreatment years 
(based on column 3). In the absence of firm and individual fixed effects, these losses 
would be underestimated, as shown by columns one and two. The findings indicate 
that less educated individuals experience lower penalties after a spell of entrepreneur-
ship than do highly educated individuals. The results for the posttreatment interaction 
with the entrepreneur dummy are also similar between the two matching procedures, 
showing that our results are not sensitive to the choice of matching procedure.

Table 4   Results – Baseline Less Educated

Standard errors clustered at the firm level in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

(1) (2) (3) (4) Whole Sample (5)

Entrepreneur 0.009 0.019***
(0.007) (0.003)

Treatment 0.045*** 0.024*** -0.053*** -0.278*** -0.048***
(0.013) (0.007) (0.008) (0.006) (0.007)

*Entrepreneur 0.027** 0.033*** -0.009 0.010 -0.023***
(0.014) (0.006) (0.005) (0.006) (0.005)

Posttreatment 0.099*** 0.064*** -0.049*** -0.164*** -0.048***
(0.026) (0.012) (0.014) (0.008) (0.013)

*Entrepreneur -0.019* -0.007* -0.021*** -0.022*** -0.036***
(0.010) (0.004) (0.002) (0.002) (0.002)

Age 0.037*** 0.035*** 0.045*** 0.020*** 0.055***
(0.001) (0.001) (0.002) (0.002) (0.002)

Age2 -0.000*** -0.000*** -0.000*** -0.000*** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

Schooling 0.044*** 0.035*** 0.003 0.001 0.021***
(0.001) (0.001) (0.002) (0.001) (0.002)

Married 0.049*** 0.037*** 0.000 -0.001 -0.003**
(0.002) (0.002) (0.001) (0.001) (0.001)

Children -0.008*** -0.012*** -0.031*** -0.038*** -0.035***
(0.002) (0.002) (0.001) (0.001) (0.001)

Ln(Firm Size) -0.004* 0.006** 0.024*** 0.014*** 0.023***
(0.002) (0.003) (0.002) (0.002) (0.002)

Constant 11.167*** 11.221*** 11.328*** 12.176*** 10.924***
(0.024) (0.024) (0.051) (0.058) (0.053)

Observations 692,363 692,363 692,363 6,357,808 935,604
R-squared 0.202 0.581 0.823 0.787 0.835
Year FE YES YES YES YES YES
Event FE YES YES YES YES YES
Labor Market FE YES YES YES YES YES
Firm FE NO YES YES YES YES
Individual FE NO NO YES YES YES
Matching CEM k-to-k CEM k-to-k CEM k-to-k CEM CEM k-to-k
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The included control variables for both the highly educated and less educated indi-
viduals are of the expected sign and magnitude for all but the schooling variable. The 
within variation in the years of schooling is too small to estimate the earnings premium 
associated with obtaining more years of education, especially for the less educated 
group. The individual fixed effect captures years of education in our case, and it does 
not vary across time. There are considerable differences in the magnitudes of the con-
trol variable coefficients across the education groups. The fit of the model is greatly 
improved for both highly educated and less educated individuals when we add firm and 
individual fixed effects; with these, we capture a large share of the earnings variation.

According to our findings, entrepreneurship is a self-employment form that leads indi-
viduals to lose earnings when they re-enter wage employment. The baseline results indicate 
that entrepreneurship experience is monetarily detrimental at every point in the career of the 
individuals afterward; however, we find a differential impact of entrepreneurship experience 
on earnings for individuals with higher and lower education levels. The results indicate that 
individuals lose more of their specific human capital in entrepreneurship if they are highly edu-
cated and that this results in permanent earnings losses. The results are similar to those of Amit 
et al. (1995) and Campbell et al. (2012), where star entrepreneurs have a higher opportunity 
cost of entering entrepreneurship because of the higher cost of lost wages. Our results imply 
that the opportunity cost for high-skilled entrepreneurs is not limited to the entrepreneurial 
entry decision and that the opportunity costs have long-lasting effects even post-entrepreneur-
ship. Conversely, we find limited and smaller effects of such depreciation for entrepreneurs 
with low education levels, implying that their opportunity cost in wage employment is smaller.

5.2 � Dynamic returns

Instead of separately estimating the treatment effect ( �1) and an average posttreat-
ment effect ( �1 ) and their interactions with the treatment groups ( �1 and �1 ) in equa-
tion one, we can estimate a model with a full set of lead and lag dummies with inter-
action terms. This means that we modify our baseline equation as follows:

In this specification, the �Entre
s

 terms are the treatment dummies for the entrepreneurs, 
which vary over the entire event horizon. This enables us to evaluate post-entrepreneur-
ship earnings in a dynamic setting. We normalize the first year to our base.12 The point 
estimates of �Entre

s
 and their 95% confidence intervals from estimating Eq. 2 separately 

for highly and less educated individuals are presented in Figs. 3 and 4.

(2)
wit = � +

∑9

s=−11
�Entre
s

1[LEntre
it

=s] +
∑9

s=−11
�All
s
1[LAll

it
=s]

+
∑2018

m=1994
�m1[t=m] + X

�

it
� + �i + �j + �l + �it

12  If we instead normalize the year before treatment as our base, we find similar treatment and posttreat-
ment results. However, the pretreatment coefficients show a positive earnings gap between the treatment 
and control groups. These coefficients, however, do not show any divergent trend. The results of these 
estimations can be retrieved from the authors upon request.
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Figure  3 shows that highly educated former entrepreneurs experience a large 
penalty, especially in the first year when they become wage employees. This effect 
decreases and stays relatively stable after this, with an average earnings loss of 
approximately 5%. This means that earnings losses are permanent for highly edu-
cated individuals who try out entrepreneurship. The average posttreatment effect 
from Eq.  1 masks some important variation in the earnings dynamics in wage 
employment.

The earnings trajectory for less educated individuals who try out entrepre-
neurship in Fig. 4 looks different than the earnings dynamics of highly educated 
entrepreneurs. The dynamic effects reveal that the average posttreatment effect is 
driven entirely by entry earnings, i.e., the first year in wage employment. After 
this first year, there is no significant earnings difference with the control group. 
In this dynamic setting, we find no long-lasting effects of the entrepreneurship 
experience.

The results from the dynamic estimations show that in the first year, entrepre-
neurs earn significantly less than the control group. However, for less educated 
individuals, this drop in earnings is temporary, whereas highly educated individu-
als experience earnings losses even after nine years in wage employment. This cor-
roborates our theoretical underpinnings, where we show that the skill losses from 
entrepreneurial experience are lower for less educated individuals. However, these 
earnings differences are only present in the first year of employment, which might 
be a result of other factors, such as measurement error or divergent employment out-
comes, which we turn to in the next section.

Fig. 3   Highly Educated
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5.3 � Robustness

We conduct several robustness checks to validate our results with respect to our 
sample of exiting entrepreneurs and post-entrepreneurship employment outcomes.13 
First, we have a large share of exiting entrepreneurs who re-enter entrepreneurship 
in the posttreatment time period. We exclude these individuals from our estimations, 
as this group of entrepreneurs might be causing a downward bias in the estimates 
due to their lower entrepreneurial earnings. Second, exclusion of the re-entries 
might not be sufficient to account for hybrid entrepreneurs, i.e., those who run a 
business and are simultaneously wage employed. We have information on the sec-
ondary income source, and therefore, in an alternative estimation, we exclude those 
entrepreneurs who, during their posttreatment time period, have a secondary entre-
preneurial income. By excluding re-entries and hybrid entrepreneurs, we should be 
including only true exits in a more conservative sample. Third, there might be sys-
tematic differences in entry into public employment between the entrepreneurs and 

Fig. 4   Less Educated

13  We also evaluate the potential impact of the 2008 financial crisis on our sample of exiting entrepre-
neurs. We estimate triple difference-in-difference models, similar to those in Section 6, where we differ-
entiate between exit in 2009 and 2010 and exit in other years. These results show no different posttreat-
ment effects between the two groups of exits, implying that there is no inherent difference between crisis 
and noncrisis exits. To save space, we do not report these results. They are available from the authors 
upon request.
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the control group. Especially in Sweden, wages in the public sector are highly com-
pressed, whereas there is more room for wages to convey productivity in the private 
sector. Even if in our main estimation we include firm fixed effects, which should 
account for much of this sorting, in a separate estimation, we also exclude the public 
sector to evaluate whether our results are sensitive to this sample selection. Esti-
mations from the abovementioned three separate sample restrictions are presented 
in Table 10 in the Appendix. The results show some variation in the posttreatment 
coefficient, but the results are largely very robust.

The large earnings losses, especially the first year in wage employment, could 
be driven by either true earnings losses in the first year or a potentially uneven 
distribution of the transitions from entrepreneurship, which would thus cause 
entrepreneurship earnings to drive the large negative earnings difference. This 
might drive the results particularly since we measure yearly earnings and cannot 
distinguish part-time work. We have access to a subsample of individuals with 
information on monthly earnings based on the employment contract and the per-
centage working full time. This sample consists of 50% of the private sector and 
the entire public sector, but the coverage across years is lower for our main earn-
ings variable. We utilize these data to run the same estimations as in Eqs. 1 and 2 
to evaluate whether our main results are robust to the inclusion of observed full-
time workers only and how much of the first-year earnings drop can be accounted 
for by part-time work and the transitions from entrepreneurship to wage employ-
ment. The results of this exercise are presented in Appendix Table 11 and Figs. 5 
and 6. The results show that the earnings drop in the first year can be largely 
accounted for when we use monthly wages instead of yearly earnings for the esti-
mation. For less educated entrepreneurs, this drop and the entirety of the post-
treatment earnings losses disappear, which leads us to conclude that we find no 
robust evidence of entrepreneurship experience resulting in any significant earn-
ings losses in wage employment. For the highly educated, the earnings loss in the 
first year decreases to approximately 5%. These results are the most conservative, 
and our findings of significant and persistent earnings losses for the highly edu-
cated can be confirmed.

6 � Mechanisms

To distinguish the mechanisms outlined in Section 3, we run our estimations based 
on equation one with a triple difference-in-difference framework where we interact 
the treatment and posttreatment effects on the entrepreneurs with the various meas-
ures of entrepreneurial experience. This is done to evaluate what characteristics of 
entrepreneurial experience can explain the earnings of entrepreneurs in later wage 
employment.

We outline four possible mechanisms that could impact the lack of use of 
individuals’ strongest skill during entrepreneurship in Table  5. First, and most 
importantly, we interact the posttreatment effects with the duration of the entre-
preneurial spell measured in years (columns one and six). This measures how the 
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size of the depreciation is a function of time. Second, we proxy the complexity 
of the firm with two different measures. We include a dummy indicating whether 
the entrepreneurs’ firm is a sole proprietorship instead of an incorporated firm, 
and we distinguish entrepreneurs active in high-technology industries based on 
the Eurostat two-digit industry code definition of high-technology manufactur-
ing industries and knowledge-intensive services. The results are presented in col-
umns two, three, seven, and eight. Third, we differentiate between entrepreneurs 
who employ individuals during their experience, which measures the potential of 
the entrepreneur to use her specific skill in entrepreneurship after she hires indi-
viduals to conduct other tasks in her firm. Last, we evaluate industry experience, 
where we assess whether the entrepreneur was active in the same industry as that 
of posttreatment employment based on two-digit industrial codes of the firms. We 
do this to test whether the depreciation of the specific skills of individuals is a 
function of industry-specific human capital.

The findings suggest a higher rate of depreciation per year for highly educated 
entrepreneurs. This is evidence that the slope in Fig. 1 is indeed steeper for less 
educated entrepreneurs. The opportunity cost associated with entrepreneurship is 
approximately 1% higher for each year spent in entrepreneurship, further con-
firming the argument of Amit et al. (1995) and Campbell et al. (2012). This nega-
tive impact of longer spells in entrepreneurship provides strong evidence of the 
depreciation of skills that are useful as wage employees and the way that this 
depreciation differs among educational groups. However, we also find a nega-
tive earnings difference when we control for years of entrepreneurial experience, 
which suggests that all entrepreneurs are affected, not only the ones with the 
longest experiences.

The results show no relationship between the complexity of the entrepreneur-
ial firm and the impact on the post-entrepreneurship earnings of highly educated 
individuals. Conversely, for less educated entrepreneurs, the earnings losses dis-
appear with the increase in the complexity of the firm. This finding means that 
the higher opportunity cost for higher-skilled individuals cannot be diminished 
by the use of more cognitive abilities (Levine & Rubinstein, 2016) but that less 
skilled individuals with more cognitive abilities deployed in incorporated busi-
nesses and those with greater technological complexity gain from this in later 
employment.

In both educational groups, entrepreneurs with employer experience have 
lower earnings losses, i.e., a positive coefficient of the triple diff-in-diff coef-
ficient. This suggests that skills depreciate less when the entrepreneur hires 
employees in her venture. Potentially, this arises because the entrepreneur can 
distribute different tasks to the employees while using her own strongest skill, as 
she no longer has to complete as many tasks herself, i.e., is not a solo entrepre-
neur who carries out all tasks alone (Astebro et al., 2011). This effect, together 
with the length of the experience, is the only mechanism that we find to be simi-
lar in both education groups. The decreases in the earnings losses are even of the 
same magnitude, implying that both groups benefit from distributing some tasks 
to other employees.
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We find evidence to confirm that human capital depreciates less for those who con-
tinue in the same industry post-entrepreneurship, but this is found only for highly edu-
cated ones. This effect is large in magnitude, implying that industry-specific skills are 
especially important for highly educated individuals, which is in line with the findings 
of Kaiser and Malchow-Møller (2011), but we cannot confirm that the earnings losses 
are completely driven by industry switching. Such effects cannot be found for less 
educated entrepreneurs, which may imply a relationship with industry-specific human 
capital and the attained education, which less educated individuals lack.

The findings in Table 5 corroborate some of our proposed mechanisms. They 
also highlight yet again the diverse impact that entrepreneurial experience has 
on the post-entrepreneurship earnings of these two different educational groups. 
The extent to which individuals find that skills valuable in employment depre-
ciate in entrepreneurship depends on several experience metrics. This comes as 
no surprise, as being an entrepreneur involves heterogeneous experiences. We 
also show that estimating such earnings equations without taking these differ-
ences into account would mask the heterogeneous effects for different levels of 
education.

The main mechanisms that seem to be at play for highly educated employ-
ee’s post-entrepreneurship wages seem to be the opportunity cost of their 
human capital. The length of the experience predicts a larger loss in wages and 
there is a large premium on industry experience. However, employer experi-
ence which may predict managerial experience or function as a signal of suc-
cess to the market may lessen some of these opportunity costs, but not fully. 
For the lower educated employees, there is evidence of less of an opportunity 
cost and potentially a relative upgrading of their skills that are more valuable 
in the labor market than basic labor market experience from regular employ-
ment. These mechanisms are in line with our theoretical underpinnings and 
expectations.

7 � Conclusions

In this study, we investigate how individuals’ earnings are affected by having 
been an entrepreneur and how these earnings trajectories differ between educa-
tional groups. In the analysis, we control for non-randomness in entry probabil-
ity by matching observable characteristics and unobserved ability pre-entry and 
utilize the longitudinal nature of our data to include a full set of fixed effects in 
a dynamic difference-in-difference framework. Our results show that a spell of 
entrepreneurship leads to a decrease in earnings in comparison to the wages of 
those with regular wage employment experience. The evidence points to entre-
preneurship experience having a persistent effect on the earnings of highly edu-
cated individuals, whereas we find limited support for this effect on less educated 
individuals. We pinpoint a few alternative mechanisms that explain this differ-
ence. In general, our paper also shows the divergent effect that entrepreneurship 
has on earnings in later employment.
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Do our results imply that individuals do not acquire any knowledge from entre-
preneurship? The results show that in comparison with wage employment experi-
ence, former entrepreneurs earn less in their post-entrepreneurship careers. This 
does not necessarily mean that individuals do not gain human capital during their 
experience. The result implies that in regular wage employment, this entrepreneur-
ship experience is not compensated. We cannot tell whether this is due to some 
form of discrimination or actual loss of productivity. Earnings also do not capture 
knowledge spillovers or nonpecuniary benefits from the entrepreneurial experi-
ence. Other potential explanations to our findings may for example be a difference 
in seniority, a shortage in beneficial network externalities peculiar to employment, 
and lack of skills acquired from on-the-job training that employees possibly par-
ticipate in. All of these may be considered costs incurred when in entrepreneurship 
that the employers can impose on wages when hiring the former entrepreneurs.

Importantly, we cannot fully distinguish between the entrepreneurs who exit 
voluntarily or those who are pushed out from the market. The resulting differ-
ences in for example reservation wages when finding employment may have the 
potential to influence our results. When interpreting our results, one should also 
keep in mind that our identification comes from the comparison between individ-
uals that exit entrepreneurship and job switchers. Even though there are successes 
among those that exit from entrepreneurship it may well be the case that on aver-
age those that remain in entrepreneurship may be regarded as more successful. 
This is true at least in the sense that we know that they were not forced out from 
the market, and these stayers are not part of the identification of the effects. We 
urge future studies to look more closely into if different exit routes from entrepre-
neurship matter for the following labor market outcomes.

Should public policy encourage individuals to enter entrepreneurship? We 
show that individuals with limited skills fare well in the labor market after they 
eventually exit entrepreneurship and return to wage employment. The potential 
loss for these individuals may mainly be foregone income during the entrepre-
neurial experience. However, highly educated individuals who venture into entre-
preneurship are subject to persistent earnings losses. This means that the cost 
associated with entrepreneurship is not internalized only while they are running 
the firm. As a large share of entrepreneurs eventually fail or exit for other rea-
sons, the would-be entrepreneur should at least be made aware of such costs in 
the design of incentive schemes to help individuals try entrepreneurship as an 
alternative to wage employment. However, in the absence of market failures, the 
earnings losses that we find are reasonable if entrepreneurs lose some of the skills 
that employers value. In this paper, all focus is on the impact for individuals who 
exit entrepreneurship which means that we do not say anything about individuals 
who continue in entrepreneurship. For some individuals selling off their company 
and going back to employment may be a successful and planned exit, but this 
type of entrepreneurial success is often described as a business failure. Future 
work should evaluate and extent the impacts of diverse exit routes on post entre-
preneurship outcomes. This type of research is warranted since the way of exit 
may have important implications for policy.
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Table 7   Summary of CEM k-to-k Matching

CEM k-to-k Summary Highly Educated
Before Matching: Multivariate L1 distance 1.000
Univariate Imbalance:

L1 Mean min 25% 50% 75% max
Pretreatment Year 0.000 -2.97 0 -4 -4 -2 0
Posttreatment Year 0.000 0.053 0 0 0 0 0
Treatment Years 0.423 2.73 0 2 3 5 0
Age 0.245 -8.44 -2 -8 -9 -11 7
Gender 0.122 -0.122 0 0 -1 0 0
Labor Market Area 0.032 0.266 0 0 0 0 0
Foreign-Born 0.007 0.007 0 0 0 0 0
FE 0.000 -0.156 -1.73 -0.030 -0.056 -0.231 0.760
Earnings 0.026 -1001 0 -496 -631 -1102 172,841
After Matching: Multivariate L1 Distance: 0.975

0 1
All 577,389 10,579
Matched 8833 8833
Unmatched 568,556 1746
Univariate Imbalance:

L1 mean min 25% 50% 75% max
Pretreatment Year 0.000 0.000 0 0 0 0 0
Posttreatment Year 0.000 0.027 0 0 0 0 0
Treatment Years 0.024 0.024 0 0 0 0 0
Age 0.048 0.025 0 0 0 0 -5
Gender 0.033 0.033 0 0 0 0 0
Labor Market Area 0.022 -0.000 0 0 0 0 0
Foreign-Born 0.020 0.020 0 0 0 0 0
FE 0.000 -0.010 0.189 0.013 0.009 0.023 -0.069
Earnings 0.002 -25.4 0 -13 -9 -11 -5621
CEM k-to-k Summary Less Educated
Before Matching: Multivariate L1 Distance 1.00
Univariate Imbalance:

L1 mean min 25% 50% 75% max
Pretreatment Year 0.000 -2.64 0 -4 -3 -2 0
Posttreatment Year 0.000 0.016 0 0 0 0 0
Treatment Years 0.364 2.48 0 2 3 4 0
Age 0.164 -5.47 -2 -6 -5 -6 0
Gender 0.063 -0.063 0 0 -1 0 0
Labor Market Area 0.053 0.282 0 0 0 0 0
Foreign-Born 0.022 0.022 0 0 0 0 -5
FE 0.000 -0.092 -1.09 -0.079 -0.068 -0.077 0.943
Earnings 0.119 -347 0 -94 -227 -424 39,349
After Matching: Multivariate L1 Distance: 0.999

0 1
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Table 7   (continued)

All 2,018,761 29,027
Matched 27,403 27,403
Unmatched 1,991,358 1624
Univariate Imbalance:

L1 Mean min 25% 50% 75% max
Pretreatment Year 0.000 0.000 0 0 0 0 0
Posttreatment Year 0.000 0.034 0 0 0 0 0
Treatment Years 0.028 0.028 0 0 0 0 0
Age 0.026 -0.045 0 0 0 0 -5
Gender 0.030 -0.030 0 0 0 0 0
Labor Market Area 0.019 -0.004 0 0 0 0 0
Foreign-Born 0.023 0.028 0 0 0 0 0
FE 0.000 -0.013 -0.169 -0.013 -0.002 -0.014 0.989
Earnings 0.001 13.3 0 32 7 9 -6704

Coarsening is done on exact bins for pre- and posttreatment years and treatment length, i.e., how long 
the individual either is an entrepreneur or is employed, measured in years. Age has 10 dedicated bins 
with 5-year intervals, with 60 and above being the maximum bin; the AKM fixed effect has 9 bins evenly 
centered around zero; labor market area has 20 bins; and the gender and foreign background items are 
exactly matched, as the variables are dichotomous. The earnings are matched based on 11 bins, with 
700,000 and above being the largest category

Table 8   Descriptive Statistics for Matched and Nonmatched Entrepreneurs

Variable Highly Educated Less Educated

Matched Nonmatched Matched Nonmatched

Pretreatment Year 2,005 2,004 2,004 2,004
Posttreatment Year 2,008 2,008 2,008 2,008
Treatment Years 2.447 2.698 2.806 2.938
Age 42.17 50.02 39.98 48.77
Gender 0.574 0.678 0.696 0.717
Labor Market Area 19.31 24.15 20.21 26.74
Metropolitan Area 0.758 0.321 0.536 0.227
Foreign Born 0.211 0.166 0.187 0.119
FE 0.312 0.624 0.008 0.500
Earnings 3,838 3,617 2,488 3,269
Number of individuals 8,833 1,746 27,403 1,624
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Table 9   Distribution of Entry Years and Post-entrepreneurship Observations

The values presented are the percentage share of individuals in our sample with the specified value. The 
values for each column and descriptive information add up to 100% with some rounding errors

Highly Educated Less Educated

Entrepreneurs Control Group Entrepreneurs Control Group

Year of Entry to Treatment
1995 0.1 0.2 0.3 0.3
1996 0.3 0.3 0.5 0.5
1997 0.4 0.5 0.9 1.0
1998 0.6 0.6 1.2 1.3
1999 0.8 0.9 1.7 1.7
2000 1.3 1.3 2.1 2.2
2001 1.6 1.7 2.4 2.5
2002 5.0 5.1 4.5 4.6
2003 3.5 3.6 4.3 4.4
2004 13.6 13.6 15.5 15.6
2005 19.0 18.8 18.9 18.9
2006 17.7 17.5 17.8 17.6
2007 14.7 14.7 12.8 12.7
2008 12.7 12.6 10.0 10.0
2009 8.82 8.82 7.0 6.9
Overall 100% 100% 100% 100%
Number of Posttreatment Observations
1 2.9 3.0 3.4 3.3
2 3.7 2.3 4.8 3.7
3 3.7 2.8 5.1 3.7
4 4.7 3.0 5.7 4.5
5 5.6 3.8 6.9 5.2
6 7.3 5.1 8.5 6.7
7 10.2 8.3 11.6 9.6
8 19.4 14.8 19.1 16.7
9 42.6 57.0 34.8 46.5
Overall 100% 100% 100% 100%
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Table 11   Results – Baseline with Monthly Salaries

Standard errors clustered at the firm level in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

Highly Educated Less Educated

Including Part-time 
(1)

Excluding Part-
time (2)

Including Part-time 
(3)

Excluding Part-time 
(4)

Treatment -0.250*** -0.043** -0.268*** -0.046***
(0.037) (0.021) (0.035) (0.014)

*Entrepreneur -0.239*** 0.018 -0.186** 0.006
(0.077) (0.042) (0.076) (0.066)

Posttreatment -0.048 -0.078** 0.021 -0.073***
(0.069) (0.039) (0.053) (0.025)

*Entrepreneur -0.048*** -0.028*** -0.036*** -0.003
(0.009) (0.007) (0.008) (0.004)

Age 0.077*** 0.064*** 0.003 0.029***
(0.010) (0.004) (0.007) (0.003)

Age2 -0.001*** -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000) (0.000)

Schooling 0.028*** 0.021*** 0.043*** 0.006*
(0.003) (0.003) (0.006) (0.004)

Married 0.013** 0.005 0.008 0.000
(0.006) (0.003) (0.005) (0.002)

Children -0.022*** -0.001 -0.007 -0.001
(0.005) (0.003) (0.004) (0.002)

Ln(Firm Size) 0.022 0.001 0.059*** 0.006
(0.018) (0.013) (0.010) (0.006)

Part-Time -0.548*** -0.520***
(0.012) (0.008)

Constant 7.596*** 7.903*** 9.036*** 8.894***
(0.395) (0.215) (0.246) (0.103)

Observations 81,531 53,970 140,014 89,462
R-squared 0.775 0.926 0.755 0.894
Individual FE YES YES YES YES
Firm FE YES YES YES YES
Labor Market FE YES YES YES YES
Year FE YES YES YES YES
Matching CEM k-to-k CEM k-to-k CEM k-to-k CEM k-to-k
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