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Abstract
It is well known that the self-employed are over-represented at the bottom as well as 
the top of the income distribution. This paper shifts the focus from the income situ-
ation of the self-employed to the distributive effects of a change in self-employment 
rates. With representative German data and unconditional quantile regression analy-
sis we show that an increase in the proportion of self-employed individuals in the 
labor force increases income polarization by tearing down floors at the bottom and 
allowing higher income potentials at the very top of the hourly income distribution. 
Recentered influence function regression of inequality measures corroborate that 
self-employment is a source of income inequality in the labor market.

Keywords  Income distribution · Income inequality · Income polarization · Self-
employment

JEL Classification  D31 · L26

1  Introduction

Aghion et  al. (2019) have shown that entrepreneurial income is over-represented 
relative to wage income among the top 1% incomes in the United States. In addition, 
there are many narratives about successful entrepreneurs and therefore one might 
conclude that entrepreneurship creates substantial potentials to become extremely 
wealthy. As these successful entrepreneurs also generate new jobs, active labor 
market policy frequently aims at fostering self-employment or entrepreneurship, 
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respectively. Despite the considerable wealth enhancing potentials of entrepreneur-
ship, it has become common knowledge that many self-employed earn less than paid 
employees (Hamilton 2000; Levine and Rubinstein 2017). The self-employed hence 
are not just over-represented at the upper tail of the income distribution, but also at 
the bottom (Astebro et al. 2011). One might therefore hypothesize that an increase 
in self-employment might contribute to income polarization by widening the top of 
the income distribution, but also by extending the bottom of the distribution (see 
Halvarsson et al. 2018).1

Entrepreneurship is usually associated with low profits and high risks (Hamil-
ton 2000; Moskowitz and Vissing-Jorgensen 2002). The seminal literature in that 
field (Hamilton 2000), however, considered the self-employed as a rather homoge-
neous group and therefore examined self-employed as a whole. More recent studies 
identified heterogeneous types of entrepreneurs and revealed distinct income differ-
ences for these groups. In the German context, Sorgner et  al. (2017) have shown 
that especially the self-employed with employees (employers) manage to achieve 
higher hourly incomes than paid employees. Self-employed individuals without 
any employees (solo self-employed) in turn usually are worse off. In addition, it has 
been shown that hourly incomes of both, solo self-employed as well as employers 
are more dispersed than the ones of paid employees. This basically reflects business 
opportunities and risks associated with self-employment. The descriptive statistics 
presented in Halvarsson et al. (2018) also reveal that the variation of market incomes 
is higher among the incorporated self-employed as well as the self-employed in a 
private business (sole proprietorship) than among the workers in Sweden. With U.S. 
data, Levine and Rubinstein (2017) show that incomes of incorporated as well as 
unincorporated self-employed are more dispersed than earnings of salaried work-
ers with comparable traits. This higher income variation of the self-employed might 
also lead to higher income inequality (García-Peñalosa and Orgiazzi 2013). We con-
tribute to this ongoing debate by examining whether and how an increase in employ-
ers or solo self-employed individuals affects the income distribution.2

Ritzen and Zimmermann (2018) have shown that inequality in the U.S. is one 
recent factor associated with a decline in optimism about future life. For this rea-
son, factors shaping inequality might also affect confidence in the future, soci-
etal stability, and economic development. Yet little is known about the effects of 
increasing self-employment rates on the distribution of incomes and income ine-
quality, respectively. An exception is the paper by Atems and Shand (2018), who 
show with U.S. state-level data that entrepreneurship and income inequality are 
positively correlated. In this line, we show that countries with higher self-employ-
ment rates tend to be more unequal (see Fig. 1), where the mechanisms behind 
this pattern are still largely unclear. For this reason, we analyze the distributive 

1  Note that Halvarsson et  al. (2018) provide an excellent survey of the literature on entrepreneurship, 
income dynamics, and inequality.
2  Empirical studies with German data mostly differ between employers and solo self-employed (Lech-
mann and Wunder 2017; Sorgner et al. 2017) because information on whether a business is incorporated 
is usually not available. International studies use this particular distinction as well (Van Stel et al. 2014).
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effects of increasing self-employment rates and ask whether a higher share of 
self-employed individuals is associated with advantageous income effects at the 
top of the income distribution and adverse effects at the bottom of the income 
distribution. Both distinctive effects ultimately reinforce income polarization and 
income inequality.

Most studies on income differences between paid employees and the self-
employed apply conditional quantile regression. However, this procedure usually 
does not allow conclusions about treatment effects on unconditional quantiles, but 
allows for statements about the income distribution as a whole. Political interest, 
in turn, usually focuses on the question how a change in self-employment rates 
alters the unconditional income distribution or the distributive effects, respec-
tively. We therefore address the effect of an increase in the self-employment rate 
on the hourly income distribution by utilization of the unconditional quantile 
regression approach and utilize recentered influence function (RIF) regression 
(Firpo et al. 2009). In addition, this methodology is applied to examine whether 
changes in self-employment also affect income inequality.

With representative German data of the year 2015, we corroborate that the 
self-employed are over-represented at the bottom as well as at the top of the 
hourly income distribution. The RIF regression results reveal that a rise in self-
employment rates significantly increases income inequality. This effect is due to 
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Fig. 1   Inequality and self-employment rates across countries in year 2015. Note: Number of observa-
tions: 65. Country codes in accordance with ISO 3166-1 (2digit). Fitted values Ĝini  = 30.3783 + 0.1963 
* Self-employment, Robust standard error  (0.0346), Corresponding t-statistic 5.67.
 Data source: Created from World Bank’s World Development Indicators (SI.POV.GINI, SL.EMP.SELF.
ZS, CC BY-4.0, accessed on November 09, 2018)
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income polarization. Precisely, an increase in the share of self-employed is asso-
ciated with adverse effects at the bottom of the income distribution as well as 
advantageous effects at the top. While the effect at the bottom is mainly driven 
by solo self-employed, the increase of hourly incomes among the top earners is 
mainly due to self-employed with employees.

2 � Data and variables

We use the German Socio-Economic Panel-version 32 (SOEP, https​://doi.
org/10.5684/soep.v32). The SOEP is a longitudinal survey of more than 10 thousand 
private households in Germany and is provided by the German Institute for Eco-
nomic Research (DIW) Berlin. Basic data characteristics are described in Wagner 
et al. (2007) or Goebel et al. (2018). The SOEP contains variables about demogra-
phy, employment as well as the household. Note that in Germany, also other repre-
sentative data sets are available. Recently, Sorgner et al. (2017) utilized the German 
Micro-Census in their study comparing incomes of self-employed and earnings of 
paid employees. This data set surveys monthly individual incomes in 24 groups of 
uneven size. Categories thereby range from 0–150 Euro to more than 18,000 Euro. 
In the SOEP, in turn, income is reported on a cardinal scale. The SOEP is therefore 
preferable because uneven categorization and right censoring in the Micro-Census 
would restrict our analysis of income inequality in a very sensitive way.

The dependent variable in our analysis is the hourly gross income. Precisely, the 
surveyed gross income achieved in the month before the interview is used as cen-
tral measure of income, which is then normalized by the actual work time . In fact, 
the survey contains the weekly work time. This variable is therefore multiplied with 
the factor 4.293 to conclude about the monthly working hours. Our central variable 
of interest describes the employment status of respondents. In fact, individuals are 
asked to report whether they are paid employees or self-employed with or without 
employees.4 Germany experienced a rise in self-employment levels, which was 
mainly driven by an increase in solo self-employment (Brenke 2013; Fritsch et al. 
2015; Maier and Ivanov 2018). According to Metzger (2015), 58.6% of full-time 
founders in year 2015 can be classified as solo entrepreneurs. We therefore concen-
trate on self-employed without any employees and those with employees. Note that 
the hourly income distribution differs distinctively by occupational status (see Fig. 2 
and Sorgner et al. 2017). As both groups of self-employed individuals are dispropor-
tionately common at the tails of the distribution, this distinction might help to assess 
the impact of self-employment on the income distribution more accurately.

The SOEP includes information on demographics as well as employment his-
tory and household composition. In this study, a comprehensive set of control 
variables is included. These comprise age (squared), sex, nationality (German/

3  30 days per month divided by 7 days per week.
4  Freelancers are defined as self-employed as well. Our final sample consists of 480 individuals report-
ing to be self-employed and 246 freelancers.

https://doi.org/10.5684/soep.v32
https://doi.org/10.5684/soep.v32
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non-German), marital status (married/single/other), children under 16 years in 
household (yes/no), and a regional indicator giving insights about the federal 
state, the respondent is living in. Also the educational level is accounted for by 
dummy variables (primary education or a lower secondary degree/upper second-
ary degree/tertiary degree) to address income differences due to qualification lev-
els. Human capital indicators, such as the labor market experience in part-time 
jobs as well as in full-time jobs (measured in years) and years in unemployment 
are also controlled for. We additionally control for tenure (in years): For the self-
employed, it reveals experience in the current self-employed work, while for 
employees, it describes the time at the current employer. For this reason, tenure is 
capable to capture the income effects associated with early or later stages of self-
employment. Finally, we include dummy variables to control for the occupation 
via the German classification of occupations 2010 (KldB10), which is closely 
related to the International Standard Classification of Occupations 2008 (ISCO-
08). Precisely, we generate dummy variables in accordance with the correspond-
ing 3-digit codes. This allows to account for a maximum of 144 groups of jobs 
according to the tasks and duties undertaken in the job. Descriptive statistics on 
the variables included in the analysis are presented in Table 3 in the Appendix.

In line with the tradition of studies applying conditional quantile regression 
approaches, we conduct cross-sectional analysis (Sorgner et  al. 2017). In fact, the 
latest year of the underlying SOEP version, that is year 2015, is considered. The 
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Fig. 2   Kernel density estimates of hourly income by employment status. Note: x-axis trimmed at hourly 
income of 60 Euro
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analysis is restricted to individuals who report to be full-time employed. Also note 
that the analysis does not account for civil servants as the relation between gross and 
net incomes is distinctively different from other employees and the self-employed. 
Finally, the analysis is restricted to individuals aged between 19 and 65 years.

3 � Methodology

Conditional quantile regression helps to understand the impact of covariates along 
the distribution of an outcome. Application of this approach acknowledges that dif-
ferent characteristics might exhibit a different impact among low- and high-income 
earners. For this reason, the methodology is so popular in economic studies, which 
assess the impact of a variable on a quantile/percentile of the outcome (conditional 
on other variables). This approach also has been applied a magnitude of studies ana-
lyzing the income of self-employed in comparison to paid employees (among oth-
ers Hamilton 2000; Sorgner et al. 2017). Potentially heterogeneous effects, as in the 
case of self-employment, where self-employed at the bottom (top) are worse (better) 
off than employees, however, do not imply that an increase in self-employment has 
a stronger effect for the low (high) income earners, but for the conditionally low 
(high) income earners. Therefore, the results do not necessarily suggest that the 
unconditional income distribution is more disperse.

Quantile regression is a powerful method to examine the effects of self-employ-
ment on the conditional distribution of incomes. The political interest, however, 
mostly lies in how shifting self-employment rates alter the distributive effects. Such 
questions can be addressed by estimation of an unconditional quantile approach. The 
unconditional distribution can be thought of the product of the conditional distribu-
tion of income on self-employment and the marginal distribution of self-employ-
ment (Alejo et  al. 2014). The effect of an increase in self-employment therefore 
depends on the interaction between the marginal distribution of self-employment as 
well as the conditional distribution of income. As pointed out by Alejo et al. (2014), 
the step from conditional to unconditional distributive effects is not trivial and the 
unconditional quantile regression approach based on the concept of the RIF seems 
to be an important step towards this goal. The RIF approach is based on the proper-
ties of the influence function (Firpo et al. 2009), which is used in the robust statistics 
literature (Hampel et al. 1986). The influence function is an analytical tool used to 
examine the effect or influence of adding an observation on the value of a statis-
tic ( �(F

Y
) ) without the need to recalculate the particular statistic ( Borah and Basu 

2013). In general, the RIF is defined as shown in equation (1). It contains the influ-
ence function (IF) and a functional of interest, which is utilized to recenter the influ-
ence function ( �(F

Y
) ). Y describes a random variable with cumulative distribution 

function F
Y
(y) . In our case, Y describes the hourly income.

(1)RIF(Y; �;F
Y
) = IF(Y; �;F

Y
) + �(F

Y
)
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Firpo et al. (2009) have shown that a RIF regression can be viewed as an uncon-
ditional quantile regression approach when the conditional expectation of RIF(y; q�)
5 is modeled as a function of explanatory variables. Hence, after computing the func-
tional of the RIF for the specific percentile of interest, we estimate a regression with 
covariates. The resulting coefficients can be interpreted, ceteris paribus, as the mar-
ginal effect of a small shift in the distribution of covariates on the specific uncondi-
tional percentile.

The RIF regression approach is also adequate to measure inequality. For exam-
ple, IFs are available for the variance, the Gini coefficient, or other measures of 
inequality. Hence, one might use these IFs and run RIF regressions (see Choe and 
Van Kerm 2018; Firpo et al. 2018). In this paper, we start with an examination of the 
effect of a rise in self-employment on the variance of the hourly income. A higher 
variance is indicative of higher deviations from the mean and therefore higher ine-
quality. We, moreover, apply the Gini index, the general entropy index as well as 
the Atkinson inequality measure, whereas all are prominent measures of wealth and 
income inequality (Cowell and Van Kerm 2015). The Gini index is utilized because 
it is one of the most popular measures in research on inequality. It ranges between 
zero and one, whereas one describes perfect inequality. As one might expect distinc-
tive results at the bottom as well as at the top of the income distribution (Halvars-
son et al. 2018), we also apply inequality measures, which are sensitive to changes 
at different parts of the hourly income distribution. In this regard, we calculate the 
RIFs for two general entropy measures, whereas the Theil index is more sensitive 
to differences at the top of the hourly income distribution than the mean log devia-
tion. Finally, the Atkinson index allows to alter in which part changes of the income 
distribution will be most sensitive by changing � . Higher � implies rising sensitiv-
ity to changes at the bottom of the distribution. All the inequality measures have in 
common that higher values represent a higher level of inequality. Hence, estimation 
of a positive coefficient in the RIF regression is associated with a higher level of 
inequality.

4 � Results

This section presents the central results. Linear regression reveals that the self-
employed indeed obtain higher average hourly income than paid employees 
(Table 4, Specification (1)). In fact, the average markup equals 3.64 Euros or 19.65% 
( = 3.64

18.52
∗ 100% ), respectively. This is in line with the common knowledge that self-

employed obtain higher average incomes than paid employees.6 This positive effect, 
however, is essentially driven by the employers (Table 4, Specification (2)), while 

5  q� stands for the hourly income at the quantile of interest ( �).
6  Note that the set of control variables includes 140 dummy variables in accordance with the classifica-
tion of occupations (KldB10), which describe tasks of a job. This ultimately allows interpretation of the 
effects as income differentials between self-employed and paid employees in similar jobs.



52	 Eurasian Business Review (2020) 10:45–64

1 3

average hourly incomes of solo self-employed and paid employees are rather sim-
ilar.7 These results show that it is important to distinguish between the solo self-
employed and the employers.

Now, we shift the focus to the political view and address the question how an 
increase in self-employment rates changes the income distribution. This question 
is addressed by application of the RIF regression approach. Precisely, we examine 
the effect of an increase in self-employment on income inequality by application 
of a variety of different RIF regressions of inequality measures.8 All RIF regres-
sions presented in Panel A of Table 1 are in line with an inequality enhancing effect 
of self-employment. A more differentiated view suggests that an increase in self-
employed without employees has a positive, but statistically insignificant effect on 
the variance of hourly incomes, while an increase in the rate of employers is sug-
gested to increase wage dispersion (Table 1, Panel B). Estimation of the RIF regres-
sion with respect to the Gini index implies that an increase in the rate of both types 
of self-employment leads to a rise in inequality (specification (2)). The effect for 
employers, however, is three times larger when compared to the one for the solo 
self-employed. Also the estimates based on the general entropy measures shown in 
specifications (3) and (4) corroborate that an increase in self-employment signifi-
cantly contributes to income inequality. Finally, the estimated coefficients regarding 
the Atkinson inequality measures are presented in specifications (5)–(7). The coef-
ficients of both groups of self-employed increase with rising � . This also holds for 
the relative effects of the solo self-employed. The relative effects of employers, in 
contrast decrease with increasing � . This corroborates that solo self-employment is 
likely to introduce inequality by shifting the bottom incomes, while employers are 
likely to increase inequality at the top of the income distribution.

The results shown in Table 1 clearly suggest that self-employment is a source of 
income inequality in the labor market. To conclude about the mechanisms, which 
cause increasing income inequality, we also apply unconditional quantile regression 
for each decile. On the one hand, an increase in self-employment rates shifts the 
hourly income distribution to left until the 6th decile (see Table 2, Panel A). The 
effects, however, are statistically significant up to decile 5. On the other hand, a rise 
in self-employment rates also contributes to significantly rising incomes for the top 

7  There is a discussion about comparability of incomes from self-employment and wages of paid 
employees (Lechmann 2015). Moreover, potential misreporting of incomes from self-employment are 
debated in the literature (Astebro and Chen 2014). In fact, Astebro and Chen (2014) showed that there is 
a sizable mean financial gain of entrepreneurship after correcting for misreporting. However, the correc-
tion methods heavily rely on the underlying assumptions, which can be ”unpalatable” (Astebro and Chen 
2014). In our case, we already observe a meaningful average financial markup for the self-employed 
(see specification (1) in Table 4). In addition the median income of the self-employed is slightly smaller 
than the one of paid employees (see specification (3) in Table 4), which indicates that the median self-
employed obtains slightly lower hourly incomes when compared with a paid employee with identical 
characteristics. Hence, systematic income under- or misreporting by the self-employed seems to be no 
problem in our study.
8  We are indebted to Philippe Van Kerm for sharing his STATA​ code to run the command inequaly, 
which helps to predict a variety of RIFs of a variable (Van Kerm 2015). Precisely, we applied his code 
for calculation of the RIF of the general entropy index as well as the Atkinson inequality measure.
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20% of the income distribution. Self-employment thus is suggested to be a source of 
income polarization.

Our estimates presented in Panel B of Table  2 suggest that adverse effects are 
more pronounced among the solo self-employed. An increase in solo self-employ-
ment shifts the hourly income distribution to the left until the 7th decile. As the 
effect is statistically significant until the 6th decile, an increase in solo self-employ-
ment decreases the hourly incomes significantly at least for the bottom 60% of the 
distribution. More specifically, the coefficient of -3.1743 in specification (1) implies 
that an increase in solo self-employment from 4.39% to 5.39% reduces incomes in 
the lowest decile by about 0.3631% ( = −0.031743

8.7413
∗ 100% ). This economically mean-

ingful effect seems plausible because self-employed face business risks and are not 
subject to (hourly) minimum wages or incomes, respectively. As the effect is sta-
tistically significant as well as economically relevant, we conclude that the effects 
of an increase in solo self-employment exhibits considerable adverse effects for the 
bottom 10% of the full-time workforce. In the fifth decile, the corresponding effect 
of a one percentage point increase in solo self-employment reduces hourly income 
by about 0.1002% ( = 0.015766

15.7343
∗ 100% ). Specification (9) in Table 2 also adverts to 

positive effects for the top 10% of earners. The estimated effect of an increase in the 
share of solo self-employed, however, is only of weak statistical significance.

An increase in the share of employers exhibits statistically significant negative 
effects on hourly incomes for the bottom 30% of the distribution. In combination 
with the results for the solo self-employed, a rise in self-employment seems to tear 
down floors at the very bottom of the hourly income distribution. A rising share of 
employers, however, also exhibits positive income effects and significantly shifts the 
income distribution for earners above the 6th decile to the right. When the share of 
employers increases by one percentage point, hourly incomes among the top 10% 
are estimated to increase by 0.3099% ( = 0.096314

31.0800
∗ 100%).

We also checked the robustness of our results. Although we control for working 
time and all individuals reported to be full-time employed, 225 individuals declared 
to work for less than 35 hours per week. We therefore examined whether our results 
are robust to considering individuals with working hours of at least 35 hours per 
week. The final sample consists of 7,722 individuals (309 solo self-employed and 
364 employers). The results of the RIF regression analysis for inequality are pre-
sented in Table  5. The coefficients are qualitatively robust to the ones shown in 
Table 1. With respect to polarization (see Table 6), the results are robust as well.

5 � Discussion and avenues for future research

In this section, we discuss our main results and also hope to stimulate further 
research. In the past, Germany experienced a rise in solo self-employment (Brenke 
2013; Fritsch et al. 2015; Maier and Ivanov 2018). In this context, the results might 
be suggestive that the increase in self-employment was largely due to entry into the 
bottom of the hourly income distribution. Therefore, a promising avenue for future 
research is the analysis of occupational choice. In this regard, the literature has found 
for instance that entrepreneurs face finance and liquidity constraints (Blanchflower 
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and Oswald 1998). When we assume that the quality of a business is positively cor-
related with start-up costs, then initial wealth inequality may be a reason for long 
tails in the income distribution of entrepreneurs because one might imagine that 
only the richer households can gain access to the good opportunities. We therefore 
encourage studies, which explicitly account for individual financial constraints. In 
addition, one might also study whether and how (private) start-up financing might 
help dampening adverse effects associated with occupational choice, liquidity con-
straints, and initial wealth inequality.

This paper, moreover, contributes to the literature on active labor market policy 
aiming at rising the self-responsiveness and fostering self-employment out of unem-
ployment. In fact, most of subsidized start-ups are created by single founders or 
solo entrepreneurs, respectively. This particular group is also likely to remain in the 
state of solo self-employment (Caliendo et al. 2012).9 Based on our results, policy 
interventions fostering entrepreneurship might have unintended consequences on the 
income distribution because subsistence entrepreneurship tears down floors at the 
bottom of the income distribution and also increases inequality. As our analysis does 
not directly account for individual start-up subsidies, we encourage studies on the 
consequences of active labor market policy fostering entrepreneurship with respect 
to effects on the income distribution. Future research might also study whether 
increasing inequality induces unintended effects on the entrepreneurial ecosystem or 
causes spillover effects on politics or health.

Finally, note that the results can also be interpreted in a different way. In fact, 
lower self-employment rates are suggestive of decreasing income polarization. 
However, although entrepreneurship might be an amplifier of inequality, research-
ers suggest that entrepreneurship and start-up activity should not be discouraged 
because ”venture creation still grows the pie—perhaps just not toward a more even 
distribution” (Frid et al. 2016, p. 918).10 Nevertheless, one might try to dampen the 
effects at the very bottom of the distribution. In this regard, it must be highlighted 
that policy fostering entrepreneurship ”is not a numbers game. It is about encourag-
ing the formation of high quality [...] companies” (Shane 2009, p. 141).

6 � Conclusion

This paper contributes to the literature in three distinctive ways: At first, we 
examine the income situation of self-employed in comparison to paid employ-
ees. Second, we study the effects of a change in the rate of self-employment on 

9  Caliendo et  al. (2012) showed that about 70% of surviving subsidized business founders did not 
become employers 19 months after the start-up. This pattern is not restricted to subsidized founders. 
Lechmann and Wunder (2017) found that it is rather unlikely for solo self-employed to become employ-
ers. Also other studies showed that the majority of entrepreneurs has low growth ambitions (Hurst and 
Pugsley 2011) and that entrepreneurship is frequently small scaled rather than taking the form of grow-
ing productive and prospering firms (Schoar 2010; Stam 2013).
10  See Frid et al. (2016) for a discussion of the relationship between entrepreneurship and wealth ine-
quality.
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income inequality. Finally, we investigate the role of self-employment with regard 
to income polarization. The empirical analysis is based on the German SOEP 
data set with reference to survey year 2015 . With respect to the fist point, we 
confirm prior findings that many self-employed are worse off when compared to 
paid employees (e.g., Hamilton 2000). The pattern, however, becomes more dif-
ferentiated when we distinguish between solo self-employed and self-employed 
who also managed to create jobs for others. Specifically, we show that especially 
the solo self-employed obtain lower hourly incomes than paid employees and 
employers. Employers, in turn, are likely to be among the top income earners. 
This result basically corroborates that the self-employed are over-represented at 
the bottom as well as at the top of the income distribution (Astebro et al. 2011).

Besides the income situation of the self-employed, we also analyzed whether 
and how an increase in self-employment affects the hourly income distribution. 
RIF regressions of inequality measures highlight the income inequalizing power 
of a rise in self-employment rates. We thereby corroborate the very recent find-
ings presented in Halvarsson et  al. (2018) who showed that entrepreneurship 
indeed affects overall workforce income inequality in Sweden. More specifi-
cally, Halvarsson et al. (2018) showed that self-employed in sole proprietorships 
increase inequality by widening the bottom of the income distribution. Self-
employed in incorporated businesses mainly increase the number of high-income 
earners and therefore enhance inequality by widening the top of the distribution. 
With German data, we basically confirm this pattern by distinguishing between 
solo self-employed and employers.

Our paper extends the literature by showing that a rise in self-employment 
contributes to income inequality by income polarization. Precisely, the RIF 
regression results suggest that an increase in solo self-employment reduces 
hourly incomes for the bottom 60% of the considered workforce. An increase in 
self-employed with employees, in turn, shifts the hourly income distribution for 
the high income earners to the right and therefore rises the top-incomes. To con-
clude, income inequality is reinforced by tearing down floors at the bottom and 
by widening the top of the income distribution.

Acknowledgements  I have benefited from comments by Olaf Hübler, Daniel Lechmann, Wim Naudé, 
Konrad Schäfer, and participants at the 28th EBES conference in Coventry.

Appendix

See Tables 3, 4, 5, and 6.
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Table 3   Descriptive statistics

Mean Standard deviation Minimum Maximum

Hourly gross income 18.5191 12.7507 0.6713 329.2541
Self-employed 0.0914 0.2881 0.0000 1.0000
Solo self-employed 0.0439 0.2049 0.0000 1.0000
Self-employed with employees 0.0474 0.2126 0.0000 1.0000
Paid employees 0.9086 0.2881 0.0000 1.0000
Experience in full-time jobs 18.0591 11.2775 0.0000 49.0000
Experience in part-time jobs 1.4935 3.4435 0.0000 38.7000
Unemployment experience 0.5893 1.6594 0.0000 27.2000
Tenure 10.5609 9.9230 0.0000 48.8000
Male 0.6781 0.4672 0.0000 1.0000
Age 43.4025 10.6786 19.0000 65.0000
Age2 1,997.7987 918.1386 361.0000 4225.0000
German nationality 0.8328 0.3732 0.0000 1.0000
Upper secondary degree 0.5566 0.4968 0.0000 1.0000
Tertiary degree or higher 0.3584 0.4796 0.0000 1.0000
Lower educational levels 0.0851 0.2790 0.0000 1.0000
Single 0.2593 0.4383 0.0000 1.0000
Other marital status 0.1065 0.3084 0.0000 1.00000
Married 0.6342 0.4817 0.0000 1.0000
Children below age of 16 in household 0.4449 0.4970 0.0000 1.0000
Schleswig-Holstein 0.0263 0.1600 0.0000 1.0000
Hamburg 0.0193 0.1374 0.0000 1.0000
Niedersachsen 0.0883 0.2838 0.0000 1.0000
Bremen 0.0045 0.0672 0.0000 1.0000
Nordrhein-Westfalen 0.1903 0.3925 0.0000 1.0000
Hessen 0.0725 0.2593 0.0000 1.0000
Rheinland-Pfalz, Saarland 0.0497 0.2173 0.0000 1.0000
Baden-Wuerttemberg 0.1320 0.3385 0.0000 1.0000
Bayern 0.1817 0.3856 0.0000 1.0000
Saarland 0.0081 0.0894 0.0000 1.0000
Berlin 0.0374 0.1897 0.0000 1.0000
Brandenburg 0.0347 0.1831 0.0000 1.0000
Mecklenburg-Vorpommern 0.0189 0.1361 0.0000 1.0000
Sachsen 0.0634 0.2437 0.0000 1.0000
Sachsen-Anhalt 0.0330 0.1786 0.0000 1.0000
Thueringen 0.0400 0.1960 0.0000 1.0000
Dummy variables in accordance with the KldB10 code. Statistics available upon request
Number of observations 7947
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Table 4   OLS and conditional quantile regression with dependent variable hourly gross income

OLS regression Median regression

(1) (2) (3) (4)

Self-employed 3.6447*** − 0.4907
(0.9024) (0.5361)

Solo self-employed 0.1759 − 1.6501*
(0.7887) (0.7526)

Self-employed with employees 6.7075*** 0.7055
(1.4751) (0.9534)

Paid employees reference category
Experience in full-time jobs − 0.0314 − 0.0363 − 0.0156 − 0.0162

(0.0285) (0.0283) (0.0128) (0.0145)
Experience in part-time jobs − 0.1763*** − 0.1770*** − 0.0825*** − 0.0820***

(0.0373) (0.0371) (0.0200) (0.0201)
Unemployment experience − 0.3615*** − 0.3493*** − 0.2394*** − 0.2314***

(0.0515) (0.0517) (0.0171) (0.0262)
Tenure 0.1729*** 0.1680*** 0.1786*** 0.1768***

(0.0170) (0.0169) (0.0080) (0.0088)
Male 2.7925*** 2.8081*** 1.8873*** 1.8604***

(0.2955) (0.2964) (0.1369) (0.1447)
Age 0.4831*** 0.4896*** 0.3569*** 0.3643***

(0.0860) (0.0851) (0.0346) (0.0386)
− − 0.0043*** − 0.0043*** − 0.0037*** − 0.0037***

(0.0011) (0.0010) (0.0004) (0.0005)
German nationality 1.2700*** 1.1697** 1.2383*** 1.2239***

(0.3716) (0.3674) (0.1296) (0.1342)
Upper secondary degree 0.9825** 1.0599*** 1.2136*** 1.2003***

(0.3021) (0.3008) (0.1225) (0.1315)
Tertiary degree or higher 6.0958*** 6.0806*** 5.3157*** 5.3004***

(0.3790) (0.3772) (0.2377) (0.2458)
Lower educational levels reference category
Single − 0.3292 − 0.2219 − 0.1415 − 0.0865

(0.3289) (0.3290) (0.1371) (0.1397)
Other marital status 0.0531 0.1327 − 0.0749 − 0.0252

(0.4008) (0.3975) (0.1735) (0.1735)
Married reference category
Children below age of 16 in 

household
1.0905*** 1.1029*** 0.6043*** 0.6585***
(0.2827) (0.2821) (0.1151) (0.1181)

Federal state dummy variables included
Classification of occupations 

dummy variables
included

Constant − 9.7164*** − 9.8706*** − 3.7022 − 3.7560
(1.8053) (1.7985) (259.5595) (263.0112)

Number of observations 7947
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Robust standard errors in parentheses
+ p < .10, * p < .05, ** p < .01, *** p < .001

Table 4   (continued)

OLS regression Median regression

(1) (2) (3) (4)

R2 0.3621 0.3674

R2,adjusted 0.3483 0.3536

Root mean squared error 10.2933 10.2512
Pseudo R2 0.2941 0.2947
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