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1 Introduction

Facts do not cease to exist because they are ignored.

Aldous Huxley

Labour markets are crucial components of any economy and the focus of many

researchers, as labor markets are the field of many policy interventions along with their

intended and unintended consequences. This dissertation comprises three stand-alone

research papers dealing with different aspects of labor market characteristics, labor market

inequality, and gender differentials: bonus payments and the gender pay gap, second job

holding, and workers uncovered by collective bargaining. The common factor of these

papers is the empirical approach and making use of the actual data to accurately describe

the situations in the labor market, as well as to quantify the relationships between various

characteristics of workers and their labor market outcomes.

The first paper “Non-base compensation and the gender pay gap” (with B. Hirsch)

investigates whether non-base compensation in the form of bonus payments, overtime pay,

and shift premia contributes to the gender pay gap. Using administrative linked employer-

employee data (Structure of Earnings Survey) from Germany, we investigate how these

non-base compensation components contribute to the gender pay gap both at the mean

and at different quantiles of the wage distribution. Firstly, we find at the descriptive level,

that bonus payments are less prevalent and also less sizeable among women than men,

resulting in a substantially higher gender pay gap if bonuses are included in the analysis.

We further document that the same holds for shift premia and overtime pay, but that these

are far less prevalent among workers than bonuses, rendering their scope for contributing

to the gender pay gap limited.

But one might ask, whether gender differences in bonus payments merely reflect

that women are underrepresented in higher hierarchy levels where bonus payments are

disproportionately important. Our data allow us to distinguish hierarchy levels for workers
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in our sample. Therefore we can show that women are underrepresented among the higher

echelons and that marked gender differences in bonus payments persist within hierarchy

levels.

In our econometric analysis we perform Oaxaca-Blinder decompositions at the mean

and at various quantiles of the unconditional wage distribution based on recentered

influence functions. In doing so, we find that bonus payments’s absolute contribution to

the gender pay gap is rising as we move up the wage distribution and that their relative

contribution is more or less constant around 10 percent. Among higher echelon workers,

we find that gender differences in bonuses become the most important contributor to the

gender pay gap when moving up the wage distribution, lending more evidence to glass

ceilings in bonuses that translate into glass ceilings in total pay. This might be in line with

the notion that employers use their larger discretion over bonus payments compared with

base salaries to discriminate against women as well as with the notion of men negotiating

harder than women over bonuses.

Overall, our findings suggest that gender differences in bonuses are an important

contributor to the gender pay gap, particularly in top jobs.

Unionization along with collective bargaining coverage has been on the decline in

recent decades. Using German administrative data, the second paper (with B. Hirsch and

C. Schnabel) examines which workers in firms covered by collective bargaining agreements

still individually benefit from these union agreements, which workers are not covered

anymore and what this means for their wages.

We document how large the share of workers in plants covered by collective bargaining

who do not enjoy effective individual coverage anymore is and who the workers who are

not individually covered are. Additionally, we investigate the wage implications of workers

not being individually covered and ask wether unions still achieve their goal of protecting

the most disadvantaged workers, such as low-skilled and low-paid workers. Our descriptive

findings show that about 9 percent of workers in plants with collective agreements do not

enjoy individual coverage anymore. We further find that individual non-coverage is more
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prevalent among men, managers and workers in the bottom and the top quarter of the

wage distribution.

The results of our econometric analyses with unconditional quantile regressions

and firm-fixed-effects estimations demonstrate that not being individually covered by a

collective agreement has serious wage implications for most workers. Low-wage non-union

workers and those at low hierarchy levels particularly suffer since employers abstain from

extending union wages to them, in such a way jeopardizing unions’ goal of protecting all

disadvantaged workers.

In the third paper, I study the development and persistence of second job holding in

Germany after a legislative change in the year 2003 allowed the extensive dispensation of

marginal second jobs from taxes and social security contributions. Using data from the

German Socio-Economic Panel I document a substantial increase in second job holding in

Germany since 2003 that is mainly driven by women engaging in more than one job.

This trend is especially strong for marginal second jobs taken up by women, which

increased by almost 200 percent up to the year 2019. My descriptive findings further

document significant differences in marginal second job holding across different socio-

economic worker groups, where especially low income and low skill workers hold a marginal

second job.

What is more, there is strong descriptive evidence for a considerable persistence of

second job holding. I find in panel estimations that low income, low tenure, part-time,

and hours constrained women have a higher probability to take up a marginal second job.

Moreover, I estimate a dynamic multinomial logit model with random effects and find

that there is true state dependence in second job holding, especially for marginal second

employment, meaning that once a worker is in, she is in. This state dependence is even

more pronounced for women than for men.

In conclusion, my results show that gender differences in second job holding exist and

that women in particular responded to the legislative change, which allowed for tax and

social security contribution exempt second jobs.
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In my opinion, these three papers each contribute to the literature in examining more

closely labor market situations and trends that have been going on for quite some time,

but have been insufficiently researched so far. Although the papers investigate different

topics, one common outcome trend is visible: Often women are still at a disadvantage

compared to their male counterparts and also workers in less than ideal situations (e.g.

low skills, low income, part time) are often most at risk to suffer unfavorable labor market

outcomes. Therefore it must remain a main policy goal to abolish these inequalities and

to ensure support for vulnerable groups in labour markets.
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Abstract

This paper investigates whether non-base compensa-

tion contributes to the gender pay gap (GPG). Using

administrative data from Germany, we find in wage

decompositions that lower bonus payments to women

explain about 10 per cent of the gap at the mean and at

different quantiles of the unconditional wage distribu-

tion whereas the lower prevalence of shift premia and

overtime pay among women is unimportant. Among

managers, the contribution of bonuses to the mean gap

more than doubles and is steadily rising as one moves

up the wage distribution. Our findings suggest that

gender differences in bonuses are an important contrib-

utor to the GPG, particularly in top jobs.

J E L C LA S S I F I CA T I ON

J31, J71

1 | INTRODUCTION

Studies investigating the gender pay gap (GPG) are legion and continue to document substantial
pay differences between men and women (recent surveys include Blau & Kahn, 2017 and
Kunze, 2018). Although gender differences in employment rates and working hours have been
continuously falling, marked pay differences persist. As equal pay and equal treatment of women
figure prominently in public debates and high on many policymakers' agenda, this current state
of affairs has left commentators and scientists alike asking ‘Have women gone as far as they
can?’ (Blau & Kahn, 2007) and wondering what factors continue to contribute to the GPG.

This paper adds to this literature in investigating how non-base compensation in the form
of bonus payments, overtime pay, and shift premia contributes to the GPG both at the mean

DOI: 10.1111/labr.12229

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and

reproduction in any medium, provided the original work is properly cited.
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and at different quantiles of the wage distribution. At the descriptive level, we document that
bonuses are less prevalent and also less sizeable among women than men. Although the same
holds for shift premia and overtime pay, these are far less prevalent among workers than
bonuses, rendering their scope for contributing to the GPG limited. In Oaxaca–Blinder
(OB) wage decompositions at the mean and other unconditional quantiles, we find that lower
bonuses received by women explain about 10 per cent of the GPG at the mean and beyond
whereas overtime pay and shift premia are unimportant. Among managers, the contribution of
bonuses to the mean GPG is 23 per cent and their contribution is also steadily rising along the
wage distribution. Our reading of these results is that gender differences in bonuses are an
important contributor to the GPG, particularly among the higher echelons.

Turning to the existing literature, recent contributions based on quantile regressions docu-
ment that the GPG is more pronounced at the top of the wage distribution than at the bottom
(e.g., Antonczyk et al., 2010; Arulampalam et al., 2007; Christofides et al., 2013; Collischon, 2019;
Xiu & Gunderson, 2014), which is clearly in line with so-called glass ceilings. Moreover,
Kassenboehmer and Sinning (2014) find that the narrowing of the GPG is mostly driven by falling
wage differences at the bottom of the wage distribution or less so-called sticky floors. In contrast
and women's educational catch-up in educational attainment notwithstanding, glass ceilings at
the top did not change much. Furthermore, Goldin (2014) observes that gender pay differences
attributable to productivity differences have almost vanished and that persisting differences
largely stem from occupational differences. She further argues that flexibility and working hours
arrangements, and thus arguably non-base compensation related to flexible working hours, are
among the foremost contributors to the GPG, particularly among top earners.

That said, vertical segregation is still a widespread phenomenon with women being under-
represented in the higher echelons. It is well-documented that women are less likely to climb
job ladders and receive promotions (e.g., Blau & Devaro, 2007; Kunze & Miller, 2017; Lazear &
Rosen, 1990; Ransom & Oaxaca, 2005), and Fortin et al. (2017) further show that the underrep-
resentation of women in top jobs exacerbates the GPG at the top. But even within top jobs,
women receive lower wages than men and a significant GPG remains (e.g., Bertrand & Hallock,
2001; Christofides et al., 2013; Pfeifer, 2014). In top jobs, in turn, base salaries play a lesser role
and non-base compensation is both more widespread and more sizeable than in average jobs.
Hence, persistent gender differences in non-base compensation may be behind the finding of
largely intact glass ceilings.

This explanation would square up with the observation that women in top jobs receive
lower bonuses (e.g., Grund, 2015; Kulich et al., 2011). What is more, base salaries are arguably
to a much larger extent set by administrative rules and company regulations than non-base
compensation. Hence, we suspect employers to possess more discretion over non-base compen-
sation than base salaries, which is likely to lead to additional gender pay differences in top jobs
because women negotiate less aggressively than men (e.g., Babcock & Laschever, 2003; Gneezy
et al., 2003; Ors et al., 2013) and/or because of employers' additional scope for discrimination.

Evidence on the importance of non-base compensation on the GPG is rare. Usually, studies
investigating the GPG analyse gross hourly wages and either omit non-base compensation
entirely or do not disentangle base salaries and non-base compensation, for example, because
survey data just ask for overall labor income and thus do not contain the relevant information
for doing so. That said, the sparse existing evidence suggests that non-base compensation may
be one important contributor to the GPG.

Investigating middle managers from the chemical industry in Germany, Grund (2015) finds
that gender differences in bonus payments are more pronounced than gender differences in

278 HIRSCH AND LENTGE
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base salaries and that bonus payments are more widespread and larger for higher echelons. Fur-
thermore, Grund and Hofmann (2018) document that bonus–base salary ratios differ substan-
tially across employers, pointing at employers' discretion in setting bonus payments. For the
United States, McGee et al. (2015) find that women are less likely to work in jobs with perfor-
mance pay and that different recipience of performance pay accounts for part of the GPG.
Finally, Collischon (2019) documents a larger GPG at the top of the German wage distribution
that widens further once bonus payments are included in workers' earnings. Yet, to the best of
our knowledge no study has investigated in detail how non-base compensation affects the GPG,
particularly among top earners.

Against this backdrop, we contribute to the existing literature along three dimensions. In
contrast to most existing studies, our high-quality, representative linked employer–employee
data for Germany includes detailed information on non-base compensation that we will use,
first, to document gender differences in non-base compensation stemming from bonus pay-
ments, shift premia, and overtime pay. Our core finding will be that all these forms of non-base
compensation are less prevalent and also less sizeable among women than among men.

We will, second, use this information to investigate in OB wage decompositions how non-
base compensation contributes to the GPG both at the mean and beyond. The main result will
be that a substantial part of the GPG is due to gender differences in bonus payments, both at
the mean and along the wage distribution, whereas shift premia and overtime pay are
unimportant.

Finally, our data also includes information on hierarchy levels, and we will use this infor-
mation to examine the GPG among higher echelons. Our key result will be that bonus pay-
ments, which are particularly widespread and sizeable among workers holding top jobs, are
particularly important for the GPG of managers and rise in importance as one moves up the
wage distribution. We will further see that gender differences in bonus payments are by far the
most important source of glass ceilings at the top of the top, that is of managers' GPG at the
ninth decile of the wage distribution.

The remainder of this paper is organized as follows. Section 2 describes our data and pro-
vides descriptive findings on the prevalence and size of non-base compensation. Section 3
explains our estimation strategy based on wage decompositions, and Section 4 presents our
decomposition results. Section 5 discusses our findings including possible caveats, and Section 6
concludes.

2 | DATA AND DESCRIPTIVE FINDINGS

Our data come from the Structure of Earnings Survey (Verdienststrukturerhebung) for the year
2014 (VSE 2014 henceforth), which is provided as a scientific use file by the Federal Statistical
Agency (Statistisches Bundesamt) of Germany (for details, see Federal Statistical Agency, 2016).
The VSE 2014 is a representative survey of all German firms with at least one worker and con-
tains information on about 71,000 firms and 1 million workers. The data quality of these rich
linked employer–employee data is high because most observations stem from firms' personnel
records and firms are obliged by law to answer the survey correctly. The VSE 2014 thus differs
from other survey data for Germany, such as the Socio-Economic Panel, in terms of sample size
and its mandatory nature. It further differs from administrative data, in particular social secu-
rity data provided by the Institute for Employment Research (Institut für Arbeitsmarkt- und
Berufsforschung), in that it contains detailed information on working hours and the included

NON-BASE COMPENSATION AND THE GENDER PAY GAP 279
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wage information is not subject to censoring, thereby allowing detailed analyses of top earners'
hourly wages.1

The VSE 2014 data include detailed characteristics of both workers and firms. Worker char-
acteristics comprise, inter alia, workers' earnings, base salaries, and non-base compensation
components; their age, job tenure, and working hours; information on educational attainment,
hierarchy levels, temporary (as opposed to permanent) contracts, and occupation.2 Firm charac-
teristics include information on firm size, workplace size, sector, and coverage by collective
wage agreements. We use these data to build up a sample of workers aged 18–65 years
employed in the private sector excluding apprentices, marginally employed, partial retirees, and
temporary agency workers. Our final sample comprises 461,404 workers, with descriptive statis-
tics given in Table 1.

In our analysis of the contribution of non-base compensation to the GPG, we exploit the
rich information on remuneration components in the VSE data. Our outcome variable of inter-
est are gross hourly wages comprising both base salaries and non-base compensation and are
based on actual working hours (including overtime hours). Non-base compensation includes
shift premia, overtime pay, and bonus payments, where the latter comprise all irregular, non-
monthly payments such as incentive bonuses, profit sharing, stock options, vacation pay,
Christmas bonuses, bonuses for improvement suggestions, and bonuses for inventions. Specifi-
cally, our wage variable adds up gross hourly wages including overtime pay and shift premia
and bonus payments per hour worked.

As is visible from Table 1 that reports descriptives for our unweighted sample, there is a sub-
stantial raw average GPG in gross hourly wages excluding bonus payments of €4.95 or 24 per
cent (relative to men's wages) that rises to about €5.87 or 26 per cent when wages include
bonuses, which will be the outcome variable in our wage decompositions. Figure 1 displaying
kernel density plots of log gross hourly wages including bonuses by gender (weighted using the
VSE's sample weights as all following descriptives) suggests a more pronounced GPG in the
upper part of the wage distribution as all quantiles of the male distribution are larger than the
respective quantiles of the female distribution, and particularly so for the right tails. This
impression is also borne out in Figure 2 that shows the GPG over the wage distribution, that is
the percentage gap of every percentile in the male and the female wage distributions (e.g., the
percentage gap between the median wage of men and women). No matter whether wages
include or exclude bonuses, the GPG is monotonously increasing as one moves up the wage
distribution, which is consistent with substantial glass ceilings.

Turning to workers' non-base compensation, we see from Table 1 that 71 per cent of
workers in our sample receive some bonus payments and that women are not only less likely
than men (68 per cent vs. 73 per cent) to receive any bonus payments but also obtain less size-
able bonus payments (€1972 vs. €4127 per year on average or €2882 vs. €5623 per year on aver-
age for recipients).3 Figure 3 plotting the quantiles of bonus payments by gender further reveals
that bonuses are substantially lower for women than for men over the entire distribution.

However, as women receive lower base salaries as well, we should expect some
discrepancies in bonuses. In a next step, we thus normalize bonus payments by workers' full
remuneration and consider the bonus-to-income ratio instead.4 As is visible from Figure 4,
bonus-to-income ratios are markedly lower for women than for men over the entire distribution
as well, but less so than absolute bonus payments. Gender differences in bonuses may thus be a
contributor to the GPG, particularly among top earners with large bonuses. This suggestion is
borne out in Figure 2 showing that in the upper part of the wage distribution the GPG is larger
when wages include bonus payments, and bonuses contribute more and more to the GPG when

280 HIRSCH AND LENTGE
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TABLE 1 Descriptive statistics

Variable

All Men Women

Mean SD Mean SD Mean SD

Gross hourly wage (€) 19.75 14.11 22.43 16.49 16.56 9.69

Wage excl. bonus payments (€) 18.10 11.27 20.36 12.96 15.41 8.04

Bonus payments (0/1) 0.71 0.45 0.73 0.44 0.68 0.46

Bonus payments (€/year) 3143.75 8890.40 4127.6 11,053.56 1971.91 5012.79

Bonus-to-income ratio 0.06 0.07 0.07 0.07 0.05 0.06

Shift premium (0/1) 0.22 0.41 0.24 0.43 0.19 0.39

Shift premium (€/month) 43.04 148.45 59.07 184.43 23.94 84.25

Overtime pay (0/1) 0.09 0.29 0.13 0.33 0.06 0.24

Overtime pay (€/month) 31.20 151.31 45.4 186.81 14.29 89.86

Paid hours (monthly) 153.00 34.78 164.81 24.88 138.93 39.36

Paid overtime hours (monthly) 1.71 7.58 2.33 8.93 0.97 5.46

Age (years) 43.00 11.30 42.99 11.19 43.02 11.43

Tenure (years) 9.63 9.49 10.13 9.9 9.03 8.94

Skill level

Low skilled (0/1) 0.11 0.31 0.1 0.3 0.12 0.33

Medium skilled (0/1) 0.69 0.46 0.66 0.47 0.71 0.45

High skilled (0/1) 0.20 0.40 0.23 0.42 0.17 0.37

Full-time employment (0/1) 0.72 0.45 0.9 0.3 0.51 0.5

Temporary contract (0/1) 0.13 0.34 0.12 0.32 0.15 0.36

Firm size

<50 workers (0/1) 0.30 0.46 0.29 0.46 0.31 0.46

50–249 workers (0/1) 0.30 0.46 0.31 0.46 0.29 0.46

250 and more workers (0/1) 0.39 0.49 0.39 0.49 0.39 0.49

Workplace size 666.61 2669.96 811.36 3209.13 494.21 1816.17

East Germany (0/1) 0.19 0.39 0.18 0.38 0.19 0.39

Hierarchy level

Manager (0/1) 0.08 0.27 0.11 0.31 0.05 0.22

Specialist (0/1) 0.17 0.38 0.2 0.4 0.14 0.35

Experienced worker (0/1) 0.51 0.50 0.49 0.5 0.54 0.5

No decision-making (0/1) 0.16 0.36 0.15 0.35 0.17 0.38

Simple tasks (0/1) 0.07 0.26 0.06 0.23 0.1 0.3

Collective agreement

Sector-level agreement (0/1) 0.32 0.47 0.32 0.47 0.33 0.47

Firm-level agreement (0/1) 0.07 0.26 0.07 0.25 0.08 0.28

Observations 461,404 250,821 210,583

Note: VSE 2014, unweighted data.
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moving up the wage distribution (see also Table 3 that compares the GPG along the wage distri-
bution when wages either exclude or include bonus payments).

But could not gender differences in bonus payments merely reflect that women are under-
represented in higher hierarchy levels where bonus payments are disproportionately important?
In a next step, we thus focus on the distribution of bonus payments within hierarchy levels. The
VSE 2014 distinguishes five different hierarchy levels (details are in Appendix A): workers with
simple tasks, workers without decision-making, experienced workers, specialists, and workers
with managerial duties (called managers henceforth). And indeed Table 2 shows that women
are underrepresented among the higher echelons, that is specialists and managers, but overrep-
resented in the lower ranks, that is the three lower hierarchy levels.

That said, we observe that marked gender differences in bonus payments persist within hier-
archy levels and that they are most pronounced among managers and specialists, that is in top

FIGURE 1 Kernel density plots of log gross hourly wages (including bonus payments) by gender (VSE 2014,

weighted using sample weights)

FIGURE 2 Gender pay gap in log gross hourly wages (including bonus payments) by quantile (VSE 2014,

weighted using sample weights)
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jobs where bonus payments are widespread and make up a substantial part of most workers'
overall remuneration. These findings strongly suggest that gender differences in bonus pay-
ments may be one important contributor to the GPG among top earners. This suggestion is fur-
ther substantiated in Table 3 that shows that the GPG is not only larger in the upper part of the
wage distribution, for higher hierarchy levels, and in the upper part of the wage distribution
within hierarchy levels, but even more so when wages include bonus payments.5 In short, gen-
der differences in bonuses have the potential to be an important contributor to glass ceilings.6

Related to these findings, Goldin (2014) concludes that the GPG would to be low when
wages are linear with respect to workings hours, but large when they are strictly convex. Our
findings seem to indicate a similar convexity in the relationship between job positions and
wages which is further strengthened when bonus payments are included. As, for instance, stan-
dard tournament theory predicts and empirical evidence documents, moving up the career lad-
der raises workers' wages and bonuses disproportionately (e.g., DeVaro, 2006; Eriksson, 1999;
Lazear & Rosen, 1990; Lazear & Shaw, 2007). Given women's lower promotion probability, the

FIGURE 3 Quantiles of bonus payments by gender (VSE 2014, weighted using sample weights)

FIGURE 4 Quantiles of bonus-to-income ratios by gender (VSE 2014, weighted using sample weights)
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GPG is thus expected to rise as workers' careers progress and men disproportionately more
often move into higher hierarchy levels and higher quantiles of the wage distribution, and par-
ticularly so when workers' remuneration includes bonus payments, which are more prevalent
and sizeable in top jobs.

Turning to shift premia and overtime pay, we see from Table 1 that only a minority of
workers in our sample receive these forms of non-base compensation and further that they are
typically modest in size. Twenty-two per cent of workers obtain shift premia (24 per cent of
men vs. 19 per cent of women) with an average premium of €43 per month for all workers (€59
for men vs. €24 for women) and €197 per month for recipients (€247 for men vs. €124 for
women). Moreover, 9 per cent of workers get overtime pay (13 per cent of men vs. 6 per cent of
women) with an average amount of €31 per month for all workers (€45 for men vs. €14 for
women) and €329 per month for recipients (€363 for men vs. €243 for women). Hence, the
scope of these forms of non-base remuneration to contribute significantly to the GPG appears
to be limited.

TABLE 3 Gender pay gaps in gross hourly wages along the wage distribution

Mean p10 p25 p50 p75 p90

Excluding bonus payments

Overall 23% 12% 16% 17% 24% 31%

Manager 23% 19% 22% 20% 22% 25%

Specialist 17% 12% 13% 17% 21% 19%

Experienced worker 12% 11% 10% 8% 12% 16%

No decision-making 14% 4% 8% 14% 15% 20%

Simple tasks 8% �4% 1% 10% 10% 14%

Including bonus payments

Overall 26% 12% 16% 17% 26% 33%

Manager 26% 19% 23% 23% 26% 29%

Specialist 19% 13% 15% 18% 22% 20%

Experienced worker 12% 12% 10% 8% 12% 17%

No decision-making 15% 4% 8% 14% 15% 22%

Simple tasks 7% �4% 1% 9% 9% 13%

Note: VSE 2014, weighted using sample weights.

TABLE 2 Share of workers at different hierarchy levels

Hierarchy level Men (%) Women (%) Total (%)

Manager 11.4 5.1 8.4

Specialist 19.5 13.8 16.7

Experienced worker 49.8 57.9 53.7

No decision-making 14.1 15.2 14.6

Simple tasks 5.3 8.1 6.6

Note: VSE 2014, weighted using sample weights.
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In summary, our descriptive findings strongly suggest that gender differences in bonus pay-
ments are an important contributor to the GPG, particularly at the top of the wage distribution
and at higher hierarchy levels, whereas other forms of non-base compensation are unlikely to
play an important role. In a next step, we will run several wage decompositions to quantify the
contribution of bonus payments and other forms of non-base compensation to the GPG along
the wage distribution.

3 | ESTIMATION STRATEGY

Our econometric approach rests on several OB decompositions (Blinder, 1973; Oaxaca, 1973)
that we perform at the mean and at several quantiles of the unconditional wage distribution,
for example, for the gap between the median log wage of men and women, treating men as ref-
erence category. These OB decompositions of workers' log gross hourly wages including non-
base compensation split up the overall GPG into an ‘explained’ part due to gender differences
in covariates and an ‘unexplained’ part due to gender differences in the remuneration of these
covariates, that is in gender differences in these covariates' coefficients (for a detailed discus-
sion, see Fortin et al., 2011).

Following Firpo et al. (2009), the OB decompositions for the unconditional quantiles are
based on two separate recentred influence function (RIF) regressions for the respective quantile
for men and women. However, we do not perform the OB decomposition directly on the two
RIFs because the linear approximation involved in using the RIFs is only locally valid and may
thus result in a poor approximation and a large specification error for large gender differences
in covariates. Instead, we follow Firpo et al.'s (2018) suggestion and perform all OB decomposi-
tions after reweighting the distribution of women's covariates to that of men. To arrive at this
counterfactual sample, we apply the reweighting approach by DiNardo et al. (1996), which
involves estimating the propensity score that we obtain from a logit model with the same
covariates as in the RIF regressions (detailed in the next paragraph) and additional powers and
interaction terms.7

To check whether non-base compensation contributes to the GPG, we include the bonus-to-
income ratio as well as dummies for shift premia and overtime pay in the OB decompositions. The
latter forms of non-base compensation enter as dummies because they are not that widespread
and also rather modest in size for the vast majority of workers.8 As further covariates we add the
following groups of variables: (i) human capital variables capturing workers' educational attain-
ment (distinguishing high-skilled workers with an academic education, medium-skilled workers
with a vocational training, and low-skilled workers with neither), age (linearly and squared), and
tenure (linearly and squared); (ii) job characteristics including groups of dummies for two-digit sec-
tors, two-digit occupations, firm size, and workplace size, as well as dummies for working full-time
hours, a temporary contract, and job location in East Germany; (iii) dummies for hierarchy levels
(distinguishing the five hierarchy levels already mentioned and detailed in Appendix A); and (iv) a
dummy for the existence of a collective agreement (either at sector or firm level).9

4 | DECOMPOSITION RESULTS

Table 4 presents the key findings of our OB decompositions of workers' log gross hourly wages
(including non-base compensation), where we note in passing that these do not deviate in
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general terms from the results based on the VSE 2010 reported in Collischon (2019). At the
mean of the unconditional wage distribution, 57 per cent of the GPG of 25.5 log points can be
attributed to the included covariates.10 Among the different forms of non-base compensation,
gender differences in the bonus-to-income ratio are an important contributor to the mean GPG
in that they explain 2.6 log points or 10 per cent of the mean GPG.11 In contrast, gender differ-
ences in the prevalence of shift premia or overtime pay contribute little.

Like shift premia and overtime pay, human capital variables and collective bargaining cov-
erage play only a minor role, which is in line with many recent studies (e.g., Goldin, 2014;
Oberfichtner et al., 2020). Also in line with previous evidence, gender differences in job charac-
teristics and in hierarchy levels contribute markedly to the mean GPG in that they explain 6.8
log points (27 per cent) or 4.4 log points (17 per cent), respectively.

Turning to the GPG at other points of the unconditional wage distribution, we observe that
the contribution of gender differences in the bonus-to-income ratio to the GPG rises from 1.1
log points at the first decile to 3.4 log points at the ninth decile. As the GPG more than doubles
from 15.4 log points to 37.7 log points when moving from the first decile to the ninth decile,
gender differences in bonuses contribute significantly to the GPG along the whole wage distri-
bution with a pretty stable relative contribution in between 7 per cent and 12 per cent of the
GPG at the respective quantile.

This finding contrasts with other forms of non-base compensation that explain only little of
the GPG. Although 0.6 (0.5) log points or 4 per cent (2 per cent) of the GPG is attributable to
gender differences in the prevalence of shift premia at the first decile (quartile) of the wage dis-
tribution, which thus contribute somewhat to sticky floors, we see no contribution in the mid-
dle and the upper part of the wage distribution. And the contribution of less frequent overtime
pay among women than men is nil over the entire wage distribution.

Turning to the other covariates in our RIF decompositions, we observe that gender differ-
ences in job characteristics explain 3 log points of the GPG at the first decile but 14 log points at
the ninth decile and thus a rising fraction of the GPG of 19 per cent at the first and 37 per cent
at the ninth decile. This rising contribution along the wage distribution is even more pro-
nounced for hierarchy levels that explain 0.5 log points or 3 per cent of the GPG at the first dec-
ile, but 11 log points or 29 per cent at the ninth decile. This latter finding means that the
underrepresentation of women in higher hierarchy levels with higher wages disproportionately
contributes to the GPG in the upper part of the wage distribution, in line with glass ceilings
stemming from discriminatory promotion practices against women, but also in line with
women being less career-oriented than men.

Given the high and rising contribution of bonus payments, job characteristics, and hierarchy
levels to the GPG in the upper quantiles, we find that the unexplained part of the GPG shrinks as
we move upward the wage distribution. We further see that reweighting errors are small in size in
all decompositions (and even statistically insignificant most of the time) and that they are also
accompanied by modest specification errors, which points at a good quality of the reweighting pro-
cedure and little deviations from the local linearity assumption inherent to the RIF regressions.

One concern with our wage decomposition results is that our sample includes part-time
workers who are less likely to receive (substantial) bonuses (see also Table B1) and who are
more often women. Hence, our results may reflect, at least to some extent, gender differences in
chosen working hours. In a check of robustness, we therefore perform the wage decompositions
for the subsample of full-time workers. Reassuringly, our results for the bonus-to-income ratio
are virtually the same when considering full-time workers (see Table D1), for whom working
hours differences are of minor importance.
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We also note in passing that our findings remain robust when restricting to further subsam-
ples (results available upon request): They show up when considering separate samples for East
Germany and West Germany, for workers covered by collective wage agreements and uncov-
ered workers, and for workers employed in manufacturing and services. Finally, our results
change little when performing the OB decomposition on the ordinary least square (OLS) and
RIF regressions directly, that is when omitting the first-step reweighting procedure suggested
by Firpo et al. (2018).

So far, we found clear evidence that bonus payments are an important source of the GPG
whose absolute contribution to the GPG is rising as we move up the wage distribution and
whose relative contribution is more or less constant around 10 per cent. In our descriptive anal-
ysis, we also saw that bonus payments are more prevalent and more sizeable in top hierarchy
levels and differ more between men and women there than in the lower ranks which suggests
that gender differences in bonus payments are likely to explain an even bigger part of the GPG
among the higher echelons. To check this suggestion, we now present OB decompositions akin
to those of Table 4 separately for the subgroups of managers and specialists, that is the two
highest hierarchy levels in our data that comprise roughly a quarter of the workers in our
sample.

Table 5 reports the OB decomposition for managers, that is for workers at the top hierarchy
level comprising 8 per cent of workers in our sample. As we saw earlier in the descriptive find-
ings, the GPG is much larger for the subgroup of managers compared with all other groups of
workers and amounts to 28.6 log points at the mean. It also rises when moving up the wage dis-
tribution from 26.1 log points at the first decile to 35.1 log points at the ninth decile. The
included covariates explain roughly half of the mean GPG, and gender differences in the bonus-
to-income ratio stand out as the single most important contributor of 6.5 log points or 23 per
cent to the mean GPG. Second comes gender differences in job characteristics that explain 6.4
log points or 22 per cent of the mean GPG, and third, gender differences in human capital that
contribute 2.5 log points or 9 per cent. As was the case for all workers, non-base compensation
in form of shift premia and overtime pay are unimportant.

What is more, for managers bonus payments disproportionately contribute to the GPG in
the upper part of the unconditional wage distribution. Both their absolute and their relative
contribution to the GPG steadily rises as we move to higher quantiles. Whereas gender differ-
ences in the bonus-to-income ratio explain 3.3 log points or 13 per cent of the GPG at the first
decile, they explain even 11.8 log points or about a third of the GPG at the ninth decile. Notably,
gender differences in bonuses are the most important contributor to the GPG once we move to
the third quartile of the wage distribution and amount to almost two thirds of the explained
part of the GPG at the ninth decile. In other words, at this top of the top gender differences in
base salaries attributable to worker and job characteristics make up just one third of the
explained GPG. This finding is clearly in line with glass ceilings in bonuses that translate into
glass ceilings in total pay. And it is also in line with the notion that employers use their larger
discretion over bonus payments compared with base salaries to discriminate against women as
well as with the notion of men negotiating harder than women over bonuses.

Turning to the second highest hierarchy level, that is specialists who make up 17 per cent of
workers in our sample, Table 6 shows that the patterns found for managers are mostly group-
specific. For specialists, gender differences in the bonus-to-income ratio explain 2.1 log points
or 12 per cent of the mean GPG of 18.4 log points. This is roughly half of the relative contribu-
tion of bonuses to the mean GPG found for managers in Table 5 and about a third of the contri-
bution of job characteristics to the mean GPG of specialists, which explain 6.1 log points or
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33 per cent. Furthermore, when moving along the wage distribution gender differences in
bonus payments explain roughly 10 per cent of the GPG at all the quantiles considered. The
only exception is the ninth decile where their contribution of 3.3 log points or 16 per cent to the
GPG is more pronounced but still substantially lower than their contribution to the GPG of
managers at the ninth decile (11.8 log points or 34 per cent).12

5 | DISCUSSION

How do our findings relate to the existing evidence on the influence of bonus payments on the
GPG? And what are possible caveats about our findings?

As we saw in the introduction, there exist, to the best of our knowledge, only two papers
that explicitly investigate how bonuses shape the GPG and these exclusively focus on workers
in top jobs. Examining executive directors of UK-listed firms, Kulich et al. (2011) find a descrip-
tive median GPG of 19 per cent and a substantially larger median gender gap in bonuses of
36 per cent. What is more, bonuses paid to women are not only smaller in absolute terms than
those paid to men, but also in relative terms, with bonuses amounting to 24 per cent (27 per
cent) of women's (men's) base salaries at the median. Investigating middle managers in the
German chemical sector, Grund (2015) documents an average GPG of 22 per cent and an aver-
age gender gap in bonuses of 46 per cent. In OLS regressions that control for a large array of
individual and job characteristics, he further shows that women receive 8 per cent less bonuses
than men on average, but only 3 per cent less fixed salaries, implying a larger GPG for higher
bonus-to-income ratios.

Overall, these previous findings for workers in top jobs nicely square up with our findings
for the much broader population of workers at all hierarchy levels. They are further consistent
with our findings for workers at the top of the hierarchy, though we find, in contrast to a
robustness check by Grund (2015) based on conditional quantile regressions, clear evidence of a
widening of the GPG when moving up the wage distribution (both for all workers and for
workers in top jobs).

Turning to possible caveats about our findings and our suggested interpretation of them in
terms of glass ceilings, we already discussed the problem that gender differences in bonuses
may to some extent originate from differences in working hours that, in turn, are partly chosen
by workers. Since restricting to full-time workers did not change our estimates, we think this
issue is of little concern. Somewhat related, though, gender differences in bonuses may stem
from performance differences unobserved by the econometrician. Hence, their contribution to
the GPG could reflect such performance differences rather than discriminatory practices and
vertical segregation, and we acknowledge this possibility, which we unfortunately cannot rule
out with our data.

One further caveat is that our data do not contain information on parental leave periods
and thus prevent us from correcting workers' job tenure for such career interruptions. This does
not only mean that our data tend to overstate women's tenure relative to men's, but it may also
affect our results because Gerst and Grund (2022) document, in a follow-up paper to Grund
(2015), that parental leave periods widen both the mean GPG and the mean gender gap in
bonuses. Although our feeling is that the potential for severe bias is limited in our application,
our data do not allow us to explore this issue further. In particular, the VSE data do not include
information on workers' family status that would have permitted us to check how our results
vary with workers' number of children.
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6 | CONCLUSION

Using German linked employer–employee data from the mandatory Structure of Earnings
Survey for the year 2014, this paper has investigated how gender differences in non-base com-
pensation influence the GPG. To that end, we analysed the contribution of bonus payments,
shift premia, and overtime pay to the mean GPG and to the GPGs along the unconditional wage
distribution.

Descriptively, we saw that women are less likely to receive bonus payments and also receive
less sizeable bonuses. The same pattern also showed up for shift premia and overtime pay, but
these forms of non-base compensation are much more limited in prevalence as is, in conse-
quence, their scope to contribute substantially to the GPG. We further observed that the GPG is
more pronounced when wages include bonus payments and that the difference in the GPG
from the inclusion of bonuses is larger in higher hierarchy levels and at higher quantiles of the
wage distribution.

In wage decompositions, we found that gender differences in bonus payments are an impor-
tant contributor to the GPG both at the mean and along the unconditional wage distribution.
They explain about 10 per cent of the mean GPG and the GPG at several quantiles of the wage
distribution. That said, their absolute contribution rises over the wage distribution as does the
GPG, where the latter finding is consistent with glass ceilings. Further in line with glass ceil-
ings, gender differences in bonuses are much more important for managers at the top of the
hierarchy, and their absolute and their relative contribution to managers' GPG also steadily
rises as one moves up the wage distribution. What is more, they stand out as the most impor-
tant contributor to the GPG at the top of the top in that they explain almost two thirds of man-
agers' GPG at the ninth decile of the wage distribution.

In short, our results show that gender differences in bonus payments contribute substan-
tially to the GPG, and they are clearly in line with glass ceilings in the form of much more pro-
nounced gender differences in bonuses in top jobs. These may reflect employers' larger
discretion over bonus payments compared with base salaries that leaves women in top jobs par-
ticularly vulnerable to discrimination, but may also mirror that ‘women do not ask’ (Babcock &
Laschever, 2003) and realize inferior outcomes in negotiations, which are more likely to take
place in top jobs. That said, our data did not allow us to rule out that gender differences in
bonuses may also stem from performance differences rather than discriminatory practices. Set-
tling this issue is a promising avenue for further research.

As Goldin (2014) notes, women's job decisions continue to shift toward more remunerative
and career-oriented fields. We expect this ongoing trend to further increase the important role
of bonus payments for the GPG documented in this paper. Unfortunately, our data did not per-
mit us to analyse specific components of bonus payments, such as stock options, incentive
bonuses, and profit sharing. Such a detailed analysis promises additional insights why bonus
payments are lower for women than for men and on the specific channels how they contribute
to the GPG, and potential glass ceilings in particular.
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ENDNOTES
1 The exception is a negligible number of workers with exceptionally high wages, that is, a yearly remuneration
exceeding €750,000, that are censored and that we exclude from our sample.

2 Note that the VSE data do not contain information on parental leave periods, so tenure is just the elapsed time
since firm entry. We will return to this issue later when discussing our results in Section 5.

3 For more details on the prevalence of bonus payments, see Appendix B.
4 Specifically, the bonus-to-income ratio is the ratio of worker's yearly bonus payments and his or her total
yearly earnings including bonus payments and other non-base compensation.

5 Note that we obtain similar patterns when distinguishing high-skilled workers with an academic education,
medium-skilled workers with a vocational training, and low-skilled workers with neither. That is, the GPG is
larger in the upper part of the wage distribution, for higher skill levels, and in the upper part of the wage dis-
tribution within skill levels, and even more so when wages include bonus payments (see Table C1).

6 That said, we cannot rule out that these descriptive patterns are, for example, driven by job heterogeneities
within hierarchy levels and correlations of hierarchy levels with firm characteristics, such as firm size. How-
ever, this should be less of a concern in our multivariate wage decompositions that account for a large array of
job and firm characteristics.

7 Calculations are done in Stata 16.1 using the ado-files by Rios-Avila (2020).
8 As a check of robustness, we also perform wage decompositions in which all three types of non-base compen-
sation are included either as income ratios or as dummy variables. In the former specification reported in
Table D2, we get almost the same findings as in our baseline specification reported in Table 4. In the latter
specification reported in Table D3, the contribution of the dummy variable for bonus payments to the
‘explained’ part of the GPG is generally lower than the contribution of the bonus-to-income ratio in our base-
line specification. This finding, however, is hardly surprising against the background that the vast majority of
workers in our sample, men and women alike, receive some bonus payments, so that the intensive margin of
bonuses captured by the bonus-to-income ratio is arguably more important than their extensive margin cap-
tured by the dummy variable.

9 Note that we employ the normalization procedure by Yun (2005) for those dummies reflecting categorial vari-
ables with more than two values.

10 Given our large sample size, we will in the following abstain from commenting on statistical significance and
focus on effect sizes instead.

11 When interpreting this finding note that the bonus-to-income ratio measures the share of bonuses in workers'
hourly wage including these bonuses and other non-base compensation and thus only captures the composi-
tion of workers' salaries in terms of bonuses. This means, in particular, that a higher bonus-to-income ratio
does not imply a higher wage and that there is no mechanical relationship between the bonus-to-income ratio
and wages or workers' position in the wage distribution.

12 Note that we get very similar results when running wage decompositions for the group of high-skilled
workers (reported in Table D4), which one should have expected given that about two-thirds of workers with
an academic education work at the top of the hierarchy and specialists clearly outnumber managers in our
sample.
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APPENDIX A: HIERARCHY LEVELS

The hierarchy level information in the VSE 2014 takes on five values ranges from working ‘sim-
ple tasks’ to ‘managerial duties.’ Workers are assigned into these groups based on the opera-
tional grouping in the collective agreement or if there is no coverage based on the definitions
given in the VSE as follows:

Hierarchy level 1 ‘managerial duties’ comprise: ‘Workers in leading positions with supervi-
sory and disposition powers. These also comprise, for example, salaried managing directors,
provided that their earnings at least partially include payments that are independent of success.
Also included are all workers who perform disposition or management tasks in larger manage-
ment areas (e.g., heads of department) and workers with activities that require extensive com-
mercial or technical expertise.’

Hierarchy level 2 ‘specialists’ comprise: ‘Workers with very difficult to complex or multifac-
eted activities that usually require a completed vocational training and several years of work
experience as well as special expertise. These activities are predominantly carried out indepen-
dently. In addition also workers who hold responsibility in small areas or for other coworkers.’

Hierarchy level 3 ‘experienced workers’ comprise: ‘Workers with difficult specialist activi-
ties that usually require a completed vocational training, sometimes combined with work
experience.’

Hierarchy level 4 ‘no decision-making responsibilities’ comprise: ‘Semi-skilled workers with
predominantly simple activities that do not require a vocational training but special knowledge
and skills for special, industry-related tasks. The necessary knowledge and skills are usually
acquired through a training period of up to 2 years.’

Hierarchy level 5 ‘simple tasks’ comprise: ‘Unskilled workers with simple, schematic activi-
ties or isolated work processes that do not require a vocational training. The necessary knowl-
edge and skills can be acquired by a training of up to 3 months.’
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APPENDIX B: FURTHER DESCRIPTIVE FINDINGS ON BONUS PAYMENTS

Since only few papers investigate bonus payments in detail, this appendix provides some addi-
tional descriptive findings on the prevalence of this non-base remuneration component. As is
seen from Table B1, bonus payments are more widespread in West Germany than in East
Germany, with 71 per cent of West German but just 60 per cent of East German workers receiv-
ing at least one yearly bonus payment. They are further more prevalent in the manufacturing
than in the services industries (83 per cent vs. 66 per cent of workers) and in large companies
than in small firms. Moreover, 88 per cent of workers covered by collective bargaining receive
bonus payments compared with just 58 per cent of uncovered workers. Finally, they are more
widespread among high-wage than among low-wage workers, with 86 per cent of workers with
above-median wages receiving bonus payments but only 52 per cent of workers with below-
median wages.

TABLE B1 Prevalence of bonus payments

West Germany 71%

East Germany 60%

Manufacturing 83%

Services 66%

Full-time employment 74%

Part-time employment 60%

Firm size

<50 workers 47%

50–249 workers 74%

250 and more workers 89%

Worker covered by collective bargaining 88%

Worker uncovered by collective bargaining 58%

Worker with above-median wage 86%

Worker with below-median wage 52%

Note: VSE 2014, weighted using sample weights.
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APPENDIX C: GENDER PAY GAP BY WORKERS' EDUCATIONAL ATTAINMENT

TABLE C1 Gender pay gaps in gross hourly wages along the wage distribution

Mean p10 p25 p50 p75 p90

Excluding bonus payments

Overall 23% 12% 16% 17% 24% 31%

High skill 27% 24% 24% 26% 26% 26%

Medium skill 17% 12% 13% 12% 16% 23%

Low skill 17% 1% 6% 15% 17% 23%

Including bonus payments

Overall 26% 12% 16% 17% 26% 33%

High skill 30% 24% 25% 28% 29% 31%

Medium skill 18% 12% 13% 12% 17% 25%

Low skill 18% 1% 7% 14% 18% 24%

Note: VSE 2014, weighted using sample weights.
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1 INTRODUCTION

In recent decades, unionization has been on the decline worldwide, and collective bargaining
coverage has fallen in many countries, including Germany (OECD, 2019; Schnabel, 2020; Visser,
2019). What is more, in Germany, fewer and fewer employers seem to extend the terms of the
collective agreements they negotiated with unions to non-union members (which was first noted
by Fitzenberger et al., 2013 but has been largely neglected in public discussions). In the past, it
was a long-standing employer policy to treat unionmembers and non-members in the same plant
equally in order to preventworkers from joining unions. Abandoning this policy (plus the ongoing
reduction in union membership) would imply that the effective coverage of workers by collective
agreements is on the retreat, and that this retreat is evenmore pronounced than usually assumed.
In consequence, the German system of collective bargaining may be less comprehensive, the pro-
tection of workers via collective agreements weaker and inequality between different groups of
workers higher.
In addressing these topics, it is a major problem that we do not know how many and which

workers currently still benefit from being covered by collective agreements – either directly by
being union members who are entitled to receive the union wage or indirectly by extension of the
union wage to non-union members in a plant. It is also unknown how (non-union) workers in
firms covered by a collective agreement are affected if their employer decides not to extend the
terms of the collective agreement to them. More specifically, it would be interesting to see what
this (non-)coverage implies in terms of wages. When investigating this hitherto neglected aspect,
our main focus will not be comparing the wages of similar individuals in plants that are covered
or not covered by union agreements – a question which has been analysed before in the literature.
We rather prefer to look at differences in (non-)coverage within a plant and analyze the resulting
heterogeneity among various groups of workers.
Briefly screening the extant literature for Germany, we see that the extent of bargaining cover-

age as well as its fall over time in the private sector has been documented in various studies (e.g.
Addison et al., 2017; Ellguth&Kohaut, 2021; Oberfichtner& Schnabel, 2019). Usually, such studies
use survey data from the IAB Establishment Panel and they report the percentage of workers cov-
ered by collective bargaining under the assumption that all workers in plants bound by collective
agreements receive the union wage (and employers do not differentiate between unionized and
non-unionizedworkers). In contrast, using administrative data from the 2001 wave of the German
Structure of Earnings Survey, Fitzenberger et al. (2013) show that many plants in Germany that
are bound by collective agreements do not pay all their workers according to thewage laid down in
the collective agreement. The authors consequently distinguish between bargaining coverage at
the firm level and the individual level, and this distinction (and a more recent, expanded version
of this dataset) will also be at the heart of our subsequent analysis.
Concerning the wage effects of bargaining coverage, there is some empirical evidence that

workers receive higher wages in plants covered by collective bargaining, ceteris paribus, with
estimates of the mean wage premium ranging from 2 per cent to 8 per cent and that this con-
nection seems to reflect rent-sharing (e.g. Addison et al., 2010; Gürtzgen, 2009; Hirsch & Müller,
2020). Fitzenberger et al. (2013) find that a higher share of employees in a plant covered by a
collective agreement is associated with higher wages, but – holding coverage at the plant-level
constant – individual coverage is associated with lower wages (and less wage dispersion). Their
cross-sectional study, however, is restricted to the year 2001, to West Germany, and to prime-age
male employees working full-time hours in jobs without managerial duties. Hence, it does not
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fully elaborate on the heterogeneity of groups of workers in terms of individual coverage and
wage effects.
Against this background, the present study investigates which workers still benefit from collec-

tive agreements, which workers are not covered anymore and what this means for their wages.
Using a recent and representative administrative data set and applying unconditional quantile
regressions and firm-fixed-effects estimations, we contribute to the literature by addressing the
following research questions:

1. How large is the share of workers in plants covered by collective bargaining who do not enjoy
effective individual coverage anymore? And who are the workers who are not individually
covered?

2. What are the wage implications of not being individually covered (at the mean and across the
wage distribution)? And do they differ for various types of workers?

3. Do unions still achieve their goal of protecting the most disadvantaged workers, such as low-
skilled and low-paid workers (e.g. Blau & Kahn, 1996)?

The paper is organized as follows: Section 2 sketches the institutional background of industrial
relations and bargaining coverage in Germany and describes our rich data. Section 3 presents
some descriptive evidence indicating that a substantial share of workers in plants covered by a
collective agreement do not enjoy effective individual coverage (and thus not the union wage).
Individual non-coverage is found to be more prevalent among men, managers and workers in the
bottom and the top quarter of the wage distribution. Empirical evidence how individual (non-
)coverage by collective agreements relates to workers’ wages is presented in Section 4. The results
of our econometric analyses with unconditional quantile regressions and firm-fixed-effects esti-
mations demonstrate that not being individually covered by a collective agreement has serious
wage implications for most workers. Low-wage non-union workers and those at low hierarchy
levels particularly suffer since employers abstain from extending union wages to them, in such a
way jeopardizing unions’ goal of protecting all disadvantaged workers. Section 5 concludes with a
discussionwhy non-unionworkers do not react to being individually uncovered by simply joining
unions.

2 INSTITUTIONAL BACKGROUND AND DATA

In Germany, the constitutionally protected principle of bargaining autonomy gives organizations
of employers and employees the right to regulate wages and working conditions without state
interference. Unions and employers negotiate regional or nationwide collective agreements that
are legally binding and may be set up either as multi-employer agreements at industry level or as
single-employer agreements at firm level. Firms may decide to be covered by these agreements,
but they can also abstain from collective bargaining with unions and negotiate wages individually
with their workers. If firms are bound by (single- or multi-employer) collective agreements, they
cannot undercut, but only improve upon the minimum terms and conditions laid down in these
agreements, through voluntary premiums, such as higher wages or more holidays. The concrete
implementation and monitoring of collective agreements is often relegated to management and
works councils. The latter are worker representatives that a plant’s workforce may elect and that
have substantial consultation and co-determination rights – albeit not concerning wage setting
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(for details on the German system of industrial relations and wage setting, see Gartner et al., 2013
or Keller & Kirsch, 2021).
Collective bargaining agreements regulate wages, working hours and working conditions for

all blue-collar workers and for most white-collar workers up to a certain hierarchy level, typi-
cally lowermanagement, whereas for higher hierarchy levels contracts are negotiated individually
between the employee and the employer. The wages and working conditions agreed in collective
agreements apply only to the firms bound by the agreements (either directly or via membership
in an employers’ association) and to those of their workers who are members of the unions that
signed the agreements. Non-union workers in a plant are not entitled to be paid the union wage
laid down in the collective agreement.1 But employers are free to extend the agreedwages towork-
ers who are not unionmembers, in such a way reducing these workers’ incentive to join the union
in order to receive the union wage.2 Formany years, most employers have adopted such a strategy
that intends to keep unionization low, so that the bargaining coverage of a firm was assumed to
be equivalent to the bargaining coverage of its workers.
In fact, themost frequently used indicator of the bargaining coverage rate in Germany, which is

based on an annual survey of about 16,000 plants in the IAB Establishment Panel (for details, see
Ellguth&Kohaut, 2021), follows this reasoning. It asks plantswhether they are covered by amulti-
or single-employer collective agreement and then reports the percentage ofworkers covered in the
economyor in a sector under the premise that allworkers in plants bound by collective agreements
receive the union wage (assuming that firms do not differentiate between union members and
non-unionized employees).
The picture differs if firms decide to pay the wage laid down in a collective agreement only to

union members who are directly entitled to this wage, but do not extend this wage to non-union
members.3 This increasingly seems to be the case in Germany. Fitzenberger et al. (2013) show
that among those plants in Germany that are bound by collective agreements, the large majority
does not pay all their workers according to the wage laid down in the collective agreement. This
insight is based on the German Structure of Earnings Survey (SES henceforth) for the year 2001,
an administrative data set that allows a finer distinction in terms of worker coverage and that we
also use in our empirical analysis.
Wemake use of the two latest surveys of the SES for the years 2014 and 2018, which are provided

as scientific use files by the Federal Statistical Agency (Statistisches Bundesamt) of Germany (for
details, see Federal Statistical Agency, 2016, 2020). The SES 2014 and SES 2018 are representative
surveys of all German firms with at least one worker, and each survey contains information on
about 70,000 firms and one million workers. The data quality of these rich employer–employee
data is high because most observations originate from firms’ personnel records and because firms
are obliged by law to answer the survey correctly, so that the SES differs from the IAB Establish-
ment Panel in terms of its mandatory nature. It also differs from the latter in that it surveys all
plants employing at least one worker and not just those plants with at least one worker subject to
social security contributions. The survey’s wider population, in turn, means that the SES also con-
tains, for instance, small owner-led firms with only marginally employed among their workforce,
such as restaurants, shops and so on, which are absent from the IAB Establishment Panel.
Crucial for our purpose, the SES not only asks whether a plant is bound by a single- or multi-

employer collective agreement, but covered plants also have to report for a random sample of their
workers whether these are paid according to a collective agreement.4 Consequently, the informa-
tion from the SES allows us to identify uncovered workers in covered plants and thus to observe
the effective individual coverage of workers by collective agreements. That said, two drawbacks
of our data are that the surveys are repeated cross sections rather than panel data and that they
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TABLE 1 Worker coverage rates

Year
2014 2018
coverage rate (%) Δ pp

Worker works in a covered plant
Overall 42.85 37.91 −4.94
Multi-employer agreement 33.85 31.48 −2.37
Single-employer agreement 9.00 6.43 −2.57

Worker is individually covered by a collective agreement
Overall 39.37 34.37 −5.00
Multi-employer agreement 30.93 28.38 −2.55
Single-employer agreement 8.44 5.99 −2.45

Share of uncovered workers among workers in covered plants
Overall 8.12 9.34 1.22
Multi-employer agreement 8.63 9.85 1.22
Single-employer agreement 6.22 6.84 0.62

Note: SES 2014 and 2018. Weighted using sample weights.

do not include information on the existence of works councils which form the second backbone
of the German model of industrial relations (Oberfichtner & Schnabel, 2019).
Apart from the information about collective agreement coverage, the SES data include a wide

set of worker and plant characteristics.Worker characteristics comprise, inter alia, information on
workers’ earnings, sex, age, job tenure, working hours, educational attainment as well as on hier-
archy levels, temporary (as opposed to permanent) contracts and occupations.5 The SES data thus
differ from other administrative data for Germany, in particular the linked employer–employee
data provided by the IAB, in that they contain detailed information on working hours and thus
accurate hourly wages, and in that the included earnings information is not subject to censoring,
thereby permitting us to analyse top earners’ wages.6 Plant characteristics include information on
firm size, workplace size, industry, location in either West or East Germany and coverage by col-
lective wage agreements as detailed above.We use these data to build up a sample of workers aged
18–65 years employed in the private sector, excluding apprentices, marginally employed, partial
retirees and temporary agency workers.

3 DESCRIPTIVE EVIDENCE

Using the SES data, Table 1 provides various coverage rates of collective agreements for the years
2014 and 2018,whereweweight observations for individualworkers using the SES sampleweights.
The first coverage rate reports the percentage of workers employed by a plant that is bound by
a collective agreement and thus implicitly assumes that all workers in a covered plant are also
covered at individual level. In 2014, 43 per cent of workers hold jobs at a covered plant, where 34
per cent of workers are employed by a plant covered by a multi-employer agreement and 9 per
cent by a plant covered by a single-employer agreement. Four years later in 2018, only 38 per cent
of workers hold jobs at covered plants, which amounts to a fall in the coverage rate by 5 percentage
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points. Furthermore, in 2018, 31 per cent or 6 per cent of workers, respectively, are employed by a
plant covered by a multi-employer or single-employer agreement.
Comparing these numbers to numbers obtained from the IAB Establishment Panel, which also

allows to calculate the share of workers employed by covered plants, we find that coverage rates
from the IAB data are generally higher (but the downward trend is quite similar). In 2014, 58 per
cent of workers in the IAB data work in plants covered by collective agreements, and 54 per cent
of workers do so in 2018 (Ellguth & Kohaut, 2015, 2019). This discrepancy, however, is hardly sur-
prising because the population of the IAB Establishment Panel is restricted to plants with at least
one worker subject to social security contributions and thus misses all those small plants unlikely
to be covered by collective agreements that only employ workers who are not subject to social
security contributions, for example owner-led plants with only marginally employed workers.
The second coverage rate in Table 1 reports the percentage of workers who are individually cov-

ered by a collective agreement, that is workers who work at a covered plant and receive the union
wage. In 2014, 39 per cent of workers are covered by collective agreements and this number falls
by 5 percentage points to 34 per cent 4 years later. These numbers are lower than the percent-
ages of workers employed by covered plants and thus make clear that a non-negligible number
of workers are indeed uncovered by collective agreements despite working for a covered plant. In
other words, we have clear evidence that employers do not extend union wages to all non-union
members and that the prevalence of such exemptions is non-trivial in magnitude.
Specifically, in 2014, 8 per cent of workers employed by a covered plant are uncovered, and

this number even rises somewhat to 9 per cent in 2018 (Table 1). What is more, we see that
the prevalence of exemptions is smaller for single-employer than for multi-employer collective
agreements, which suggests that single-employer agreements are more often extended to non-
unionized workers (though we lack information on individual unionmembership to substantiate
this point because we do not know whether unionization rates are different across plant with
single- and multi-employer collective agreements). That exemptions are larger for multi- than for
single-employer agreements seems plausible given that the latter are tailor-made for the specific
employer at hand.
Next, Table 2 shows for the most recent SES 2018 survey coverage rates across different groups

of workers. Both the percentage of workers employed by a covered plant and the prevalence of
workers who are individually covered by a collective agreement vary substantially across these
groups of workers considered, but the patterns of both are in general very similar. We thus focus
on the rate of individual coverage. Individual coverage is larger in West (35 per cent) than in
East Germany (29 per cent), and it varies substantially among firms of different size and among
sectors. Individual coverage is substantially rising with firm size and, among sectors, it is highest
in agriculture, mining, energy and water (49 per cent) and lowest in services (31 per cent).
Turning to worker characteristics, we find that individual coverage is higher for workers aged

50 or older compared to younger workers, but similar for men and women and for workers on
full-time and part-time hours.We further find substantial differences in individual coverage along
hierarchy levels. 43 per cent of specialists, which is the second-highest category, are individually
covered followed by workers on simple tasks at the bottom of the hierarchy, where 38 per cent are
individually covered. For workers on the other three hierarchy levels, the individual coverage rate
ranges from 30 per cent to 35 per cent. Moreover, individual coverage is much higher in the upper
half of the wage distribution (46–47 per cent in the two top quarters of the wage distribution)
than in the bottom half (15 per cent in the lowest and 30 per cent in the second quarter of the
distribution). If individual coverage leads to wage gains, we expect to see more covered workers
in the upper part of the wage distribution, in line with these patterns.
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TABLE 2 Worker coverage for subgroups in 2018

Worker works in
a covered plant
(%)

Worker is
individually covered
by a collective
agreement (%)

% of uncovered
workers among
workers in covered
plants

West 38.91 35.21 9.51
East 31.45 28.89 8.14
Agriculture, mining, energy and
water

52.76 49.23 6.69

Construction 44.12 39.02 11.56
Manufacturing 45.08 41.08 8.87
Services 34.69 31.38 9.54
Firm size
1–49 16.33 14.84 9.12
50–250 30.98 27.88 10.01
250 and more 64.75 58.80 9.19
Men 37.57 33.50 10.83
Women 38.30 35.37 7.65
Full-time 38.17 34.23 10.32
Part-time 37.38 34.65 7.30
Age
18–29 34.09 31.28 8.24
30–49 36.34 32.89 9.49
50 and older 41.46 37.50 9.55
Hierarchy level
Managerial duties 45.89 34.72 24.34
Specialist 47.92 42.59 11.12
Experienced worker 34.30 32.24 6.01
No decision making 32.32 30.08 6.93
Simple tasks 41.31 38.31 7.26
Wage quartiles
Wage < Q1 16.88 14.74 12.68
Q1 <Wage <Median 32.18 29.69 7.74
Median <Wage < Q3 48.45 46.24 4.56
Wage > Q3 54.11 46.78 13.55

Note: SES 2018. Weighted using sample weights.

Our main interest is analyzing the non-extension of collective agreements reported in the last
column of Table 2. Although there are some differences across subgroups in the number of work-
ers who are uncovered by collective agreements despite working for covered plants, on which we
will comment in a moment, the general impression is that the non-extension of collective agree-
ments is pervasive. For only few groups ofworkers,we find substantial deviations from the average
share of uncovered workers in covered plants of 9 per cent.
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Turning to the differences across groups of workers, we find little such differences among East
and West Germany, among firms of different size and among workers of different age. However,
there exist some non-trivial differences across some groups. Among sectors, exemptions are most
often found in construction (12 per cent) and least often among agriculture, mining, energy and
water (7 per cent). Men (11 per cent) are more often uncovered by collective agreements despite
working for a covered plant than women (8 per cent) and full-time workers (10 per cent) more
often than part-time workers (7 per cent); in other words, these groups of workers are more often
exempt from collective agreements. Moreover, we see that workers at higher hierarchy levels are
much more often exempt than workers at lower hierarchy levels. Whereas 24 per cent of workers
with managerial duties and 11 per cent of specialists are exempt, the same holds true for only 6–7
per cent of experiencedworkers, workers with no decisionmaking andworkers with simple tasks.
The high share of workers with managerial duties who are not covered by collective agreements
is not surprising given the fact (mentioned above) that for higher hierarchy levels, contracts are
often negotiated individually between the employee and the employer rather than collectively
with the union.
Finally, we see clear differences in exemption rates along the wage distribution.Whereas 13 per

cent of workers in the bottom quarter of thewage distribution and 14 per cent of workers in the top
quarter are exempt from collective agreements, just 5 per cent of workers in the second and 8 per
cent of workers in the third quarter are uncovered by collective agreements despite working for a
covered plant. This latter finding not only documents that low-wage and high-wage workers are
more often exempt from collective agreements, but it also suggests that employers’ decision not
to extend union wages is specifically targeted at these two groups. It is tempting to suspect that
firms do not extend the collective agreement to low-wage workers to pay lower wages to these
workers, which would, in turn, mean that particularly vulnerable low-wage workers would suffer
more from not getting the union wage. On the other hand, employers often exempt high-wage
workers from collective agreements to negotiate their pay individually, which may result in even
higher wages to these workers than to covered workers. We will investigate these possibilities in
more detail in the following section.
Answering our first research question, the descriptive evidence presented heremakes clear that

a substantial share of about 9 per cent of workers in plants covered by a collective agreement do
not enjoy effective individual coverage (and thus not the union wage). Individual non-coverage
is more pronounced among some groups of workers, such as men, managers and workers, in the
bottom and the top quarter of the wage distribution.

4 WAGE EFFECTS

We now turn to how individual coverage by collective agreements relates to workers’ wages. To
that end, we run several wage regressions on the most recent 2018 SES survey.7 Specifically, we
regress the log hourly wage In wij of worker i employed by plant j on a dummy indicating individ-
ual coverage of the worker 𝑤𝑜𝑟𝑘𝑒𝑟𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑖 , a dummy indicating a plant covered by a collective
agreement 𝑝𝑙𝑎𝑛𝑡𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑗 and a set of worker and plant controls 𝐱𝑖 and 𝐳𝑗 , respectively. Hence,
our baseline regression model reads:

ln𝑤ij = 𝛽0 + 𝛽1workercovere𝑑𝑖 + 𝛽2plantcovere𝑑𝑗 + 𝐱′
𝑖
𝛾 + 𝐳′

𝑗
𝛿 + 𝑢ij (1)

where 𝑢𝑖𝑗 denotes the regression model’s error term. Note that by construction the dummy
𝑤𝑜𝑟𝑘𝑒𝑟𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑖 will only be one if the individual worker is covered by a collective agreement
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TABLE 3 OLS, fixed-effects and RIF regressions (SES 2018)

OLS regression for the mean and RIF regressions for different quantiles of workers’ log wage
Mean p10 p25 p50 p75 p90

Worker covered −0.00825 0.0783 0.128 0.114 −0.0416 −0.376
(0.00634) (0.00624) (0.00725) (0.00705) (0.0109) (0.0216)

Plant covered 0.0862 0.00964 0.0413 0.0202 0.0895 0.312
(0.00674) (0.00654) (0.00752) (0.00721) (0.0110) (0.0221)

Fixed-effects OLS regression for the mean and RIF regressions for different quantiles of workers’
log wage

Mean p10 p25 p50 p75 p90
Worker covered −0.0544 0.0643 0.0936 0.109 −0.0432 −0.557

(0.00609) (0.00590) (0.00639) (0.00707) (0.0128) (0.0254)

Note: SES 2018. Standard errors clustered at plant level in parentheses. Further controls included in the regressions are theworker’s
age (linearly and squared), tenure (linearly and squared); dummies for theworker’s education, sex, two-digit occupation, hierarchy
level, for working on full-time hours and on a temporary contract; and, in the regressions without plant fixed effects, dummies for
firm size, plant size and plant location in East Germany.

and also works for a covered plant meaning that 𝑝𝑙𝑎𝑛𝑡𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑗 is one, too. Hence, 𝛽2 informs us
on the wage consequences of plant coverage, that is the difference of wages of uncovered workers
at covered and uncovered plants, whereas 𝛽1 gives the wage consequences of individual coverage
in covered plants.8
To estimate how individual coverage relates to wages along the wage distribution, we estimate

Equation (1) for the mean of the wage distribution by OLS and we run unconditional quantile
regressions for various quantiles of the wage distribution using the recentred influence function
(RIF) approach (Firpo et al., 2009).9 In all these regressions, 𝛽1 is identified from both between-
plant and within-plant variation in wages that is left after controlling for worker and plant char-
acteristics.
Since our focus is on thewage consequences of individual coverage by collective agreements, an

alternative approach is to use within-plant variation in wages only, that is to just compare covered
and uncovered workers within plants that are covered by collective agreements (remember that
in uncovered plants,𝑤𝑜𝑟𝑘𝑒𝑟𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑖 is zero by construction). For that purpose, we also run fixed-
effects regressions:

ln𝑤ij = 𝛼𝑗 + 𝛽1workercovere𝑑𝑖 + 𝐱′
𝑖
�̃� + 𝜀ij (2)

where αj denotes the fixed effect belonging to plant j, which thus both absorbs the dummy for
covered plants 𝑝𝑙𝑎𝑛𝑡𝑐𝑜𝑣𝑒𝑟𝑒𝑑𝑗 and all other plant controls zj, and 𝜖𝑖𝑗 is the error term. The big
advantage of regression model (2) over model (1) is that comparing workers within plants means
controlling for all plant observables and unobservables, in particular for the existence of works
councils, which we do not observe in our data and which has been found to matter significantly
for wages (e.g. Addison et al., 2010; Hirsch & Müller, 2020). In the fixed-effects regression (2),
𝛽1 is identified solely from wage differences between covered and uncovered workers who are
employed by the same plant and thus informs us on thewage advantage of covered over uncovered
workers within covered plants. Again, we estimate Equation (2) for themean of the wage distribu-
tion by OLS and for various quantiles of the unconditional wage distribution in RIF regressions.
Table 3 reports the baseline estimates of regression models (1) and (2) for the mean of the

wage distribution and beyond. In terms of worker characteristics, the models control for workers’
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educational attainment, sex, age (linearly and squared), job tenure (linearly and squared), two-
digit occupation as well as for the hierarchy level, a temporary contract and working full-time. In
terms of plant characteristics, the models without plant fixed effects control for firm size, plant
size, two-digit industry and plant location in East Germany (which will be otherwise absorbed by
the fixed effect).
In the regressionswithout plant fixed effects in the upper panel of Table 3, we see that plant cov-

erage by collective agreements is associated with higher wages at themean and particularly in the
upper part of the wage distribution, ceteris paribus.10 The OLS estimate of the coefficient of plant
coverage of 0.086 implies that a 10 percentage points larger rate of covered plants is associatedwith
an increase in the mean wage by about 0.9 per cent, which is statistically significant at the 1 per
cent level. The associated increase is of similar magnitude for the third quartile and amounts to
even 3.1 per cent for the ninth decile, whereas it is much smaller inmagnitude for lower quantiles.
Although the positive correlation between wages and plant coverage could reflect that plant cov-
erage per se is driving up wages, it is no less consistent with the view that covered plants perform
better and, for this reason, pay higher wages.
Turning to the wage consequences of workers’ individual coverage by collective agreements in

covered plants, we see no significant association (neither in economic nor in statistical terms) of
individual coverage with the mean wage. Yet, this finding obscures divergent impacts of individ-
ual coverage on the lower and the upper part of the wage distribution that together compress the
wage distribution without altering its centre. A 10 percentage points larger rate of individual cov-
erage by collective agreements is associated with a statically significant rise in the first decile, the
first quartile and the median of wages in the range of 0.8–1.3 per cent. This finding suggests that
employers abstain from extending union wages to low-wage non-union workers in order to pay
lower wages to this group.11 Yet, these results for the lower half of the wage distribution contrast
with what we find for high-wage workers at the top of the distribution. A 10 percentage points
larger rate of individual coverage is associated with significant drop in the third quartile by 0.4
per cent and a significant drop in the ninth decile by even 3.8 per cent. These findings suggest
that for uncovered high-wage workers, union wages are considerably lower than the wages paid
to them outside the collective agreement, in line with our previous reasoning.
Turning to the lower panel of Table 3 that shows fixed-effects wage regressions, we see that the

wage consequences of individual coverage in covered plants change little when we rest identifi-
cation exclusively on the comparison of wages of covered and uncovered workers within covered
plants. The only exception are workers at the very top of the wage distribution. A 10 percentage
points larger individual coverage rate is now associated with a significant drop in the ninth decile
by 5.6 per cent (compared to 3.8 per cent in the model without the fixed effects). This more pro-
nounced wage compression of individual coverage at the top of the wage distribution, in turn,
means that such an increase in individual coverage is now associated with a slightly lower mean
wage by 0.5 per cent. Figure 1 clearly shows that individual coverage is accompanied by higher
wages up to the seventh decile of the wage distribution, whereas it is associated with lower wages
for top earners.
Next, we run separate fixed-effects OLS and RIF regressions for West and East Germany, for

men and women, and for workers at different hierarchy levels. Table 4 shows the core estimates
for the impact of workers’ individual coverage by collective agreements in covered plants. It cor-
roborates the general patterns found in Table 3 for most groups, but it also points at some rather
suggestive differences across groups. To start with, we find little differences between West and
East Germany and between men and women. For all these groups, an increase in individual
coverage is accompanied by higher wages in the lower half of thewage distribution and by smaller
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F IGURE 1 Estimated coefficient of
individual coverage of a worker by a
collective agreement in a covered plant
from fixed-effects OLS and RIF
regressions [Colour figure can be viewed
at wileyonlinelibrary.com]

F IGURE 2 Estimated coefficient of
individual coverage of a worker by a
collective agreement in a covered plant
from fixed-effects RIF regressions by
hierarchy level (SES 2018) [Colour figure
can be viewed at wileyonlinelibrary.com]

wages at the top of the wage distribution, so that individual coverage significantly compresses the
unconditional wage distribution. The only difference across groups is that the negative impact of
individual coverage on wages in the upper part of the wage distribution occurs at lower quantiles
for West German compared to East German workers and for men compared to women. This find-
ingmay reflect thatwe observe fewer top earners in East Germany and amongwomenwho for this
reason are exempt from collective agreements (i.e. are individually uncovered despite working for
a covered plant).
Turning to workers at different hierarchy levels, we find clear differences in the wage conse-

quences of individual coverage (see also Figure 2). For workers with simple tasks and workers
without decision making, higher individual coverage lifts the entire wage distribution and even
more so the distribution’s upper part, so that an increase in individual coverage not only improves
wage outcomes generally but also widens the wage distribution of these low-hierarchy workers.
In other words, uncovered low-hierarchy workers in covered plants lose substantially compared
to their covered counterparts and high earners among low-hierarchy workers even more so. This
implies that joining a union in order to obtain the union wage is particularly attractive to higher-
wage low-hierarchy workers.12
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TABLE 4 Fixed-effects and RIF regressions for subgroups (SES 2018)

Fixed-effects OLS regression for the mean and RIF regressions for different quantiles of workers’
log wage (estimates of the coefficient of worker covered)

Mean p10 p25 p50 p75 p90
West −0.0570 0.0706 0.0924 0.100 −0.0786 −0.556

(0.00653) (0.00754) (0.00684) (0.00775) (0.0139) (0.0267)
East −0.0372 0.0688 0.0701 0.126 0.0860 −0.269

(0.0159) (0.0117) (0.0144) (0.0169) (0.0280) (0.0518)
Men −0.0766 0.0663 0.0898 0.0927 −0.144 −0.630

(0.00675) (0.00739) (0.00728) (0.00979) (0.0160) (0.0310)
Women −0.0185 0.0616 0.0734 0.100 0.0571 −0.320

(0.00888) (0.00980) (0.0115) (0.00921) (0.0149) (0.0349)
Hierarchy level
Managerial duties −0.192 0.0973 0.0212 −0.220 −0.537 −0.317

(0.0117) (0.0184) (0.0178) (0.0238) (0.0362) (0.0431)
Specialists −0.195 0.0299 −0.0159 −0.151 −0.441 −0.449

(0.00830) (0.0127) (0.0129) (0.0157) (0.0224) (0.0356)
Experienced 0.0128 0.0424 0.0442 0.0683 −0.0124 −0.116

(0.00990) (0.0139) (0.0151) (0.0151) (0.0213) (0.0265)
No decision making 0.166 0.105 0.101 0.114 0.166 0.236

(0.0588) (0.0392) (0.0385) (0.0471) (0.0554) (0.118)
Simple tasks 0.118 0.0600 0.0613 0.0885 0.120 0.178

(0.0337) (0.0171) (0.0271) (0.0393) (0.0582) (0.110)

Note: SES 2018. Standard errors clustered at plant level in parentheses. Further controls included in the regressions are theworker’s
age (linearly and squared), tenure (linearly and squared); dummies for theworker’s education, sex, two-digit occupation, hierarchy
level, for working on full-time hours and on a temporary contract; and, in the regressions without plant fixed effects, dummies for
firm size, plant size and plant location in East Germany.

These findings for low-hierarchy workers contrast with workers at higher hierarchy levels. For
experienced workers in the middle of the hierarchy, the wage consequences of individual cover-
age look quite similar to what we found for all workers in Table 3, that is individual coverage is
associated with higher wage quantiles up to the median and a drop in the wage quantiles at the
top. Finally, for specialists and workers with managerial duties at the top of the hierarchy, the
negative impact of individual coverage for wages occurs at considerably lower quantiles. These
contrasting wage impacts of individual coverage for workers at different hierarchy levels suggest
that employers abstain from extending the unionwage to low- and high-hierarchyworkers for dif-
ferent reasons: to pay even lower wages for low-wage workers at the bottom of the hierarchy, who
would thus gain from individual coverage; and to pay even higher wages to high-wage workers at
the top of the hierarchy, who would thus receive lower wages when individually covered and, in
turn, gain from being exempt from the collective agreement.
To check the robustness of our findings, we now turn to the SES 2014 survey and run our pre-

ferred fixed-effects wage regressions on this sample, too. Table 5 reports fixed-effects OLS and RIF
regressions akin to those from Tables 3 and 4 for the 2018 SES survey. Comparing the estimates for
all workers and the separate estimates for East andWest Germany as well as for men and women,
we only find little differences across the SES 2014 and SES 2018 surveys. Turning to the separate
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TABLE 5 Fixed-effects and RIF regressions (SES 2014)

Fixed-effects OLS regression for the mean and RIF regressions for different quantiles of workers’
log wage (estimates of the coefficient of worker covered)

Mean p10 p25 p50 p75 p90
All workers −0.0595 0.0878 0.102 0.107 −0.0242 −0.622

(0.00693) (0.00658) (0.00655) (0.00663) (0.0133) (0.0341)
West −0.0676 0.0817 0.0991 0.0902 −0.0593 −0.664

(0.00752) (0.00629) (0.00679) (0.00720) (0.0157) (0.0333)
East 0.00129 0.115 0.0837 0.126 0.114 −0.153

(0.0140) (0.0163) (0.0137) (0.0182) (0.0275) (0.0399)
Men −0.0930 0.0935 0.0928 0.0869 −0.125 −0.787

(0.00766) (0.00817) (0.00666) (0.00909) (0.0177) (0.0322)
Women 0.0016 0.0882 0.0735 0.111 0.0577 −0.197

(0.0108) (0.0112) (0.0103) (0.0101) (0.0146) (0.0384)
Hierarchy level
Managerial duties −0.224 0.0415 −0.0152 −0.243 −0.527 −0.340

(0.0115) (0.0127) (0.0257) (0.0308) (0.0444) (0.0421)
Specialists −0.215 0.0525 −0.00330 −0.0992 −0.445 −0.674

(0.00986) (0.0145) (0.0122) (0.0180) (0.0293) (0.0572)
Experienced −0.0129 0.0241 0.0395 0.0442 −0.0501 −0.185

(0.0100) (0.0136) (0.0125) (0.0118) (0.0182) (0.0315)
No decision making 0.237 0.224 0.172 0.213 0.174 0.257

(0.0463) (0.0509) (0.0287) (0.0376) (0.0412) (0.105)
Simple tasks 0.262 0.541 0.232 0.147 0.149 0.108

(0.0474) (0.0865) (0.0383) (0.0312) (0.0490) (0.0761)

Note: SES 2014. Standard errors clustered at plant level in parentheses. Further controls included in the regressions are theworker’s
age (linearly and squared), tenure (linearly and squared); dummies for theworker’s education, sex, two-digit occupation, hierarchy
level, for working on full-time hours and on a temporary contract; and, in the regressions without plant fixed effects, dummies for
firm size, plant size and plant location in East Germany.

estimates by workers’ hierarchy level, however, we see some changes in the impact of individual
coverage for the two lowest hierarchy levels. For workers with simple tasks and for workers with-
out decision making, individual coverage has a much bigger positive impact on the lower wage
quantiles (up to the median) in the SES 2014 than in the SES 2018 survey (see also Figure 3). One
likely explanation for this difference is that the introduction of the statutory minimum wage in
Germany in 2015 lifted the wages of uncovered low earners among the low-hierarchy workers to
such an extent that for this group, individual coverage is no longer accompanied by substantial
wage gains in 2018, thereby alsoweakening the incentives for this group ofworkers to join a union.
That said, this difference in the estimates for low-wage, low-hierarchy workers does not change
any of our insights from the SES 2018 survey.
In terms of our second research question, the econometric analyses have shown that not being

individually covered by a collective agreement has substantial wage implications for most work-
ers. In particular, it is low-wage non-union workers who suffer since employers abstain from
extending union wages to them, probably to be able to pay lower wages to this group. In terms of
hierarchy level, we find corresponding evidence for workers who perform simple tasks and who
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F IGURE 3 Estimated coefficient of
individual coverage of a worker by a
collective agreement in a covered plant
from fixed-effects RIF regressions by
hierarchy level (SES 2014) [Colour figure
can be viewed at wileyonlinelibrary.com]

are not involved in decision making. With respect to our third research question, these findings
imply that the German unions’ goal of protecting themost disadvantagedworkers (not only union
members) seems to be jeopardized by employers not extending the wages and working conditions
laid down in collective agreements to non-union workers.

5 CONCLUSIONS

Using representative administrative data for Germany, this study has investigated which workers
in firms covered by collective bargaining agreements still individually benefit from these agree-
ments, which workers are not covered anymore and what this means for their wages. Substantiat-
ing and updating an early insight by Fitzenberger et al. (2013), we show thatmany plants bound by
collective agreements do not pay all their workers according to the wage laid down in these agree-
ments, so that the effective individual coverage of workers by collective agreements is much lower
than usually assumed. In 2018, a substantial share of about 9 per cent of workers in plants covered
by a collective agreement did not enjoy individual coverage (and thus the union wage) anymore.
Individual non-coverage concentrates among men, managers and workers in the bottom and the
top quarter of the wage distribution.
Our econometric analyses with unconditional quantile regressions and firm-fixed-effects esti-

mations demonstrate that not being individually covered by a collective agreement has seri-
ous wage implications for most workers. Low-wage non-union workers particularly suffer since
employers abstain from extending union wages to them, arguably to be able to pay lower wages.
In terms of hierarchy level, we find corresponding evidence for workers who perform simple tasks
and who are not involved in decisionmaking. Although unions in Germany still pursue their goal
of protecting themost disadvantaged workers, such as low-skilled and low-paid workers, and also
achieve this goal for their members (because collective agreements directly apply to members if
they work for an employer covered by such an agreement), employers increasingly seem to coun-
teract by not extending the wages and working conditions laid down in collective agreements to
non-union workers. This behaviour may be a reaction to long-standing employer complaints that
union wages are too high, in particular for less qualified workers (discussed, e.g., by Schnabel,
2003). It also suggests that some employers seem to have given up their traditional policy of treat-
ing union members and non-members equally to prevent workers from joining unions.
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Given this unequal treatment, it is an open question why non-unionworkers do not react to the
fact (or threat) of being individually uncovered by simply joining unions. Although union mem-
bership dues are about 1 per cent of gross wages (Goerke & Pannenberg, 2011), these additional
costs are in many cases lower than the earnings foregone when not receiving the union wage. Of
course, some workers may still be free-riding successfully if their employers do not differentiate
between unionized and non-unionizedworkers and pay the samewage to all of them. But we have
shown that in particularly many of the most disadvantaged non-union workers would get higher
wages if they became union members. Nevertheless, like in many other countries, union mem-
bership and density hsteadily falling in Germany, and the share of low-skilled workers among
union members is lower than their share in employment (Biebeler & Lesch, 2015). Union recruit-
ing probably should focus more on these disadvantaged workers and make clearer to them what
the economic benefits from joining the union are. That said, it is not only rational choice con-
siderations but also social, political and psychological factors that influence individuals’ decision
(not) to become a union member (see the survey by Schnabel, 2020).
One policy option discussed in Germany is promoting union membership by making member-

ship dues tax-deductible to a greater extent than currently possible. To avoid unequal treatment
of workers, Germany could adopt erga omnes clauses that automatically extend coverage by a col-
lective agreement by applying it to all workers in a firm, not only members of the signatory union,
which (de jure or de facto) is the case in many other countries (see OECD, 2019, p. 49). However,
German employers generally oppose statutory bargaining extensions, which contrasts with other
countries, such as the Netherlands (see the comparison of these two countries by Paster et al.,
2020). Finally, unequal treatment of (low-wage) workers will also be reduced to some extent by
the substantial increase in the statutory minimum wage to 12 Euros per hour, which is planned
for 2022 by the new government in Germany.
A certain limitation of our analysis is that we only have cross-sectional and not panel data, so

we cannot claim to have identified causal effects of individual non-coverage for affected workers.
Despite this caveat, our detailed administrative data allow us to provide fresh evidence on how
individual non-coverage and the resulting negative wage effects are related to personal and work-
place characteristics. Once panel data are available, a promising area of further research may be
analyzing which factors have played a role over time in explaining firms’ decision not to extend
the terms of collective agreements to all workers in a plant and how this has affected individuals’
earnings and employment paths as well as overall wage inequality.
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ENDNOTES
1This principle of ‘double affiliation’, that is collective agreements directly cover only employees who aremembers
of the union signing the agreement andwork in a firmmember of the signatory employer association, also applies
in several other countries, such as Sweden, Japan andKorea. In contrast, inmany countries, there exist erga omnes
clauses that extend the terms set in collective agreements to all employees, not restricted to the members of the
signatory unions. For details, see OECD (2019, p. 49).

2When joining a union, workers must pay a membership fee of about 1 per cent of gross wages (Goerke and
Pannenberg 2011).

3 If employers bound by a collective agreement do not want to pay the union wage to all workers in the plant, they
either have to ask workers whether they are members of the union that concluded the agreement and are thus
entitled to receive the union wage or they wait for workers declaring their union status. Refusing to pay union
members the union wage would be a legal offence and could be easily detected since the terms of the collective
agreement become public knowledge.

4Specifically, in the survey’s questionnaire, plants report (based on their personnel files) whether for each selected
worker a multi-employer or a single-employer agreement applies or no collective agreement at all. As the data
further include information onwhether the plant is bound by a collective agreement or not, we can combine these
two pieces of information to identify individual coverage or non-coverage of a worker employed by a covered
plant.

5The SES 2014 and 2018 distinguish five different hierarchy levels: workers with simple tasks, workers without
decision making, experienced workers, specialists and workers with managerial duties. Workers are assigned
into these levels based on the occupational grouping in the collective agreement or, if no collective agreement
applies, based on a grouping by the firm along the same dimensions laid down in collective agreements.

6The exception is a negligible number of workers with exceptionally high earnings, that is yearly earnings exceed-
ing € 750,000, whose earnings are censored and whom we, for this reason, exclude from our analysis.

7We decided against pooling observations from the 2014 and 2018 SES cross sections because the large sample size
of the 2018 survey alone guarantees sufficient power in estimation. Besides, our insights do not change when
running the wage regressions on the 2014 SES survey instead, which we do in a later robustness check.

8Note that our specification does not distinguish plants covered by single-employer and plants covered by multi-
employer collective agreements. In regressions that include both groups separately, we find little differences that
do not change our insights. Besides, estimates for coverage by single-employer agreements aremuch less precise,
which is hardly surprising given that multi-employer agreements are still the norm in Germany.

9We estimate the RIF regressions in Stata using the user-written programs by Rios-Avila (2020).
10As detailed in Firpo et al. (2009), RIF regressions approximate the impact of an infinitesimal change in the distri-
bution of a regressor on the respective unconditional quantile of the outcome distribution. For dummy variables,
such as the dummy for a plant covered by a collective agreement in our wage RIF regressions, a unit change
would refer to a very large change, that is from no coverage of any plant to complete coverage of all plants, and
consequently the impact of such a large change in the coverage rate on the outcome distribution may be badly
approximated by the RIF regression. For this reason, we will all the time consider, as a thought experiment, an
increase in the coverage rate by 10 percentage points, which, for example, means that the rate of plant coverage
increases from its mean of 38 per cent of workers to 48 per cent of workers.

11Keep inmind, though, that we foundmeanwages and all unconditional wage quantiles to be significantly higher
in covered than in uncovered plants, which means that overall, that is when summing up 𝛽1 and 𝛽2, uncovered
workers in covered plants are still not worse off than their counterparts in uncovered plants. The only exception
are high-wage workers at the top of the wage distribution as for the ninth decile the sum of these two is slightly
negative.

12That low-hierarchy workers would gain most from individual coverage may arouse concerns that these workers
respond by joining a union, thereby rendering individual coverage endogenous in thewage regressions. Although
we cannot rule out some such endogenous responses of individual coverage, we see little evidence in our data
suggesting a big role for this concern. As we saw before, low-hierarchy workers are not less often uncovered by
collective agreements despite working for a covered plant thanworkers at higher levels. Moreover, we do not find
that the rise in the exemption rate from collective agreements over time is absent for low-hierarchy workers. In
short, our data do not suggest (much) endogenous responses in individual coverage.
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Germany, especially marginal second jobs, following a legislative change allowing extensive

dispensation of marginal second jobs from taxes and social security contributions. I

document an upward trend in second job holding driven in particular by women. Moreover

I find strong evidence for the persistence of second job holding using a dynamic panel

model. Further, I identify significant gender differences in the decision to moonlight, where
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1 Introduction

Second job holding, also referred to as moonlighting, is a notable labour market feature

and is the topic of numerous studies documenting substantial numbers of the work force

engaging in more than one job in most industrialized countries (recent studies include

Auray et al., 2021, and Choe et al., 2017).

Standing out among other Western countries is Germany, where examining German

data over the recent almost two decades suggests an unseen upward swing in second job

holding, more than doubling in numbers and being the exception in comparison to other

European countries (Klinger and Weber, 2020). This unique trend started after a change

in the German legislation allowed for extensive dispensation of marginal employment,

including marginal second jobs, from taxes and social security contributions starting in

2003. Figure 1 illustrates this strong increase and shows that in 2019 more than 2.5 million

employees in Germany held at least one additional job, translating into about 9% of the

employed with at least one job subject to social security. As noted by Klinger and Weber

(2020) evidence for the German labour market is scarce and somewhat outdated (Heineck,

2009, and Schmidt and Voss, 2014)1, regarding the increase of second job holding over the

last 15 years.

Turning to the existing literature, in general the reasons for holding multiple jobs

can be characterized by two main motives. The so-called hours constraint (or earnings

constraint) motive applies to workers being unable to supply their desired number of

hours in a first job, which leads them to taking up an additional job to optimize their

individual labor supply (e.g. Shishko and Rostker, 1976; Conway and Kimmel, 1998).

Early research found that specifically workers’ earnings on the first job determined the

propensity to moonlight and concluded that people foremost take up additional jobs to

increase living standards and meet financial needs (e.g. Hamel, 1967; Guthrie, 1969), as

for example labor market institutions constrained the hours in their primary occupation

(Perlman, 1966). Furthermore, Boheim and Taylor (2004) showed that higher income

1 The study by Heineck (2009) uses SOEP data up to the year 2005 and Schmidt and Voss (2014) use
SOEP data up to 2011.
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Figure 1: Share and number of employed having a second job (SOEP 2004-2019;
weighted using sample weights)

levels in the first job decreased the propensity to take up a second job and also found

that second jobs are not only temporary labor supply adjustments but rather persist over

time.

Alternatively, the heterogeneous jobs (or portfolio) motive accounts for workers who

do not face an hours constraint on their first job, but choose to work a second job for

reasons beyond earnings. Workers may increase their utility from different aspects of the

second job then just income alone, since there exist complementarities with the first job,

e.g. the professor who also works as a consultant or a mother who holds two jobs to

meet time-allocation needs (Heineck, 2009). Moreover workers may aim at diversifying

their tasks to increase satisfaction by engaging in more pleasant or prestigious second

jobs (Conway and Kimmel, 1998, and Renna, 2006) or invest in human capital (Averett,

2001). Empirical work supporting the portfolio motive includes Panos et al. (2014) showing

that the acquired skills from the second job increase the probability of finding a new job

or Pouliakas (2017) finding high-skilled moonlighters upgrading their skills. Auray et al.

(2021) find that second job holding is rising with individuals’ education and interpret

their results as evidence for a comparative advantage of educated workers in second job
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holding. Allen (1998) (for the US) and Boheim and Taylor (2004) (for the UK) obtain that

constrained workers are actually less likely to hold an additional job than unconstrained

workers, thus suggesting that heterogeneous job motives are more important than the

hours constraint. Other studies exploring the determinants of multiple job holding include

Kimmel and Conway (2001), Wu et al. (2009) and Dickey et al. (2011).

Investigating economic conditions and moonlighting, Amuedo-Dorantes and Kimmel

(2009) find for the US that multiple job holding of men is largely acyclic, while female

multiple job holding switched to being procyclical in the early 2000s. Similarly, Hirsch

et al. (2017) document that multiple job holding is largely acyclic and negligible in

mitigating earnings volatility over the business cycle. Moreover it is rather unresponsive

to unemployment or employment growth changes within markets over time.

Against this backdrop, this paper contributes to the existing literature as follows.

Firstly, using recent panel data for Germany I document developments in second job

holding since the legislative change in 2003 with a focus on marginal second jobs and

how these vary especially between men and women. Secondly, I show empirically that

second job holding is a persistent feature of workers’ biographies in Germany. Thirdly,

I investigate the individual determinants of taking up a second job—either a marginal

or non-marginal one—and whether there are marked differences among specific groups of

workers.

The remainder of this paper is organised as follows. Section 2 describes my data

and provides descriptive findings on the prevalence and extent of second job holding in

Germany. Section 3 explains the econometric approach based on a dynamic multinomial

logit random effects model. Section 4 presents and discusses my estimation results, and

Section 5 concludes.

2 Data and descriptive findings

Within the German labour market there is the distinction into two different types of

employment: regular jobs subject to income tax and social security contributions, and

marginal jobs (called mini-jobs), which are exempt from income taxes and the employee
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share of social security contributions (health, long-term care, unemployment, and pension)

leading to ‘gross is net’ pay for those jobs. From 1999 to 2003 the social security exemption

for marginal employment additional to the main job had been abolished and when holding

a second job, these earnings were added to the main job earnings and were thus subject

to income tax and social security contributions. The law governing marginal employment

was changed with the Hartz II reforms, effective April 1, 2003, and introduced a marginal

earnings threshold of 400 Euros and removed the limit of 15 hours per week for marginal

employment and allowed workers in a regular main job to hold an additional marginal

second job free of tax and social security contributions. As a result of legislative changes

in the area of marginal employment, the monthly earnings limit for marginal employment

was raised from 400 to 450 Euros as of January 1, 2013. At the same time, these mini-

jobs became subject to compulsory insurance in the statutory pension insurance, but the

option to be exempt was created. Thus, second job holding in Germany can be divided into

holding a marginal (400/450 Euros per months up to 2013/from 2013 onwards) or non-

marginal second job (exceeding 400/450 Euros per month). Therefore, I use the earnings

information on second jobs in my data to define these second jobs according to these

thresholds, meaning into marginal and non-marginal second jobs.

My data come from the German Socio-Economic Panel (SOEP henceforth) for the

years 20032 to 2019 (Goebel et al., 2018). This survey is nationally representative and

provides detailed information on individuals and households on an annual basis. The

same individuals are re-interviewed each year, and if they leave their original households

to form new households all adult members of these new households are also interviewed.

I include only employees that have a primary job, which is subject to social security

contributions, meaning this income must exceed 400 (450) Euros per month for the years

up to 2013 (after 2012). Furthermore the sample is restricted to workers aged 18 to 65

who are full- or part-time employed on the first job. I exclude self-employed3, apprentices,

interns, and partial retirees.

2 I only include observations for the year 2003 with the interview time being later than April 1st, since
from that time on the legislative change was in effect.

3 I exclude self-employed in the main job as they have more flexibility of choosing their working hours
and other aspects of their job.
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Table 1: Variable means by second job status

Main job only Marginal 2nd Non-marginal 2nd

Main job characteristics Men Women Men Women Men Women
Main job monthly gross income in e 3,332.59 2,209.68 3,258.94 1,889.72 4,309.28 2,445.93
Decile of first job gross income (1/0):

Up to 1st decile 0.025 0.166 0.030 0.251 0.023 0.169
1st to 2nd decile 0.044 0.152 0.043 0.175 0.040 0.119
2nd to 3rd decile 0.077 0.141 0.065 0.156 0.048 0.116
3rd to 4th decile 0.092 0.108 0.092 0.111 0.041 0.116
4th to 5th decile 0.109 0.099 0.115 0.085 0.069 0.083
5th to 6th decile 0.115 0.090 0.138 0.065 0.083 0.077
6th to 7th decile 0.125 0.084 0.128 0.062 0.118 0.075
7th to 8th decile 0.131 0.073 0.136 0.046 0.112 0.089
8th to 9th decile 0.141 0.056 0.138 0.034 0.165 0.092
Above 9th decile 0.141 0.031 0.117 0.015 0.301 0.064

Tenure (1/0)
Less than 2 years 0.155 0.177 0.156 0.249 0.134 0.196

2-5 years 0.167 0.185 0.175 0.217 0.158 0.208
5-10 years 0.178 0.185 0.179 0.204 0.183 0.210

More than 10 years 0.500 0.453 0.489 0.330 0.525 0.387
Full-time (1/0) 0.950 0.527 0.891 0.385 0.842 0.413
Temporary contract (1/0) 0.193 0.201 0.185 0.200 0.205 0.233
Public service sector (1/0) 0.225 0.357 0.331 0.357 0.400 0.452
Worker characteristics
Family status (1/0)

Single and no children 0.184 0.188 0.198 0.226 0.134 0.188
Partner and no children 0.366 0.409 0.331 0.337 0.356 0.402

Partner and children 0.433 0.318 0.457 0.323 0.494 0.319
Single and children 0.017 0.085 0.014 0.114 0.016 0.091

Preferred working hours first job (1/0)
More hours 0.261 0.257 0.323 0.396 0.361 0.347
Less hours 0.292 0.319 0.282 0.254 0.294 0.294

Same hours 0.447 0.424 0.395 0.350 0.345 0.358
Employment status partner (1/0)

No working partner 0.517 0.526 0.511 0.608 0.526 0.604
Full time 0.194 0.446 0.175 0.368 0.147 0.376
Part time 0.239 0.020 0.232 0.017 0.282 0.016

Other 0.051 0.008 0.082 0.008 0.045 0.005
Age (1/0)

18-25 years old 0.046 0.049 0.044 0.048 0.018 0.013
26-35 years old 0.187 0.178 0.200 0.180 0.119 0.155
36-45 years old 0.301 0.303 0.316 0.302 0.330 0.305
46-55 years old 0.308 0.324 0.316 0.354 0.334 0.377

Older than 55 years 0.157 0.146 0.125 0.116 0.199 0.150
Skill level (1/0)

Low skill 0.074 0.072 0.074 0.073 0.029 0.038
Medium skill 0.660 0.649 0.628 0.682 0.480 0.457

High skill 0.266 0.279 0.298 0.245 0.490 0.505
Lives in East Germany (1/0) 0.216 0.247 0.136 0.154 0.142 0.197
Migration Background (1/0)

No migration background 0.815 0.838 0.806 0.824 0.891 0.862
Direct migration background 0.139 0.117 0.146 0.130 0.076 0.091

Indirect migration background 0.046 0.045 0.048 0.046 0.033 0.047

Number of Individuals 13,984 13,809 1,535 1,916 595 367
Number of Observations 60,654 57,994 3,209 4,036 1,258 639

Notes: SOEP 2003-2019; unbalanced panel, unweighted. 52



Table 1 tabulates the variable means for the estimating sample by second job status.

The final sample comprises 127,790 observations (49% Women). The SOEP data include

information on workers’ personal and job characteristics. Moreover, the SOEP includes

information on the household and family context of interviewed persons allowing me to

include this information in later investigations. Workers characteristics comprise, inter

alia, their sex, age, information on educational attainment, family status, employment

status of partner, migration background, and whether the person lives in East or West

Germany. Characteristics of the main job include workers’ earnings, job tenure, temporary

(as opposed to permanent) contract, working hours, whether the job is in the public service

sector, occupation, industry sector, and firm size. For my further analysis I will make

use of monthly income deciles (derived from monthly earnings across all observations by

year) to allow for non-monotone income effects in latter models, as well as for descriptive

evidence for different income groups. For workers’ preferences regarding working hours, I

can generate an appropriate indicator. SOEP-interviewees are asked: ‘If you could choose

your own working hours, taking into account that your income would change according

to the number of hours: How many hours would you want to work?’4. Comparing this

number of desired working hours with actual hours worked, gives me an indicator for the

working hours preference of a worker.5

As is visible from Table 1, there are substantial differences between men’s and women’s

characteristics and their second job status. Firstly, there are marked differences in monthly

gross income by job status and gender. Men’s income in the main, respectively only job, is

in all cases higher than their female counterpart’s. Comparing the incomes of workers with

regard to what type of second job they hold, it shows that workers with a marginal second

job tend to have lower incomes in their first job than those having a non-marginal second

job. Note further that female marginal second job holders are disproportionally found in

the lower main job income deciles compared to the other two outcomes, with almost 60%

being in the lowest four deciles. Among male non-marginal second job holders, top earners

4 This question is asked directly after questions relating to the first (main) job.
5 Information on desired working hours is not available for 2019. Therefore latter estimations include

data from 2003 to 2018.
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Figure 2: Male share and number of employed having a second job (SOEP 2004-2019;
weighted using sample weights)
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Figure 3: Female share and number of employed having a second job (SOEP 2004-2019;
weighted using sample weights)
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make up the largest group with almost 50% being in the top two deciles. Moreover, female

as well as male moonlighters work less often full time than employees with only one job.

Turning to workers’ personal characteristics, we see from Table 1 that the proportion

of single mothers is higher for second job holders, whereas among male marginal second

job holders the proportion of men with partner and children is highest. About one third

of second job holders prefers more hours in their main job, which could be an indication

of the hours constraint. The distribution of skill levels is quite similar for workers with

only one job and marginal second job holders, whereas among non-marginal second job

holders the share of low skilled is smallest. Apart from that, we can see that the share of

second job holders is smaller in Eastern Germany.

In the following, using these data and the provided sample weights, I will descriptively

investigate trends and heterogeneities in second job holding for Germany for the years

20046 to 2019 for various subgroups. Note that I will mainly focus on marginal second

jobs in this descriptive analysis, since for those jobs legislative changes were introduced.
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Figure 4: Development of second job types for men and women (SOEP 2004-2019;
weighted using sample weights)

6 I start with the year 2004 as I am comparing absolute yearly numbers and for the year 2003 that
number would be very small, due to the legislative change in April 2003 and only a small number of
SOEP interviews for the year 2003 after April of this year.
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Having seen the strong overall increase in second jobs in Germany, Figures 2 and 3

show these developments separately for men and women. Men exhibited in 2004 initially

a higher number of moonlighters than women in absolute and relative terms, but have

been subsequently overtaken by women. From 2004 to 2019, the share of women holding

more than one job rose from around 4 to more than 10 percent, whereby the absolute

number almost tripled. The increase in the share of moonlighting men was moderate from

about 6 to about 8 percent, since the legislation on mini-jobs changed. The number of

men holding a second job increased during this period by about half a million. In addition

to that, there is a visible dip in male second job holding for the year 2010, the time of the

financial crisis and sharp drop of economic growth in Germany.

Table 2: Number of second job holders by second job type

Men Women
Year 2004 2019 2004 2019

Marginal second job 635,000 950,000 445,000 1,215,000
Non-marginal second job 210,000 240,000 105,000 165,000

Notes: SOEP 2004-2019; weighted using sample weights.

However, as pointed out before, there are two different types of second jobs in Germany;

marginal and non-marginal ones. Figure 4 illustrates the development of these different

second job types by gender. It stands out, that in particular marginal second jobs of

women have increased. This increase is almost threefold and by far the strongest one

during the considered time period. Whereas women’s non-marginal second job numbers

have increased by about 50 percent, we can see that men’s non-marginal second job

holding remained about the same, with some ups and downs during these years. Table 2

gives an indication of the magnitude of moonlighting workers, and further shows that

marginal second jobs substantially outnumber non-marginal ones. Taking into account the

increased female participation rate and also the strong German economic performance for

the second part of my observation period, these descriptive findings nevertheless appear

very plausible in connecting these increases to the legislative changes. It also shows that

non-marginal second employment is rather unaffected.

Next, I will take a closer look at those marginal second job holders and who they
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Figure 5: Development of marginal second job holding by monthly income quartiles for
women (SOEP 2004-2019; weighted using sample weights)
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Figure 6: Development of marginal second job holding by monthly income quartiles for
men (SOEP 2004-2019; weighted using sample weights)
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are. Figure 5 shows the development of marginal second job holding of women divided

into monthly first job income quartiles of the whole distribution (including both men and

women). The number of marginal second jobs is trending upwards for all income quartiles,

but is largest for the lowest income quartile by a large margin. In 2019 there are three and

a half times as many female marginal second job holders in the lowest income quartile

than were in 2004. For the second quartile the number increased by more than 150%, while

it also doubled for female top earners. On the contrary, the numbers of male marginal

second job holders (Figure 6) are quite similar for all income quartiles but the second

quartile, where second job holding even seems to decline over the years.
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Figure 7: Share of second job holders by type and income decile (SOEP 2003-2019;
weighted using sample weights)

This impression is also borne out in Figure 7 that shows the shares of marginal and

non-marginal second holders for income deciles by gender. The lower income deciles of

women have the highest share of marginal second job holders with every tenth women

in this group moonlighting, while this share is decreasing when moving up the income

distribution. Within the lower half of the income distribution, the share of women in

marginal second jobs is always higher than for men. About 6% of male workers in the first

income decile also engage in a marginal second job, with another peak for the sixth decile.
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Overall, I can see that the incidence to hold a marginal second job (mostly) decreases

along the income distribution no matter the gender of the worker. As seen before, non-

marginal second job holding plays a minor role with shares between 1 or 2 percent, with

the exception being the top decile for men, where it is almost on par with marginal second

job holding.

In addition to differences in second job holding for specific income groups, I look at the

development of marginal second jobs for specific skill levels of workers. I distinguish high-

skilled workers with an academic education, medium-skilled workers with a vocational

training, and low-skilled workers with neither. Figure 8 displays that marginal second

jobs of women of all skill levels more than doubled over the considered time span; showing

a very similar upward trend. By contrast, we can see in Figure 9 that especially low

skilled men increased their engagement in marginal second jobs. For the medium skilled

(the largest skill group) there is almost no change noticeable across the years, while for

the high skilled it rose by about 50 percent.

Table 3: Share of marginal second job holders by family status for women and men

Income decile

Family status of women 1 2 3 4 5 6 7 8 9 10 Overall

Single 10.32 9.43 8.7 9.91 7.31 6.36 8.16 4.29 4.33 7.55 7.89
Partner 9.96 6.47 5.6 7.04 5.04 4.68 4.35 6.49 3.78 1.21 6.13
Partner and children 10.02 6.79 6.05 5.29 5.97 5.8 5.24 4.33 3.54 3.3 6.85
Single with children 10.77 8.97 10.52 11.69 6.5 5.74 6.23 7.16 1.9 2.7 8.93

Family status of men
Single 7.01 6.15 4.69 5.25 5.61 7.45 4.91 4.14 4.6 2.53 5.24
Partner 6.97 4.74 3.06 3.8 4.17 5.49 4.85 4.1 4.02 3.31 4.26
Partner and children 4.61 6.08 4.12 5.68 5.85 5.11 5.26 6.52 4.65 4.11 5.18
Single with children 0.88 1.94 2.96 2.23 6.23 7.62 2.09 0.24 3.49 7.99 3.12

Notes: SOEP 2003-2019; weighted using sample weights.

In order to take further advantage of the strength of the SOEP data, I will look at the

composition of marginal second job holders with regard to their family status (Table 3).

As already seen, the share of women with a marginal second job is higher than those

of men no matter the family status. Single mothers and single women show the highest

shares of marginal second job holders with 9 respectively 8% among them. This fact is
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Figure 8: Development of marginal second job holding by skill level for women (SOEP
2004-2019; weighted using sample weights)
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Figure 9: Development of marginal second job holding by skill level for men (SOEP
2004-2019; weighted using sample weights)
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even exacerbated when considering the lower income deciles. Further, we see that workers

having children with a partner present a higher share of marginal second job holders than

those without children. Taking a closer look at the different income deciles shows that

the share of marginal moonlighters follows a downward trend while income rises across all

groups.7 All of these findings let me conclude so far, that when workers’ conditions are

below average or less than ideal, regarding e.g. income or household composition, marginal

second jobs are particularly prevalent.

Table 4: Hours worked per week by job combination

Only main
job

Marginal
second job

Non-marginal
second job

Overall

Men
Hours main job 42.9 41.8 43.2 42.9
Hours in second job — 5.4 8 6.1

Women
Hours main job 35 32 33 35
Hours in second job — 5.5 8.5 5.9

Notes: SOEP 2003-2019; unweighted.

In addition, I want to make use of the data to show the allocation of working hours

between the main and the second job. Firstly, Table 4 tabulates the mean hours worked

per week and job combination. Those who have a marginal second job work on average

fewer hours in their main job than those without a second mini-job, which provides some

suggestive evidence for the hours constraint motive of moonlighting for this group. Here,

women with a marginal second job work 3 hours less on average in their first job than

women with only one job. Regardless of gender, workers with a marginal second job

allocate on average 5.5 working hours per week to this second job. Men work more hours

in their main jobs than women and seem to reduce these hours by not as much as women

when holding an additional mini-job. Non-marginal second job holders work on average

more hours in the main job than those with a marginal second job, whereas male non-

marginal second job holders seem to be workers with higher working hours across the

7 Single fathers are the exception, but are only very few in numbers in the data
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board compared to the other types. This lends some evidence to the fact that particularly

men with higher paying (more hours intensive) main jobs hold additional jobs with higher

additional earnings opportunities.

As one of the main questions of this paper is the persistence of second job holding, I

look at the transition matrix for second job holding. Looking at Table 5 the data seem

to confirm this persistence. About 60% of workers that had a marginal second job in one

year also had one in the next year. Also, about 54% of non-marginal second jobbers also

had one in the next year. Apart from that, very few workers (about 3%) start any type

of second job from year to year. Furthermore, it rarely occurs that workers switch from a

marginal to a non-marginal second job in the next year. On the other hand, the opposite

holds true for about 20% of non-marginal second jobbers. If we were to look at gender

differences, all these numbers are somewhat larger for women than men.

Table 5: Transitions between main job and second job combination types

Period t

Only main job Marginal second job Non-marginal second job

Period t-1

Only main job 97.25 2.27 0.48

Marginal second job 35.85 59.01 5.14

Non-marginal second job 27.22 19.06 53.72

Total 92.51 5.91 1.57

Notes: SOEP 2003-2019; unweighted data; 162,577 observations from 33,747 individuals; figures indicate
row percentages.

In summary so far, my descriptive findings show a strong increase in marginal second

jobs in Germany. They further document significant differences in marginal second job

holding across different socio-economic worker groups, where especially low income and

low skill workers hold a marginal second job. What is more, there is descriptive evidence

for a considerable persistence of second job holding. In a next step, I will run regressions

to quantify the contribution of specific characteristics to the persistence and take-up of a

second job.
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3 Econometric Approach

In a first step, I investigate in a binary response model I investigate which characteristics

are correlated with starting a marginal second job. I focus on marginal second jobs only,

because no meaningful regression analysis is feasible for non-marginal second jobs due to

the very low number of people starting a non-marginal second job in my sample. Moreover,

the legislative change only affected marginal second jobs. Since taking up such a marginal

second job is rare, I choose a complementary log-log model, which is asymmetrical and

thus suitable for modelling such rare events.

In a next step, my econometric approach to study persistence rests on a dynamic

random-effects logit model. I translate the decision to hold a second job into a multinomial

logit setting to distinguish between types of second jobs and explore the factors driving

a worker’s decision to have either a main job, the main and a marginal second job, or a

main and a non-marginal second job. Using a dynamic specification accounts for the state

dependence of workers, modeled as a t− 1 lag in my outcome variable.

In such a model, identifying true state dependence rests on the assumption of no

correlation between unobserved heterogeneity and the outcome variable. Another issue

is the initial condition problem stemming from the correlation between the relevant

unobserved factors and the initial observation yi0. The initial period yi0 in my data

regarding second jobs might not (and likely does not) correspond to the beginning of

the stochastic process leading to the second job engagement. Therefore, the approach of

the model I am using is based on the simple solution to the initial condition problem

by Wooldridge (2005) and the extension by Rabe-Hesketh and Skrondal (2013) and

means that I include the initial value of the response variable and of other time-varying

explanatory variables, as well as within-unit averages of the time-varying explanatory

variables.

Following this, my model has the following specification:

yit = γZit + ρyit−1 + ci + uit (1)
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The outcome variable yit expresses the chances of holding a particular job type

combination for worker i at time t.8 Zit is a set of time-varying explanatory variables

considered strictly exogenous, conditional on the unit-specific unobserved effect ci. ρ

captures the coefficient for the yit−1 and thus true state dependence, while uit is an error

term.

As Rabe-Hesketh and Skrondal (2013) note, the unit-specific unobserved effect ci can

be written as:

ci = α0 + α1yi0 + Ziα2 + Zi0α3 + ai (2)

where Zi0 and yi0 represent the initial values of the time-varying explanatory variables

and of the response variable, respectively.9 Zi comprises the within-unit averages of the

explanatory variables where the averages are based on all periods. Lastly, ai is a unit-

specific time-constant error term, normally distributed with mean 0 and variance σ2
a. If

the assumption holds, that unobserved heterogeneity is captured by ci, then the lagged

value of the response variable can be interpreted as true state dependence, meaning as

the effect of holding a second job in one period on the second job status in a subsequent

time period.

As covariates I add the following groups of variables: (i) main job characteristics

including groups of dummies for income deciles, tenure, full-time hours, a temporary

contract, public-service sector, as well as dummies for occupation, sector, and firm size; (ii)

worker characteristics capturing family status, hours preferences, educational attainment

(distinguishing high-skilled workers with an academic education, medium-skilled workers

with a vocational training, and low-skilled workers with neither), employment status of the

partner, age, migration background, and residence in East Germany. I employ dummies

for the wage deciles as an explanatory variable to allow for non-monotone income effects

suggested by the descriptive analysis in Section 2. I further control for working time

arrangements (full- vs part-time) to disentangle both effects.

8 Note that t = 0 indicates the initial period.
9 They also show that this can be safely implemented in case of an unbalanced panel.
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4 Estimation Results

First, I show the results for characteristics which correlate with workers to take up

a marginal second job (Table 6).10 Therefore I use a complementary log-log model to

investigate the workers that take up a marginal second job in period t after working only

their main job in t− 1 and note in passing that my findings remain robust when using a

standard logit model.

At first, I discuss female workers. Having controlled for other influences like family

status or working full-time, the probability of starting a marginal second job is by far

the highest in the lowest income and lowest tenure group. Compared to the top 10% of

high-earners, the lowest income decile workers are 2 percentage points more likely to hold

a marginal second job. This translates into an about one third increase in the average

probability to have a marginal second job and thus by no means a small effect as the

overall average marginal second job rate form women is around 6% in the sample. The

same effect size can be seen for women with less than 2 years of tenure compared to women

with tenure of 10 years and more. Furthermore income growth has an impact, since moving

up in the income distribution shrinks the probability of a marginal second job slowly but

steadily, as staying longer with an employer does as well. This is consistent with the results

of Klinger and Weber (2020) that document a similar pattern and conclude no evidence

for the heterogeneous/ portfolio motive of moonlighting, since financial needs seem to

dominate.

Other things being equal, full-timers and women with a partner are less likely to take

up a marginal second job. The fact, that a woman wants to work more hours instead of

the same number of hours in the main job increases the probability to take up a marginal

second job by 1.4 percentage points, and further points at a possible hours, respectively

earnings, constraint motive for the second job. Age plays a minor role for women to look

for a marginal second job, as I can only see that women over the age of 55 are marginally

less likely to do so. Living in East Germany reduces the average probability to engage in

a marginal second job by 25% or 1.3 percentage points, which is highly likely due to a

10 See Appendix A.1 showing coefficients and standard errors.
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Table 6: Complementary log-log model for holding a marginal second job after only main
job in period t-1; marginal effects

Women Men

Main job characteristics
Main job monthly gross income

up to 1st decile 0.019*** 0.008
1st to 2nd decile 0.014*** 0.013**
2nd to 3rd decile 0.014*** 0.008**
3rd to 4th decile 0.012** 0.009**
4th to 5th decile 0.011** 0.012***
5th to 6th decile 0.009* 0.009***
6th to 7th decile 0.004 0.006**
7th to 8th decile 0.006 0.007***
8th to 9th decile 0.004 0.002

above 9th decile (reference) — —
Tenure

less than 2 years 0.022*** -0.001
2-5 years 0.011*** -0.001

5-10 years 0.008*** -0.003
more than 10 years (reference) — —

Full-time (1/0) -0.006*** -0.007**
Fixed-term contract (1/0) 0.003 0.002
Public service sector (1/0) 0.002 0.006**
Personal characteristics
Family status

Single and no children (reference) — —
Partner and no children -0.007*** 0.001

Partner and children -0.004 0.002
Single and children 0.001 0.002

Preferred working hours first job
More hours 0.014*** 0.006***

Same hours (reference) — —
Less hours 0.002 0.001

Employment status partner
Full time (reference) — —

Not working 0.008*** 0.001
Part time 0.01 0.002

Other 0.022** 0.011***
Age

18-25 years old 0.004 0.014**
26-35 years old 0.009*** 0.013***
36-45 years old 0.007* 0.008***
46-55 years old 0.009*** 0.005***

older than 55 years (reference) — —
Skill level

Low skill -0.006* -0.006**
Medium skill (reference) — —

High skill -0.007*** -0.002
Lives in East Germany (1/0) -0.013*** -0.010***
Migration Background
No migration background (reference) — —

Direct migration background 0.004 -0.001
Indirect migration background -0.005 -0.004

44,476 obs./ 48,086 obs./
10,679 persons 11,045 persons

Notes: SOEP 2003-2018. Standard errors clustered at the person level (* p<0.05, ** p<0.01, ***
p<0.001). Controls included for industry sectors, occupation, firm size and years.
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higher share of full-time working women than in Western Germany.

Table 6 shows that men in the middle of the income distribution are most likely to

start a second job, e.g. men in the fifth income decile have a 1.2 percentage points or 35%

higher probability to have a marginal second job than top male earners. Moreover, men

working in the public service sector have a 15% higher average probability to engage in

a marginal second job compared to those in the private sector. This might be explained

by hours and job security in the public sector job. I also find that the desire to work

more hours, as well as being in prime working age, increases the chances to engage in

an additional mini-job. As was the case for women, living in East Germany reduces the

probability to moonlight.

In summary, I conclude that in particular a less than ideal first main job environment

(income, tenure, part-time) of women appears to be a good indicator of taking up an

additional mini-job.11 For men the same can be said for average income levels and working

in the public-service sector. On the one hand, the hours constraint motive or probably

better earnings constraint motive gets support by the fact that workers with a preference

to work more hours show a higher probability to look for an additional marginal job,

where gross pay is net pay. On the other hand, the portfolio motive is hardly confirmed,

as the probability to hold a second job does not rise significantly towards the top of the

wage distribution.

Next, in Table 7 I present the marginal effects of the dynamic multinomial logit

model with random effects for different second job status types of German workers.12

The main variables of interest are the lagged second job states. Once controlled for the

initial condition and net of the role of unobserved heterogeneity, these coefficients indicate

the presence of significant genuine state dependence.13

Holding only the main job in t − 1 serves as the reference category, such that the

11 This is in line with the findings of Schmidt and Voss (2014) for the period up to 2010.
12 The sum of the marginal effects for the alternatives: marginal second job and non-marginal second

job, yield the respective marginal effect of the alternative: only the main job.
13 See Appendix A.2 showing coefficients and standard errors.
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reported marginal effects must be interpreted relative to this group. I observe a genuine

state dependence for second job holders, where the state dependence is even more

pronounced for women: having a marginal second job in year t−1 increases the probability

of holding a marginal second job in year t by about 17 percentage points or 200% for

women and 11 percentage points for men (keeping in mind that the average probability of

holding a marginal second job is about 6% for women and 4.4% for men across my sample).

The effect of having a non-marginal second job in t− 1 on having a marginal one the year

after is almost equal in size and also highly significant. Having a marginal second job or,

respectively, a non-marginal second job in t − 1 also increases the probability to hold a

non-marginal second job in t by 3, or 5 percentage points respectively. The same pattern

can be found for men, but the effect of state dependence regarding marginal second jobs

is only about two thirds of the effect size of women. These findings strongly support the

argument that second job holding is no temporary but a persistent feature, in particular

for German female workers with marginal second jobs.

Note that in this dynamic setting, genuine state dependence becomes the single largest

(and most significant) contributor to the probability for holding some type of second job.

Nevertheless, I want to comment on the impact of other variables as well, which are

unfortunately not estimated very precisely due to the small number of observations for

this outcome. Firstly regarding marginal second jobs, the probability to have a marginal

second job is highest for the lower income deciles for women as well as men. For women,

tenure of less than 2 years increases the probability of a marginal second job compared

to longer tenured workers, while the desire for more working hours in the first job is

associated with a higher probability to have a marginal second job, as expected. Moreover

low skilled women show an 11 percentage points higher probability to hold a marginal

second job than medium skilled women, while high skilled females are also more prone to

hold a marginal second jobs than medium skilled ones. Meanwhile low skilled men are less

likely to hold a second job than men with vocational training. Apart from that, living in

East Germany reduces the probability for men to hold a marginal second job by almost

5 percentage points. Therefore, I can conclude that for my sample of German workers
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Table 7: Dynamic Multinomial logit model with random effects for second job states;
marginal effects

Women Men
Marginal Non-marginal Marginal Non-marginal

State dependence t-1
Only main job (reference) — — — —

Marginal second job 0.172*** 0.032*** 0.112*** 0.030***
Non-marginal second job 0.165*** 0.047** 0.108*** 0.041***

Main job characteristics
Main job monthly gross income

Up to 1st decile 0.016 0.004 0.028* 0.013
1st to 2nd decile 0.010 0.002 0.014 0.015*
2nd to 3rd decile 0.007 0.001 0.009 0.010
3rd to 4th decile 0.007 0.002 0.011 -0.001
4th to 5th decile 0.004 0.000 0.016** 0.006
5th to 6th decile -0.001 -0.001 0.009 0.001
6th to 7th decile -0.006 -0.001 0.004 0.002
7th to 8th decile 0.001 -0.001 0.005 0.003
8th to 9th decile -0.005 0.003 0.006 0.000

Above 9th decile (reference) — — — —
Tenure

Less than 2 years 0.014** 0.001 -0.005 -0.001
2-5 years 0.004 -0.001 -0.002 -0.002

5-10 years 0.001 0.001 -0.005 0.002
More than 10 years (reference) — — — —

Full-time (1/0) -0.010** -0.005** -0.008 0.000
Temporary contract (1/0) 0.002 -0.001 -0.002 0.003
Public service sector (1/0) 0.001 0.001 0.007 0.004
Worker characteristics
Family status

Single and no children (reference) — — — —
Partner and no children -0.010 -0.001 -0.002 0.000

Partner and children -0.007 -0.003 0.000 -0.004
Single and children -0.003 -0.001 -0.007 0.010***

Preferred working hours first job
More hours 0.008** -0.001 0.002 0.002

Same hours (reference) — — — —
Less hours 0.001 0.002 -0.001 0.000

Employment status partner
No working partner (reference) — — — —

Full time -0.008* -0.001 -0.006 0.000
Part time -0.006 0.000 0.001 -0.001

Other 0.003 0.006 0.007 -0.003
Age

18-25 years old 0.014 -0.006 0.013 0.007
26-35 years old 0.008 -0.004 0.005 -0.003
36-45 years old 0.000 -0.001 0.000 0.005
46-55 years old 0.003 0.000 0.003 0.002

Older than 55 years (reference) — — — —
Skill level

Low skill 0.112 -0.005 -0.023 -0.012***
Medium skill (reference) — — — —

High skill 0.033 0.015 -0.007 0.016
Lives in East Germany (1/0) 0.003 -0.020** -0.046*** -0.005
Migration Background
No migration background (reference) — — — —

Direct migration background 0.004 0.000 0.006 -0.004*
Indirect migration background 0.001 -0.001 0.000 -0.007**

41,103 observation/8,974 persons 43,329 observation/8,965 persons
Notes: SOEP 2003-2018. Standard errors clustered at the person level (* p<0.05, ** p<0.01, *** p<0.001). Controls included for industry sectors,
occupation, firm size and years. Coefficients for the initial condition, and the initial value and the within-unit averages of time-varying explanatory
variables are not shown in the table. 69



second job holding is persistent and even more so marginal second job holding and that

especially for women in lower income groups, with low skills, and less job security (low

tenure) the odds to have a marginal second job are highest. Descriptively, we had already

seen that these groups showed the strongest increase in numbers across my sample period.

Overall, these estimations let me conclude that the probability of taking up a marginal

second job depends a lot on individual and job characteristics — but once a worker is in,

she is in, meaning that state dependence is very large for second job holders in Germany.

5 Conclusions

This study analyzes true state dependence in second job holding of German workers as

well as the development of second job holding in Germany using panel data from the

SOEP after the legislative change in 2003. This change allowed extensive dispensation of

marginal second jobs from taxes and social security contributions. To that end, I analyzed

the trends in second job holding overall and divided into the different types of second jobs.

Descriptively, I saw that women are more prone to hold second jobs and that the strong

increase in numbers was mainly driven by marginal second jobs also known as mini-jobs.

I further observed that the pronounced increase in marginal second jobs was largest in

relative terms for low income women. Also, the data showed that non-marginal second job

holders are a minority and seem to be unaffected by the legislative change as expected.

Using this panel data and taking into account the initial conditions problem, I estimate

a dynamic multinomial logit model with random effects. I find that there is true state

dependence in second job holding, especially for marginal second employment. This state

dependence is even more pronounced for women than for men. Moreover, I find in panel

estimations that low income, low tenure, part-time, and hours constrained women have

a higher probability to take up a marginal second job. In short, my results show that

gender differences in second job holding exist and that women in particular responded

to the legislative change, which allowed for tax and social security contribution exempt

second jobs.

Klinger and Weber (2020) argue that individual factors explain the increase over time

70



only to a very small extent and the tax exemption of marginal second jobs sets wrong

incentives. I tend to follow their interpretation regarding wrong incentives of marginal

second jobs and would see some further disadvantages. First, mini-jobbers themselves are

losing out on certain social security benefits for their work in marginal second jobs, e.g.

unemployment insurance or pension. This can be critical, as we have seen that especially

low income groups tend to take up these jobs. Moreover, marginal second jobs set the

incentive to stay below a certain threshold in earnings, although the individual might be

able to work more. Secondly, it is unclear whether the tax exemption is desirable from

a social point of view since the state forgoes tax revenue, as well as social insurance

contributions. Even if the benefit of additional earnings capacities for low income workers

is desired, the question remains, why there is the necessity for tax free second employment

of well to do earners.

I expect the upward trend in marginal second jobs to go on, since the earnings limit

for marginal employment has been recently increased from 450 to 520 euros per month.

This could be used in future research to test how workers react in allocating their hours

and how this continues to shape second job holding in Germany.

A Appendix
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Table A.1: Complementary log-log model for holding a marginal second job after only
main job in period t-1

Women Men

Main job characteristics
Main job monthly gross income

up to 1st decile 0.82*** 0.50
(0.31) (0.31)

1st to 2nd decile 0.67** 0.70***
(0.30) (0.25)

2nd to 3rd decile 0.68** 0.48**
(0.30) (0.22)

3rd to 4th decile 0.58* 0.53***
(0.30) (0.20)

4th to 5th decile 0.56* 0.69***
(0.30) (0.19)

5th to 6th decile 0.45 0.56***
(0.30) (0.18)

6th to 7th decile 0.21 0.38**
(0.30) (0.18)

7th to 8th decile 0.32 0.42***
(0.31) (0.16)

8th to 9th decile 0.25 0.16
(0.31) (0.15)

above 9th decile (reference) — —
Tenure

less than 2 years 0.78*** -0.064
(0.10) (0.13)

2-5 years 0.46*** -0.041
(0.093) (0.11)

5-10 years 0.35*** -0.14
(0.092) (0.10)

more than 10 years (reference) — —
Full-time (1/0) -0.25*** -0.34**

(0.095) (0.15)
Fixed-term contract (1/0) 0.11 0.083

(0.10) (0.15)
Public service sector (1/0) 0.079 0.29**

(0.084) (0.11)
Industry

Agriculture (reference) — —
Energy -0.63 -0.098

(0.57) (0.55)
Minig 0 -0.68

(.) (1.05)
Manufacturing -0.52 0.27

(0.36) (0.38)
Construction -0.24 -0.032

(0.41) (0.40)
Trade -0.55 0.30

(0.35) (0.39)
Transport -0.47 0.27

(0.39) (0.40)
Bank, Insurance -0.39 0.53

(0.39) (0.43)
Services -0.34 0.57

(0.35) (0.38)
Other -0.10 0.20

(0.40) (0.53)
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Table A.1 continued: Complementary log-log model for holding a marginal second job
after only main job in period t-1

Women Men

Occupation
Untrained worker (reference) — —

Semi-Trained worker -0.43** 0.11
(0.18) (0.28)

Trained worker -0.49** -0.0077
(0.24) (0.28)

Foreman, group leader -0.53 0.28
(0.59) (0.33)

Foreman -0.16 -0.31
(0.77) (0.45)

Industry or factory foreman -0.49 -0.21
(1.03) (0.46)

Salaried employee, unskilled without training -0.20 0.34
(0.17) (0.32)

Salaried employee, unskilled with training -0.46*** 0.11
(0.17) (0.30)

Salaried employee, skilled -0.49*** 0.058
(0.17) (0.28)

Salaried employee, highly skilled or managerial duties -0.15 0.12
(0.20) (0.30)

Salaried employee with extensive managerial duties -0.25 0.70**
(0.41) (0.34)

Civil servant, lower level 0 0.011
(.) (0.61)

Civil servant, middle level -0.49 -0.35
(0.33) (0.37)

Civil servant, upper level -0.81*** 0.089
(0.28) (0.34)

Civil servant, executive level -0.72** 0.72**
(0.37) (0.36)

Firmsize
less than 20 employees (reference) — —

20 to 199 employees -0.29*** -0.15
(0.084) (0.12)

200 and more employees -0.27*** -0.24**
(0.082) (0.12)

Worker characteristics
Family status

Single and no children (reference) — —
Partner and no children -0.28*** 0.043

(0.10) (0.13)
Partner and children -0.13 0.11

(0.11) (0.12)
Single and children 0.033 0.082

(0.11) (0.30)
Preferred working hours first job

More hours 0.51*** 0.31***
(0.073) (0.088)

Same hours (reference) — —
Less hours 0.087 0.049

(0.082) (0.088)
Employment status partner

Full time (reference) — —
Not working 0.32*** 0.033

(0.084) (0.12)
Part time 0.37* 0.13

(0.21) (0.12)
Other 0.70*** 0.51***

(0.26) (0.16) 73



Table A.1 continued: Complementary log-log model for holding a marginal second job
after only main job in period t-1

Women Men

Age
18-25 years old 0.20 0.78***

(0.19) (0.25)
26-35 years old 0.37*** 0.73***

(0.14) (0.15)
36-45 years old 0.28** 0.50***

(0.13) (0.15)
46-55 years old 0.36*** 0.32**

(0.12) (0.13)
older than 55 years (reference) — —

Skill level
Low skill -0.23* -0.36**

(0.13) (0.17)
Medium skill (reference) — —

High skill -0.27*** -0.089
(0.10) (0.12)

Lives in East Germany (1/0) -0.59*** -0.70***
(0.094) (0.12)

Migration Background
No migration background (reference) — —

Direct migration background 0.15 -0.062
(0.097) (0.13)

Indirect migration background -0.20 -0.26
(0.17) (0.18)

Year
2004 (reference) — —

2005 0.37 0.81**
(0.32) (0.38)

2006 0.31 0.63
(0.32) (0.40)

2007 0.45 1.09***
(0.32) (0.39)

2008 0.54* 0.83**
(0.32) (0.39)

2009 0.72** 0.82**
(0.32) (0.39)

2010 0.30 0.54
(0.33) (0.41)

2011 0.71** 1.15***
(0.33) (0.39)

2012 0.69** 0.85**
(0.32) (0.39)

2013 0.81*** 0.81**
(0.31) (0.39)

2014 0.83*** 0.88**
(0.31) (0.39)

2015 0.59* 0.92**
(0.31) (0.39)

2016 0.54* 1.06***
(0.31) (0.39)

2017 1.05*** 1.62***
(0.31) (0.38)

2018 0.88*** 1.19***
(0.32) (0.39)

Notes: SOEP 2003-2018. Standard errors in parentheses (* p<0.05, ** p<0.01, *** p<0.001).
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Table A.2: Dynamic Multinomial logit model with random effects for second job states

Women Men
Marginal Non-marginal Marginal Non-marginal

State dependence t-1
Only main job (reference) — — — —

Marginal second job 2.706*** 3.017*** 2.506*** 2.258***
(0.123) (0.235) (0.135) (0.238)

Non-marginal second job 2.672*** 3.496*** 2.477*** 2.640***
(0.251) (0.445) (0.209) (0.299)

Main job characteristics
Main job monthly gross income

up to 1st decile 0.495 0.774 1.114** 1.326*
(0.427) (0.933) (0.483) (0.709)

1st to 2nd decile 0.317 0.425 0.693* 1.348**
(0.412) (0.835) (0.402) (0.599)

2nd to 3rd decile 0.233 0.173 0.461 0.979*
(0.401) (0.806) (0.356) (0.561)

3rd to 4th decile 0.239 0.415 0.464 0.0109
(0.392) (0.742) (0.325) (0.593)

4th to 5th decile 0.119 0.0997 0.684** 0.681
(0.384) (0.735) (0.308) (0.476)

5th to 6th decile -0.0385 -0.242 0.424 0.173
(0.371) (0.671) (0.296) (0.446)

6th to 7th decile -0.238 -0.277 0.200 0.255
(0.357) (0.692) (0.275) (0.396)

7th to 8th decile 0.0419 -0.236 0.256 0.321
(0.353) (0.611) (0.260) (0.336)

8th to 9th decile -0.150 0.428 0.252 -0.00547
(0.314) (0.581) (0.218) (0.278)

above 9th decile (reference) — — — —
Tenure

less than 2 years 0.389** 0.168 -0.233 -0.204
(0.175) (0.401) (0.218) (0.372)

2-5 years 0.155 -0.155 -0.0754 -0.168
(0.151) (0.338) (0.189) (0.359)

5-10 years 0.0514 0.204 -0.220 0.0839
(0.126) (0.316) (0.151) (0.283)

more than 10 years (reference) — — — —
Full-time (1/0) -0.340** -0.892*** -0.363 -0.784**

(0.152) (0.329) (0.261) (0.379)
Fixed-term contract (1/0) 0.0577 -0.111 -0.0467 0.283

(0.143) (0.343) (0.183) (0.293)
Public service sector (1/0) 0.0403 0.240 0.326* 0.423

(0.173) (0.399) (0.196) (0.331)
Occupation

Untrained worker (reference) — — — —
Trained worker -0.0863 0.525 -0.128 -0.612

(0.171) (0.526) (0.248) (0.376)
Foreman, highly trained, managerial duties 0.0726 0.397 0.176 -0.234

(0.231) (0.621) (0.297) (0.460)
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Industry
Agriculture, energy, mining 0.783 -20.27*** 0.555 -0.362

(0.749) (1.285) (0.574) (0.741)
Manufacturing 0.260 0.985 1.042** 0.0554

(0.374) (0.815) (0.468) (0.689)
Construction 0.424 5.105*** 0.584 -0.0617

(0.517) (1.309) (0.521) (0.777)
Services 0.162 0.622 0.758* -0.536

(0.366) (0.716) (0.452) (0.705)
Firmsize
less than 20 employees (reference) — — — —

20 to 199 employees 0.144 -0.554 0.212 0.0874
(0.161) (0.424) (0.219) (0.347)

200 and more employees 0.0377 -0.599 0.0891 0.0359
(0.169) (0.476) (0.260) (0.360)

Worker characteristics
Family status
Single and no children (reference) — — — —

Partner and no children -0.315 -0.235 -0.0709 -0.0454
(0.192) (0.357) (0.230) (0.360)

Partner and children -0.233 -0.574 -0.0261 -0.447
(0.218) (0.455) (0.233) (0.362)

Single and children -0.0965 -0.205 -0.398 -1.343**
(0.220) (0.525) (0.514) (0.559)

Preferred working hours first job
More hours 0.234** -0.187 0.103 0.175

(0.0928) (0.219) (0.111) (0.172)
Same hours (reference) — — — —

Less hours 0.0528 0.323 -0.0573 -0.0220
(0.103) (0.220) (0.106) (0.175)

Employment status partner
Not working (reference) — — — —

Full time -0.246* -0.259 -0.278 -0.0513
(0.142) (0.283) (0.175) (0.273)

Part time -0.183 -0.0581 0.0481 -0.0693
(0.281) (0.630) (0.151) (0.210)

Other 0.107 0.736 0.234 -0.246
(0.401) (1.204) (0.193) (0.290)

Age
18-25 years old 0.366 -1.415 0.550 0.756

(0.432) (1.396) (0.505) (1.226)
26-35 years old 0.215 -0.671 0.190 -0.315

(0.300) (0.708) (0.335) (0.549)
36-45 years old -0.0219 -0.172 0.0587 0.501

(0.224) (0.541) (0.246) (0.402)
46-55 years old 0.0935 0.0897 0.150 0.287

(0.160) (0.394) (0.184) (0.262)
older than 55 years (reference) — — — —
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Skill level
Low skill 2.183** -1.211 -1.291 -2.836**

(0.992) (1.842) (1.115) (1.327)
Medium skill (reference) — — — —

High skill 1.008 1.965* -0.159 1.279*
(0.800) (1.021) (0.608) (0.736)

Lives in East Germany (1/0) 0.0166 -3.525*** -2.365*** -0.899
(0.694) (0.965) (0.854) (0.667)

Migration Background
No migration background (reference) — — — —

Direct migration background 0.145 0.0931 0.214 -0.435
(0.129) (0.338) (0.163) (0.309)

Indirect migration background 0.0434 -0.165 -0.0838 -0.919**
(0.190) (0.500) (0.246) (0.466)

Year
2004 (reference) — — — —

2005 0.330 -0.177 0.430 0.310
(0.267) (0.506) (0.269) (0.367)

2006 0.140 -0.364 0.152 0.297
(0.278) (0.553) (0.303) (0.437)

2007 0.193 -0.676 0.440 0.657
(0.280) (0.556) (0.297) (0.416)

2008 0.318 -0.192 0.255 0.548
(0.282) (0.531) (0.306) (0.431)

2009 0.494* -0.158 0.310 0.582
(0.283) (0.559) (0.300) (0.447)

2010 0.209 -0.449 0.00409 0.440
(0.283) (0.539) (0.307) (0.439)

2011 0.337 -0.893 0.524* 0.881**
(0.290) (0.579) (0.312) (0.424)

2012 0.350 -1.146** 0.349 0.608
(0.287) (0.569) (0.306) (0.452)

2013 0.615** -1.215** 0.334 0.217
(0.279) (0.575) (0.301) (0.469)

2014 0.524* -0.883 0.277 0.231
(0.278) (0.548) (0.306) (0.439)

2015 0.381 -0.705 0.276 0.312
(0.283) (0.549) (0.315) (0.471)

2016 0.410 -0.673 0.463 0.409
(0.281) (0.561) (0.316) (0.464)

2017 0.720** -0.317 0.802** 0.559
(0.284) (0.541) (0.315) (0.470)

2018 0.779*** -0.444 0.787** 0.839*
(0.282) (0.554) (0.316) (0.482)

Initial conditions t=0
Second job status

Only main job (reference) — — — —
Marginal second job 2.205*** 1.011*** 3.163*** 2.736***

(0.165) (0.333) (0.197) (0.308)
Non-marginal second job 1.521*** 4.667*** 2.063*** 5.156***

(0.324) (0.668) (0.273) (0.452)
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Initial conditions t=0
Main job characteristics
Main job monthly gross income

up to 1st decile -0.385 0.353 -0.758 -0.952
(0.549) (1.194) (0.541) (0.791)

1st to 2nd decile -0.00606 0.631 0.358 -0.408
(0.534) (1.142) (0.428) (0.665)

2nd to 3rd decile -0.252 0.530 -0.442 -0.836
(0.526) (1.125) (0.409) (0.604)

3rd to 4th decile -0.513 0.411 -0.183 -1.434**
(0.525) (1.127) (0.383) (0.626)

4th to 5th decile -0.281 0.557 -0.288 -0.939*
(0.524) (1.106) (0.367) (0.541)

5th to 6th decile -0.828 0.589 -0.595* -1.297**
(0.517) (1.095) (0.352) (0.543)

6th to 7th decile -0.679 0.205 -0.531 -0.442
(0.506) (1.060) (0.329) (0.450)

7th to 8th decile -0.593 0.477 -0.222 -0.387
(0.505) (1.044) (0.306) (0.403)

8th to 9th decile -0.481 0.512 -0.117 0.145
(0.497) (1.053) (0.283) (0.340)

above 9th decile (reference) — — — —
Tenure

less than 2 years -0.290 0.343 0.0331 0.342
(0.213) (0.538) (0.253) (0.410)

2-5 years 0.107 0.172 0.244 0.441
(0.200) (0.487) (0.234) (0.395)

5-10 years -0.0865 0.180 -0.0829 -0.235
(0.177) (0.421) (0.201) (0.343)

more than 10 years (reference) — — — —
Full-time (1/0) 0.234 0.582 0.170 0.625

(0.162) (0.360) (0.298) (0.454)
Fixed-term contract (1/0) -0.0856 -0.559** -0.185 0.215

(0.107) (0.272) (0.133) (0.207)
Public service sector (1/0) -0.0671 0.0368 0.217 0.481

(0.179) (0.422) (0.274) (0.373)
Occupation

Untrained worker (reference) — — — —
Trained worker -0.0633 0.599 -0.188 -0.0109

(0.193) (0.432) (0.337) (0.571)
Foreman, highly trained, managerial duties -0.217 0.355 -0.105 -0.437

(0.270) (0.569) (0.403) (0.673)
Industry

Agriculture, energy, mining 0.321 1.997 0.473 -0.895
(0.605) (1.445) (0.527) (0.757)

Manufacturing 0.673** -0.530 0.0433 -0.551
(0.286) (0.711) (0.277) (0.438)

Construction 1.873*** 2.421** -0.291 -0.766
(0.596) (1.089) (0.446) (0.586)

Services 0.306 -0.662 -0.117 -0.589*
Firmsize (0.219) (0.439) (0.255) (0.353)

less than 20 employees (reference) — — — —
20 to 199 employees -0.0300 0.302 0.0912 0.0366

(0.177) (0.409) (0.246) (0.400)
200 and more employees -0.00904 0.145 0.0932 0.302

(0.186) (0.421) (0.262) (0.423)
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Initial conditions t=0
Worker characteristics
Family status

Single and no children (reference) — — — —
Partner and no children 0.0762 -0.465 -0.348 -0.198

(0.217) (0.476) (0.251) (0.411)
Partner and children 0.326 -0.144 0.124 0.244

(0.232) (0.519) (0.247) (0.394)
Single and children 0.360 0.184 -0.285 -0.907

(0.235) (0.503) (0.527) (1.035)
Preferred working hours first job

More hours -0.0608 -0.144 -0.157 0.00172
(0.117) (0.269) (0.146) (0.223)

Same hours (reference) — — — —
Less hours 0.205* 0.0398 0.0812 0.0442

(0.124) (0.281) (0.151) (0.255)
Employment status partner

Not working (reference) — — — —
Full time -0.0307 0.0136 0.288 -0.344

(0.149) (0.331) (0.225) (0.326)
Part time 0.456 -0.187 0.217 -0.377

(0.391) (0.963) (0.197) (0.314)
Other -0.0153 0.886 0.830*** -0.775*

(0.648) (1.488) (0.275) (0.466)
Age

18-25 years old 0.520 1.359 0.850 -0.138
(0.515) (1.148) (0.621) (1.038)

26-35 years old 0.414 1.091 0.627 0.103
(0.425) (0.950) (0.487) (0.750)

36-45 years old 0.229 0.883 0.236 -0.0910
(0.360) (0.752) (0.404) (0.611)

46-55 years old 0.0248 0.550 -0.225 -0.186
(0.283) (0.580) (0.293) (0.435)

older than 55 years (reference) — — — —
Skill level

Low skill 0.490 -0.971 -1.754* -2.532*
(0.742) (1.294) (0.924) (1.521)

Medium skill (reference) — — — —
High skill 0.168 -1.487 -1.182* -0.457

(0.693) (1.058) (0.612) (1.140)
Lives in East Germany (1/0) 0.170 0.00771 -0.156 -0.640

(0.484) (0.800) (0.543) (0.710)
Migration Background
No migration background (reference) — — — —

Direct migration background 0.0124 0.00527 0.0286 0.0461
(0.471) (0.604) (0.553) (0.513)

Indirect migration background 0.0302 0.00293 0.0108 0.00974
(0.285) (0.0258) (0.347) (0.0946)
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Average of time-varying variables
Main job characteristics
Main job monthly gross income

up to 1st decile 0.0896 -1.111 -1.239 -1.832
(0.726) (1.628) (0.955) (1.553)

1st to 2nd decile -0.284 -0.996 -0.396 -2.256*
(0.695) (1.509) (0.739) (1.255)

2nd to 3rd decile 0.0417 -0.458 0.106 -1.030
(0.684) (1.443) (0.673) (1.094)

3rd to 4th decile 0.218 -0.470 0.111 -0.269
(0.686) (1.449) (0.621) (1.063)

4th to 5th decile -0.130 0.00495 0.0188 -0.491
(0.674) (1.394) (0.570) (0.888)

5th to 6th decile 0.526 0.442 0.548 -0.336
(0.670) (1.359) (0.557) (0.834)

6th to 7th decile 1.142* -0.0461 0.356 -0.0248
(0.629) (1.358) (0.515) (0.736)

7th to 8th decile -0.0579 0.558 0.263 -0.915
(0.629) (1.199) (0.478) (0.656)

8th to 9th decile 0.632 0.238 -0.382 -1.074*
(0.612) (1.307) (0.430) (0.593)

above 9th decile — — — —
Tenure

less than 2 years 0.437 0.485 0.221 0.0917
(0.336) (0.842) (0.411) (0.687)

2-5 years 0.380 1.147 -0.398 0.683
(0.308) (0.703) (0.391) (0.680)

5-10 years 0.454 0.127 0.289 -0.108
(0.291) (0.676) (0.358) (0.653)

more than 10 years — — — —
Full-time (1/0) -0.155 0.110 -0.548 -1.014

(0.269) (0.571) (0.472) (0.724)
Fixed-term contract (1/0) 0.0200 0.622 -0.00153 0.317

(0.268) (0.678) (0.301) (0.488)
Public service sector (1/0) -0.0417 -0.401 -0.0389 -0.393

(0.281) (0.714) (0.373) (0.550)
Occupation

Untrained worker 3.488 2.557 -2.067 9.094
(5.385) (6.934) (4.033) (7.771)

Trained worker 3.402 1.214 -1.847 10.32
(5.370) (6.903) (4.000) (7.749)

Foreman, highly trained, managerial duties 3.732 2.612 -2.074 10.72
(5.380) (6.949) (4.006) (7.727)

Industry
Agriculture, energy, mining -1.179 -1.178 -1.187 2.447

(1.144) (2.636) (1.013) (1.623)
Manufacturing -0.955 -0.842 -0.0508 1.383

(0.655) (1.637) (0.775) (1.443)
Construction -1.640* -21.96*** 0.338 1.923

(0.975) (3.248) (0.888) (1.574)
Services -0.244 0.345 0.631 2.638*

(0.607) (1.357) (0.757) (1.433)
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Table A.2 continued: Dynamic Multinomial logit model with random effects for second
job states

Women Men
Marginal Non-marginal Marginal Non-marginal

Average of time-varying variables
Main job characteristics
Firmsize

less than 20 employees 0.239 -0.120 0.618 0.750
(0.297) (0.724) (0.423) (0.632)

20 to 199 employees 0.0149 -0.413 0.0537 0.375
(0.247) (0.538) (0.287) (0.468)

200 and more employees — — — —
Worker characteristics
Family status

Single and no children 0.362 -0.453 -0.575 -3.337**
(0.379) (0.834) (0.913) (1.517)

Partner and no children 0.510 0.792 -0.299 -2.836*
(0.410) (0.849) (0.954) (1.550)

Partner and children 0.169 0.964 -0.764 -2.678*
(0.389) (0.819) (0.956) (1.574)

Single and children — — — —
Preferred working hours first job

More hours -0.223 0.130 -0.916* -1.285*
(0.452) (0.983) (0.495) (0.712)

Same hours -1.120** -1.640* -1.434*** -1.311*
(0.456) (0.978) (0.492) (0.702)

Less hours -0.967** -0.762 -1.510*** -1.893***
(0.438) (0.942) (0.481) (0.685)

Employment status partner
Not working -0.637 2.857 0.251 -1.196

(1.049) (2.816) (0.447) (0.728)
Full time -0.742 2.317 0.430 -0.932

(1.049) (2.838) (0.495) (0.770)
Part time -0.549 1.849 0.133 -1.015

(1.133) (3.187) (0.469) (0.725)
Other — — — —

Age
18-25 years old -0.808 0.0453 -0.798 -1.082

(0.767) (2.087) (0.915) (2.051)
26-35 years old -0.0866 0.0280 -0.349 0.0407

(0.547) (1.319) (0.629) (1.028)
36-45 years old 0.136 0.0271 -0.0443 -0.626

(0.429) (0.946) (0.496) (0.790)
46-55 years old 0.288 0.212 -0.0424 -0.837

(0.327) (0.704) (0.370) (0.609)
older than 55 years — — — —

Skill level
Low skill -1.638 1.737 1.500 6.284***

(1.220) (2.313) (1.370) (1.578)
Medium skill 1.414 0.487 -1.178 1.052

(1.142) (1.576) (0.952) (1.556)
High skill — — — —

Lives in East Germany (1/0) -0.658 3.220*** 1.976** 1.230
(0.929) (1.129) (0.942) (1.202)
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