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1 Introduction

In 2015, Germany has introduced a statutory gross minimum wage – e8.50 per hour.1 It is

binding, with some exemptions, for all workers and employees in Germany. The statutory

minimum wage “bites” around the 10th to 14th percentile of the 2014 gross wage distribution

(Amlinger et al., 2016; Brenke, 2014; Falck et al., 2013; Kalina and Weinkopf, 2014; Lesch et al.,

2014). This level of treatment intensity ranks Germany in the midfield of OECD countries that

have implemented a minimum wage (OECD, 2015).

Already years before the reform, minimum wages were an intensively debated topic among

German economists and policy makers. Opponents stressed its economic burden for the econ-

omy: a lower international competitiveness and job destruction. Advocates stressed the positive

distributional effects, fairness considerations, and a reduced reliance of employees and workers

with low earnings on social transfers. This debate continues.

Consistent with the basic aim of the reform, the present paper addresses the following key

question:

Did the minimum-wage reform evoke the intended positive effect on wages at the bottom of

the distribution?

That is, do all eligible workers and employees in 2015 make at least e8.50, or is there evidence

of non-compliance? And are there spillover effects, a potentially important effect of minimum

wages (see Autor et al., 2016), on higher wage segments?

The international empirical literature on the distributional effects of minimum wages focuses

on the experiences from United States and the United Kingdom. Recent studies include Neumark

et al. (2004), Autor et al. (2008), Autor et al. (2016), or Dolton et al. (2012).2 Most studies find

that the introduction or increase of minimum wages has a progressive effect, reducing inequality

in hourly wages and monthly earnings, at least in the short term. In the mid-term, negative

employment effects can weaken this progressive effect. In quantitative terms, the distributional

effect hinges on the particular labor market institutions and minimum wage regulations – its

level relative to the average or median wage, coverage and exemptions, enforcement, supervision.

Aside from pre-reform simulation exercises (see Müller and Steiner, 2013; Knabe and Schöb,

2008), little is known on the distributional effects of the German minimum wage reform. First

descriptive evidence is provided in the first report of the German Minimum Wage Commission

(see Mindestlohnkommission, 2016a).3 According to this report, after the reform, gross hourly

wages increased stronger for employee groups with lower wages. For instance, compared to 2014,

wages in the East rose faster than in the West, and even faster for the marginally employed in

the East. At the same time, the report finds that after the reform, there are still about 1

million employees earning less than e8.50 per hour (state: April 2015), pointing at a problem

of non-compliance.

1Before this minimum wage reform, only some collectively agreed sector-specific minimum wages existed
(Schröder, 2014).

2See Manning (2013) for a literature review for case studies for the United Kingdom.
3The report relies on the so-called Earnings Survey of the German Federal Statistical Office, a cross-sectional

firm dataset. The surveyed firms provide information on their employees - including monthly wages and working
hours.
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To the best of our knowledge, this is the first study that provides comprehensive empirical

evidence on the actual distributive effects of the German minimum-wage reform.4 Hereby, we

focus on the distributions of contractual gross hourly wages and gross monthly earnings. All

results build on the most recent wave of the German Socio-Economic Panel (Wagner et al.,

2007).

To assess the distributional changes, we proceed in two steps. First, we perform a pre- and

post-reform comparison of the wage and earnings distribution using analytical tools from the

literature on economic inequalities and poverty. Second, we implement a difference-in-differences

(DiD) framework with continuous treatment (Card, 1992; Garloff, 2016) that causally links

distributional changes with the reform. The setting builds on regional variation in treatment

intensity, measured by the share of eligible employees in a region paid below the minimum

wage in the pre-reform period. For instance, relying on the SOEP 2014 wage distribution, the

minimum wage bound at the lowest percentile in the region Donau-Iller (situated in the south

of Germany) and the 40th percentile in Pomerania (north-eastern area of east Germany). We

use this regional variation to identify the impact of the reform on wages and earnings.

According to our descriptive analyses, the share of eligible employees making less than e8.50

per hour decreased from about 10 percent before to about seven percent after the reform. While

measurement error in the underlying survey data might explain part of the finding, another

candidate explanation is non-compliance. Wage inequality for those paid below the minimum

wage decreased, and the average distance between the minimum wage and the wages in this

segment narrowed. Particularly, wages of women, residents in the East German states, and

marginally employed increased. We also find a moderate increase in earnings in the low-earnings

segment. Here, full-time employees experienced larger increases than partially and marginally

employed.

With respect to hourly wages, the DiD analysis does not indicate significant reform-induced

changes if all eligible employees and workers are considered. However, when narrowing the

focus to the bottom quintile of the region-specific wage distributions, it indicates significant

and positive effect for the bottom quintile. For this group of low-wage employees and workers,

wages increased stronger in regions with a higher treatment intensity. Further, we look for the

channels of the hourly wage growth and re-perform the causal estimation for monthly earnings

and hours worked. With respect to monthly earnings, we do not find significant treatment

effects. However, we find that the reform lead to a decrease in contractual working hours the

low-earnings segment.

The outline of the paper is as follows. Section 2 gives an overview over the institutional

details of the reform. Section 3 reviews the literature on distributional effects of minimum wages.

Section 4 introduces the empirical data used in our succeeding empirical analyses. Section 5

explains the methods and provides the results. Section 7 concludes.

4Because of lack of data, previous studies have relied on simulation exercises but could not observe the actual
changes in the wage distribution. See, for example, Müller and Steiner (2013); Knabe and Schöb (2008).
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2 The German minimum-wage reform: basic institutional facts

On January 1 2015, a general statutory minimum wage of e8.50 per hour became effective in

Germany. It is codified in the Minimum Wage Law5. Until then, only sector-specific wage floors

existed, set by collective agreements. Sector-specific minimum wages were introduced over the

last two decades in several sectors, including the construction sector or the roofing sector (in

1997), hair dressing (in 2013), or security services (in 2011). Most sector-specific minimum wages

are higher than the statutory minimum wage, and increased after the minimum-wage reform

(Amlinger et al., 2016). An overview of sector-specific minimum wages is given in Schröder

(2014), while König and Möller (2009), Frings (2013), and vom Berge et al. (2013) investigate

their economics effects.

Coverage and level. In principle, all workers and employees in Germany are eligible to the

minimum wage of e8.50 gross since January 2015. During a transition period, particular regu-

lations apply for sectors with existing sector-specific minimum wages until the end of 2017, but

even these sectors have to pay e8.50 from January 1st, 2017 onwards. The German Minimum

Wage Commission decides about future adjustments of the minimum wage level. In the light of

minor short-term employment effects, the Minimum Wage Commission has decided to raise the

statutory minimum wage by 34 ecents per hour as of January 1, 2017 (see Mindestlohnkommis-

sion, 2016b).

Exempted groups. Three population groups are excluded from the statutory minimum wage:

1. Minors (below age 18).

2. Trainees, young people during entry-level qualifications, or people in compulsory practical

training as part of an apprenticeship or university-level study course. The minimum wage

does not apply to voluntary internships of up to three months, or to mandatory internships

in the context of training or study courses.

3. Long-term unemployed people, who have been registered with the Federal Employment

Agency or a Job Center for more than one year during the first six months in a new

job. However, vom Berge et al. (2016) provide empirical evidence that the exemption for

long-term unemployed is rarely used.

Compared to the overall number of employees, the size of the population in the exempted

groups is small: According to the Minimum Wage Commission (Mindestlohnkommission, 2016a)

these are 0.7% of all participants of a representative firm survey.

Enforcement. The German custom authority has the responsibility to carry out inspections

of employers and enforce compliance with social-security laws and the Minimum Wage Law.

In case of non-compliance with the minimum-wage law, prosecutors may impose fines up to

e500,000. According to a report for the German Parliament6, the custom conducted 63,014

inspection in 2014 and 43,637 inspections in 2015, implying a 30 percent reduction in controls

in the post-reform year. According to another report for the German Parliament,7 2,025 legal

5MiLoG, https://www.gesetze-im-internet.de/milog/.
6See Deutscher Bundestag (2016a).
7See Deutscher Bundestag (2016b).
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proceedings were initiated in 2015 and the total sum of sanctions was e14,773,471. Assuming

that each inspection entailed a minimum-wage control, legal proceeding were initiated after five

out of 100 controls, implying an average fine of e7,296.

3 Literature review: distributional effects of minimum wages

3.1 Studies for the United States and the United Kingdom

There is a broad international literature on the distributional effects of minimum wages. In our

review, we focus on studies that provide causal evidence.

Several studies deal with the distributional effects of minimum wages in the United States.

Dinardo et al. (1996) study the role of labor supply and demand, union density and minimum

wages for rising wage inequalities between 1979 and 1988. Building on data from the Current

Population Survey and an Oaxaca-type decomposition approach, they show that inter-temporal

reductions of the real minimum wage can explain about 25 percent of rising inequalities among

male and 30 percent among female employees.

Teulings (2003) deals with the same observation period as Dinardo et al. (1996). Exploiting

inter-temporal and regional variation in minimum wages, he finds that a 10 percent reduction

of the minimum wage lowers the wage of an employee earning the previous minimum by about

8 percent. Further, Teulings (2003) shows that, in the lower half of the wage distribution,

minimum wages account for the major share of increases in returns to human capital.

As another example, Lee (1999) investigates how reductions in the real minimum wage during

the 1980s altered wage inequalities. The underlying identification strategy builds on regional

variation in the relative value of the minimum wage. Building on the Current Population

Survey, the author shows that the reduction in the real value of minimum wages is one of the

main drivers of rising wage dispersion in the lower tail of the wage distribution, and that this

effect is particularly strong for women.

Neumark et al. (2004) studies the period from 1979 to 1997 using the Current Population

Survey. The identification strategy relies on inter-temporal and regional variation in minimum

wages. Their focal variables are labor income and hourly wages. Not surprisingly, they find

that minimum wages lead to a stronger positive effect for hourly wages at the bottom of the

distribution. Furthermore, reductions of working hours and employment lower the positive

effects for low-wage earners.

Autor et al. (2008) use the Current Population Survey for 1963 to 2005. They find that

fluctuations in the real minimum wage are not a plausible explanation for the observed rise in

wage inequality, but isolate other factors as important drivers: skill-biased technical change and

deceleration in the relative supply of college workers.

In a recent study, Autor et al. (2016) scrutinize previous evidence for the United States

based on recent data of the Current Population Survey. Their identification of the distributional

effects of minimum wages relies on inter-temporal and regional variation in the minimum wage.

According to their estimates, the inter-temporal decline in the real value of the minimum wage

explains about 30 to 40 percent of rising inequalities at the bottom of the wage distribution (as

captured by the ratio of the wages for the 10th and 50th percentile).
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Another strand of empirical research focuses on the United Kingdom. Machin (1997) studies

how anti-union legislation and real minimum wages altered wage inequality in the 1980s and

early 1990s. Using data from the General Household Survey, the British Household Panel Survey,

and the New Earnings Survey, he demonstrates that both factors contribute an important part

to rising inequalities. Particularly, he finds that wage dispersion over time increased less in

sectors offering wage protection to low-wage workers.

Other studies for the UK are Dickens and Manning (2004a,b), assessing how the introduction

of the national minimum wage in 1999 altered the wage distribution. They find a very moderate

effect of the reform, which they explain by the low bite of the reform that affected only six to

seven percent of workers, and that spillover effects on the non-affected were small.

Stewart (2012) scrutinizes the role of minimum wages for rising wage inequalities, hereby

focusing on the 50-to-10 percentile wage ratio. Using administrative data (Annual Survey of

Hours and Earnings) in a difference-in-differences design and comparisons across minimum wage

upratings, he concludes that changes in real minimum wages cannot explain the rise in wage

inequalities at the bottom of the distribution. He also finds no evidence for spillover effects.

Dolton et al. (2012) use the New Earnings Survey, the Annual Survey of Hours and Earnings,

and the Labor Force Survey to investigate how the national minimum wage in the UK changed

inequality in the post-reform decade. Identification relies on variation in the bite of the national

minimum wage across local labor markets, and its differently sized inter-temporal adjustments.

The authors find that an increased bite of the minimum wage is associated with falls in lower

inequality among wages at the bottom of the distribution. Further, they find spillover effects

for wages of about 1.4 times the minimum wage.

Manning (2013) provides a literature review of previous works for the United Kingdom. He

emphasizes the positive effects for the low-wage segment and spillover effects, and that, not

surprisingly, the distributional effects are markedly lower for household incomes rather than

individual wages.

3.2 Studies for Germany

Because the reform has been implemented only recently and micro data (until very recently) do

not cover the post-reform period, distributional analyses that are building on actual post reform

data on wages are scarce. Instead, most of the existing studies build on simulated data. Another

strand of literature, not reviewed here, deals with the effects of sector-specific minimum wages.

Brenke and Müller (2013) use data from the German Socio-Economic Panel (SOEP) from

2011 to assess the potential distributional effects of the introduction of a statutory minimum

wage. According to their estimates, such a reform would have only moderate progressive effects

on the wage distribution, and even weaker effects when focusing on the household level and

including further income sources.

Building on the same data, Heumer et al. (2013) explore how a minimum wage would affect

household net incomes. Because increases in wages reduce social transfers and imply higher tax

burdens, the authors conclude that a minimum wage would have a rather moderate effect on

household net income. It would also have a weak progressive effect as earnings of partners and

spouses are not perfectly correlated.
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Brautzsch and Schultz (2013) use the SOEP 2011 and argue that a minimum wage would

have the strongest positive effect on wages for women, employees in east Germany, part-time

and low-time employees, as well as employees in agriculture and the service sector.

Amlinger et al. (2016) descriptively asses the effects of the 2015 minimum wage reform. Based

on the Quarterly Earnings Survey (Vierteljährliche Verdiensterhebung) for 2015, a database with

aggregate sector-specific information, they find that for unskilled workers, women, and employees

in east Germany, wages after the reform increased faster than the average (up to 8.5 percent).

In its 2016 report, the Minimum Wage Commission (see Mindestlohnkommission, 2016a)

provides descriptive evidence on the distributional effects of the reform. The analysis relies on a

voluntary employer survey, the so-called Verdiensterhebung 2015. The report points at positive

wage effects for those employees at the bottom of the wage distribution. Particularly, women,

part-time employees in small firms, low-skilled workers, and younger as well as elderly employees

seem to have benefited from the reform. At the same time, the report shows that about one

million eligible employees still earn less than the minimum wage in the post-reform year.

4 Data and data preparation

Our empirical analysis relies on the Socio-Economic Panel (SOEP). SOEP is an ongoing lon-

gitudinal panel survey with about 30,000 survey participants in 11,000 households per year,

conducted annually since 1984 (see Wagner et al., 2007). Most importantly for our purposes,

SOEP provides detailed information on the employment status, monthly earnings, working hours

(actual and contractual) as well as paid and unpaid overtime. We use SOEP version 32 and

consider person-level data from years 2012 to 2015 (SOEP, 2016).

4.1 Working sample

Our analysis focuses on employees and workers in Germany eligible to the minimum wage. As

explained above, most but not all employees and workers are eligible. Our working sample

for descriptive evidence (Sample 1) excludes individuals belonging to the exempted groups and

sectors as well as wage outliers and regions with less than 25 observations.8 For the causal

analysis, we further exclude respondents with item non-response on key individual variables and

non-consecutive (biannual) wage information (Sample 2).

Table 1 displays the total number of observations in SOEP v32 and the sample sizes of our

working samples.

1. Non-eligible groups. To identify non-eligible survey respondents, we rely on the following

variables: age, employment status, hours worked, being registered as unemployed, calendar

information on unemployment duration and the month of the interview. Appendix A.2

explains the construction of the eligibility status. Discarding non-eligible respondents

leaves us with 56,422 observations in total for the survey years 2012-2015.

8Our causal analysis relies on the regional variation of the bite of the reform. Altogether, we distinguish 96
regions. The regional bite is determined by region-specific wage distributions derived from the SOEP. With the
exclusion of regions with less than 25 observations we seek to get valid descriptions of these distributions.
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Table 1: Observations per year under imposition of sample restrictions

2012 2013 2014 2015 Total

SOEP v32 27,831 30,778 27,237 25,288 111,134
- non-eligible 13,894 15,683 13,925 12,920 56,422
- sector-specific MW 11,994 13,406 12,206 11,289 48,895
- wage outliers 9,996 11,139 10,344 9,348 40,827
- small regions (Sample 1) 9,974 11,113 10,319 9,333 40,739
- lacking information on wage differentials 5,444 6,075 6,234 6,368 24,121
- missing individual vars (Sample 2) 5,377 5,994 6,134 6,263 23,768

Source: SOEP v32, own calculations.

2. Sectors with collectively-bargained wages. Employees and workers from these sectors are

excluded from the sample using information on the sector of employment.

3. Outliers. First, we exclude respondents whose hourly wages belong to the top percentile

of the annual wage distribution. Second, we exclude respondents paid hourly wages below

e3.50. This leaves us with 40,739 respondents in total, constituting Sample 1, used in

cross-sectional analysis.

4. Non-consecutive biannual wage information. We exclude observations with lacking infor-

mation in the current and previous survey years since this information is needed to analyze

changes in individual wage growth.

5. Lacking individual information. In regressions we control for individual information such as

gender, highest educational level, presence of children under the age of 16 in the household,

marital status, and German citizenship. We exclude respondents for whom one of these

variables is lacking. This leaves us with 23,768 observations in total, constituting Sample

2 that is used in the DiD analysis.

4.2 Core variables for the empirical analysis

The core variable in our empirical analysis is gross hourly wage. This wage is not directly

reported in SOEP, but can be constructed from reported gross monthly earnings and weekly

working hours. We are able to distinguish between actual and contractual working hours, and

overtime (payed, compensated by leisure, or uncompensated). Appendix A.3 provides a trans-

lation of the relevant passages of SOEP questionnaire.

We use the information on earnings and working hours to construct two wage concepts:

1. Contractual gross hourly wage. This is the monthly gross earnings divided by monthly

contracted working hours. Monthly contractual working hours equal the reported weekly

contractual working hours multiplied with 4.33. This is the core concept of our empirical

analysis, as it mirrors the implementation of the reform as stated by employment contracts.
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2. Actual gross hourly wage. This is the monthly gross earnings divided by contractual

working hours if overtime is compensated by leisure.9 In other cases, monthly gross earn-

ings are divided by actual hours worked (e.g. by Brenke, 2014). This measure is used

for robustness checks and may be viewed as a better indicator for the actual world of

employment.

For the interpretation of all subsequent results, the precision of our wage concepts is essential.

In this respect, we would like to make several remarks:

1. Measurement error. Measurement error in reported earnings and working hours means that

our wage concepts embody an element of uncertainty. For example, if respondents with low

earnings systematically underreport earnings and over-report working hours, this would

systematically underestimate wages. In the empirical analysis, we therefore work with a

sharp and fuzzy (discounted) minimum wage threshold. In case of the latter, we suppose

that wages comply with the minimum wage if they make up at least a certain fraction, say,

95 percent, of the actual minimum wage. Further, we have discarded observations with

particularly low hourly wages (see Section 4.1 for details).

2. Sampling and coverage error. SOEP is a random sample from the overall population. This

can create another element of inaccuracy, particularly if certain societal groups are not ap-

propriately covered. Because SOEP seeks to oversample at the bottom of the distribution,

sampling and coverage error should not be a serious threat to our analysis. Nonetheless,

we provide bootstrapped estimates of our core results to study how these are affected by

the in/exclusion of observations. Further, the vast majority of the data is collected be-

tween February and May. If the actual implementation of the minimum wage by the firms

expanded over the first months of 2015 and was not completed until the second half of

2015, the data will understate the effect of the reform.

3. Item non-response. Not all respondents provide answers to all SOEP questions. If non-

response is systematic, this is creates another element of uncertainty. For example, if

individuals with low earnings were less likely more to report their earnings, this would lead

to an underestimation of the share of low-wage employees and workers.10 Missing values

in some SOEP variables are statically imputed with plausible values. This is also the case

for monthly gross earnings but not so for working hours. Because of this asymmetry and

because imputations are just approximations, following Autor et al. (2016) we decided to

discard observations with imputed earnings.

4. Different accounting periods. The accounting period for earnings is a month; a week for

working hours. We derive the hourly wage by dividing earnings by 4.33 and by weekly

working hours. This creates another element of uncertainty. Suppose everyone earns the

minimum wage. If weekly working hours fluctuate over the course of a month, we would

9Defined by the SOEP variables plb0194, plb0220, plb0195.
10For the structure of item-non response for income and wealth questions in SOEP see Frick and Grabka (2005);

Frick et al. (2007).
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find wages below the minimum wage for subjects surveyed after an unusual work-intensive

week.11

Autor et al. (2016, p.64), therefore, argue that conclusions on the effects for minimum wages

from survey data “must be treated with caution since they cannot necessarily be distinguished

from measurement artifacts with available precision.”

4.3 Regional differences in treatment intensity

Over the last years, Germany’s labor market is characterized by rising and high employment

rates. However, there are regional differences. Many of the high-performing regions can be

found in Germany’s south west, whereas many east German regions lag behind. Most likely, these

regional differences in labor market performance are also mirrored in regional wage distributions.

We expect a negative correlation between regional labor market performance and the share of

employees and workers earning less than e8.50 in 2014. If this is the case, then the intensity

of the treatment is region specific, and we should expect the strongest reform-induced effects at

the bottom of the wage distribution in regions with a weak labor market. A weak regional labor

market, however, can also be a signal that the firms in the region are less profitable than firms

in other regions, facing the tightest constraints to adapt to the minimum wage. Eventually, this

induces weaker policy wage responses in these regions.

We use the SOEP variable region of residence to assign employees and workers to 96 so-

called planning regions (‘Raumordnungregionen’ (ROR), see BBSR (2016)) that are often used

in regional analysis of infrastructure, economic situation or investments. For these regions, we

compute the year-specific fractions of eligible employees and workers that earn less than e8.50.

In the DiD analysis, the fractions of 2013 will be used as indicator of treatment intensity.

Overall, region-specific numbers of observations should be sufficient for constructing the bite

indicator. On average, we observe 107 individuals per region and year. We have discarded

regions with less than 25 observations per year.

We validate the SOEP-based regional bite indicator (for 2014) with bite measures from

independent data sets, the so-called Earnings Structure Survey (Verdienststrukturerhebung,

VSE, see Destatis, 2016) and the IAB Establishment Panel (EP, see Institute for Employment

Research, 2016). VSE is a large-scale firm survey conducted in 2014 and provides earnings

information within each surveyed firm. The follow-up wave of 2015 is not representative and

is not available to the scientific community. From VSE 2014, the Federal Statistical Office

provided regional Kaitz indexes, the ratios of the legal minimum wage to the regional average

wage. EP is another annual firm survey covering 15,000 firms and is conducted by the Institute

of Employment Research (IAB). In the 2014 wave, EP included a question on whether the firm

had employees with wages below e8.50. From EP 2014, it is possible to derive the share of

employees and workers in a region earning less than e8.50.

Table 2 displays summary statistics on the possible exposure measures based on SOEP,

EP, and VSE. The two SOEP-based bite indexes correlate strongly and positively. They also

11Note that the argument can be reversed if all subjects were paid a wage below the minimum wage and subjects
were interviewed after a week with unusually low working hours.
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positively correlate with the EP- and VSE-based indexes, but here the correlations are weaker.12

Table 2: Alternative bite measures for 2014

Fraction Kaitz Fraction Kaitz
(SOEP) (SOEP) (EP) (VSE)

Median 0.09 0.49 0.03 0.46
Mean 0.11 0.49 0.05 0.48
Sd 0.05 0.06 0.05 0.08
Min 0.02 0.38 0.00 0.34
Max 0.32 0.65 0.26 0.67

Correlation matrix
Fraction (SOEP) 1.00 0.73 0.40 0.58
Kaitz (SOEP) 1.00 0.46 0.77
Fraction (EP) 1.00 0.73
Kaitz (VSE) 1.00

Source: SOEP v32, Establishment Panel (EP) 2014, Verdienststrukturerhebung (VSE) 2014
Notes: Own calculations.

Figure 1 provides maps of Germany with the regional treatment intensities based on SOEP

and VSE. For SOEP, the graphs depict region-specific fractions of employees and workers be-

tween 2012 and 2014 paid below the minimum wage according to year 2015. The indexes behind

the maps for 2012 and 2013 will enter the DiD analysis. The map for 2014 is used to vali-

date the SOEP-based regional variation in the bite with the VSE-based variation. In general,

the SOEP-based regional bite exhibits marked differences between regions. Further, the inter-

temporal variability of the SOEP-based regional bite is small. This is consistent with the studies

that documents the stability of regional labor markets and moderate wage growth in Germany.

Another indication for the validity of the SOEP-based treatment intensities is the similarity of

the regional differences with the VSE-based Kaitz index.

5 Changes in the wage distribution

The subsequent results rely on the concept of the contractual gross hourly wage.

5.1 Description of the wage distributions 2013 to 2015

5.1.1 Pen’s Parade of Dwarfs

A first basic tool for describing the wage distribution is borrowed from the literature on eco-

nomic inequalities, the so-called Pen’s Parade of Dwarfs, a graphical description of the wage

distribution. Suppose that every employee or worker had a height equal to her wage, and were

sorted and lined in an increasing order of their wages. The sight we would face is the Parade

12The German Federal Statistical Office has provided the VSE-based Kaitz, but it distinguishes only 20 different
values for the 96 regions. Hence, the weaker correlation is expected.
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(a) Kaitz-index, VSE 2014
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(b) Fraction below e8.50, SOEP 2014
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(c) Fraction below e8.50, SOEP 2013
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(d) Fraction below e8.50, SOEP 2012

Source: SOEP v32 (Sample 1), own calculations. Kaitz index
based on Verdienststrukturerhebung provided by Federal Statistical Office
https://www.destatis.de/DE/ZahlenFakten/GesamtwirtschaftUmwelt/VerdiensteArbeitskosten/Mindestloehne
/Mindestlohn KaitzIndex.html.

Figure 1: Regional intensity of treatment

of Dwarfs. In technical terms, the Parade of Dwarfs is derived by sorting employees and work-

ers in SOEP in increasing order of wages and splitting the sample into percentiles. Then one

plots the percentile-specific average wages (ordinate) against the cumulative population shares

(abscissa).13

13By normalizing the abscissa to be of size one, the Parade of Dwarfs can be derived from the cumulative
distribution function by swapping abscissa and ordinate (see Cowell, 2011).
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Figure 2: Pen parades for contractual gross hourly wages and growth by percentile (2013 to
2015)

The left graph of Figure 2 provides Pen’s parade for the bottom forty percentiles of hourly

gross actual wages for 2013 to 2015, with wages expressed in logs. The red horizontal line

indicates the threshold value of e8.50. The right graph provides the vertical differences of Pen’s

parades for consecutive years, thus giving the percentile-specific inter-temporal changes in wages.

The left panel of Figure 2 shows that in 2013 and 2014 about 10 percent of Sample 1 earned

under e8.50. In 2015, we observe an improvement of wages, but about 7 percent of the eligible

population remain under the e8.50-threshold. The right panel of Figure 2 shows that changes

in wages for the lowest 40 percent of the wage distribution between 2013 and 2014 was small in

quantitative terms and increasing over the bottom 40 percentiles – with changes close to zero

in the bottom ten percentiles and an about e0.40 increase between the 30th to 40th percentile.

This picture changes for 2014 and 2015. Here we observe a noticeable rise in wages, particularly

for the first ten to 15 percentiles, by about e0.60 to e0.80. In these percentiles we have those

employees and workers in 2014 whose wages did not reach the minimum-wage threshold. For

the range from the 15th to 25th percentile, the change is smaller both in absolute and relative

terms.

Appendix A.1 provides Pen’s parades that allow comparisons of several sub-groups of the

eligible population. The first comparison is between female and male employees and workers

(Figure A1). About 13 percent of the female population earned less than e8.50 in the two

years prior to the reform, and about ten percent earned less than e8.50 thereafter. Among

the male population, only about six percent earned less than e8.50 in 2013 and 2014, and this

share has further reduced by about two percentage points in 2015. The second comparison is

between residents of the eastern and western states (Figure A2). In the eastern states, about 18

percent of the eligible population earned less than e8.50 in the two years prior to the reform,

and about eleven percent thereafter. In the western states, the share is markedly lower – about

eight percent prior to and six percent after the reform. The third comparison is between full

time, part time, and marginal employees (Figure A3). Only about seven percent of the full-time
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employees earned less than e8.50 prior to the reform, and this number has further reduced

to about four percent thereafter. The shares are higher for employees in part-time: about 10

percent before and eight percent after the reform. By far the highest probability to be paid

below the minimum-wage threshold have the marginally employed: 53 percent before and 40

percent after the reform. Part of the differences between the three types of employees might be

due to data imprecisions. Most likely, during the course of the month, weekly working hours vary

the least for full time employees (and also their monthly earnings should be relatively stable).

Then their hourly wage will be measured with high precision. The opposite holds for marginal

workers if their working hours exhibit high fluctuation during the course of the month.

In sum, the above results suggest that the minimum-wage reform has increased the wages

of low-paid employees and workers. At the same time, they point at non-compliance: a sub-

stantial share of eligible employees and workers still earn less than e8.50 after the reform. This

percentage is higher for women than men, higher for residents in the east than in the west,

and particularly high for marginal employees. The issue of non-compliance not only arises in

household survey data. The German Minimum Wage Commission analyzed the Earnings Struc-

ture Survey, an administrative firm dataset. In its report (Mindestlohnkommission, 2016a) the

Commission estimates that about 2.7 percent of the employees and workers still earned less than

e8.50 in 2015.

5.1.2 The Sen index of contractual gross hourly wages

The second tool for analyzing the distributive effects of the minimum wage reform at the bottom

of the wage distribution is the Sen index. This index is usually applied in poverty analyses to

examine the incidence and intensity of poverty together with inequalities among the poor in a

coherent framework. The poor are being defined as the population falling below a particular

income threshold, the poverty line. For our purposes, we derive the Sen index from the gross

hourly-wage distribution and replace the poverty line by the minimum wage.

The Sen index is defined as, PSen = H × Gz + P × (1 − Gz), and builds on three sub-

components. The first component is the head-count ratio, H, defined as the fraction of the

population, i = 1, . . . , N , with wages, wi, below the threshold z = 8.50. The second component

is the Gini coefficient of wages among the population with wages below minimum wage, Gz.

The third component is the poverty gap index, P , the average relative distance to z of the

individuals with wages below z, P = 1
N

∑q
j=1

(
z−wj

z

)
, with j = 1, . . . , q denoting the individuals

with wj < z. In our context, we refer to P as the minimum-wage gap.

Under full compliance and absence of measurement error, the Sen index should be zero. The

previous descriptions, however, have already indicated that a non-negligible number of eligible

employees and workers after the reform still earn less than e8.50 per hour.

Table 3 provides the Sen index and its three sub-components for the period from 2013 to

2015. The table’s upper panel summarizes the results for the actual threshold level of e8.50. As

explained in Section 4.2, measurement issues imply imprecisions in the observed hourly wage.

Therefore, as robustness check, we compute the Sen index under the assumption the minimum-

wage threshold were only 95 respectively 90 percent of its actual value.

If we set the threshold to its actual level of e8.50, the Sen index for the two pre-reform
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Table 3: Sen Index and its elements for minimum wage thresholds of e8.50, e8.075 and e7.65

Year Sen Head count Gini poor Minimum wage gap

MW = e8.50

2013 mean 2.489 10.162 8.338 1.791
95% CI (2.288 - 2.738) (9.324 - 11.100) (7.724 - 8.876) (1.636 - 1.973)

2014 mean 2.534 10.121 8.740 1.807
95% CI (2.285 - 2.810) (9.298 - 10.991) (8.214 - 9.306) (1.626 - 2.028)

2015 mean 1.560 7.185 7.422 1.109
95% CI (1.356 - 1.774) (6.389 - 7.927) (6.821 - 8.060) (0.951 - 1.275)

MW = 0.95 x e8.50 = e8.075

2013 mean 1.918 8.167 7.697 1.397
95% CI (1.734 - 2.119) (7.423 - 9.029) (7.084 - 8.238) (1.268 - 1.545)

2014 mean 1.942 7.887 8.093 1.419
95% CI (1.726 - 2.178) (7.105 - 8.712) (7.439 - 8.674) (1.265 - 1.607)

2015 mean 1.145 5.449 6.833 0.829
95% CI (0.964 - 1.322) (4.784 - 6.172) (6.184 - 7.448) (0.698 - 0.971)

MW = 0.90 x e8.50 = e7.65

2013 mean 1.469 6.805 7.359 1.045
95% CI (1.319 - 1.624) (6.205 - 7.600) (6.763 - 7.895) (0.935 - 1.175)

2014 mean 1.509 6.629 7.674 1.084
95% CI (1.316 - 1.719) (5.935 - 7.540) (6.976 - 8.301) (0.948 - 1.240)

2015 mean 0.829 4.262 6.301 0.598
95% CI (0.687 - 0.977) (3.659 - 5.007) (5.600 - 6.947) (0.493 - 0.710)

Source: SOEP v32 (Sample 1), own calculations.
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years is about constant, about 2.5 percent. The same holds for the head-count ratio (about 10

percent), the Gini coefficient for wages below the threshold (about 8.3 to 8.7 percent), and the

minimum-wage gap (about 1.8). After the reform, the Sen index decreases to about 1.6. The

main driver of the decrease is the drop in the head count ratio. While in 2014 about 10 percent

earned less than e8.50, this fraction is about seven percent in 2015. The Gini coefficient and

the minimum wage gap improve after the reform as well, but to a lesser magnitude. The Gini

coefficient falls from 8.7 percent in 2014 to 7.4 percent in 2015. The gap index decreases from

about two percent in 2014 to 1.1 percent in 2015, suggesting a moderate improvement of the

material conditions for those whose wages still fall below the minimum wage.

The middle and lower panels show how a lowering of the threshold alters the Sen index.

Most noticeably, a lowering of the threshold by five percent implies a reduction of the head

count by about two percentage points. In other words, in year 2015 the share of employees

with wages below 0.95× e8.5 is 5.4 percent. A further five percentage point reduction of the

threshold to e7.65 implies a share of about 4.3 percent. So, even for the low threshold we find

non-compliance. Apparently, not all eligible employees in 2015 are paid in accordance to the

minimum-wage law.

In the Appendix, we provide Sen indexes for several sub populations, distinguished by region

of residence (East and West Germany) and labor-market status (full-time employment, part-time

employment, and marginal employment).

The Sen index for East Germany decreases from about 4.4 percent prior to the reform to

about two percent in the post-reform year 2015, implying a substantial and significant adjust-

ment of low wages. The main driver of the decrease in the Sen index in East Germany is the

Head count that falls from almost 18 percent in 2013 to 11 percent in 2015. During the same

period, the Gini coefficient declines from 8.1 to 6.2 percent and the minimum wage gap more

than halves from 3.2 to 1.4 percent. In West Germany, the decrease in the Sen index is less

pronounced – from 2.0 percent in 2013 to 1.5 percent in 2015. Here, the decrease in the head

count is lower (from 8.2 in 2013 to 6.3 in 2015) and is accompanied by a less than one percent-

age point decrease in the Gini coefficient and an almost unchanged poverty gap. In sum, wage

adjustments in East Germany are stronger than in West Germany, and the main driver for the

decline of the Sen index is the head count. In 2015, the Sen indexes in the two regions differ by

less than 1 percentage point. However, East Germany has more employees earning under e8.50

and the average gap between the minimum wage and their wages is larger, whereas inequality

among low-wage workers is higher in West Germany.

Across labor-market statuses, the Sen index is the lowest for the full-time employed. For this

group, the Sen index falls from 1.5 in 2013 to 0.9 in 2015, and the main driver is the decline in

the head count. Inequality beneath the e8.50-threshold and the minimum wage gap change only

slightly. Among the part-time employed, the Sen index is the second-lowest. After the minimum

wage introduction, the index decreases by less than 1 percentage point. For this decrease, the

head count is the main driver, while the two other components change only very little. The Sen

index is the highest for marginal employees. For this group, it decreases from 16.2 percent before

to 10.0 percent after the reform. The head count adjusts by more than 10 percentage points

from 2013 to 2015 and the minimum wage gap lowers by more than four percentage points as
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well, while the inequality beneath the e8.50-threshold declines only slightly.

5.2 Results from difference in differences

To infer the causal effect of the reform on the wage distribution, we implement a difference

in differences (DiD) framework, exploiting variation in the regional treatment intensity of the

reform (the depth of the intervention). The measure for the treatment intensity is the fraction

of the eligible population in a region with wages below the minimum wage.

Our basic regression specification is,

log(wi,t,r) = α+ β ×D2015 + γBite2013r + δ
(
D2015 ×Bite2013r

)
+ εi,r,t, t ∈ (2014, 2015) . (1)

The dependent variable is the log of the contractual hourly gross wage of individual i at time

t ∈ (2014, 2015) resident in region r. The independent variables are,

1. D2015: period dummy variable distinguishing the pre- and post-reform year, withD2015 = 1

if t = 2015 and zero else. The associated regression coefficient captures the average change

in hourly wages between 2014 and 2015.

2. Bite2013r : treatment intensity as captured by the region-specific fractions of eligible em-

ployees with hourly wages below e8.50 normalized by the average regional bite. Because

of the possibility of anticipation effects and in order to avoid endogeneity, we are using the

lagged bite for 2013. The associated regression coefficient captures differential changes in

wages dependent on the regional treatment intensity.

3.
(
D2015 ×Bite2013r

)
: interaction between the period dummy and the treatment intensity.

The associated regression coefficient captures the treatment effect of the reform.

4. εi,r,t. This is the error term.

Based on specification 1, we estimate a pooled OLS regression and a fixed-effect model for

Sample 2. As a robustness check, we enrich the base specification with a set of socio-demographic

characteristics including gender, marital status, German citizenship, education, and presence of

children in the household. Because Sample 2 is balanced, our results do not carry over to

employees and workers who have entered or left the eligible population in one of the two years.

Sample 2 is used to assess the distributional effect of the reform for the whole eligible pop-

ulation – encompassing individuals from the bottom to the top of the wage distribution. The

reform, however, clearly targets the bottom of the wage distribution. Hence, we re-estimate the

model by sub-populations built on the quintiles of wage distributions. Particularly, quintiles are

based on the regional wage distributions in 2013. For being effective, the reform should have

a stronger positive effect for the bottom quintile in regions with a high treatment intensity: in

these regions, wages in the bottom quintile should be particularly low, and therefore should

grow at a higher rate.

Crucial for the identification of causal effects is that the parallel trend assumption holds for

the treatment and control group. While treatment intensity is a continuous variable, we provide
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a graphical inspection by distinguishing three types of regions, determined by the distribution

of the treatment intensity.

Figure 3 plots average gross hourly wages for three groups of regions, each comprising one

third of all regions, with regions sorted in an increasing order of the 2013 bite. This yields three

groups – with “low,” “medium,” and “high” treatment intensity. As expected, average wages

decrease in the treatment intensity and rise over time. Further, wage trajectories are almost

parallel, with slightly widening wage differences between the “high” treatment regions, on the

one hand, and the “medium” and “high” treatment regions, on the other hand.

Figure 4 further decomposes the trajectories by wage quintiles derived from the group- and

period-specific wage distributions. In general, we find similar patterns as for the entire Sample

2. Further, for the first quantile, which is central for our analyses, we find an about parallel

upwards trend across regions for the period 2012 to 2014, and an acceleration of wage growth

for highly treated regions in 2015.
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Figure 3: Mean hourly wages by year and exposure intensity

Table 4 provides the regression results for the treatment effect, γ.14 The first column provides

the OLS and the second the fixed-effects coefficients. From top to bottom, the table provides

the treatment effect for the base specification (“base”) and the specification with the socio-

demographics (“base + socio-demographics”) for Sample 2. Underneath follow the estimates

for the five sub-populations determined by the quintiles (“Q1” to “Q5”) from the 2013 regional

wage distributions, again for the “base” and “base + socio-demographics” specification.

For the full working sample, treatment effects are minuscule and at best weakly significant

14Tables ??, ??, ?? and ?? in the Appendix provide estimation details.
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Figure 4: Mean hourly wages by year and exposure intensity in quintiles

for both specifications and both regression models. These estimation results suggest that the

minimum-wage reform had almost no effect on average wages. The quintile-specific regressions,

however, show that the reform’s impact differs by quintiles. For the bottom quintile (“Q1”) of

the regional distributions in 2013, the treatment effect is positive and significant. For example,

a coefficient of 0.083 means that a 1 percentage point higher bite than a normalized bite of 1.0

(determining the average bite over all regions) implies an increase of the 2014 wage in the first

quintile by 8.3 percent in addition to average wage growth. Both in OLS and FE, we also find

moderate additional growth in the second quintile: about 3.9 percent in OLS and 3.6 percent

in FE. Together, these results imply compressing effects of the minimum wage on the hourly

wage distribution and the existence of spillovers above the imposed minimum wage threshold.

However, the results concerning spillovers should be interpreted with caution. As Autor et al.

(2016, p. 64) show, spillovers observed in survey data are not necessarily present in the actual

distribution of wages.

As a placebo test, we re-estimate specification 1 using data lagged by one year. Hence, the

basic placebo regression specification takes the form,

log(wi,t,r) = α+ β ×D2014 + γBite2013r + δ
(
D2014 ×Bite2013r

)
+ εi,r,t, t ∈ (2013, 2014) . (2)

Table 5 has the same structure as Table 4 and summarizes the results. In our preferred

specifications (“Base + socio-demographics”; “Base + socio-demographics by quintiles”), none

of the treatment coefficients is significant in the OLS estimation. In the fixed-effects estimation,
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Table 4: Wage growth 2014-2015

OLS FE
Coef. p-value Coef p-value

Base 0.011 0.200 0.009* 0.090
Base + socio-demographics 0.015** 0.024 0.009* 0.084
Base by quintiles:

Q1 0.090*** 0.000 0.060*** 0.006
Q2 0.039** 0.016 0.036*** 0.004
Q3 -0.010 0.507 -0.022* 0.057
Q4 -0.002 0.877 -0.003 0.778
Q5 0.015* 0.100 0.010 0.218

Base + socio-demographics by quintiles
Q1 0.083*** 0.001 0.061*** 0.004
Q2 0.039** 0.011 0.036*** 0.004
Q3 -0.011 0.439 -0.022* 0.058
Q4 -0.002 0.877 -0.003 0.790
Q5 0.015* 0.098 0.010 0.228

Source: SOEP v32 (Sample 2), own calculations.

we find a moderate negative treatment effect of five percent in the first quintile. However, the

effect is significant at the five percent level only. The placebo regressions also do not provide

evidence in favor of anticipatory effects of the reform. However, we would like to point out that

most of the SOEP data are collected in the first two quarters of the year, so that anticipatory

effects later in the year of 2014 are not ruled out.15

In sum, the placebo regressions do not show strong wage growth in highly exposed regions

prior to the reform, supporting the validity of the results of the actual treatment estimations.

6 Changes in the distribution of monthly earnings and hours

worked

Whether the observed increase of hourly wages at the bottom translates into higher monthly

gross earnings is an open question. If labor demand declines due to increased labor costs monthly

monthly earnings will increase less than hourly wages and eventually even decrease.

We study the earnings distribution by means of Pen’s parade. It relies on all eligible workers

and employees. Because contractual working hours can explain potential differences in the

distributional changes in wages and earnings, we also provide descriptions of working hours

along the hourly wage distribution. Further, we also implement the above DiD framework using

earnings and working hours as dependent variables to assess the causal effect of the reform.

15Details for the main and placebo estimation can be found in Tables A6 and A7 in the Appendix.
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Table 5: Wage growth 2013-2014 (placebo test)

OLS FE
Coef. p-value Coef p-value

Base 0.011* 0.097 -0.008 0.131
Base + socio-demographics 0.010 0.165 -0.008 0.147
Base by quintiles:

Q1 -0.038 0.167 -0.050** 0.032
Q2 0.033** 0.013 0.013 0.371
Q3 -0.002 0.885 -0.008 0.433
Q4 0.011 0.436 -0.003 0.706
Q5 0.006 0.631 -0.008 0.463

Base + socio-demographics by quintiles
Q1 -0.041 0.180 -0.054** 0.021
Q2 0.008 0.529 0.014 0.334
Q3 0.006 0.607 -0.009 0.389
Q4 0.005 0.575 -0.003 0.720
Q5 -0.001 0.960 -0.008 0.477

Source: SOEP v32 (Sample 2), own calculations.

6.1 Descriptive evidence

Figures A4 and A5 provide Pen’s parade for the entire eligible population and for different

types of employment, hereby focusing on the bottom 40 percent of the population. For the

entire eligible population, monthly earnings stagnated between 2013 and 2014, except for the

employees and workers around the 10th percentile. In this range of the distribution, earnings

have even decreased - by up to e100 per month.16 Between 2014 and 2015, Pen’s parade shifts

upwards, suggesting higher earnings in basically all of the bottom 40 percentiles. In the bottom

ten percentiles, earnings increased by around e50 to e100, except for the 7th percentile where

earnings stagnate.

Pen’s parades by employment type (Figure A5) reveal that full-time employees are the main

beneficiary of the 2014 to 2015 increase in monthly earnings. For part-time employees and

workers, monthly earnings improved by about e50 only from the 10th percentile and on. For

lower percentiles, earnings decreased - by about e50. For marginal employees and workers,

monthly earnings increased for all percentiles, yet with about e20 the increase is quantitatively

small.

Table 6 provides average contractual working hours by quintiles of the 2013-2015 hourly-

wage distributions. Working hours increase over the quintiles form about 27 to 36 hours per

month. They exhibit little inter-temporal variation. Only for the bottom quintile we find a

moderate decrease: by about 0.75 hours between 2013 and 2014, and by another 0.4 between

2014 and 2015. However, confidence intervals heavily overlap, suggesting that the differences

are insignificant.

16Pen’s parades are not estimated but based on point estimates, which explains some kinks in the differenced
parades.
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Table 6: Mean contractual working hours in quintiles of the wage distribution

Quintiles: Q1 Q2 Q3 Q4 Q5

2013 27.96 32.65 35.30 36.11 36.48
95 % CI (26.91 - 29.07) (31.90 - 33.34) (34.67 - 35.76) (35.70 - 36.53) (36.14 - 36.81)

2014 27.22 32.63 35.07 36.14 36.16
95 % CI (26.18 - 28.07) (31.86 - 33.39) (34.48 - 35.62) (35.74 - 36.50) (35.68 - 36.54)

2015 26.82 32.87 35.67 36.07 36.30
95 % CI (25.77 - 28.04) (32.16 - 33.57) (35.22 - 36.16) (35.63 - 36.52) (35.83 - 36.79)

Source: SOEP v32 (Sample 1), own calculations.

Tables A3, A4 and A5 display average contractual working hours for the three employment

categories: full-time, part-time and marginally employed. Within employment categories we

also do not observe any significant inter-temporal variation of hours worked, suggesting that the

average hours worked did not change in the post-reform year.

6.2 Results from difference in differences

Table 7 summarizes the DiD-results for monthly earnings in 2014 and 2015. For the entire eligible

population, we the treatment effect is insignificant, both in OLS and FE. We also find no evidence

in favor of a positive treatment effect in the bottom quintile. We also do not find systematic

evidence for spillovers. In OLS, treatment effects are insignificant in all quintiles. Only in

FE we find weak evidence, however, the effects are quantitatively small and only marginally

significant.17

Combined with the descriptive evidence, the data suggests that monthly earnings increased

after the reform in the bottom percentiles. In nominal terms, full-time employees benefited

most, but also marginal and part-time employees experienced a moderate increase in earnings.

However, we do not find a significant treatment effect, questioning the presence of a causal

linkage between the earnings increase and the minimum-wage reform.

Table 8 summarizes the DiD-results for contractual working hours in 2014 and 2015. For

the overall working sample, the treatment effect is insignificant for OLS. For the fixed effects

estimation, we find a quantitatively small and negative effect, which is significant at the five

percent level. In the quintile specific estimations, for OLS and fixed effects, both with and

without socio demographics controls, we find a negative treatment effect for the bottom quintile.

This means that the reform reduced contractual working hours among low-paid employees and

workers more in highly treated regions. However, the effect is only weakly significant, at least in

OLS.18 One plausible explanation for the negative treatment effect is that employers substitute

work by capital. Another explanation is that employees lower their labor supply as a response to

17Table A8 in the Appendix provides the details of the estimation. Table A9 in the Appendix provides results
from placebo regressions for monthly earnings. In the placebo regressions, we do not find significant treatment
effects, supporting the validity of the results of the actual treatment estimations and absence of anticipatory
effects.

18Details of the estimation can be found in Table A10 in the Appendix. In the placebo regressions for the years
2013 and 2014, we do not find such an effect. See Table A11.
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Table 7: OLS and FE regressions for gross monthly earnings (2014-2015)

OLS FE
Coef. p-value Coef p-value

Base 0.009 0.494 0.000 0.918
Base + socio-demographics 0.013 0.208 0.001 0.823
Base by quintiles:

Q1 0.025 0.560 0.018 0.375
Q2 0.034 0.194 0.021* 0.097
Q3 -0.004 0.846 -0.020** 0.028
Q4 -0.015 0.266 -0.002 0.832
Q5 0.014 0.237 0.003 0.650

Base + socio-demographics by quintiles
Q1 0.016 0.681 0.020 0.325
Q2 0.030 0.188 0.022* 0.072
Q3 -0.008 0.666 -0.019** 0.034
Q4 -0.012 0.364 -0.001 0.912
Q5 0.013 0.251 0.003 0.673

Source: SOEP v32 (Sample 2), own calculations.

the reform in order to not exceed earnings limits that secure access to particular social-security

or tax advantages.

The reform might also affect workings hours not being compensated by the employers by

means of leisure or earnings (i.e., unpaid overtime). The concept of actual working hours captures

this non-compensated element in employment relationships. To scrutinize this potential response

to the reform, we re-do the above regression analysis now with actual working hours as dependent

variable. Table 8 summarizes the results from the DiD estimation. Results for both working-

hours concepts are very similar. Like for contractual working hours, the treatment effect for

actual working hours is insignificant for the overall working sample, but negative for the bottom

quintile.19. Further, treatment effects for actual and contractual working hours in the bottom

quintile are of similar magnitude. Hence, there is no evidence that non-compensated working

time increased more in regions with a higher treatment intensity.

7 Conclusion

This paper assesses the impact of the 2015 minimum-wage reform in Germany on the contractual

gross hourly wage distribution building on data from the most recent wave of the German

Socio-Economic Panel. Our descriptive analysis indicates a progressive effect of the reform:

compared to the pre-reform year, lower wage segments have experienced faster wage growth,

inequality at the bottom of the distribution has decreased, and the fraction of workers paid

below the minimum-wage reduced substantially. Nevertheless, about seven percent of the eligible

employees and workers in the post-reform year still earn less than e8.50. Our treatment analysis

19Detail can be found in Table A10 in the Appendix. In the placebo regressions for the years 2013 and 2014,
we do not find such an effect. See Table A13
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Table 8: OLS and FE regressions for contractual working hours (2014-2015)

OLS FE
Coef. p-value Coef p-value

Base -0.002 0.800 -0.008** 0.028
Base + socio-demographics -0.002 0.719 -0.008** 0.037
Base by quintiles:

Q1 -0.064* 0.090 -0.042** 0.035
Q2 -0.006 0.798 -0.015* 0.054
Q3 0.006 0.672 0.003 0.787
Q4 -0.013 0.272 0.001 0.928
Q5 -0.001 0.880 -0.007 0.202

Base + socio-demographics by quintiles
Q1 -0.067* 0.077 -0.042** 0.033
Q2 -0.009 0.630 -0.014* 0.077
Q3 0.003 0.805 0.003 0.755
Q4 -0.010 0.387 0.001 0.821
Q5 -0.001 0.853 -0.007 0.200

Source: SOEP v32 (Sample 2), own calculations.

Table 9: OLS and FE regressions for actual working hours (2014-2015)

OLS FE
Coef. p-value Coef p-value

Base -0.003 0.634 -0.006 0.116
Base + socio-demographics -0.002 0.693 -0.006 0.151
Base by quintiles:

Q1 -0.059* 0.098 -0.053** 0.011
Q2 -0.005 0.821 -0.012 0.211
Q3 0.000 0.978 -0.001 0.912
Q4 -0.014 0.261 0.002 0.759
Q5 0.002 0.777 0.001 0.883

Base + socio-demographics by quintiles
Q1 -0.057 0.132 -0.053** 0.011
Q2 -0.008 0.702 -0.010 0.317
Q3 -0.003 0.852 -0.001 0.935
Q4 -0.011 0.375 0.003 0.659
Q5 0.003 0.664 0.001 0.899

Source: SOEP v32 (Sample 2), own calculations.

suggests that the reform had, if any, quantitatively small effects on average wages. It had,

however, a sizable treatment effect for the lowest quintile of the region-specific wage distributions.

Summarizing our main findings, we find supportive evidence that wages at the bottom of

the distribution benefited from the minimum-wage reform. At the same time, a considerable

fraction of the eligible population earns less than the statutory minimum wage. While part of

the result might be due to measurement error in the data and their collection in the first half
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of the year, non compliance and postponed adjustments on the side of the employers are other

candidate explanations. The incomplete adaptation of wages at the bottom might also explain

the absence of (short-term) negative employment effects as documented in Caliendo et al. (2017).

Moreover, we find that the increase in hourly wages was driven not by the increase in

monthly earnings, but by reduction of hours worked. This is in line with with the negative

effects of minimum wages on employment and hours worked discussed in Neumark et al. (2004).
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Figure A1: Pen parades for contractual gross hourly wages and growth by percentile (2013 to
2015), by gender
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Figure A2: Pen parades for contractual gross hourly wages and growth by percentile (2013 to
2015), by region
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Figure A3: Pen parades for contractual gross hourly wages and growth by percentile (2013 to
2015), by employment category )
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Figure A4: Pen parades for gross monthly earnings and growth by percentile (2013 to 2015))
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Figure A5: Pen parades for gross monthly earnings and growth by percentile (2013 to 2015), by
employment category )
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Table A1: Sen Index and its elements for minimum wage thresholds of e8.50; by East and West
Germany

Year Sen Head count Gini poor Minimum wage gap

East Germany

2013 mean 4.419 18.112 8.072 3.217
95% CI (3.779 - 5.241) (15.602 - 21.031) (6.887 - 9.100) (2.730 - 3.839)

2014 mean 4.052 16.605 8.438 2.895
95% CI (3.270 - 4.843) (14.112 - 19.448) (7.379 - 9.292) (2.335 - 3.512)

2015 mean 1.959 10.956 6.200 1.364
95% CI (1.564 - 2.460) (9.274 - 13.101) (5.219 - 7.087) (1.088 - 1.745)

West Germany

2013 mean 2.007 8.186 8.459 1.436
95% CI (1.809 - 2.255) (7.382 - 9.156) (7.779 - 9.129) (1.290 - 1.617)

2014 mean 2.175 8.591 8.871 1.550
95% CI (1.911 - 2.481) (7.684 - 9.692) (8.209 - 9.622) (1.361 - 1.781)

2015 mean 1.456 6.300 7.752 1.049
95% CI (1.215 - 1.674) (5.438 - 7.161) (6.995 - 8.532) (0.864 - 1.222)

Source: SOEP v32 (Sample 1), own calculations.
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Table A2: Sen Index and its elements for minimum wage thresholds of e8.50; by labor market
status

Year Sen Head count Gini poor Minimum wage gap

Full-time employed

2013 mean 1.519 7.531 6.798 1.080
95% CI (1.317 - 1.727) (6.627 - 8.627) (6.137 - 7.351) (0.935 - 1.246)

2014 mean 1.391 6.539 7.562 0.969
95% CI (1.145 - 1.666) (5.696 - 7.533) (6.633 - 8.600) (0.790 - 1.169)

2015 mean 0.855 4.440 6.945 0.587
95% CI (0.679 - 1.080) (3.675 - 5.220) (5.914 - 8.002) (0.472 - 0.748)

Part-time employed

2013 mean 2.338 9.649 8.244 1.681
95% CI (1.878 - 3.061) (8.092 - 11.516) (6.665 - 9.941) (1.340 - 2.226)

2014 mean 2.328 11.174 7.564 1.604
95% CI (1.776 - 3.072) (9.015 - 13.881) (5.985 - 9.204) (1.226 - 2.132)

2015 mean 1.846 9.196 6.762 1.313
95% CI (1.211 - 2.423) (6.778 - 12.005) (5.287 - 7.823) (0.854 - 1.756)

Marginally employed

2013 mean 16.192 53.460 9.645 12.215
95% CI (14.273 - 18.152) (48.460 - 58.630) (8.644 - 10.318) (10.631 - 13.831)

2014 mean 15.829 51.618 9.632 12.014
95% CI (13.894 - 18.310) (46.057 - 58.815) (8.613 - 10.440) (10.518 - 14.006)

2015 mean 10.054 40.020 8.011 7.444
95% CI (8.489 - 11.809) (34.561 - 45.689) (6.874 - 9.137) (6.284 - 8.821)

Source: SOEP v32 (Sample 1), own calculations.
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Table A3: Mean contractual working hours in quintiles of the wage distribution, full-time em-
ployment

Quintiles: Q1 Q2 Q3 Q4 Q5

2013 38.48 38.99 38.74 38.37 38.51
95 % CI (37.94 - 39.22) (38.71 - 39.35) (38.45 - 38.96) (38.21 - 38.56) (38.32 - 38.71)

2014 38.50 38.89 38.54 38.54 38.54
95 % CI (37.87 - 39.26) (38.58 - 39.21) (38.27 - 38.76) (38.36 - 38.73) (38.34 - 38.72)

2015 38.57 38.60 38.52 38.44 38.71
95 % CI (38.05 - 39.10) (38.19 - 38.94) (38.30 - 38.72) (38.21 - 38.68) (38.49 - 38.93)

Source: SOEP v32 (Sample 1), own calculations.

Table A4: Mean contractual working hours in quintiles of the wage distribution, part-time
employment

Quintiles: Q1 Q2 Q3 Q4 Q5

2013 20.19 19.99 21.13 20.52 21.17
95 % CI (19.28 - 21.14) (19.44 - 20.46) (20.39 - 21.98) (19.64 - 21.31) (20.33 - 22.10)

2014 20.20 20.28 20.93 20.87 21.04
95 % CI (19.36 - 20.91) (19.64 - 20.93) (20.28 - 21.75) (20.27 - 21.56) (20.10 - 21.97)

2015 19.50 20.62 20.96 21.39 21.33
95 % CI (18.36 - 20.73) (20.03 - 21.30) (20.10 - 21.50) (20.66 - 22.32) (20.12 - 22.80)

Source: SOEP v32 (Sample 1), own calculations.

Table A5: Mean contractual working hours in quintiles of the wage distribution, marginal em-
ployment

Quintiles: Q1 Q2 Q3 Q4 Q5

2013 11.90 8.06 6.96 5.06 4.13
95 % CI (11.36 - 12.30) (7.36 - 8.74) (6.41 - 7.35) (4.19 - 5.95) (3.57 - 5.00)

2014 12.05 7.92 6.17 4.16 2.69
95 % CI (11.51 - 12.79) (7.38 - 8.54) (5.59 - 6.66) (3.02 - 5.20) (1.73 - 4.76)

2015 11.06 8.52 6.41 4.66 3.47
95 % CI (10.45 - 11.63) (7.82 - 9.09) (5.55 - 7.20) (3.78 - 5.33) (2.73 - 4.10)

Source: SOEP v32 (Sample 1), own calculations.
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Table A6: Regressions for gross hourly wages (2014-2015)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2015 × Bite2013 0.011 0.090*** 0.039** -0.010 -0.002 0.015* 0.015** 0.083*** 0.039** -0.011 -0.002 0.015*
(0.009) (0.024) (0.016) (0.014) (0.012) (0.009) (0.007) (0.023) (0.015) (0.014) (0.011) (0.009)

D2015 0.006 0.017 0.013 0.041*** 0.025* 0.012 0.005 0.021 0.012 0.043*** 0.026* 0.012
(0.010) (0.029) (0.016) (0.014) (0.014) (0.010) (0.008) (0.026) (0.015) (0.014) (0.014) (0.009)

Bite2013 -0.219***-0.251***-0.301***-0.259***-0.237***-0.216***-0.238***-0.272***-0.311***-0.262***-0.237***-0.211***
(0.021) (0.033) (0.017) (0.025) (0.030) (0.027) (0.021) (0.033) (0.017) (0.024) (0.028) (0.026)

R2 0.043 0.110 0.229 0.257 0.206 0.120 0.335 0.176 0.250 0.281 0.258 0.228

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2015 × Bite2013 0.009* 0.060*** 0.036*** -0.022* -0.003 0.010 0.009* 0.061*** 0.036*** -0.022* -0.003 0.010
(0.005) (0.022) (0.013) (0.012) (0.010) (0.008) (0.005) (0.021) (0.013) (0.012) (0.010) (0.008)

D2015 0.025*** 0.016 0.008 0.053*** 0.030*** 0.013 0.024*** 0.013 0.006 0.052*** 0.029*** 0.013
(0.005) (0.023) (0.013) (0.012) (0.011) (0.009) (0.005) (0.023) (0.013) (0.012) (0.011) (0.009)

Bite2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.000 0.005 0.002 0.041 0.005 0.000 0.004 0.002 0.000 0.014 0.001 0.025
R2 within 0.037 0.094 0.054 0.039 0.028 0.027 0.041 0.115 0.061 0.041 0.029 0.029
Observations 12397 1321 2113 2341 2645 3079 12397 1321 2113 2341 2645 3079

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A7: Placebo regressions for gross hourly wages (2013-2014)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2014 × Bite2012 0.011* -0.038 0.033** -0.002 0.011 0.006 0.010 -0.035 0.031** -0.003 0.013 0.005
(0.006) (0.027) (0.013) (0.011) (0.014) (0.012) (0.007) (0.027) (0.013) (0.011) (0.014) (0.012)

D2014 0.011 0.137*** 0.020 0.036*** 0.021* 0.022* 0.015* 0.132*** 0.022 0.037*** 0.019 0.022*
(0.008) (0.027) (0.015) (0.013) (0.012) (0.012) (0.008) (0.027) (0.015) (0.013) (0.013) (0.012)

Bite2012 -0.236***-0.243***-0.361***-0.266***-0.240***-0.225***-0.239***-0.254***-0.369***-0.264***-0.237***-0.218***
(0.021) (0.022) (0.017) (0.019) (0.032) (0.027) (0.023) (0.023) (0.017) (0.020) (0.032) (0.024)

R2 0.050 0.145 0.330 0.271 0.204 0.129 0.332 0.203 0.342 0.284 0.254 0.226

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2014 × Bite2012 -0.008 -0.050** 0.013 -0.008 -0.003 -0.008 -0.008 -0.054** 0.014 -0.009 -0.003 -0.008
(0.006) (0.023) (0.014) (0.010) (0.009) (0.011) (0.006) (0.023) (0.014) (0.010) (0.009) (0.011)

D2014 0.047*** 0.121*** 0.031** 0.042*** 0.033*** 0.039*** 0.046*** 0.126*** 0.029** 0.044*** 0.032*** 0.039***
(0.006) (0.024) (0.015) (0.012) (0.010) (0.011) (0.006) (0.025) (0.015) (0.012) (0.010) (0.011)

Bite2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.002 0.059 0.002 0.015 0.007 0.007 0.056 0.004 0.001 0.002 0.013 0.004
R2 within 0.044 0.088 0.049 0.042 0.034 0.040 0.047 0.113 0.061 0.064 0.038 0.042
Observations 12128 1367 1994 2354 2495 3032 12128 1367 1994 2354 2495 3032

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A8: Regressions for gross monthly earnings (2014-2015)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2015 × Bite2013 0.009 0.025 0.034 -0.004 -0.015 0.014 0.013 0.016 0.030 -0.008 -0.012 0.013
(0.013) (0.044) (0.026) (0.018) (0.013) (0.012) (0.010) (0.039) (0.023) (0.018) (0.013) (0.012)

D2015 -0.001 0.108** 0.039 0.043** 0.039*** 0.020* 0.000 0.108** 0.038 0.044** 0.037** 0.022*
(0.015) (0.052) (0.025) (0.020) (0.014) (0.012) (0.011) (0.047) (0.023) (0.019) (0.014) (0.011)

Bite2013 -0.156***-0.025 -0.208***-0.233***-0.229***-0.194***-0.180***-0.099* -0.253***-0.237***-0.219***-0.167***
(0.023) (0.062) (0.048) (0.036) (0.037) (0.031) (0.020) (0.059) (0.043) (0.033) (0.032) (0.030)

R2 0.010 0.010 0.028 0.067 0.083 0.055 0.332 0.217 0.218 0.231 0.245 0.268

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2015 × Bite2013 0.000 0.018 0.021* -0.020** -0.002 0.003 0.001 0.020 0.022* -0.019** -0.001 0.003
(0.005) (0.021) (0.013) (0.009) (0.010) (0.007) (0.005) (0.020) (0.012) (0.009) (0.010) (0.007)

D2015 0.037*** 0.069*** 0.031** 0.052*** 0.029** 0.021*** 0.035*** 0.064*** 0.026* 0.050*** 0.027** 0.021***
(0.005) (0.021) (0.014) (0.011) (0.012) (0.008) (0.005) (0.021) (0.014) (0.011) (0.012) (0.008)

Bite2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.000 0.009 0.002 0.011 0.002 0.001 0.119 0.002 0.001 0.025 0.000 0.018
R2 within 0.040 0.104 0.060 0.039 0.019 0.036 0.053 0.139 0.080 0.042 0.023 0.039
Observations 12397 1321 2113 2341 2645 3079 12397 1321 2113 2341 2645 3079

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A9: Placebo regressions for gross monthly earnings (2013-2014)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2014 × Bite2012 0.008 -0.053 0.037 -0.002 0.012 -0.014 0.007 -0.048 0.037 -0.004 0.015 -0.015
(0.013) (0.050) (0.026) (0.013) (0.019) (0.013) (0.012) (0.048) (0.023) (0.014) (0.020) (0.013)

D2014 0.011 0.236*** 0.035 0.043*** 0.028 0.055*** 0.017 0.214*** 0.039 0.042*** 0.022 0.054***
(0.016) (0.051) (0.027) (0.015) (0.017) (0.016) (0.014) (0.048) (0.026) (0.016) (0.017) (0.015)

Bite2012 -0.176***-0.098 -0.278***-0.237***-0.232***-0.194***-0.185***-0.121* -0.317***-0.244***-0.211***-0.175***
(0.025) (0.071) (0.046) (0.030) (0.044) (0.035) (0.025) (0.067) (0.041) (0.029) (0.042) (0.034)

R2 0.013 0.025 0.050 0.070 0.077 0.054 0.328 0.190 0.237 0.222 0.252 0.241

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2014 × Bite2012 -0.011 -0.048** 0.013 -0.003 -0.003 -0.021 -0.011 -0.052** 0.015 -0.003 -0.002 -0.020
(0.007) (0.024) (0.015) (0.013) (0.010) (0.017) (0.007) (0.025) (0.015) (0.013) (0.010) (0.016)

D2014 0.057*** 0.123*** 0.036** 0.041*** 0.041*** 0.059*** 0.057*** 0.130*** 0.033** 0.042*** 0.040*** 0.060***
(0.007) (0.025) (0.016) (0.014) (0.011) (0.015) (0.007) (0.026) (0.016) (0.014) (0.011) (0.015)

Bite2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.001 0.022 0.002 0.003 0.003 0.010 0.002 0.005 0.006 0.012 0.020 0.011
R2 within 0.053 0.096 0.054 0.030 0.050 0.065 0.053 0.104 0.074 0.031 0.054 0.076
Observations 12128 1367 1994 2354 2495 3032 12128 1367 1994 2354 2495 3032

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A10: Regressions for contractual working hours (2014-2015)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2015 × Bite2013 -0.002 -0.064* -0.006 0.006 -0.013 -0.001 -0.002 -0.067* -0.009 0.003 -0.010 -0.001
(0.008) (0.037) (0.021) (0.014) (0.012) (0.008) (0.007) (0.037) (0.019) (0.014) (0.012) (0.008)

D2015 -0.007 0.091** 0.026 0.002 0.014 0.009 -0.005 0.087* 0.025 0.001 0.011 0.009
(0.009) (0.045) (0.021) (0.016) (0.012) (0.007) (0.007) (0.046) (0.020) (0.016) (0.011) (0.007)

Bite2013 0.063*** 0.226*** 0.093** 0.026 0.007 0.022* 0.058*** 0.174*** 0.057 0.024 0.018 0.044***
(0.016) (0.059) (0.041) (0.028) (0.022) (0.011) (0.014) (0.053) (0.037) (0.025) (0.018) (0.012)

R2 0.005 0.021 0.007 0.002 0.000 0.002 0.221 0.209 0.222 0.193 0.182 0.212

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2015 × Bite2013 -0.008** -0.042** -0.015* 0.003 0.001 -0.007 -0.008** -0.042** -0.014* 0.003 0.001 -0.007
(0.004) (0.020) (0.008) (0.010) (0.007) (0.005) (0.004) (0.020) (0.008) (0.010) (0.007) (0.005)

D2015 0.012*** 0.053** 0.023** -0.001 -0.000 0.008 0.011*** 0.051** 0.020** -0.002 -0.002 0.008
(0.004) (0.021) (0.009) (0.010) (0.008) (0.006) (0.004) (0.021) (0.009) (0.010) (0.008) (0.006)

Bite2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.002 0.003 0.001 0.001 0.000 0.000 0.008 0.022 0.000 0.015 0.004 0.001
R2 within 0.001 0.011 0.005 0.000 0.000 0.001 0.009 0.021 0.022 0.004 0.005 0.001
Observations 12397 1321 2113 2341 2645 3079 12397 1321 2113 2341 2645 3079

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A11: Placebo regressions for contractual working hours (2013-2014)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2014 × Bite2012 -0.002 -0.015 0.005 -0.000 0.001 -0.019 -0.003 -0.013 0.006 -0.001 0.002 -0.021
(0.009) (0.038) (0.017) (0.012) (0.011) (0.014) (0.009) (0.037) (0.016) (0.012) (0.011) (0.013)

D2014 -0.000 0.099** 0.016 0.007 0.007 0.034** 0.003 0.082** 0.018 0.005 0.003 0.032**
(0.011) (0.040) (0.018) (0.013) (0.011) (0.015) (0.010) (0.038) (0.019) (0.013) (0.011) (0.014)

Bite2012 0.059*** 0.145** 0.083** 0.029 0.008 0.031** 0.055*** 0.133** 0.051 0.019 0.026 0.043***
(0.015) (0.061) (0.038) (0.026) (0.018) (0.014) (0.014) (0.057) (0.035) (0.023) (0.016) (0.014)

R2 0.004 0.016 0.007 0.002 0.000 0.002 0.217 0.173 0.226 0.201 0.228 0.206

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2014 × Bite2012 -0.003 0.002 0.000 0.005 0.001 -0.012 -0.003 0.003 0.001 0.005 0.001 -0.012
(0.005) (0.017) (0.010) (0.011) (0.006) (0.013) (0.005) (0.017) (0.010) (0.011) (0.006) (0.012)

D2014 0.010* 0.003 0.004 -0.001 0.008 0.020* 0.010* 0.004 0.003 -0.002 0.008 0.021*
(0.005) (0.019) (0.012) (0.010) (0.007) (0.012) (0.005) (0.020) (0.012) (0.010) (0.007) (0.012)

Bite2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.000 0.008 0.001 0.001 0.000 0.000 0.003 0.000 0.021 0.000 0.005 0.000
R2 within 0.003 0.001 0.001 0.001 0.006 0.007 0.005 0.018 0.005 0.016 0.006 0.019
Observations 12128 1367 1994 2354 2495 3032 12128 1367 1994 2354 2495 3032

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01

42



Table A12: Regressions for actual working hours (2014-2015)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2015 × Bite2013 -0.003 -0.059* -0.005 0.000 -0.014 0.002 -0.002 -0.057 -0.008 -0.003 -0.011 0.003
(0.007) (0.035) (0.021) (0.014) (0.012) (0.008) (0.006) (0.037) (0.020) (0.014) (0.013) (0.008)

D2015 -0.007 0.085** 0.027 0.006 0.014 -0.003 -0.006 0.077* 0.025 0.005 0.012 -0.004
(0.008) (0.042) (0.021) (0.016) (0.012) (0.009) (0.007) (0.044) (0.020) (0.016) (0.012) (0.009)

Bite2013 0.055*** 0.207*** 0.084* 0.040 -0.001 -0.002 0.047*** 0.146** 0.046 0.038 0.013 0.018
(0.016) (0.061) (0.043) (0.029) (0.021) (0.012) (0.014) (0.058) (0.038) (0.026) (0.017) (0.013)

R2 0.003 0.017 0.006 0.003 0.000 0.000 0.226 0.207 0.220 0.202 0.185 0.186

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2015 × Bite2013 -0.006 -0.053** -0.012 -0.001 0.002 0.001 -0.006 -0.053** -0.010 -0.001 0.003 0.001
(0.004) (0.021) (0.010) (0.007) (0.008) (0.007) (0.004) (0.021) (0.010) (0.007) (0.008) (0.007)

D2015 0.009* 0.065*** 0.021* 0.001 -0.001 -0.006 0.007 0.064*** 0.017 0.000 -0.003 -0.006
(0.005) (0.023) (0.011) (0.009) (0.008) (0.008) (0.005) (0.023) (0.011) (0.009) (0.009) (0.008)

Bite2013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.002 0.003 0.000 0.001 0.000 0.000 0.011 0.031 0.000 0.011 0.008 0.001
R2 within 0.001 0.014 0.003 0.000 0.000 0.002 0.006 0.019 0.014 0.001 0.008 0.002
Observations 12351 1315 2101 2333 2637 3070 12351 1315 2101 2333 2637 3070

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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Table A13: Placebo regressions for actual working hours (2013-2014)

OLS Base Base + socio-demographics

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Mean Q1 Q2 Q3 Q4 Q5 Mean Q1 Q2 Q3 Q4 Q5

D2014 × Bite2012 -0.004 -0.030 0.004 -0.007 0.004 -0.016 -0.005 -0.032 0.005 -0.008 0.006 -0.016
(0.011) (0.037) (0.018) (0.013) (0.013) (0.013) (0.010) (0.037) (0.017) (0.013) (0.012) (0.013)

D2014 -0.009 0.103** 0.010 0.007 -0.004 0.013 -0.005 0.087** 0.013 0.005 -0.009 0.011
(0.013) (0.040) (0.021) (0.014) (0.013) (0.014) (0.012) (0.039) (0.021) (0.014) (0.013) (0.013)

Bite2012 0.053*** 0.158*** 0.078** 0.037 0.000 0.006 0.048*** 0.143** 0.045 0.028 0.018 0.017
(0.016) (0.058) (0.039) (0.028) (0.018) (0.015) (0.015) (0.055) (0.036) (0.025) (0.017) (0.013)

R2 0.003 0.015 0.006 0.002 0.000 0.000 0.224 0.167 0.229 0.211 0.223 0.176

FE Base Base + socio-demographics
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

D2014 × Bite2012 -0.003 -0.010 -0.005 0.000 0.004 -0.008 -0.004 -0.009 -0.004 0.002 0.004 -0.007
(0.006) (0.018) (0.012) (0.013) (0.007) (0.012) (0.006) (0.018) (0.012) (0.013) (0.007) (0.012)

D2014 0.002 0.003 0.006 -0.000 -0.003 0.003 0.002 0.002 0.005 -0.003 -0.003 0.002
(0.006) (0.021) (0.013) (0.012) (0.009) (0.012) (0.006) (0.021) (0.013) (0.012) (0.009) (0.012)

Bite2012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.)

R2 overall 0.001 0.008 0.001 0.001 0.000 0.000 0.009 0.003 0.014 0.000 0.005 0.001
R2 within 0.000 0.001 0.000 0.000 0.000 0.002 0.005 0.024 0.009 0.046 0.003 0.003
Observations 12074 1360 1977 2346 2488 3020 12074 1360 1977 2346 2488 3020

Source: SOEP v32 (Sample 2), own calculations.

Standard errors in parentheses: robust and clustered at ROR-level for OLS, robust for FE.

*p < 0.1, **p < 0.05, ***p < 0.01
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A.2 Deriving labor market status from SOEP data

We use the rich information from the SOEP questionnaire to classify all individuals in mutually

exclusive groups. Such a classification is surely a simplification of the amount of possible labor

market statuses observed in actuality, but it is needed to operationalize the affectedness of

respondents by the minimum wage reform. The labor market status is defined in several steps,

which order is important as it mirrors the assumed dominance of the statuses over each other.

As an example, we depart from the non-employment status which definition does not need

any information from the survey questionnaire (Step 1). Then, in Step 2 we employ survey

information that helps to classify a respondent as a full-time employee, and, if all the imposed

conditions are binding, the labor market status is updated from non-employed to full-time

employment. Further, in Step 12 we employ the information of currently employed, but with

the employment that started less than 6 months ago and was preceded by an unemployment

spell of more than 12 months. If this conditions are binding, then the labor market status

received an additional update to exempted former long-term unemployed.

Step 1: Non-employment. We depart with declaring all respondent non-employed. Using

additional information from the questionnaire, this status is over-written as follows.

Step 2: Full-time employment with social security. Respondent who fulfill the follow-

ing conditions: pay social security contributions (plb0022), not self-employed (plb0059, plb0060,

plb0061, plb0062), working more than 30 hours per contract (plb0176, if this information un-

available, then use actual hours worked plb0186).

Step 3: Part-time employment with social security. Respondent with social security

contributions (plb0022), not self-employed, working 30 hours or less per contract (plb0176, if

this information unavailable, then use actual hours worked plb0186), aged 18 and older.

Step 4: Unemployed, not working. Registered unemployed (plb0021) with zero or missing

information on wages or hours worked.

Step 5: Unemployed, working. Registered unemployed (plb0021) with either non-zero

wages or hours worked.

Step 6: Marginally employed. Marginally employed (plb0187), not registered as unem-

ployed and aged over 18.

Step 7: Employed in sectors with minimum wages under e8.50. Employed with

information on sector of employment and in sectors which have a minimum wage regulation and

where minimum wages are set below e8.50.

Step 8: Employed in sectors with minimum wages at e8.50 or above. Employed with

information on sector of employment and in sectors which have a minimum wage regulation and

where minimum wages are set at e8.50 or higher.
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Step 9: Self-employed. Respondents reporting being self-employed with or without employ-

ees or being supporting family members (plb0059, plb0060, plb0061, plb0062).

Step 10: Civil servants. Respondents employed as civil servants (plb0065) previously un-

classified in other categories.

Step 11: Exempted trainees. Respondents in any type of training or internship (plb0063).

Step 12: Exempted former long-term unemployed. Respondents who have started a

new employment less that 6 months ago (but starting no earlier than January 1st, 2015) and

being in an unemployed status for at least 12 months prior to this employment. Here we use

both the month of the interview, as well as information on the timing of the beginning of the

last job, and calendar information on previous unemployment.

Labor market categories Mutually exclusive categories that result from the step-wise ap-

plication of survey information define the labor market statuses of the respondents.

Eligibility Categories “Full-time employment with social security”, “Part-time employment

with social security”, “Marginal employment” and “Civil servants” are used in the analysis as

eligible to minimum wages.
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A.3 Deriving wages and working hours from SOEP data

Questionnaire entry: monthly wages

What did you earn from your work last month? If you received extra income such as vacation pay

or back pay, please do not include this. Please do include overtime pay. If you are self-employed:

Please estimate your monthly income before and after taxes.

Please state both:

• gross income, which means income before deduction of taxes and social security

• net income, which means income after deduction of taxes, social security, and unemploy-

ment and health insurance.

I earned: [reported number] gross euros, [reported number] net euros.

Questionnaire entry: working hours

Contractual working hours How many hours per week are stipulated in your contract (ex-

cluding overtime)? [reported number] hours per week

Actual working hours And how many hours do you generally work, including any overtime?

[reported number] hours per week
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