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Abstract
In Germany, decreasing collective bargaining coverage and rising wage inequality led to the introduction of a new
statutory minimum wage of € 8.50 per hour of work. We analyze the relationship between the bite of the minimum
wage and employment/unemployment growth using regional data of the Federal Employment Agency. Updating and
modifying Garloff (2016), we use difference-in-differences type of specifications using a panel of region-age-sex cells,
using data for all age groups until December 2015 and instrumenting the bite of the minimum wage by the hypothetic
past bite. As in Garloff (2016), the results provide evidence for an increase in growth of regular employment at the
expense of marginal employment. Concerning total employment and unemployment the results are more mixed
then in Garloff (2016).
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Introduction
On 1 January 2015 a new statutory minimum wage of € 8.50 per hour of work was introduced in Germany. While the
minimum wage legislation experienced extensive support from the public, many economists are still sceptical and
predict negative effects of the minimum wage on employment (ifo Ökonomenpanel 2016). The scepticism is grounded
on the theoretical consideration that minimum wages restrict competitive labor markets to hourly wages of at least
€ 8.50. According to standard neo-classical theory, wages equal the value of marginal product. If wages are forced to
exceed the competitive equilibrium wage, employers will not have them and therefore reduce employment. However,
this negative prediction for employment can be relaxed when labor markets are monopsonistic (Dickens, Machin,
and Manning 1994, 1999, Garloff, 2010). Moreover, empirical studies addressing minimum wages often fail to detect
negative employment effects (e. g., Card and Krueger 1994, Dube et al, 2010, Doerr/Fitzenberger, 2016). This theoretical and empirical ambiguity calls for scientific ex-post evaluations of the new German minimum wage (Arni, Eichhorst, Pestel, Spermann, and Zimmermann 2014; Möller 2014; Zimmermann 2014). We present an early attempt of an
ex-post evaluation by comparing regional data (further differentiated according to age groups and sex) cells that are
differently affected by the introduction of the minimum wage in difference-in-differences type of specifications.
For many decades the empirical literature has discussed potential employment effects of minimum wages. The controversy gained momentum after the famous case study on relative minimum wage increase in New Jersey compared
with Pennsylvania (Card and Krueger, 1994). This study failed to detect a negative employment effect. The authors
even show positive effects on employment of fast food restaurants in New Jersey, which were affected by an increase
in the state minimum wage, compared to otherwise similar fast food restaurants across the border in Pennsylvania.
These results have been challenged by Neumark and Wascher (2000), who claim to detect negative effects in the same
institutional setting. This controversy lasted for a couple of years with numerous well published articles (Card and
Krueger 2000; Neumark and Wascher 1992, 2000). More recently, the literature converged to a point where even the
opposing studies find only small employment elasticities (Addison, Blackburn, and Cotti 2015; Neumark, Salas, and
Wascher 2014). Along with this development new methods such as the synthetic control method, border disconti
nuities, and interactive fixed effects were applied to minimum wages in the US and mostly fail to detect negative
employment effects (Dube, Lester, and Reich 2010; Allegretto, Dube, Reich, and Zipperer 2015). All these studies on
US minimum wages use regional variation for identification. This is in line with the approach that we present in this
article, as we exploit regional variation in the bite of the minimum wage.
The German experience of minimum wages is restricted to sector specific minimum wages such as in the construction
sector or the roofing sector, which were introduced in 1997. Some other sectoral minimum wages were introduced
before 2015 including hair dressing (in 2013) or security services (in 2011). But these more recently introduced sectoral
minimum wages have not entered the economic discussion yet.
König and Möller (2009) analyse the introduction effects of the minimum wage in the construction sector by compar
ing affected workers with unaffected workers of the same sector and find negligible employment effects. Analyzing
the minimum wage for electricians and painters Frings (2013) does not find negative effects. However, Aretz, Arntz,
and Gregory (2013) find a considerable negative effect for the employment retention in the roofing sector. The only
study that uses regional variation is vom Berge, Frings, and Paloyo (2013), who find negative effects for the minimum
wage in the construction sector.
There is now growing evidence on the new statutory minimum wage in Germany. Groll (2015) descriptively compares
aggregated employment trends and claims to find a negative effect on employment. By contrast, the descriptive governmental monitoring (“Arbeitsmarktspiegel”), which describes individual transitions in the months around the minimum wage introduction, does not detect a large flow into unemployment (vom Berge et al. 2016a, b). However, it
shows an increase in the transitions from highly affected marginal employment, which is defined by a monthly salary
of no more than € 450, into regular employment. Bossler (2016) uses establishment-level micro data from before of
the minimum wage introduction and shows a modest negative effect on the affected employers’ employment expectations. Bossler and Gerner (2016) are the first paper to show ex-post effects of the statutory minimum wage on
employment. They use the establishment level affectedness by the minimum wage, based on survey data (the IAB
establishment panel) and show that employment growth was lower because of the minimum wage. In their estimates,
employment growth was 60.000 individuals below the value that would have been expected without the introduction
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of the minimum wage. Although the size of the effect is modest, it is still a negative effect. In the conclusion, we discuss why their results may differ from ours.
We contribute to the literature by providing first evidence on the relationship between employment and unemployment growth and the bite of the minimum wage using the variation over regions, age groups, and sex using data of
the Federal Employment Agency. We can track employment and unemployment growth over time which provides us
with the possibility of constructing a panel of cells. This allows for difference-in-differences type of specifications.
The relationship is identified by comparing the employment growth in cells, which were heavily affected (eg, middle-aged women in the North of Mecklenburg-Vorpommern) by the introduction of the minimum wage with cells
that were not strongly affected by the introduction of the minimum wage (eg, middle-aged men in the labour market
region Frankfurt). While the cell data provide less detail than micro data, it comes with the advantage that the estimation is robust towards spill-over effects within cells. This is because employment changes are only identified
across cells, but not within such cells. In Garloff (2016), we used data until April 2014 for employment and to September for unemployment and, due to data reasons, we had to constrain our analysis to the prime-age groups. We find
that there is evidence that the minimum wage negatively affected marginal employment and positively affected regular employment, thus, hinting to a substitution of marginal jobs through regular jobs. Concerning total employment
and especially unemployment the results are somewhat more mixed. For total employment, our preferred specification (IV for labour market regions) gives a small negative relationship, whereas other specifications point still to zero
or even positive outcomes. For unemployment now most specifications show a positive significant relationship.
Using a similar approach and the same data as we do, Stechert (2016), analyses employment effects of the minimum
wage using regional data. He does not make use of the panel structure however. With cross sectional regressions for
each month, he confirms the results of Garloff (2016) for the prime-age age groups but shows that the youngest
cohort (15 – 24 years) is negatively affected by the minimum wage.
In this paper, we update Garloff (2016), using data of Stechert (2016).
Using a similar approach and similar data as Garloff (2016) and Stechert (2016), Schmitz (2017) findings deviate from
ours. Disaggregating data only to the regional level (districts, labour market regions), but not according to sex and age,
he finds a small negative effect of the bite in 2013 on regular employment and a large negative effect on marginal
employment. As, in the German East-West context, it is likely that the regions with the highest bites are also the least
dynamic regions, Schmitz allows the trends to differ across regions. Using a time interaction to control for these different pre-trends, he concludes that the minimum wage has no effect on regular employment, but a large negative
effect on marginal employment. It is remarkable that Schmitz (2017) fails to find the robust positive effect on regular
employment that we do find.
Using regional bites from the SOEP data, Caliendo et al. (2017) find that regular employment was unaffected by the
minimum wage whereas marginal employment decreased.
The article proceeds as follows: Section 2 describes the economic background of the minimum wage introduction,
which is the decreasing collective bargaining coverage and the rising wage inequality. Section 3 derives the econometric approach of our analysis. Section 4 describes the publicly available data source. Section 5 presents the estimation results including effects on employment and unemployment and, finally, Section 6 concludes.

The new German statutory minimum wage
There is a political and an economic way to look at the introduction of the minimum wage in Germany. Politically, the
introduction of the minimum wage was a part of the coalition agreement in December 2013 of the Grand coalition
(social democrats, SPD, and conservatives, CDU/CSU) in Germany. To this date, only a minority of employees was
covered by sectoral minimum wage regulations. Up to 1996, there were no minimum wages in Germany. Starting in
1996, minimum wages were introduced in the construction sector as a prolongation of collective bargaining outcomes,
opening the principal possibility to extend this to other sectors as well. At the time, this was predominantly done to
protect the German construction sector against Eastern European competitors in the context of the enlargement of
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the European Union (Apel et. al., 2012). In the 2013 coalition negotiations, the SPD was able to negotiate a statutory
minimum wage in the coalition agreement by making their participation in the Grand Coalition dependent on a
party vote over the coalition agreement. This gave them an exceptionally strong position in the negotiations. In mid
2014, the minimum wage law (“Tarifautonomiestärkungsgesetz”) passed the two chambers of the Parliament and
became effective as of August 2014. It contained the introduction of a minimum wage of €8,50 from January, 1st, 2015,
plus extended possibilities for sectoral minimum wages. There are few exemptions of the minimum wage: it does not
apply to those under 18 years of age, to individuals in vocational training, to interns, to the former long-term unemployed (more precisely those long-term unemployed without interruptions within the last year) in the first 6 months
of new employment, and individuals who work in sectors where a binding minimum wage under €8,50 exists (they
are exempted from the minimum wage until 2017).
The traditional and most important wage setting institution in Germany is collective bargaining. In the process of
collective bargaining employer associations representing their member firms bargain with a union (sometimes with
several union), representing the employees of the firms, over wages and other working conditions, where collective
bargaining is mostly characterized by a sectoral and a regional dimension. These agreements are typically for one to
two years. Then, the process restarts. Typically, the collective bargaining agreements are extended to all employees of
the firms, not only union members. Since 1996, there exists a possibility to extend these negotiated working conditions from the collective bargaining agreement to all firms and employees within the sector and region. By the end of
2014, around 4 million or under 12 % of total employment is covered by extended collective agreements.

Figure 1: Collective bargaining coverage, 1998 to 2014

Panel A: Overall Germany

Panel B: Eastern and Western Germany

Notes: Collective bargaining coverage in Germany (Panel A) and collective bargaining coverage in Eastern and Western Germany (Panel B). The yearly averages are weight using non-random
sampling weights and, additionally, we weight by establishment-level employment, which yields an interpretation in terms of covered employees.
Data source: IAB-Establishment Panel 1998 – 2014.

In the empirical literature, collective bargaining is often attributed economically relevant effects on outcomes such as
wages (Addison, Teixeira, Evers, and Bellmann 2014), productivity (Hübler and Jirjahn 2003), and labour turnover
(Pfeifer 2011). While collective bargaining has a long tradition, recent data illustrates a decreasing coverage (Figure 1).
The fraction of employees covered by collective bargaining steadily decreased since the late 1990s. Moreover, Panel B
of Figure 1 shows that collective bargaining coverage is at a lower level in the East than in the West, but the decreasing pattern evolves very similar. This falling employee-level coverage is mostly driven by a lower fraction of firms
participating in their respective employer associations’ bargaining.2 As firms that are not participating in collective
bargaining agreements typically pay lower wages than firms that do participate (Fitzenberger et al., 2013), a decreasing
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This can be because fewer firms are members of employer associations, or they are members without tariff commitment.

5

coverage likely leads to lower average wages and might also lead to problems at the very bottom of the wage distribution; wages that are typically looked after by unions in the wage negotiations.3 Thus, a decreasing importance of collective bargaining may provide reasons to introduce minimum wages.
Most importantly, this development reflects that participation in collective bargaining and application of its outcomes
is voluntary for firms that do not participate in collective bargaining. Minimum wages, however, are legally binding
for all employers. Corresponding with the idea of sectoral bargaining, the first minimum wages were set by extending
collective bargaining agreements on a sectoral level, before the federal minimum wage was introduced on 1 January
2015.

Figure 2: Wage inequality in Western Germany, 1976 to 2013

Notes: Development of the median wage, the 20th percentile of wages, and the wage distribution’s lower tail inequality defined by the 50th minus the 20th percentile of the wages.
Wages are deflated to 2010 real Euros.
Data source: IAB integrated employment biographies: 50-percent sample of all male employees in Western Germany liable to social security contributions.

Other developments advancing the introduction of the minimum wage were the stagnating real wage development
and the increasing wage inequality. Figure 2 illustrates that the real median wage remained stagnant since the early
1990, and the 20th percentile of the real wage distribution even started to fall within the same time span. Together these
developments cause an increase in wage inequality, particularly in the lower tail of the wage distribution depicted by
the dotted line. (see, for example, Kohn, 2006, Möller, 2008, Dustmann et al. 2009, Fitzenberger, 2012, Card et al. 2013,
Burda/Seele, 2016) . More recently, Möller (2016) shows that there is no more increase in wage inequality after 2010
and for some groups even a decline of wage inequality until 2014.
Minimum wages are a potential policy tool to tackle wage inequality and to foster wage growth along the lower tail of
the wage distribution (Gregory 2014). The impact on wages and a modest effect on wage inequality is mostly approved
in the economic literature (e. g., Dickens and Manning 2004). However, employment effects – as side effects – are much
more uncertain and the focus of the following sections.
Theoretically, in competitive labour markets binding minimum wages would give rise to decreasing employment and
to increasing unemployment. In a production function framework, given that there is diminishing marginal producti
vity in the use of the affected individuals, the employment decreases generally by less than the number of affected. If
marginal productivity was constant, employment would decrease by the number of persons affected through it. With
increasing marginal productivity, the employment loss could even be larger. When there are other production factors
that are not affected by the minimum wage (for example, high-skilled individuals), they could profit from the employ
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ment loss of the affected factor, when production is complementary, they could also lose when production is substitutive. When employment decreases, unemployment normally increases. The effect of the minimum wage on unemployment generally also depends on participation. The effect on unemployment could be more pronounced, when
participation increases due to the increased wage expectation. On the other side, it is also possible that people retreat
from unemployment as discouraged workers, because search costs are higher than the expected utility from job search.
They may also revise their participation decision because they do not have unemployment claims (for example,
pensioners or students). If labour markets are not competitive, for example because there are search or matching
frictions, effects on employment and unemployment can be anything: negative, zero, or positive (see, e. g., Garloff, 2010).

Estimation method
In the empirical part of the paper, we explain the employment development ∆Lijkt, which is the growth rate of
employment in region i, age group j, and sex k relative to previous year’s employment in the same month, i. e.,
L –L
∆L = ijkt ijkt-1 . We identify the relationship between the minimum wage bite and the employment development 		
Lijkt-1
using a standard (unweighted) fixed effect panel specification:
∆Lijkt = Bijkβ1 + DtMW β2 + Bijk DtMW α + ∑tDtmonth *γt + θijk + εijkt

(1)

The subscript ijk represents the units of observation, which are labor market regions-age group-sex cells in our baseline sample. However, we test different aggregations in our robustness checks (see below). Subscript t represents monthly
time observations, which characterize our panel structure. Bijk is the measure for the bite, i. e. the share of persons
whose wage is below the minimum wage before the introduction of the minimum wage. The parameter of interest in
this specification is α, the relationship between the bite after the introduction of the minimum wage (DtMW = 1) and
employment growth. The parameter is identified over the time variation because the bite is constant over time. Clearly,
β1 is not identified in equation (1). β2 describes whether average employment growth was different in 2015, conditio
nal on the other covariates, particularly the bite. γt captures aggregate time specific effects for each month (Dtmonth = 1)
in the analysis sample. The specification further controls for a unit fixed effect θijk, i. e. a cell specific employment
growth over the time period is controlled for. εijkt is assumed to satisfy strict exogeneity in the sense of Wooldridge’s
(2002) equation (10.12) (p. 253). I. e., The conditional expectation of the error term for all t conditional on all explanatory variables, including the fixed effects, is zero.
In a second step, we slightly change the specification and allow for flexible interactions between the bite and time for
each month before and after the minimum wage introduction. Thus, for every month the bite is allowed to have a
separate relationship with employment growth:
				

∆Lijkt = Bijk β1 + ∑t Dtmonth * Bijk * αt + ∑t Dtmonth * γt + θijk + εijkt

(2)

αt captures the relationship between the bite and employment growth in each month included in the sample (we
choose the 4 month preceding and following the introduction of the minimum wage). After the minimum wage
introduction this allows for effect differences in each month, which is January to April 2015. Additionally, it allows
for anticipation effects in the months before the minimum wage was introduced. Or, if there was no anticipation, it
allows for checking whether the bite measure really measures the impact of the minimum wage, or whether there are
other unobserved factors causing low-wage cells to grow at a different pace than others.
An underlying assumption of our approach is the homogeneity of the treatment effect across cells, which we use as
observations. As we use labor market region-age group-sex cells, we compare male cells with female cells. Moreover, we
compare different age groups, i. e. the age group 30 – 34 years with the group that is 50 –54. We also compare labor market regions across Germany. If the cells are not homogenous, i.e., males and females face different effects from the mini
mum wage, our results can be biased. In our robustness checks, we test two crucial differentiations and estimate separate
effects by gender and for East and West Germany. We also test whether the relationship is similar across age groups.
Further, below we interpret the results as meaning that there is no significant relationship between employment and
the minimum wage bite. We do this on the basis of a specification that relies on the variation between (a restricted
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set of) age groups, gender and labour market regions. Thus, we implicitely assume that the relationship that is identified from the prime age age groups also holds for the youngest and oldest age groups (that are only in the robustness
checks part of the estimation), or at least that these effects on average cancel out.
As we use differences and not levels as dependent variable, the approach is of use only for the first year after the intro
duction of the minimum wage. This clearly means that our only interest is the estimation of short-term effects of the
minimum wage. We use differences instead of levels, because levels are affected by a variety of reasons which we would
have to model when explaining them. As far as those factors do not vary over time, the use of the difference allows us
to ignore them. In that sense our approach allows to take into account fixed effects both in levels and in differences.
A caveat of doing this with monthly observations and 12 months differences is that the autocorrelation of the observations is high.4 To account for this, we also estimate a dynamic version of the panel (see below).
We regard this setup as a generalized differences in differences specification since we do not have a treatment group
and a control group at our disposal but many groups that are affected by the minimum wage differently.

Data
We use publicly available data of the statistical office of the Federal Employment Agency (henceforth BA).5 The BA
publishes official employment and unemployment statistics for each month. This data can be ordered on customized
levels of aggregation. From this data source, we hold a monthly data panel of workers of age between 15 and 64. The
data is disaggregated by sex, five age groups (15 – 24, 25 – 34, 35 – 44, 45 – 54, 55 – 64), and 141 labor market regions.6 The
labor market regions can be constructed sharply from districts (“Kreise”) in Germany and are defined by commuting
so that labor market regions show little overlap in terms of flows of employees (Eckey, Kosfeld and Türck 2006).
In total the disaggregation leads to a data panel with 5*2*141=1410 data cells which are our units of analysis. The
panel covers the time period from January 2013 to December 2015. Since we look at the 12-month employment
development as dependent variable, we yield an analysis sample of 18 months from January 2014 to December 2015.
In the robustness checks, we present results from two alternative levels of disaggregation. First we use data for each
of the 403 districts instead of labor market regions, again disaggregated by sex and age groups. Second, we use the
employment projections of the BA which are available with a waiting period of 2 months, which cannot be disaggregated into age, sex or full-time/part-time but can be disaggregated by region (“Bundesländer”)-industry cells comprising all states and 20 different industries.
The major outcome variable of interest is the employment growth in each unit of observation. We look at regular
employment, which is subject to social security contributions, and (exclusive) marginal employment, which is not
subject to social insurance contributions.7 We also consider total employment, the sum of both. Further, we distinguish between full-time and part-time employment. In the period of analysis marginal employment is legally defined
by an employment contract that pays no more that € 450 a month.8 Our second outcome variable is regional unemployment growth, which is also available regionally, by sex and age groups. So far, we do not have unemployment
data disaggregated by age groups. So the unemployment regressions are based on 282 cells only. For obvious reasons
the unemployment growth is not available for a disaggregation by industry.9
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Using month-to-month differences instead would imply to identify the effect from one observation only, namely the difference between
December and January. In our view, the use of the 12 months difference for the 12 months is 2015 conveys more information on the effect of
the minimum wage than just looking at one observation.
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For a robustness check we also consider total marginal employment that consists of exclusive marginal employment (about two thirds of all
marginal employment) and marginal employment of second earners (one third). The results are generally similar but smaller than for exclusively marginally employed individuals.
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The threshold of €450 which defines marginal employment was raised from € 400 on 1 January 2013. This limits the length of the data panel
to the months starting from January 2013.
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The reason is that, an unemployed person cannot be uniquely assigned to a sector, as is it generally unknown and uncertain in which sector a
particular unemployed individual is searching for a job.
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We define the bite of the minimum wage from two kinds of data. First, we construct a measure from the remuneration statistic (“Entgeltstatistik”) of December 31st, 2014 provided by the Federal Employment Agency. More precisely,
for each cell of interest we calculate the share of full-time employed individuals whose monthly wages are below
1450€ (1400€/1500€ for robustness). We do this since there is no information on hours worked in the data. In this
respect we share the difficulties of other studies addressing the effects of the sectoral minimum wages in Germany
(Doerr/Fitzenberger, 2016). Thus, our bite measure measures the approximate bite for full-time employees only110:
1,450€ corresponds to between 39 and 40 hours of work per week, 1,500€ to slightly less than 41 hours. This is probably the range into which full-time employment falls for most full-time employees. As a robustness check, we use the
bite in 2013 to circumvent anticipation effects, which are unlikely in 2013, whereas anticipation has been shown to
exist in 2014 (see Kubis et al., 2015). If on the left hand-side we use measures other than full-time employment, the
bite measure is even harder to justify. Its use can be justified if the bite measures for the different groups considered
are highly correlated across cells. In this case, again, there remains a problem of (hopefully uncorrelated) measurement error in the dependent variable, which leads to a bias towards zero (Wooldridge, 2002, p73f.).11
In our aggregated data and in the fixed effect model there is only little scope for time-varying control variables which
can be measured on a monthly basis. For all employment specific variables, which are available and reported by the
BA, we cannot claim exogeneity. Therefore, we restrict our analysis to an (almost) unconditional generalized difference-in-differences:

Table 1: Sample description
(1)
All units of observation

(2)
Above median bite

(3)
Below median bite

Avg. number of employees

23,147

14,641

31,651

Avg. growth rate of employees

0.81 %

-0.03%

1.65%

Avg. number of regular employees

20,114

11,472

28,757

Avg. growth rate of regular employees

1.27 %

0.54 %

2.00 %

Avg. number of marginal employed

2,898

2,968

2,829

-1.99 %

-2.93 %

1.06 %

Avg. bite of the minimum wage (%) (region*age*sex)

12.1 %

19.1 %

5.17 %

Weighted avg. bite of the minimum wage (%) (region*age*sex)

7.46 %

17.2 %

4.63 %

Avg. number of unemployed

3,643

3,653

3,630

Avg. growth rate of unemployed

0.26 %

-1.33 %

2.38 %

Avg. bite of the minimum wage(%) (region*sex)

9.77 %

14.04 %

4.11 %

Avg. growth rate of marginal employees

Data source: BA employment statistic and BA earnings statistics, analysis sample. All averages refer to cells, which are defined by region (labour market region), age and sex for employment and
by region (disctricts) and sex for unemployment. The bite of the minimum wage refers to region, age, sex. Time period used 12/2012 – 12/2015.
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Further measurement errors might stem from minimum wage exemptions. The exeption for individuals in vocational training might be problematic for the youngest age group as is the exception for individuals under 18 years. Thus, we exclude the youngest age group in robustness
checks. Further, the results in Garloff (2016), where we can actually exclude people in vocational training show that the results are not strongly
affected by the exception for people in vocational training. More problematic is the exemption of individuals whose extended collective bargaining agreement is below € 8.50. However, not many sectors have undercut the minimum wage: There are around 600.000 employees in sectors and regions where sectoral minimum wages are allowed to be below 8.50 Euro, but even in these sectors the share of individuals whose
wage is below 8.50€ is relatively small (over 20 % only in agriculture and floristics, see Amlinger et al, 2016). In addition, these wages generally
are only slightly below the minimum wage. What we also cannot control for is the exemption for long-term unemployed in the first 6 month
of new employment. But it seems that this exemption has not been applied very often. (see vom Berge, et. al. 2016c) This might be because the
access to this exemption is restricted to a sub group of the around 1 million long-term unemployed, namely, those who did not have any interruption of their unemployment spell in the last year.
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We plan to construct, for robustness reasons, a measure from the 2014 IAB-Establishment Panel, which includes a direct question on the number of affected employees within each establishment in the sample. While the Entgeltstatistik allows for a disaggregation of all our samples, the
IAB-Establishment Panel only allows constructing a measure of the bite by state and industry.
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A description of the baseline analysis sample is presented in Table 1, which displays averages by bite of the minimum
wage for total employment, regular employment, marginal employment and unemployment in levels and growth
rates. We observe that labor market region-age group-sex cells are smaller when the bite is above the median and
they have a less dynamic employment growth on average. The same patterns for employment levels and growth hold
true for regular employment subject to social security contributions. However, the number of marginal employees is
on average larger in cells for which we calculated a bite above the median. This corresponds with the notion that
marginal employees are by definition of their monthly pay more severely affected. The average bite of the minimum
wage is 7.5 percent, which is 17.2 for units above the median and only 4.6 percent below the median, indicating that
there is sufficiently large variation in the data to study the effects of the minimum wage.

Regression results
The baseline regression results on employment growth are displayed in Table 2.12 Panel A shows the relationship
between the bite in 2014 and employment growth, which aggregates the relationship for the months January to
December. The relationship between the bite in 2014 and total employment is virtually zero. I. e., from our regression,
we cannot detect negative consequences of the minimum wage on employment. This changes, however in Panel B,
when we instrument the bite with the hypothetical bite in 2012. The estimates on the development of regular
employment in Panel A and B show a significant positive relationship between the growth of regular employment
and the bite of the minimum wage. Although theoretically possible, this is a surprising sign result. At the same time
as expected, there is an significant negative relationship between the bite of the minimum wage and the growth of
marginal employment.

Table 2: Bite of the minimum wage and Employment, labour market regions
(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

Panel A: Coefficient 2015
Bite*2015

-0.001

0.053***

-0.080***

-0.012***

0.039***

-0.108***

50,760

50,760

50,760

1,410

1,410

1,410

Panel B: IV Coefficient 2015
Bite*2015
Observations
Cluster

Panel C: Separate coefficients for the months before after the minimum wage introduction
Bite*07/2014
Bite*08/2014
Bite*09/2014
Bite*10/2014
Bite*11/2014
Bite*12/2014
Bite*01/2015
Bite*02/2015

12

0.010
(0.008)
0.020***
(0.009)
0.019*
(0.010)
0.024***
(0.010)
0.001
(0.010)
-0.002
(0.011)
-0.008
(0.012)
-0.007
(0.012)

-0.007
(0.006)
-0.006
(0.007)
0.016**
(0.008)
0.021***
(0.008)
0.025***
(0.008)
0.029***
(0.008)
0.051***
(0.008)
0.055***
(0.008)

0.034*
(0.018)
0.041**
(0.020)
0.009
(0.021)
0.001
(0.020)
-0.039*
(0.022)
-0.077***
(0.022)
-0.121***
(0.022)
-0.112***
(0.023)

The baseline specifications are unweighted regressions. Using approximate weights in the fixed effects model (approximated weights = relative
cell size in the beginning of the observation period) does not change the results qualitatively, nor does the use of exact weights in the GMM
estimations (exact weights = relative cell size at the moment of every observation).
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Bite*03/2015
Bite*04/2015
Bite*05/2015
Bite*06/2015
Observations
Cluster

(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

0.015
(0.013)
-0.013
(0.013)
0.005
(0.013)
0.017
(0.013)
50,760

0.064***
(0.008)
0.051***
(0.009)
0.058***
(0.009)
0.065***
(0.009)
50,760

-0.114***
(0.024)
-0.121***
(0.025)
-0.092***
(0.026)
-0.093***
(0.025)
50,760

1,410

1,410

1,410

Notes: Panels A, B, C: Observations are sex-specific age groups (15 – 24, 25 – 34, 35 – 44, 45 – 54, 55 – 64) in labour market regions, 12/2012 – 12/2015; standard errors are robust. Bite is the share
of individuals earning less than 1450 Euros in 2014. In Panel B bite is instrumented by the share of individuals that earn below 1450 in 2012. Marginal employment does not contain the so-called
short-term employment (ausschließlich kurzfristige Beschäftigung), but total employment does.
Data source: BA employment statistic and BA earnings statistics

Panel C displays the relationship for each month before and after the minimum wage introduction (from July 2014 to
June 2015). This allows an assessment of when such effects occurred. While there is some room for anticipatory adjust
ments, an effect which is due to the minimum wage should be observed in all months after December 2014 (until
December 2015 in our setting). Column (1) shows that there is some variation in total employment over the months
of observation, which is also correlated with the bite. However, we do not observe any clear pattern indicating a minimum wage effect on overall employment growth.
Looking at the two other employment outcomes, we observe an increase of regular employment and a drop in marginal employment in January 2015, which is shortly after the minimum wage was introduced. For regular employment the coefficients are positive and significant starting in September, shortly after the minimum wage law was
passed. This could be an anticipation effect. In January the effect size almost doubles. For marginal employment the
coefficients are about double the height in 2015 than in 2014 as well, and they are significant beginning with November, again implying either anticipation or measurement problems of the bite for this group.
We conclude that from the relationship between the bite of the minimum wage and employment growth, there is
mixed evidence on the effects of the minimum wage on total employment. Our interpretation of the findings, which
is also confirmed by a dataset that has been assembled for purpose of tracing changes through the minimum wage
(vom Berge, 2016a, 2016b), is that the minimum wage created regular employment at the expense of marginal employ
ment. This can be viewed as a politically desirable result since changing marginal employment into regular employment is advantageous to both, the welfare of the individual employee and the Germanys social security system.

Heterogeneities across dimensions
As a first check for heterogeneities we estimate the relationships separately for regions in East and West Germany. We
do this on the basis of districts rather than labour market regions because not all labour market regions can be uniquely
assigned to the East or West. As the bite of the minimum wage is significantly larger in the East (Bellmann 2015), one
might expect potentially larger disemployment effects in the East. However, the results on the growth of total employ
ment do not show significant relationships for East Germany. For regular employment, a positive relationship is
detected in East Germany whereas marginal employment, astonishingly, is also positively correlated with the minimum wage bite in 2014. The results for West Germany show a slightly different pattern: Regular employment is positively related to the bite of the minimum wage and so is, surprisingly, total employment. For marginal employment
the relationship is insignificant.
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Table 3: Heterogeneities for Eastern and Western Germany
(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

Panel A: Coefficient for Western Germany
Bite*2015

0.036***

0.125***

-0.013

Panel B: Coefficient for Eastern Germany
Bite*2015
Observations

0.014

0.025***

0.074***

117,360/27,360

117,360/27,360

117,360/27,360

3,260/760

3,260/760

3,260/760

Cluster
Notes: Labour market regions, 12/2012 – 12/2015, standard errors are robust
Data source: BA employment statistic and BA earnings statistics, analysis sample

When we separate the relationship by sex, we find positive coefficients on total employment, which are not significantly different from zero. Moreover, we observe negative partial correlations with marginal employment while the
relationship with regular employment are significantly positive.

Table 4: Heterogeneities for males and females
(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

Panel A: Coefficient for males
Bite*2015

0.021

0.108***

-0.120***

Panel B: Coefficient for females
Bite*2015

0.003

0.033***

-0.081***

Observations

25,380

25,380

25,380

705

705

705

Cluster
Notes: Labour market regions, 12/2012 – 12/2015, standard errors are robust
Data source: BA employment statistic and BA earnings statistics, analysis sample

Results for regional unemployment
Next, we estimate equation (1), replacing ∆Lijkt by ∆Uikt , the growth rate of unemployment for each labour market
region and for men and women. As discussed above, a decline in employment would not necessarily result in an
equal increase in unemployment because the participation decision might play a role.
We measure unemployment growth from labor market regions-sex groups. Again, we use the fraction of affected fulltime workers as the measure of the bite in the respective unit of observation.13

13

Doing this, we have similar measurement problems as above.
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Table 5: Minimum wage effect on unemployment
(1)
Unemployment
Panel A: Coefficient 2015 (Labour market regions)
Bite*2015

0.117***
(0.035)
IV: Bite*2015
0.124***
(0.013)
Panel B: Coefficient 2015 (Districts)
Bite*2015
0.089***
(0.025)
IV: Bite* 2015
0.093***
(0.010)
Panel C: Separate Coefficients for the months before after the minimum wage introduction
Bite*07/2014
0.070
(0.043)
Bite*08/2014
0.147***
(0.040)
Bite*09/2014
0.065
(0.044)
Bite*10/2014
0.115***
(0.043)
Bite*11/2014
0.088**
(0.042)
Bite*12/2014
0.127***
(0.039)
Bite*01/2015
0.151***
(0.037)
Bite*02/2015
0.075**
(0.037)
Bite*03/2015
0.005
(0.038)
Bite*04/2015
0.089**
(0.040)
Bite*05/2015
0.083**
(0.040)
Bite*06/2015
0.116***
(0.039)
Observations
10,152
Cluster

282

Notes: Dependent variable is the growth rate of unemployed individuals. Estimates as specified in Table 2, standard errors are robust.
Data source: Aggregate data of the Federal employment agency. Panel A: April 2013 – December 2015, observations are labor market
region-gender cells. Panel B: April 2013 – December 2015 Observations are labor market region-gender cells.

The result for the development of unemployment is displayed in Table 5. Panels A and B show a significant positive
relationship between the bite of the minimum wage in 2015 and the growth rate of unemployment in the months
after the minimum wage was introduced. Panel C displays separate effects for the month before and after the minimum wage introduction and do not show a very clear structure of the relationship between the bite of the minimum
wage and unemployment across regions and months. Because the relationship between our bite measure and unemployment growth is not very strongly related to the time of the introduction of the minimum wage, one should be
careful in interpreting it. Taken together, our view is that the displayed coefficients do provide some evidence for the
view that the minimum wage has lead to higher unemployment growth, but this result is not very stable across specifications and time periods as opposed to the results for regular and marginal employment. So we think that the
results should be interpreted with caution.
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Results on Robustness
We test different dimensions of aggregation in our robustness checks. For example, we estimate table (2) also for districts instead of labour market regions. Including the size of the coefficients the results are very similar (see table 6 in
the Appendix). Another level of aggregation are industry-State (Bundeslaender or NUTS 1 regions) data which is less
detailed in the sense that we do only have the time series of regular employment (without further possible distinctions) at our disposal. The results (using however still the bite in 2013) are similar: the interaction term of equation (1)
estimated for industry-State cells rather than for labour market region-age group-sex cells and for the period from
June 2013 up to December 2015 is 0.043*** (see table 8 in the Appendix), i.e. remarkably similar to the 0.053*** from
table (2).
As Stechert (2016), we also estimate the relationship that we are interested in with monthly data in a nonpanel setting
(i. e. a cross section regression for each month), to get a better understanding of the time structure of the relationship
between the bite and the employment changes. The estimated equations are similar to equation (1) without time
index, estimated separately for each month and using all possible dummies but no fixed effects and including a cell
trend growth (change of employment between 2006 and 2013) and the share of minijobs in the respective cell as
explanatory variables. Referring to Stecherts (2016) results, he shows that (excluding the youngest age group), the
point estimates for regular employment are somewhat larger, significant and do not vary strongly over time (between
0.131 and 0.168). For marginal employment, the negative significant coefficients -0.109 in January to -0.238 in June.
The results for total employment are significantly positive for all months except November and December (size 0.061
to 0.0265). Overall, the results show that for employment variables the relationship seems to grow a bit over time (at
least in the first few months) and the coefficients for regular employment are somewhat larger than in the panel
specification, while the results for marginal employment are somewhat smaller (not necessarily in a statistical sense).
In these specifications, there is positive significant coefficient for total employment as well.
Back in the panel, we also run Placebo-type regressions. That is, we delete the information for 2015 from the sample,
and run the regression by arbitrarily assigning the treatment to October 2014. We expect the interaction term to be
close to zero for this treatment assignment because there is no treatment at the time. The results can be found in
table 7 in the Appendix. They show that, while the bite measure seems to perform good for regular employment, the
results for marginal employment and total employment are somewhat more dubious. Clearly, this makes sense
because that’s what the bite is supposed to measure. This points to the fact that the results on marginal and total
employment should be interpreted with more care.
As described above, we use (a shorter) time series for regular employment differentiated by working time. Regular
employment is split into three categories: full-time, part-time and unknown. Unfortunately this time series has a
structural break: In September 2014 the number with unknown working time drops from about 350.000 to about
80.000 because of changes in the reporting process. Unfortunately, those with unknown working time predominantly
work in establishments that pay low wages so that the structural break and the bite of the minimum wage are related.
If we do not correct for this structural break, a part of the structural break is in the estimates for the minimum wage
coefficient that grow large for both full-time and part-time.14 To account for the structural break, we add two terms
to equation (1): a dummy variable which equals 1 if time is after August 2014 and a term for the interaction between
the bite and this dummy. The estimates for full-time and part time yield 0.015** and 0.132*** respectively.15 This can
be easily interpreted as a transformation of marginal employment (Minijobs) to regular employment, where this
transformation will take place mostly in part-time. It is reassuring that we receive positive and significant result also
for full-time employees, because this is where our bite measure is supposed to be the best fit to the left-hand side variable and it is also reassuring that the coefficient is relatively small for full-time employees.
In a further robustness check, we cast our panel regression in a dynamic framework. This makes sense with monthly
growth rates because they largely overlap. For the Difference GMM and for the System GMM estimators, we get consistently positive significant results for regular employment (magnitude of the short term relationship 0.01 to 0.02),
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The coefficients for equation (1) are 0.081*** for full-time employment and 0.598*** for part-time employment.

15

Note that these results are based on the shorter time series until April 2015. We do not dispose over data until December for the working time
categories.
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negative significant results for marginal employment (magnitude -0.03 to -0.06) and a positive, but mostly insignificant coefficient for total employment. Not all specification tests for the dynamic panel setting have been successful.
We often fail the overidentifying restrictions tests. Thus, these results must be read with caution and we do only present them as robustness checks and not as main results.16
We also run robustness checks for the results on unemployment. When we omit sex and calculate coefficients on the
aggregate level the coefficients grow larger and are significant. Both for labour market regions and for districts the
coefficient is around 0.3 (labour market regions 0.296, districts 0.310).
Further, we perform Placebo tests similar to the one above for the four specifications from above.17 In all cases, the
results are significant and positive and in size of around 0.3. This implies that there is either anticipation or that the
bite measure is not fit to measure the relationship between minimum wage introduction and unemployment
growth.18
In the data section the possibility of measurement error in the bite variable was discussed. When regressing the
growth of full-time employment on the bite, measurement error stems from two sources. First, we measure the bite
end of 2013. Second, we do not have valid information on hours worked. If the change in the bite between 2013 and
2014 (the measurement error) and the imprecision in the bite caused by the missing hours information are unrelated
to (un-)employment growth, the measurement error inflates the variance of the independent variable and the estimator is biased towards zero. Otherwise the direction of the effect is unknown. When we use the measure for regular
employment instead of full-time employment, the measurement error gets larger because we measure the bite only
for a subgroup, albeit a large subgroup, of the left-hand side variable. When the measurement error is unrelated, this
“only” biases the coefficient towards zero. For marginal employment, clearly the bite does not measure anything that
is directly relevant for the left hand side of the equation. However, we think that the bites over cells are strongly
related for the subgroups considered: regions where the full-time employees are heavily affected by the minimum
wage are expected to be regions where part-time and marginal employment are heavily affected by the minimum
wage. If this is the case, and if the measurement error is uncorrelated, we can still interpret the results. A similar reasoning applies to total employment, being the sum of regular and marginal employment. For unemployment, the
ideal bite measure would probably be the one for total employment and thus the same reasoning also applies here.

Conclusion
In this paper, we provide an attempt to analyze side effects of the minimum wage on employment and unemployment based on administrative data. For regular employment, and particularly for full-time employment, we provide a
credible measure of the bite and the results uniformly confirm a positive relationship between the bite of the minimum wage and growth of regular employment both for cells that are defined by region, age, and sex and for cells that
are defined by region and sector. This implies that cells that were heavily affected by the minimum wage introduction haven been growing faster after the minimum wage introduction. The development of minijobs is significantly
negatively related to the bite and the coefficients are somewhat larger than for regular employment. It is possible that
the positive relationship between bite and regular employment growth is due to a transformation of minijobs.
Another possibility is that there is a labour supply effect that is related to the bite measure.19 A third possibility is that
the growing regular employment is due to fact that black market work has been turned into regular employment.
This might be due to the fact that with the introduction of the minimum wage, controls of working time etc. have
been intensified.
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We also experiment with non-linear relationships between the bite and employment growth, i.e. we do add a squared bite interaction in the
fixed effects model. In fact, the squared terms are significant and negative for regular employment and marginal employment, whereas the linear term is positive and significant in the former case and insignificant in the latter. For regular employment the total effect of the bite in 2015
is positive for bites smaller than 42,4 % and negative for larger values. For total employment both terms are insignificant.
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I.e. we delete observations after 2015 from the data and assign the Placebo treatment to either June or October 2014.

18

For the dynamic panel setup, we cannot conclude consistently as the results depend heavily on the specifications chosen and we can get positive, negative and insignificant results.

19

Interestingly, recently Gürtzgen et al. (2016), analysing the difficulties to fill vacancies, showed that the difficulties to fill vacancies at the minimum wage level increased with the introduction of the minimum wage. According to the authors a reason for this is that the standards for new
employment have increased.
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If we consider the sum of regular and marginal employment (total employment), in our preferred (IV) specification,
we detect a small negative significant relationship between the bite measure and employment growth, but in the non
IV specifications and in the IV specification for districts this is not the case. Thus, we do not have a strong case for
negative effects on total employment and if it is present it is likely to be small. For unemployment growth the results
differ from Garloff (2016). We now have a positive and in most cases even significant relationship between the bite
and unemployment growth. Ie, unemployment growth has been faster in cells that were strongly affected as compared to cells that were not strongly affected. The stability of the result is not as convincing as in the employment
case, but we need to consider the possibility that unemployment has been increasing due to the introduction of the
minimum wage. This would not necessarily imply that thzere was also a negative employment effect as the change in
unemployment can also stem from changes in participation, which are also plausible with the introduction of the
minimum wage.
That (in most specifications) we do not find a significant relationship between minimum wage bite and total employment, whereas Bossler/Gerner (2016) do, might stem from the fact that they use survey data (the IAB-Establishment
panel) while we use administrative data. It is likely that low wage establishments do answer less frequently to surveys
than others. Therefore the minimum wage bite is considerably lower in the establishment panel than in in the earnings statistics or other data (e. g., GSOEP). It might be the case that the IAB-Establishment panel is not representative
with respect to changes in employment in low-wage establishments.
An open question is that even if, so far, there is no effect on total employment, whether negative side effects of the
minimum wage show up later, for example in the next recession. Also, it might be the case that there are some groups
in the labour market that are negatively affected (for example the low-skilled) but that we fail to detect this effect
since it is offset by labour supply effects for other groups (for example, migrants).
The transformation of marginal employment to regular employment has clearly a positive effect on the welfare of
employees and the social security system. So, one might argue, when the minimum wage has destroyed a few Minijobs but transformed most of them to regular employment, this is desirable. A good question, then, is how higher
wages and the social security plus are financed: Are profit margins of the affected firms getting smaller, or, are they
able to pass along higher wages to higher prices? There is some evidence of price increases in affected sectors (see
Sachverständigenrat, 2015; Amlinger et al., 2016).
Another open question is how minimum wages should develop or how further developments will change these outcomes. In the middle of 2016 the German Minimum Wage Commission has presented its first report on the development after the introduction of the minimum wage and has suggested an increase of the minimum wage to 8,84 Euro,
which is in place since January 2017. By law, the commission is supposed to consider the employment development
and the increase shall also be oriented at the development of average wages in the period considered, which has been
followed in the first round.
Methodologically, the use of other measures for the bite of the minimum wage has to be considered, for example
from the IAB-Establishment panel and the new earnings statistics once available. Other measures for the cell-specific
effect of the minimum wage (instead of the bite) could be considered (e.g., the Kaitz-Index).20 Further robustness
checks for all possible disaggregations would strengthen the arguments presented as regards the transformation of
marginal to regular employment in the aftermath of the introduction of the minimum wage. To check whether our
bite measure can be used not only for individuals employed full-time but also for other employees we want to check
if the share of low-wage employees is strongly related over all working time categories with data from previous waves
of the so-called Verdienststrukturerhebung. Further, we want to check whether there is time varying information
from the INKAR-database that we can use as additional covariates for our main equation.21

20

There is also a bite measure for West German men in marginal employment that could be considered.

21

INKAR is a database with regional content provided by the Federal Institute for Research on Building, Urban Affairs and Spatial Development
(BBSR).
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Appendix
Table 6: Bite of the minimum wage and employment, for districts
(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

Coefficient January to December 2015
Bite*2015

0.011

0.063***

-0.066***

(0.007)

(0.006)

(0.016)

Panel B: Coefficient for Eastern Germany
IV Bite*2015

0.003*

0.051***

-0.084***

Observations

144,720

144,720

144,720

4,020

4,020

4,020

(1)
Total employment

(2)
Employment subject to social
insurance contributions

(3)
Marginal employment

Cluster
Notes: Districts, 12/2012 – 12/2015, standard errors are robust.
Data source: BA employment statistic and BA earnings statistics, analysis sample

Table 7: Placebo panel regression

Coefficient October to December 2014
Bite*10 –  12/2014

-0.012**

0.005

-0.129***

(0.006)

(0.006)

(0.029)

Observations

21,150

21,150

21,150

Cluster

1,410

1,410

1,410

Notes: Labour market regions, 12/2012 –12/2014, standard errors are robust.
Data source: BA employment statistic and BA earnings statistics, analysis sample

Table 8: Bite of the minimum wage and employment, for sector * region cells
(1)
Total employment
Coefficient January to April 2015
Bite*2015

0.043***
(0.010)

Observations

5,400

Cluster

300

Notes: sector*region cells, 12/2012 – 12/2015, Bite is the share of individuals earning less than 1400 Euros in 2013, standard errors
are robust.
Data source: BA employment statistic and BA earnings statistics, analysis sample
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