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Abstract:
This paper investigates the wage, employment and consumer price effects of minimum wages
in the hairdressing sector. My identification strategy exploits the introduction and the increase
of a sectoral minimum wage in Germany using a regional Difference-in-Differences approach.
I find strong positive hourly wage effects. Increased earnings rather than decreased working
time drive the hourly wage effects. The minimum wage did not significantly decrease the
number of workers in the sector but did substantially increase consumer prices, implying that
firms passed on increased wage costs to consumers. Furthermore, the number of establishments
employing hairdressers increased and average establishment size decreased. The evidence from
this study is consistent with predictions from models of perfectly competitive labor markets and
imperfectly competitive product markets.
___________________________________________________________________________

I Introduction
With their study of the fast food industry, Card and Kruger (1994) cast doubt on the
conventional wisdom that minimum wages have unambiguously negative employment effects.
Consequently, the authors questioned the relevance of the model of perfectly competitive lowwage labor markets. Many of the studies that followed greatly focused on the labor market,
proposing imperfect competition, i.e. monopsony power, in low-wage labor markets as a
potential explanation for small negative, or in some cases even positive, employment effects.1

1

See, for example, Manning (2003a, 2003b).
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While many studies evaluated the impact of minimum wages on employment,2 potential
adjustments through the product market have received much less attention.3 The studies that
do focus on price effects of minimum wage increases usually analyze the U.S. restaurant or fast
food industry and find that employers pass through increased wage costs to consumers
(Aaronson, 2001; Aaronson and French 2007, 2008; Allegretto and Reich, 2018).4 These
findings are consistent with competitive labor markets and are evidence against the importance
of monopsony power in the U.S. restaurant and fast food industry, as the former model predicts
increasing output prices, while the latter model predicts decreasing output prices (Card and
Kruger, 1994).
Many previous minimum wage studies that focus on employment analyze relatively small
minimum wage hikes (Neumark, 2018) and the same is true for the few studies on output price
effects of minimum wages. This paper helps to expand the scope of minimum wage research
by jointly considering the impact of the largely unanticipated introduction of a sizable minimum
wage on product and labor market outcomes in a major developed country. In 2013, lawmakers
introduced a very large minimum wage in the German hairdressing sector, the sector employing
the lowest-paid workers in Germany (Destatis, 2017). I use this natural experiment to analyze
the effects of the hairdresser´s minimum wage on aggregate labor market outcomes and
consumer prices for hairdressing services in order to test whether previous results translate to a
very large minimum wage shock in a highly affected sector.
The hairdressing sector is ideal to test the implications of perfectly competitive low-wage
labor markets: many individually owned, small firms face many potential buyers. On the
product market side, firms offer the same basic service and consumers can easily compare
prices and can therefore they can at least approximate the quality of the service. However, there
is some room for price diversification for different market segments. Therefore, the product
market in this sector is likely imperfectly competitive.
Taken together, the characteristics of the industry predict that prices increase in reaction to
the minimum wage. The predicted effects on employment, however, depend on the demand
elasticity for hairdressing services and are therefore theoretically ambiguous.
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The literature on the employment effects of minimum wages is too large to summarize here and the effects range
from negative to positive to no effect at all. For recent reviews, see and Neumark and Wascher (2008), Wascher
(2018), or Manning (2018).
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See Lemos (2008) for an overview of the earlier literature on price effects of minimum wages.
4
The few exceptions include Wadsworth (2010), who finds limited evidence of price pass-through in the UK,
Fougére et al. (2008), who find evidence of price pass-through in the French restaurant sector, and Harasztosi and
Lindner (2015), who find evidence of price-pass through in the Hungarian non-tradable goods and services sector.

2

Indeed, prices increased considerably due to the reform. Figure 1 shows the development of
consumer prices for all goods and services in Germany and the consumer price index for
hairdressing services from 2012 until 2014.5 While overall consumer prices and prices for
hairdressing services increase at roughly the same pace before the reform, prices for
hairdressing services skyrocket around the introduction of the minimum wage. This descriptive
evidence already strongly indicates that employers did indeed pass through increased labor
costs to consumers.

[FIGURE 1]

The multivariate results corroborate the descriptive evidence on price effects. Furthermore,
I find evidence of very small negative employment effects, increases in the number of
establishments that employ workers and reductions in average firm size. Taken together, these
results support earlier findings that the model of perfectly competitive labor markets is indeed
the appropriate model to describe low-wage labor markets. Furthermore, the results suggest that
the output demand elasticity in the hairdressing sector is small.
This paper contributes to the small but growing literature jointly considering the effects of
minimum wages on product and labor markets in serval ways. I directly test the implications of
the competitive model in a sector that closely resembles a perfectly competitive labor market
and that is extremely reliant on labor to provide services.6 Therefore, capital-labor substitution
elasticities are likely small. Furthermore, I extend the scarce evidence on the impact of
minimum wages on output prices. Lastly, wages in the sector were extremely low before the
reform. Consequently, the impact of the minimum wage is unprecedented: the ratio of the
minimum wage to median wages in the sector was around one, compared to just under 0.65 in
France, or just over 0.35 in the U.S. in 2012 (Harasztosi and Lindner, 2015) and therefore
around 50% of all employees were affected by the minimum wage introduction.
The results presented in this study, taken together with earlier evidence on the price effects
of minimum wages, have important implications for the interpretation of employment effects
in minimum wage studies that do not consider the product market associated with the affected
industries. Where product demand elasticity is small, minimum wages do not necessarily
destroy jobs, even if the respective labor market is truly competitive. Therefore, effects of
5

The graph is restricted to the states used in the main analyses, as the consumer price pndex for hairdressing
services is only available in those states. For more details, see section 3.
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The share of labor costs out of total costs in the hairdressing sector is around 50% (Destatis, 2016), compared to
around 30% in the U.S. restaurant sector (Allegretto and Reich, 2018).
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industry-wide and economy-wide minimum wages alike crucially depend on the demand
elasticities for products and services produced by minimum wage labor in an economy as well
as on the substitutability of low-wage labor in the affected industries.
The remainder of this paper is structured as follows. Section II gives a brief overview over
the institutional context. Section III introduces the different data sources, central variable
definitions and the empirical approach. Section IV presents the results and section V contains
several robustness analyses. Section VI discusses the results and concludes.

II Institutional Context
Until January 2015, when the federal minimum wage was introduced, wages in Germany
were traditionally set by collective bargaining agreements.7 However, since the late 1990s,
separate minimum wages could be implemented for different sectors according to the “Posted
Workers Act” (“Arbeitnehmer-Entsendegesetz”) or according to the “Collective Bargaining
Act” (“Tarifvertragsgesetz”).
Over the following years, more and more sectors introduced separate minimum wages. The
first German sectors that received minimum wages during the late 1990s and early 2000s were
construction (Möller, 2012; Frings, 2013), roofing (Aretz, Arntz, & Gregory, 2013) and
electrical trade (Boockmann, Krumm, Neumann, & Rattenhuber, 2013). Although the
minimum wages analyzed in these studies had positive wage effects, employment effects are
usually small and not always significant.
During recent years, more and more sectors in the German service sector received minimum
wages, such as building cleaning services (2008), industrial laundry services (2009), and
nursing care (2010).8 Aside from some mainly descriptive reports, those minimum wage laws
have not been rigorously evaluated.
In Germany, hairdressers are the archetype of the low-paid service worker. In her 2008
speech in honor of 60 years of social market economy, Chancellor Dr. Angela Merkel even
used hairdressers as an example for what would happen if Germany would introduce a federal
minimum wage. According to the speech, prices would increase, people would cut their own
hair and consequently employment would decrease if a minimum wage was introduced in
Germany.9
7

The introduction of the federal minimum wage happened in 2015, after the period considered in this study.
Therefore, I will not discuss the effects the federal minimum wage had in Germany. For recent evidence on this
topic, see Bossler and Gerner (2016), and Caliendo, Fedorets, Preuss, Schröder, Wittbrodt (2018).
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See, Bundesregierung (2014) for an overview over sectoral minimum wages in Germany.
9
This statement stems from a speech held in honor of “60 years Social Market Economy” (“Festveranstaltung 60
Jahre Soziale Marktwirtschaft”) by Dr. Angela Merkel on June 12 th 2008.
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Not much later, in August 2013, a collective agreement came into force, which set minimum
wages for German hairdressers for the first time.10 Minimum wages were set at different levels
for East and West Germany, with minimum hourly wages of €7.50 in West Germany and €6.50
in East Germany. The wage floor was set to increase to €8 West / €7.50 East in August 2014.
This minimum wage was not yet binding for all dependently employed hairdressers in
Germany, but only for those covered by the collective agreement. In November 2013, the
minimum then became binding for all dependently employed hairdressers in Germany
according to §5 of the Collective Bargaining Act.11

III Data and Empirical Approach
The data for the labor market analyses stem from the Integrated Employment Biographies
of the German federal employment agency (IEB Version 12.01) and contain individual level
social security data on the entire universe of dependently employed hairdressers in Germany
between 2012 and 2014.
The main advantage of the data is that information on employee numbers, the central
outcome of interest, highly accurate. Employers are required to make a notification for every
employee liable to social security contributions at least once a year. This notification contains
the beginning of the spell as well as the end date, usually December 31st. Employment
relationships that end before that date also require a notification. Therefore, I am able to
calculate the exact duration of each employment spell. Furthermore, information on wages is
highly precise, as this information is relevant for social security contributions and misreporting
is subject to severe penalties (Dustmann, Ludsteck and Schönberg, 2009). Lastly, the data
contain information on actual hours worked. The information on wages and working hours
enable me to assign treatment status with high precision.
The social security data have two important weaknesses. First, the wage and hours
information is reported for employment spells. As mentioned before, employers have to report
employee information once a year and usually do so at the end of the year. Therefore, we cannot
directly observe wage changes of employees who hold the same job before and after the
minimum wage introduction / increase, which happened during the year. On the aggregate level,
this means that changes in average wages during a year are driven by newly beginning and by

For details, see the original agreement: “Tarifvertrag zur Regelung der Mindestentgelte im Friseurhandwerk
(2013)”.
11
According to §5 of the Collective Bargaining Act, collectively bargained minimum wages can become binding
for the entire sector, if employee and employer representatives request it and if the minimum is of public interest
(§5 (1) Tarifvertragsgesetz).
10

5

dissolving employment relationships and wage and hours effects for continuing employees only
become apparent with the new years´ notification. However, this is no large issue for the
calculation of the treatment measures, as I calculate them in 2012, which only contains spells
that the reform did not affect. Furthermore, despite this limitation, the wage effects presented
in section IV clearly show that the minimum wage strongly affected hourly wages and earnings
and due to the issue just discussed, these results likely are a lower bound estimate of the true
effect on hourly wages. Second, the hours reported by employers follow a somewhat unusual
definition: employers were supposed to report hours excluding vacation times, holidays and
sickness leaves. However, for the calculation of the relevant hourly wage, we need to take these
off-times into account. Therefore, I correct the working hours for those missing off-times.12
The data on prices for hairdressing services (CPI-Hair) on the national level stem from the
German Federal Statistical Office (Destatis, 2018a). The CPI-Hair on the state level stems from
the Statistical Offices of ten Federal States (Destatis, 2018c): Lower Saxony, North-Rhine
Westphalia, Hesse, Baden-Wurttemberg, Bavaria, Berlin, Brandenburg, Saxony, SaxonyAnhalt and Thuringia. The main analyses will focus on those ten states with available
hairdressing price indices.
Lastly, yearly revenue data for different types of crafts on the state level is made available
in the “Handwerkszählung” of the Federal Statistical Office (Destatis, 2018b). The revenues
reported in these data are measured at the firm level. This means that revenues for an
establishment in Saxony owned by a firm with its headquarters in Baden-Wurttemberg would
be reported for Baden-Wurttemberg. This is problematic when trying to map minimum wage
increases to revenues. Obviously, this is not ideal, as a larger company with many salons in
different states only has its headquarters in one and therefore, all revenues will be reported for
one state. Therefore, I will not use these data in the main analyses. Nevertheless, these data help
illustrate that, at least descriptively, revenues did not decrease as a result of the price increases.
For the main analyses, I will focus on German hairdressers in regular employment
relationships subject to social security contributions, i.e. I exclude Mini-Jobs13 and apprentices.
The main sample contains all individuals who were registered as working as a hairdresser at
least once between 2012 and 2014. I use the main spell of each individual, defined as the spell
with the highest earnings, to construct an individual-level monthly panel. Following Caliendo
12

For details, see Appendix A.
Mini-Jobs are a special type of employment relationship. The main features are wage cap at €450 and reduced
social security and tax obligations (Collischon, Cygan-Rehm and Riphahn, 2018). Mini-Jobs play a comparatively
small role in the hairdressing sector, especially in East Germany. Consequently, I focus the main analysis on
regular employees. However, including Mini-Jobs into the analyses does not substantially alter the main results.
Results including Mini-Jobs are available upon request.
13
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et al. (2018), I exclude observations below / above the 1st / 99th percentile of the hourly wage
distribution. Lastly, I aggregate the variables relevant for the analyses to the federal state level,
resulting in a monthly panel of 10 states over 36 months (January 2012 – December 2014).14
The main dependent variables for the wage analyses are the log of average hourly wages,
the log of average working hours and the log of average earnings. The main variables for the
employment analyses are the log of the total number of employees, the log of the average
establishment size and the log of the total number of establishments. Lastly, for the product
market analysis, the log of the Consumer Price Index for Hairdressing Services is the dependent
variable. Table 1 gives an overview over descriptive statistics of the dependent variables for
November of each year.

[TABLE 1]

In order to determine the treatment intensity in a certain state, I calculate the share of
individuals affected by the minimum wage (Share Treated). An individual is affected by the
minimum wage if their average hourly wage in November 2012, one year before the minimum
wage became binding for all German hairdressers, was below the minimum wage which would
apply to them as of November 2013 (i.e. less than €6.50 in East and less than €7.50 in West
Germany).
This approach has two important advantages. First, in November 2012 there was no
indication that a minimum wage for hairdressers would be introduced. The discussion only
really picked up when the collective agreement was introduced in August 2013. Therefore,
anticipatory wage and employment adjustments are highly unlikely. Second, in reference to the
spell nature of the wage and hours information, this approach ensures that the hourly wage is
measured entirely during a period when there had been no minimum wage in place.
Consequently, the minimum wage introduction should not contaminate the treatment measure.
As an alternative measure, I use a GAP indicator similar to Card and Kruger (1994):

𝐺𝐴𝑃𝑖 =

max(𝑊𝑖𝑠𝑚𝑖𝑛 − 𝑊𝑖 , 0)
𝑊𝑖

14

In the robustness section, I repeat the analyses on the district level in order to ensure that aggregation to a too
high level does not drive the results.
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First, the GAP measure is calculated for each individual i in November 2012. 𝑊𝑖𝑠𝑚𝑖𝑛 is the
minimum wage relevant in the respective state s for individual i. 𝑊𝑖 is the hourly wage of
individual i one year before the minimum wage introduction. For individuals with a wage
greater than the minimum, the GAP measure takes the value zero. I then average the individual
GAP measure over all individuals in a certain state for the State level analyses.
Table 2 gives an overview over different measures of affectedness by state. Between 31%
and 71% of hairdressers earned below the minimum wage one year prior to its introduction
(Share Treated). The GAP measure ranges from 7.5% to 19.4%. These characteristics exemplify
that the minimum wage was sizable and they show that there is considerable variation in the
affectedness between States.

[TABLE 2]

For the multivariate analyses, I use a simple Difference-in-Differences approach exploiting
variation in the treatment intensity, measured as Share Treated and GAP as the source of
identifying variation (see, for example, Card, 1992).
For the Share Treated measure, the simplest specification includes: 15
𝑙𝑛𝑌𝑠𝑡 = 𝛼 + 𝛽1 𝑃𝑜𝑠𝑡 + 𝛽2 𝑃𝑜𝑠𝑡 ∗ 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇𝑠 + 𝛾𝑠 + 𝜖𝑠𝑡
𝑡 = 𝐽𝑎𝑛. 2012, … , 𝐷𝑒𝑐. 2014

𝑙𝑛𝑌𝑠𝑡 is the natural logarithm of the dependent variable measured for each state on a monthly
basis. 𝑃𝑜𝑠𝑡 indicates the period after the minimum wage became binding in November 2013.
𝛾𝑠 represents federal state fixed effects and 𝜖𝑠𝑡 is the error term. Lastly, 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇𝑠 is the
interaction of the post minimum wage period and log of the share of treated individuals.
Consequently, 𝛽2 measures the minimum wage elasticity with respect to the share of individuals
affected by the reform.
Surely, the collective agreement already increased wages of those covered by it and earning
less than the minimum before. Furthermore, some employers not covered by the collective
agreement may have already anticipated that the minimum wage would become binding.
Therefore, I include more fine-grained period indicators and the respective interactions in the
regression.

15

All analyses using the GAP measure follow the same approach.
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𝑙𝑛𝑌𝑠𝑡 = 𝛼 + 𝛽1 𝑃𝑜𝑠𝑡 𝐶𝐴 + 𝛽2 𝑃𝑜𝑠𝑡 𝑀𝑊 + 𝛽3 𝑃𝑜𝑠𝑡 𝐼𝑁𝐶 + 𝛽4 𝑃𝑜𝑠𝑡 𝐶𝐴 ∗ 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇
+ 𝛽5 𝑃𝑜𝑠𝑡 𝑀𝑊 ∗ 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇 + 𝛽6 𝑃𝑜𝑠𝑡 𝐼𝑁𝐶𝑅 ∗ 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇 + 𝛾𝑠 + 𝜖𝑠𝑡
𝑡 = 𝐽𝑎𝑛. 2012, … , 𝐷𝑒𝑐. 2014

𝑃𝑜𝑠𝑡 𝐶𝐴 represents the period after the agreement was introduced until the minimum wage
became binding and takes the value 1 between August and October 2013. 𝑃𝑜𝑠𝑡 𝑀𝑊represents
the period after the minimum wage became binding and is 1 between November 2013 and July
2014. 𝑃𝑜𝑠𝑡 𝐼𝑁𝐶 represents the period after the minimum wage increase and is 1 from August
2014 until the end of the observation period. Consequently, the interactions between the three
period indicators and the share of treated individuals measures the effects of the minimum wage
separately during these periods.
Lastly, I analyze the employment and price effects on a monthly basis:
𝑙𝑛𝑌𝑠𝑡 = 𝛼 + 𝛽1 𝑀𝑚 + 𝛽2 𝑀𝑚 ∗ 𝑙𝑛𝑆ℎ𝑎𝑟𝑒𝑇 + 𝛾𝑠 + 𝜖𝑠𝑡
𝑡 = 𝐽𝑎𝑛. 2012, … , 𝐷𝑒𝑐. 2014
𝑚 = 𝐽𝑎𝑛. 2013, … , 𝐷𝑒𝑐. 2014

Here, 𝑀𝑚 represents monthly indicators for all the months in 2013 and 2014 with the year
2012 as reference. Consequently 𝛽2 measures monthly minimum wage effects.

IV Results
Effects on hourly wages, hours, and earnings
Before I turn to the outcomes of central interest, employment and prices, the effect of the
minimum wage on hourly wages needs to be established. In addition, I analyze earnings and
hours separately in order to ensure that decreases in working time do not drive potential hourly
wage effects.

[TABLES 3a and 3b]

Tables 3a and 3b show the minimum wage effects for the Share Treated measure and for the
GAP measure. Panel A compares the period before and after the minimum wage became
binding. After the minimum wage became binding, hourly wages increased considerably.
Increases in earnings mainly drive the increases in hourly wages, while hours reductions play
9

an insignificant role. The minimum wage elasticity with respect to the share of affected workers
is 0.191. Consequently, a 10% increase in the share of affected workers implies a hourly wage
increase of 1.91%. Similarly, a 10% increase in the GAP measure implies a hourly wage
increase of 1.19%.
Panels B of tables 3a and 3b offer additional insight into the different sub-periods. The
collective agreement already significantly increased hourly wages. However, as this was
binding for more than 50% of dependently employed hairdressers, this effect is not very
surprising. Furthermore, some employers not covered by the collective agreement may already
have anticipated that the minimum wage would become binding soon at this point. The bulk of
the overall effect stems from when the minimum wage was declared binding in November 2013.
The coefficient of the hourly wage regression almost triples, from 0.062 to 0.182. After the
minimum wage increase, the coefficient increases further, to 0.230. The working hours
coefficient decreases over time, but is very small and not significantly different from zero.
Consequently, the changes in earnings coefficients closely mirror the changes in the hourly
wage coefficients.
Effects on Employment
After having established that the hairdressers´ minimum wage did indeed have a
considerable impact on wage costs, we now turn to the employment effects. Analogous to the
previous section, Panels A of table 4a and 4b show the overall effects after the minimum wage
became binding for the Share Treated and for the GAP measure and the B Panels show the
effects for the different sub-periods.

[TABLES 4a and 4b]

The coefficient in Panel A column (1) for the employment effects is negative, but small and
insignificant, both, for the Share Treated and for the GAP measure. Inspecting the different subperiods for the Fraction Treated measure, we see that there are some small significant
employment adjustments after the collective agreement came into force. The coefficient,
somewhat surprisingly, moves towards zero after the minimum becomes binding and then
doubles in size and turns significant after the minimum wage increase. However, even after the
increase, a 10% increase in the Share Treated measure only implies an employment reduction
of -0.4%. For the GAP measure, the results are qualitatively similar. However, none of the
coefficients is significant.
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Turning to the establishment outcomes, we see that the number of establishments that
employ hairdressers has increased after the minimum wage introduction, while average
establishment size decreased (see table 4a and 4b, Panel A, Columns 2 and 3). This holds for
the Share Treated measure and the GAP measure. The coefficients are very small. A 10%
increase in the share of affected workers implies a 0.3% increase in the number of
establishments and a 0.46% decrease in average establishment size. A 10% increase in the GAP
measure implies a 0.19% increase in the number of establishments and a 0.29% decrease in
average establishment size. Similar to the estimates for the other dependent variables, the
coefficients for both outcomes increase in size after each change in the minimum wage law
(Tables 4a and 4b, Panel B, Columns 2 and 3).
Product Market Evidence
Lastly, we turn to the product market. Figures 3a and 3b show the estimated coefficients
according to specification (3), section III.

[FIGURES 3a and 3b]

For both measures, we see a significant large jump in consumer prices around the time the
collective agreement came into force. Two smaller increases happen around the time the
minimum wage became binding and another one when it increased.
The month after the collective agreement came into force, the price elasticity with respect to
the Share Treated measure is around 0.11. This implies that a 10% increase in the share of
affected individuals increased average prices by 1.1% even before the minimum wage became
binding for all German hairdressers. By the end of the observation period, a 10% higher share
of affected workers implied a 2% price increase. The results for the gap measure are very
similar. By the end of the observation period, an increase in the GAP measure by 10% implied
an increase in prices by 1.2%.
Lastly, figure 4 shows changes in revenues per person for hairdressing firms in the ten states
from the main analyses between 2012 and 2014.

[FIGURE 4]

Revenues also increased quite substantially during this period, suggesting that consumers
accepted price increases in the short run. This, in turn, indicates that demand for hairdressing
services did not substantially decrease in reaction to the price increases. This further
11

corroborates the evidence that industry level employment did not decrease, as employers do not
need to decrease employment if demand does not decrease.
Taken together with previous evidence on price pass through of minimum wages, in
particular in the non-tradable service industry, the results presented here strongly indicate that
employers pass minimum wage cost shocks on to consumers rather than reducing employment
in sectors that provide services that are hard to substitute. The next section presents further
analyses to test the robustness of the preceding results.

V Robustness
Small Number of Clusters
The preceding analyses only rely on aggregate figures for 10 states and therefore on a small
number of clusters. While price indices are only available on the state level and only for those
10 states, I can repeat the labor market analyses on the district (“Kreis”) level in order to exploit
as much variation in the data as possible. Furthermore, analyses on a more disaggregate level
may reveal important developments not revealed by the more aggregate analyses.
Tables 5a and 5b repeat the analyses on a district level for all the districts in the states used
in the main analyses.

[TABLES 5a and 5b]

The coefficients of the hourly wage and earnings estimates decrease in size compared to the
State level analyses, but they remain highly significant. The coefficients of the hours estimates
turn significant after the minimum wage became binding. However, they remain virtually
unchanged in size and thus economically insignificant (a 10% increase in the share of affected
workers implies an hours reduction by -0.02% - 0.06%). Overall, the wages and hours results
are consistent with the aggregate state level analyses.

[TABLES 6a and 6b]

With respect to the effects on employment, establishment numbers and establishment size,
all the coefficients decrease in size and become insignificant (except for the establishment size
estimate after the minimum wage increase) for the Share Treated measure (see table 6a). With
respect to the GAP measure (see table 6b), the employment effects remain insignificant and
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decrease in size as well. The effects on the number of establishments and average establishment
size remain significant, although they are smaller than in the state level analyses.
Taken together, there is some evidence that employment (employee numbers and hours)
slightly declined due to the minimum wage, in particular after its increase. However, the effects
are small and only significant in some specifications. Similarly, the evidence points towards
small increases in the number of establishments while average establishment size of decreased.
Contrary to the other outcomes, wages and earnings increased considerably minimum wage.
This results holds also in the more disaggregate district analyses. While it is not possible to
analyze the price effects on a more disaggregate level, the very sharp increase around the time
of the collective agreement makes alternative explanations very unlikely.
Common trends
In particular with respect to employment adjustments, the small effects may be explained by
employment adjustments that happened in anticipation of the minimum wage introduction
(Bossler, 2017; Caliendo et al. 2018). While I address this partly by splitting up the minimum
wage reform into three sub-periods, employers may already have adjusted employee numbers
before the collective agreement came into force.
In order to further address this concern, I repeat the analyses presented before for
employment, but on a monthly basis as described in section III, specification (3). Figures 5a
and 5b show the monthly employment effects from January 2013 until December 2014.

[FIGURES 5a and 5b]

We see no significant differences in the employment coefficient in the months leading up to
the reform. Consequently, diverging employment trends before the reform are unlikely to be
the reason for the small and mostly insignificant employment effects.
Anticipation
As discussed in section IV, much of the price effects set in before all employers had to
increase wages. In August 2013, the minimum wage was not yet universally binding for all
dependently employed hairdressers in Germany. However, August 2013 was when the attention
regarding the hairdressers´ minimum wage peaked (see Figure 2). Therefore, even many of
those who did not have to pay the minimum yet due to not being subject to the collective
agreement may have used the opportunity to increase prices. They may have done so because
they already anticipated that the minimum wage might become binding in the future, but that
price increases would be harder to justify later on, so they rather increased prices when many
13

others did. Furthermore, the employers who did not yet increase wages may have used the
opportunity to increase profits short term, as they already increased prices while still benefitting
from the lower labor costs.

VI Discussion and Conclusion
Although labor costs increased considerably due to the hairdressers´ minimum wage,
employee numbers and working hours hardly declined. Prices and revenues for hairdressing
services, however, increased considerably. Taken together, this suggests that hairdressing
salons were able to pass the increased wage costs on to consumers without harming demand
much.
At a first glance, these results seem puzzling. If low-wage labor markets are perfectly
competitive, then an exogenous wage increase will decrease establishment level and industry
level employment. Furthermore, product prices will increase in this case (Card and Kruger,
1994). With such a sharp reform and the large resulting wage cost increases, we would
consequently expect a large reduction in employment or working hours.
However, the negative relationship between wages and employment is not an unambiguous
prediction, even if labor markets are perfectly competitive. The prediction of what will happen
to employment depends not only on the labor market structure, but also on the product market
structure (Aaronson and French, 2007; Aaronson et al. 2008).16 If the product market is
perfectly competitive, then marginal product equals price and employers will push increased
wage costs on to consumers. As the minimum wage exceeds the marginal product of low-wage
employees, there is no demand for their work at the higher wage and employment will decline.
If, however, the product market is imperfectly competitive and the output demand elasticity is
sufficiently small, higher prices do not necessarily lead to employment losses. If employers can
raise prices without much of a output demand reduction, increasing minimum wages may not
affect employment at all.
There are several potential reasons for product market power. Card and Kruger (1995), give
an example of regional differentiation between local markets for varying prices. Alternatively,
firms may have product market power if their customers are not able to discern the quality of
the product or service offered, even though all firms in the market offer a comparable product
or service (Lemos, 2008). For the hairdressing industry, to think of price dispersion due to
16

Aggregate employment effects naturally depend on even more factors. For example, an important dimension of
the potential employment reaction to minimum wages is the labor supply side. Labor supply depends on the offered
wage directly. Consequently, an exogenous wage shock should increase labor supply (Lemos, 2008), which may
counteract some of the negative demand effects.
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varying willingness of consumers to pay for (perceived) quality differences is the more intuitive
explanation, although the regional explanation has some merit particularly in rural areas.
Also, note that the hairdresser’s minimum wage applied to the entire sector. Therefore, all
employers with workers earning below the minimum had to raise wages. This lead to a sectorwide cost shock affecting all low-wage employees and individual employers were not able to
legally undercut this minimum in order offer cheaper services. This differs from a price increase
of an individual firm, where customers simply can move to the cheaper alternative.
Relatedly, a service such as a haircut is arguably very hard to substitute, even in the long
run. Surely, there is a lot of black market work in the sector that is hard to detect with
conventional data. However, it is hard to imagine that most people will go out of their way to
find a skilled hairdresser that may provide the service more cheaply, but illegally. In addition,
there are likely some people who start cutting their own hair in reaction to a price increase.
Alternatively, some will at least do some of the service a hairdresser usually provides, such as
dying their hair, at home instead of in a professional salon. Nevertheless, aside from those
marginal customers, most people will likely continue to visit the hairdresser simply due to a
lack of reasonable alternatives. The negligible employment reaction presented in this paper
supports the notion that many people lack appropriate alternatives.
The study by Harasztosi and Lindner (2015) highlights another dimension of substitutability.
The authors show the relevance of price pass-through in non-tradable services while they hardly
find a price reaction in tradable goods and services industries. In the latter industries, employers
adjusted to the minimum wage in different ways, such as by increasing capital intensity. This
study illustrates that demand for goods and services depends not only on the respective output
demand elasticity, but also on the possibility to replace minimum wage workers by other
workers or capital. In the short run, the former likely plays the larger role, as capital investments
take time. Furthermore, especially in the case of the service industry, capital-labor substitution
may be severely restricted. Therefore, product market adjustments may be the primary channel
of (short-run) minimum wage effects in the non-tradable service sector.
Taken together with evidence from previous studies on minimum wages and product prices,
the results presented here contribute to the understanding of minimum wage adjustment
mechanisms besides the labor market. Therefore, the findings help to explain the oftentimes
conflicting labor market evidence reported in many earlier studies.
Consequently, the finding that employment and hours adjustments are negligible despite the
very large exogenous wage shock is not at odds with perfectly competitive labor markets if we
assume imperfect competition in the product market. Depending on the contribution of
15

minimum wage work to the consumption of people in an economy, on demand elasticities for
minimum wage goods and services, and on the substitutability of minimum wage workers in
the affected sectors, minimum wages can have very diverse effects on employment outcomes.
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XIII Tables and Figures

Figure 1: Overall Consumer Price Index and Consumer Price for Hairdressing Services in Germany
2012-2014
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Data Source: DESTATIS (2018)
Notes: The graph shows monthly consumer price indices for all goods and services in Germany
(grey) and consumer price indices for hairdressing services (black) from January 2012 to
December 2014. The vertical dotted line indicates the introduction oft he collective agreement
setting a minimum wage for around 50% of German hairdressers. The vertical grey line
indicates the point in time when the minimum wage was declared binding for all German
hairdressers. The vertical black line indicates the minimum wage increase in 2014. Both
indices are based on the states used in the main analyses.
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Figure 2: Google Trends Searches for „Minimum Wage Hairdresser“
(„Mindestlohn Friseur“)
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Data Source: Google Trends (2019).
Notes: The graph shows google searches for the terms „minimum wage“ and „hairdresser“
(joint searches for both terms) between 2012 and 2014. Data retrieved January 28 2019.
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Figure 3a: Monthly State Level Price Effects – Main Sample
2013-2014 (Fraction)

Data Source: Integrated Employment Biographies (IEB).
Notes: The graph shows the estimated minimum wage effects and the corresponding
95% confidence intervals on state-level log-consumer price indices for hairdressing
services, controlling for state and month fixed effects (see specification (3) in the text).
The dependent variable is measured on a monthly basis for 10 federal states (from
Jan. 2012 until Dec. 2014).
Clustered standard errors in parentheses (cluster=state).
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Figure 3b: Monthly State Level Price Effects – Main Sample
2013-2014 (GAP)

Data Source: Integrated Employment Biographies (IEB).
Notes: The graph shows the estimated minimum wage effects and the corresponding
95% confidence intervals on state-level log-consumer price indices for hairdressing
services, controlling for state and month fixed effects (see specification (3) in the
text). The dependent variable is measured on a monthly basis for 10 federal states
(from Jan. 2012 until Dec. 2014).
Clustered standard errors in parentheses (cluster=state).
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Figure 4: Changes in Revenues per Person in German Hairdressing Firms between
2012-2014
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Data Source: DESTATIS (2018b)
Notes: The graph shows percent changes in average revenues per person in hairdressing firms
in the ten states used in the main analyses.
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Figure 5a: Monthly State Level Employment Effects – Main Sample
2013-2014 (Fraction)

Data Source: Integrated Employment Biographies (IEB).
Notes: The graph shows the estimated monthly minimum wage effects and the
corresponding 95% confidence intervals on state-level log-employee numbers,
controlling for state and month fixed effects (Jan. 2013 – Dec. 2014; see specification
(3) in the text). The dependent variable is measured on a monthly basis for 10 federal
states (from Jan. 2012 until Dec. 2014).
Clustered standard errors in parentheses (cluster=state).
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Figure 5b: Monthly State Level Employment Effects – Main Sample
2013-2014 (GAP)

Data Source: Integrated Employment Biographies (IEB).
Notes: The graph shows the estimated minimum wage effects and the corresponding
95% confidence intervals on state-level log-employee numbers, controlling for state
and month fixed effects (Jan. 2013 – Dec. 2014; see specification (3) in the text). The
dependent variable is measured on a monthly basis for 10 federal states (from Jan.
2012 until Dec. 2014).
Clustered standard errors in parentheses (cluster=state).
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Table 1 - Overview over the Dependent Variables
Variable
Average Hourly Wage
Average Weekly Working Hours
Average Weekly Earnings
Average Number of Employees
Average Number of Establishments
Average Establishment Size

Mean

SD

Min

Max

7.16
32.83
234.58
8630.70
3080.10
3.19

1.18
0.81
42.27
5397.11
2322.85
0.65

5.77
32.01
184.66
3222
1027
2.47

8.59
34.27
289.95
19665
7821
4.41

Data Source: Integrated Employment Biographies (IEB).

Table 2 - Overview over Treatment Intensities by State
State

Share Treated

GAP

0.430
0.344
0.441
0.312
0.341
0.593
0.682
0.646
0.711
0.649

0.075
0.067
0.081
0.051
0.053
0.143
0.169
0.152
0.194
0.170

Lower Saxony
North Rhine Westphalia
Hesse
Baden-Wurttemberg
Bavaria
Berlin
Brandenburg
Saxony
Saxony-Anhalt
Thuringia

Data Source: Integrated Employment Biographies (IEB).
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Table 3a: State Level Minimum Wage Effects on Hourly Wages, Working Hours and Earnings
Main Sample (Share Treated)
(1)
(2)
(3)
Log Hourly Wages Log Weekly Hours Log Weekly Earnings
Panel A
Log-Sh. Treated * Post MW-Intro.

0.191***
-(0.02)

-0.006
-(0.01)

0.184***
-(0.02)

0.062***
-(0.01)
0.182***
-(0.02)
0.230***
-(0.03)

0.002
(0.00)
-0.005
-(0.01)
-0.008
-(0.01)

0.064***
-(0.01)
0.176***
-(0.02)
0.223***
-(0.02)

360
10

360
10

360
10

Panel B
Log-Sh. Treated * Post Coll. Agr.
Log-Sh. Treated * Post MW-Intro.
Log-Sh. Treated * Post MW-Incr.

Number of Observations
Number of States

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on state-level outcomes, controlling for state and time fixed effects. The dependent
variables are measured on a monthly basis for 10 federal states (from Jan. 2012 until Dec. 2014). Panel A shows the overall effect
for the entire period after the minimum wage introduction in November 2013. Panel B splits up the effect of the implementation of
the collective agreement (Aug. 2013 – Oct. 2013), the period after the minimum wage became binding for all hairdressers in
Germany (Nov. 2013 – Jul. 2014) and the post minimum wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors
in parentheses (cluster=state).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 3b: State Level Minimum Wage Effects on Hourly Wages, Working Hours and Earnings
Main Sample (GAP)
(1)
(2)
(3)
PANEL A
Log Hourly Wages
Log Weekly Hours
Log Weekly Earnings
Log-GAP * Post MW-Intro.

0.119***
-(0.01)

-0.004
(0.00)

0.114***
-(0.01)

0.039***
-0.005
0.113***
-0.014
0.143***
-0.016
360
10

(0.00)
-0.002
(0.00)
-0.003
-(0.01)
-0.003
360
10

0.040***
-0.006
0.109***
-0.013
0.138***
-0.016
360
10

PANEL B
Log- GAP * Post Coll. Agr.
Log- GAP * Post MW-Intro.
Log- GAP * Post MW-Incr.
Number of Observations
Number of States

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on state-level outcomes, controlling for state and time fixed effects. The dependent
variables are measured on a monthly basis for 10 federal states (from Jan. 2012 until Dec. 2014). Panel A shows the overall effect
for the entire period after the minimum wage introduction in November 2013. Panel B splits up the effect of the implementation of
the collective agreement (Aug. 2013 – Oct. 2013), the period after the minimum wage became binding for all hairdressers in
Germany (Nov. 2013 – Jul. 2014) and the post minimum wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors
in parentheses (cluster=state).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4a – State Level Minimum Wage Effects on Employment, Establishment Numbers
and Establishment Size - Main Sample (Share Treated)
(1)
(2)
(3)
Log Nr. of
Log Nr. of
Log Establishment
Employees
Establishments
Size
Panel A
Log-Sh. Treated * Post MW-Intro.

-0.023
-(0.02)

0.030*
-(0.01)

-0.046***
-(0.01)

-0.022*
-(0.01)
-0.017
-(0.02)
-0.041*
-(0.02)

0.022*
-(0.01)
0.031*
-(0.02)
0.035*
-(0.02)

-0.042***
-(0.01)
-0.043***
-(0.01)
-0.069***
-(0.01)

360
10

360
10

360
10

PANEL B
Log-Sh. Treated * Post Coll. Agr.
Log-Sh. Treated * Post MW-Intro.
Log-Sh. Treated * Post MW-Incr.

Number of Observations
Number of States

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on state-level outcomes, controlling for state and time fixed effects. The dependent
variables are measured on a monthly basis for 10 federal states (from Jan. 2012 until Dec. 2014). Panel A shows the overall effect
for the entire period after the minimum wage introduction in November 2013. Panel B splits up the effect of the implementation of
the collective agreement (Aug. 2013 – Oct. 2013), the period after the minimum wage became binding for all hairdressers in
Germany (Nov. 2013 – Jul. 2014) and the post minimum wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors
in parentheses (cluster=state).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4b – State Level Minimum Wage Effects on Employment, Establishment Numbers
and Establishment Size - Main Sample (GAP)
(1)
(2)
(3)
Log Nr. of
Log Nr. of
Log Establishment
Employees
Establishments
Size
Panel A
Log-GAP * Post MW-Intro.

-0.013
-(0.01)

0.019*
-(0.01)

-0.029***
-(0.01)

-0.013
-(0.01)
-0.01
-(0.01)
-0.025
-0.015

0.015**
-(0.01)
0.020*
-(0.01)
0.022*
-0.012

-0.027***
-(0.01)
-0.027***
-(0.01)
-0.043***
-0.009

360
10

360
10

360
10

PANEL B
Log-GAP * Post Coll. Agr.
Log- GAP * Post MW-Intro.
Log- GAP * Post MW-Incr.

Number of Observations
Number of States

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on state-level outcomes, controlling for state and time fixed effects. The dependent
variables are measured on a monthly basis for 10 federal states (from Jan. 2012 until Dec. 2014). Panel A shows the overall effect
for the entire period after the minimum wage introduction in November 2013. Panel B splits up the effect of the implementation of
the collective agreement (Aug. 2013 – Oct. 2013), the period after the minimum wage became binding for all hairdressers in
Germany (Nov. 2013 – Jul. 2014) and the post minimum wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors
in parentheses (cluster=state).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 5a: District Level Minimum Wage Effects on Hourly Wages, Working Hours and Earnings
Main Sample (Share Treated)
(1)
(2)
(3)
Log Hourly Wages
Log Weekly Hours Log Weekly Earnings
Panel A
Log-Sh. Treated * Post MW-Intro.

0.132***
-(0.01)

-0.006**
(0.00)

0.125***
-(0.01)

0.046***
(0.00)
0.127***
-(0.01)
0.159***
-0.01

-0.002
(0.00)
-0.005**
(0.00)
-0.008***
-0.003

0.043***
(0.00)
0.120***
-(0.01)
0.150***
-0.009

12024
334

12024
334

12024
334

Panel B
Log-Sh. Treated * Post Coll. Agr.
Log-Sh. Treated * Post MW-Intro.
Log-Sh. Treated * Post MW-Incr.

Number of Observations
Number of Districts

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on district-level outcomes, controlling for district and time fixed effects. The
dependent variables are measured on a monthly basis for the districts in the 10 federal states (from Jan. 2012 until Dec. 2014)
used in the main analyses. Panel A shows the overall effect for the entire period after the minimum wage introduction in
November 2013. Panel B splits up the effect of the implementation of the collective agreement (Aug. 2013 – Oct. 2013), the
period after the minimum wage became binding for all hairdressers in Germany (Nov. 2013 – Jul. 2014) and the post minimum
wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors in parentheses (cluster=district).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 5b: District Level Minimum Wage Effects on Hourly Wages, Working Hours and Earnings

Panel A
Log-GAP * Post MW-Intro.

Main Sample (GAP)
(1)
(2)
Log Hourly Wages
Log Weekly Hours

(3)
Log Weekly Earnings

0.092***
(0.00)

-0.004**
(0.00)

0.087***
(0.00)

0.033***
(0.00)
0.089***
(0.00)
0.111***
-0.005

-0.002
(0.00)
-0.003**
(0.00)
-0.006***
-0.002

0.030***
(0.00)
0.084***
(0.00)
0.105***
-0.005

12024
334

12024
334

12024
334

Panel B
Log- GAP * Post Coll. Agr.
Log- GAP * Post MW-Intro.
Log- GAP * Post MW-Incr.

Number of Observations
Number of Districts

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on district-level outcomes, controlling for district and time fixed effects. The
dependent variables are measured on a monthly basis for the districts in the 10 federal states (from Jan. 2012 until Dec. 2014)
used in the main analyses. Panel A shows the overall effect for the entire period after the minimum wage introduction in
November 2013. Panel B splits up the effect of the implementation of the collective agreement (Aug. 2013 – Oct. 2013), the
period after the minimum wage became binding for all hairdressers in Germany (Nov. 2013 – Jul. 2014) and the post minimum
wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors in parentheses (cluster=district).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 6a – District Level Minimum Wage Effects on Employment, Establishment Numbers
and Establishment Size - Main Sample (Share Treated)
(1)
(2)
(3)
Log Nr. of
Log Nr. of
Log Establishment
Employees
Establishments
Size
Panel A
Log-Sh. Treated * Post MW-Intro.

-0.005
-(0.01)

0.01
-(0.01)

-0.013
-(0.01)

-0.007
-(0.01)
-0.003
-(0.01)
-0.012
-0.011

0.003
-(0.01)
0.009
-(0.01)
0.013
-0.009

-0.008
-(0.01)
-0.01
-(0.01)
-0.022*
-0.011

12024
334

12024
334

12024
334

Panel B
Log-Sh. Treated * Post Coll. Agr.
Log-Sh. Treated * Post MW-Intro.
Log-Sh. Treated * Post MW-Incr.

Number of Observations
Number of Districts

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on district-level outcomes, controlling for district and time fixed effects. The
dependent variables are measured on a monthly basis for the districts in the 10 federal states (from Jan. 2012 until Dec. 2014)
used in the main analyses. Panel A shows the overall effect for the entire period after the minimum wage introduction in
November 2013. Panel B splits up the effect of the implementation of the collective agreement (Aug. 2013 – Oct. 2013), the
period after the minimum wage became binding for all hairdressers in Germany (Nov. 2013 – Jul. 2014) and the post minimum
wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors in parentheses (cluster=district).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 6b – District Level Minimum Wage Effects on Employment, Establishment Numbers
and Establishment Size - Main Sample (GAP)
(1)
(2)
(3)
Log Nr. of
Log Nr.
Log Establishment
Employees
Establishments
Size
PANEL A
Log-GAP * Post MW-Intro.

-0.001
-(0.01)

0.011**
-(0.01)

-0.011*
-(0.01)

-0.005
-(0.01)
0.001
-(0.01)
-0.005
-0.007

0.008*
(0.00)
0.012**
-(0.01)
0.014**
-0.006

-0.011**
-(0.01)
-0.01
-(0.01)
-0.018**
-0.007

12024
334

12024
334

12024
334

PANEL B
Log- GAP * Post Coll. Agr.
Log- GAP * Post MW-Intro.
Log- GAP * Post MW-Incr.

Number of Observations
Number of Districts

Data Source: Integrated Employment Biographies (IEB).
Notes: The table shows minimum wage effects on district-level outcomes, controlling for district and time fixed effects. The
dependent variables are measured on a monthly basis for the districts in the 10 federal states (from Jan. 2012 until Dec. 2014)
used in the main analyses. Panel A shows the overall effect for the entire period after the minimum wage introduction in
November 2013. Panel B splits up the effect of the implementation of the collective agreement (Aug. 2013 – Oct. 2013), the
period after the minimum wage became binding for all hairdressers in Germany (Nov. 2013 – Jul. 2014) and the post minimum
wage increase period (Aug. 2014 – Dec. 2014). Clustered standard errors in parentheses (cluster=district).
Significance levels: + p < 0.1, ** p < 0.05, *** p < 0.01.
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Appendix A – Working Hours Correction
Employers had to report actual hours worked along with the usual information on wages and
employment. They had to report total hours worked within the notification period, based on data
already available, and according to the following rules:
1.

Report actual hours worked, without paid days of i) vacation, ii) illness, and iii) holidays

2.

If not available: report contractual hours

3.

If not available: report full-time reference benchmark value (around 1600 hours a year, or
around 30 hours per week; this definition roughly translates to definition 1).

This leads to two problems: first, the working time available in the data does not directly translate
to the relevant working time for the minimum wage (i.e. hours worked including paid off-time and
sickness) and second, some employers may have reported contractual hours rather than actual
hours. In order to address the first problem, hours worked are corrected by a factor of 1.25 in order
to account for paid vacation, holiday and sickness. An average full-time worker works 30 hours/
week excluding absence times (full-time reference benchmark), which translates to roughly 38
hours usual working time of a full-time employed hairdresser in Germany in 2012. In order to
address the second problem, I do not correct working hours, that would, after correction, exceed
48 hours per week for a full-time employee (the legal maximum regular working time in Germany)
and 30 hours for part-time employees (the OECD threshold which differentiates part-time and full
time work). Figure A1 shows the weekly hours distribution before and after correction.
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Figure A.1 – Weekly working hours, before and after correction
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It should be noted that this approach may still leave some measurement error in the hourly wage
measure, as it may correct some reported hours which should not have been corrected (i.e. those
cases, where employers reported contractual hours, but where hours are below the non-correction
threshold). However, this measurement error is likely to be small.
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