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ABSTRACT

Minimum Wages in Concentrated Labor
Markets®

Economists increasingly refer to monopsony power to reconcile the absence of negative
employment effects of minimum wages with theory. However, systematic evidence for
the monopsony argument is scarce. In this paper, | perform a comprehensive test of this
argument by using labor market concentration as a proxy for monopsony power. Labor
market concentration turns out substantial in Germany. Absent wage floors, higher
concentration reduces wages and employment, reflecting monopsonistic conduct of firms.
Sectoral minimum wages lead to negative employment effects in slightly concentrated or
more competitive labor markets. This effect weakens with increasing concentration and,
ultimately, becomes positive in highly concentrated or monopsonistic markets. Overall, the
results lend empirical support to the monopsony argument, implying that conventional
minimum wage effects on employment conceal heterogeneity across market forms.
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1 Introduction

Although minimum wage regulations are in effect in many economies, the benefits and costs
of such an intervention remain a controversial topic. For instance, there is an ongoing debate
in the U.S. about raising the federal minimum wage from $7.25 to $15 per hour. While propo-
nents of minimum wages seek to raise the pay of low-wage workers, opponents warn that this
policy harms employment. Building on the notion of competitive labor markets, economists
have long argued that firms respond to higher minimum wages by reducing employment. In
contrast, the empirical minimum wage literature shows inconclusive results: whereas some
studies find negative employment effects (e.g., Neumark and Wascher, 1992; Currie and Fal-
lick, 1996; Clemens and Wither, 2019; Bossler and Gerner, 2020), a plethora of studies is not
in line with conventional wisdom and reports employment effects of minimum wages to be
close to zero (e.g., Card and Krueger, 1994; Dube, Lester, and Reich, 2010; Allegretto, Dube,
and Reich, 2011; Cengiz et al., 2019; Harasztosi and Lindner, 2019; Dustmann et al., 2022).
Many of these studies refer to firms’ monopsony power to reconcile the absence of negative
employment effects of minimum wages with theory. When commanding monopsony power,
firms mark down wages below workers’ marginal productivity. In such a setting, an adequate
minimum wage can counteract monopsony power without having adverse consequences on
employment. However, systematic empirical support for the monopsony argument is scarce.

In this paper, I calculate measures of labor market concentration to perform a compre-
hensive empirical test of the monopsony argument. Labor market concentration gives rise to
monopsony power for three reasons: First, firms with higher market shares have a greater
downward leverage on market wages. Second, individuals in highly concentrated labor mar-
kets face a lower effective arrival rate of job offers, rendering labor supply to the single firm
less sensitively to wages. Third, labor market concentration facilitates anti-competitive col-
lusion between firms which further restricts personnel turnover. I make use of these channels
and produce fine-grained measures of labor market concentration to gauge the degree of firms’
monopsony power in the labor market. To this end, I leverage administrative records on the
near-universe of workers in the German labor market between 1999 and 2017.

The test of the monopsony argument refers to sixteen low-wage sectors for which the Ger-
man Ministry of Labor and Social Affairs has declared sector-specific minimum wages. Before
minimum wages have been legislated in these sectors, I examine whether wages and employ-
ment turn out lower in more concentrated labor markets, reflecting monopsonistic conduct
of firms in the absence of wage floors. As this hypothesis is supported by the data, I scruti-

nize next whether minimum wages can counteract firms’ monopsony power without harming



employment, the so-called “monopsony argument”. Given a significant bite of these sectoral
wage floors, the analysis endorses the monopsony argument when two conditions are met: On
the one hand, slightly concentrated (i.e., more competitive) labor markets must experience
negative minimum wage effects on employment. On the other hand, this negative effect must
weaken for increasing levels of labor market concentration. Moreover, provided that minimum
wages are set close to market-clearing rates, minimum wage effects on employment can even
turn out positive in highly concentrated (i.e., more monopsonistic) markets.

The near-universal coverage of workers in the German administrative social security
records allows me to calculate reliable measures of labor market concentration, the classi-
cal source of monopsony power, for each local labor market in Germany. In this study, I
follow common practice and define labor markets as pair-wise combinations of industries and
commuting zones. For the baseline delineation with 4-digit industries, I document high levels
of concentration in 51.8 percent of all labor markets and 12.9 percent of workers, operational-
ized by a market-level Herfindahl-Hirschman Index (HHI) above the threshold of 0.2 from
E.U. antitrust policy. The average labor market features roughly three firms (HHI=0.342),
and this number has been relatively stable throughout the last two decade. The high lev-
els of concentration indicate that firms in the German labor market command considerable
monopsony power. While this finding mirrors evidence that the labor supply elasticity to
the single firm is quite inelastic (e.g., Hirsch, Schank, and Schnabel, 2010), it also manifests
in substantial wage markdowns, which I calculate from survey information on a subset of
firms. Importantly, labor market concentration positively correlates with higher markdowns,
bolstering my practice of using labor market concentration as a proxy for monopsony power.

Building on the concentration indices, I document that both wages and employment turn
out lower in more concentrated labor markets — as put forward by monopsony theory. Specif-
ically, I select all those observations of firms in the respective minimum wage sectors before
wage floors came into force. For these observations, I perform OLS and instrumental vari-
ables (IV) regressions of firms’ average wages and employment on market-level HHI values,
based on yearly panel information from 1999 onwards. For the IV regressions, I construct
a so-called “leave-one-out” instrument for HHI by calculating the average of the log inverse
number of firms in the same industry for all other commuting zones. Importantly, this instru-
ment harnesses variation from national changes in labor market concentration over time and,
thus, rules out potentially endogenous variation in HHI that originates from the very same
labor market. Although OLS and IV findings are qualitatively alike, the IV estimates turn

out to be larger in absolute terms. The baseline IV specifications indicate that an increase



in labor market concentration by 100 percent reduces average daily wages by 2.0 percent
and employment by 3.4 percent, thus lending support to monopsonistic conduct of firms in
concentrated labor markets. The results are robust to many alternative specifications, la-
bor market definitions and concentration measures. In particular, the effects become more
negative for a flow-adjusted HHI formulation that incorporates jobs in related industries as
additional outside options of workers.

Next, I analyze whether minimum wages represent an effective policy to counteract
monopsonistic conduct of firms. Specifically, I explore whether firms’ responses to minimum
wages vary by the underlying market form. To this end, I regress firms’ average wages and
employment on sectoral minimum wage levels and an interaction term with labor market
concentration that serves to inspect the moderating role of monopsony power. Before turn-
ing to employment effects, I verify whether sectoral minimum wages in Germany effectively
increased the pay of the workforce. I find that, on average, a 10 percent increase in sectoral
minimum wages raises firms’ average daily wages by 0.8 percent in atomistic labor markets
with zero HHI where wages are supposed to align with marginal productivity. In line with
the evidence on monopsonistic conduct, this positive wage effect becomes more pronounced
with higher levels of labor market concentration, under which workers’ wages are increasingly
set below marginal productivity. Eventually, in the polar case of a monopsony (i.e., markets
where HHI equals 1), a 10 percent minimum wage increase is associated with a rise in average
wages by 3.3 percent.

Given this bite, I report that, on average, a 10 percent increase in sectoral minimum wages
reduces firms’ employment by 2.3 percent in zero-HHI markets, corroborating the notion that
minimum wage policies harm employment in slightly concentrated (i.e., more competitive)
markets. However, in line with the monopsony argument, the negative employment effects
gradually disappear in more concentrated (i.e., more monopsonistic) labor markets. The elas-
ticity is zero around HHI values of 0.2, which reflects a market with five equally-sized employ-
ers and represents the threshold to separate moderately from highly concentrated product
markets in E.U. antitrust policy. For higher HHI values, the minimum wage elasticity of em-
ployment turns out positive. Ultimately, a 10 percent minimum wage increase is associated
with a rise in employment by 9.0 percent when HHI equals 1. In these highly concentrated
labor markets, the minimum wage effect on employment conceals important heterogeneity be-
cause the underlying relationship is non-monotonous: at first, the positive employment effect
amplifies with the underlying bite but falls rapidly when the minimum wage is set close to the

median wage of the firm in these low-wage sectors. In general, the results are robust to us-



ing many alternative model specifications, different concentration measures, and broader and
narrower labor market definitions. Crucially, I also find empirical support for the monopsony
argument when using markdowns — the most comprehensive measure of monopsony power
— as moderating variable which, however, is only available for a subsample of firms in the
data. Moreover, additional checks rule out omitted variable bias from product market power
or productivity advantages, thus endorsing monopsony power as the true moderator of mini-
mum wage effects. Finally, the results carry over to the aggregate level and a complementary
event-study analysis highlighting the effects of the first-time introduction of minimum wages
in the respective sectors.

Absent structural assumptions, the joint pattern of estimated wage and employment ef-
fects provides systematic support for the monopsony argument. Accordingly, when reasonably
set and rigorously enforced, minimum wages constitute an effective measure to counteract
negative consequences of monopsony power without detrimental or, in extreme cases of labor
market concentration, even positive effects on employment.

In a final step, I divide the estimated minimum wage elasticities of employment by the
respective minimum wage elasticities of wages to trace out the underlying own-wage elastici-
ties of employment. Along the HHI distribution, I compare these values with elasticities from
the German minimum wage literature. In low-HHI markets, I arrive at significantly negative
elasticities, which are diametrically opposed to positive elasticities in high-HHI markets. At
the same, my elasticities in the middle of the HHI distribution resemble the majority of elas-
ticities from the literature which turn out either close to zero or insignificant. This pattern
emphasizes that the frequent finding of close-to-zero employment effects in the minimum wage
literature is (partly) stemming from the practice that conventional minimum wage studies
pool together opposite effects across market forms and, therefore, report average elasticities
that conceal heterogeneity by labor market concentration.

This paper contributes to the understanding of monopsonistic labor markets and minimum
wage effects in several ways. First, I provide first evidence on labor market concentration in
the German labor market. The concentration of workers on employers constitutes a key source
for monopsony power that employers may exert over their employees. In his pioneering work,
Bunting (1962) was the first to calculate measures of labor market concentration for U.S.
local labor markets. In recent years, the literature on labor market concentration experienced
a sudden revival (Azar, Marinescu, and Steinbaum, 2017) spurred by the recognition of a
falling labor share in the U.S. (Autor et al., 2020) and the increased availability of data from

registers or online job boards. Building on social security register data, my concentration



indices for the German labor market mirror international evidence which is unanimous that
labor market concentration is substantial, such as for France (Marinescu, Ouss, and Pape,
2021), Norway (Dodini et al., 2024), or Portugal (Martins and Melo, 2024). For instance,
Azar et al. (2020) harness data on U.S. online job vacancies and show that around 60 percent
of labor markets are highly concentrated. By contrast, evidence on the development of labor
market concentration over time is more mixed. Stable concentration in the German labor
market contrasts with contemporaneous evidence from the U.S., where local labor markets
became less concentrated (Rinz, 2022), and the U.K., which featured a bell-shaped path in
labor market concentration (Abel, Tenreyro, and Thwaites, 2020).

Second, this study comprehensively examines firms’ monopsonistic conduct — in terms
of not only wages but also employment. Robinson (1933) established the theory of a single
profit-maximizing employer who cuts employment along a positively sloped labor supply curve
to the firm to mark down workers’ wages. Manning (2003a) popularized the estimation of
dynamic monopsony models to quantify the degree of monopsony power in the labor market.
These semi-structural models commonly estimate rather inelastic labor supply elasticities to
the single firm, indicating a high level of wage-setting power of firms (Sokolova and Sorensen,
2021). Similar results are obtained by another strand of the literature that regresses firm-
specific employment on plausibly exogenous variation in wage rates (e.g., Falch, 2010; Staiger,
Spetz, and Phibbs, 2010). Except for the markets of nurses and teachers (e.g., Luizer and
Thornton, 1986), direct empirical evidence on whether firms in fact exercise their monopsony
power to push down wages was hardly available until the mid-2010s. Webber (2015) shows that
firms pay lower wages when labor supply is less wage-elastic. Meanwhile, a rapidly growing
literature reports negative effects of labor market concentration on wages (Azar, Marinescu,
and Steinbaum, 2022; Bassanini, Batut, and Caroli, 2023; Bassanini et al., 2024; Benmelech,
Bergman, and Kim, 2022; Dodini et al., 2024; Martins and Melo, 2024; Prager and Schmitt,
2021; Qiu and Sojourner, 2023; Rinz, 2022; Schubert, Stansbury, and Taska, 2022; Thoresson,
2024). In addition, Marinescu, Ouss, and Pape (2021) show that higher concentration comes
along with fewer hires in the labor market. By contrast, and building on micro-level data on
firms, this study is the first to simultaneously show that firms in concentrated labor markets
not only suppress wages but that they also do so by curtailing their employment — the key
rationale of monopsony theory.

Third, under specific conditions, the German Federal Ministry of Labor and Social Affairs
has the right to declare collectively agreed wages to be universally binding. Since 1997, such
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adjusted in the process of collective bargaining. As of 2015, more than 12 percent of all workers
in Germany were employed in these minimum wages sectors. Several studies have investigated
the effects of these minimum wages on single targeted sectors, such as main construction
(Ko6nig and Moéller, 2009; Rattenhuber, 2014; vom Berge and Frings, 2020), electrical trade
(Boockmann et al., 2013; Frings, 2013), or roofing (Aretz, Arntz, and Gregory, 2013; Gregory
and Zierahn, 2022). The consensus among these studies is that the sectoral minimum wages
effectively raised wages, especially in East Germany, but disemployment effects are hard
to find in the sectors under study (Moller, 2012; Fitzenberger and Doerr, 2016). To date,
however, a comprehensive analysis is missing. This study is the first to complement the
literature with an analysis across sectors, providing holistic evidence on the labor market
effects of sectoral minimum wages in Germany.

Fourth, my results provide systematic empirical support for the monopsony argument:
whereas minimum wages are detrimental to jobs in more competitive labor markets, they
do hardly affect or even stimulate employment in more monopsonistic labor markets. The
international and German minimum wage literature frequently arrive at near-zero employ-
ment effects (Card and Krueger, 1995; Neumark and Wascher, 2008; Caliendo, Schrdoder, and
Wittbrodt, 2019; Dube and Zipperer, 2024), and many of these articles rely on the notion
of monopsony power to reconcile the absence of disemployment effects with economic the-
ory (e.g., Card and Krueger, 1994; Méller, 2012). From an empirical point of view, however,
systematic evidence in favor of the monopsony argument is limited. Azar et al. (2024) use
vacancy-based concentration measures to study the potentially moderating role of monop-
sony power on minimum wage effects in three occupations from the U.S. general merchandise
sector (and the fast food industry as a robustness check). In a similar fashion, Munguia
Corella (2020) differentiates minimum wage effects on U.S. teenage employment by measures
of employment-based concentration. At the market level, both studies find that labor mar-
ket concentration positively moderates employment effects of minimum wages in U.S. labor
markets.! By contrast, this study is the first to provide a systematic examination of the
monopsony argument for a European labor market. In doing so, and unlike the two afore-
mentioned studies, this paper is not limited to a narrow set of workers. Rather, it extends
to overall employment across the near-universe of German firms from sixteen heterogeneous
low-wage sectors.

Specifically, this study extends the work by Azar et al. (2024), which constitutes the

!Using an alternative approach with Japanese manufacturing data, Okudaira, Takizawa, and Yamanouchi
(2019) show that minimum wage employment effects disappear when firms’ pre-treatment gap between the
value of the marginal product of labor and the wage rate is sufficiently large.



most comprehensive inquiry into the monopsony argument, in five important respects, thus
providing more comprehensive evidence on the interplay between minimum wages and labor
market power. First, I ascertain that higher labor market concentration can indeed be inter-
preted as more monopsony power by revealing a positive association between HHI values and
wage markdowns. Second, the monopsony argument presupposes that workers are negatively
affected by firms’ monopsonistic conduct in the first place. To substantiate that the minimum
wages are in fact counteracting detrimental consequences of monopsony power, I additionally
show that higher labor market concentration comes along with lower wage and employment
levels before minimum wages were introduced in the sectors. Third, this study is the first to
demonstrate that labor market concentration not only weakens the negative minimum wage
effects on employment but that it also strengthens the positive effects on wages, implying
that minimum wages bite harder in more concentrated markets. Fourth, this study is also
unique in empirically documenting that the relationship between minimum wages and em-
ployment is non-monotonous in monopsonistic markets: the positive employment effect in
high-HHI markets disappears when the level of the minimum wage is overly high. Fifth, the
monopsony argument not only holds for increases in minimum wage levels but is also valid
for the first-time introduction of the minimum wages in the respective sectors.

The remainder of the paper has the following structure: Section 2 theoretically establishes
the moderating role of monopsony power on the employment effects of minimum wages.
Section 3 outlines the institutional setting of sectoral minimum wages in the German labor
market. Section 4 describes the data. In Section 5, I provide descriptive evidence on labor
market concentration and its correlates with markdowns. Section 6 estimates the effect of
labor market concentration on wages and employment absent minimum wage regulations. In
Section 7, I test the monopsony argument by investigating whether the effects of minimum
wages on wages and employment vary by the underlying market form. The discussion in
Section 8 elaborates on whether monopsony power can rationalize the widespread finding of

near-zero employment effects of minimum wages. I conclude in Section 9.

2 Theoretical Background

In the following section, I discuss the effects of minimum wages in the presence of monopsony
power from a theoretical perspective to clarify the hypotheses to be tested in the empirical
part of this paper. In doing so, I largely focus on oligopsony models, in which monopsony
power is originating from a finite set of employers. For more details on the standard Cournot

oligopsony model, I refer the reader to Appendix A.



In the standard model of perfect competition, a large number of atomistic firms face an
infinitely elastic labor supply curve that implies constant marginal cost of labor (MCL) at
market wage w®. In equilibrium, each profit-maximizing firm optimizes employment L such
that the marginal revenue product of labor (MRPL) equals the wage rate. Thus, firms’ mark-
downs — the ratio between MRPL and wages — are unity. In default of other channels of

adjustment, the introduction or increase of a binding minimum wage w"™*"

raises marginal
cost and, thus, makes firms lay off the least productive units of labor. As a result, minimum
wages initiate unambiguously negative effects on employment along the intensive or the exten-
sive margin (Stigler, 1946). During the early 1990s, however, novel research designs delivered
near-zero employment effects (Card, 1992a; Card, 1992b; Card and Krueger, 1994) and, thus,
challenged the common belief among economists that minimum wages are detrimental to
employment (Brown, Gilroy, and Kohen, 1982). The minimum wage literature offers several
explanations to reconcile the absence of disemployment effects with the notion of competitive
labor markets (Schmitt, 2015; Clemens, 2021). Indeed, any specification in terms of heads
(instead of hours) will underestimate the disemployment effect to the extent that minimum
wage responses occur along the intensive margin. In addition, firms can pass on the higher
wage costs to customers in the form of price increases (Lemos, 2008). Moreover, with inade-
quate enforcement, studies will report small employment effects simply because firms did not
fully comply with the minimum wage regulation (Ashenfelter and Smith, 1979). Moreover, in
an efficiency wage model, minimum wages carry the advantage that they enhance workers’
productivity (Rebitzer and Taylor, 1995).

Importantly, the prevalence of monopsony power — the argument most frequently put
forward to rationalize the absence of negative minimum wage effects — departs from per-
fect competition (Card and Krueger, 1995). The textbook monopsony model from Robinson
(1933) postulates a single firm that is the only buyer in the labor market. Such a profit-
maximizing monopsonist equates MRPL with MCL to choose the optimal wage-employment
combination along the labor supply curve to the firm. The firm derives its monopsony power
from the fact that the labor supply to the firm p is less than perfectly elastic, implying that an
infinitesimally small wage cut does not make all workers leave the firm. In case the firm pays
all workers the same wage, such an upward-sloping labor supply curve gives rise to increas-
ing marginal cost of labor. Unlike in the competitive model, the monopsonist cannot recruit
workers at the ongoing wage rate but, instead, must offer higher wages to both new hires and
incumbent workers. Consequently, the monopsonist will find it optimal to reduce employment

LM vis-a-vis the competitive level to mark down the wage rate w™ below workers’ marginal



productivity. This markdown negatively depends on the wage elasticity of labor supply to
the firm which, in the polar case of a single employer, coincides with the wage elasticity of
labor supply to the market, u: % = “TH (Ashenfelter, Farber, and Ransom, 2010).

In monopsonistic labor markets, minimum wages entails less negative employment effects
than in perfectly competitive markets and, for moderately-set wage floors, can even stimulate
employment (Stigler, 1946; Lester, 1947). Specifically, the employment effect differs between
three regimes: First, in the unconstrained regime below the monopsonistic wage w™, mini-
mum wages do not bind. Second, in the supply-determined regime, the minimum wage lies
in the interval between the monopsonistic wage w™ and the market-clearing wage w®. Such
a regulation renders marginal cost of labor constant because hiring at the minimum wage no
longer involves higher wages for incumbents (who also earn the minimum wage). The reduced
marginal cost will make the monopsonist increase employment until the minimum wage meets
the labor supply curve (after which MCL coincides with pre-minimum-wage levels). Put dif-
ferently, the minimum wage eliminates the firm’s incentive to take advantage of inelastic
labor supply at the bottom part of the wage distribution. Third, in the demand-determined

¢ and the minimum wage

regime, the minimum wage exceeds the market-clearing wage w
materializes along the negatively sloped labor demand curve. Thus, the negative employment
effects along the demand-determined regime may (partly) offset the positive effects along the
supply-determined regime, resulting in a non-monotonous relationship.

The case of a few employers in the labor market, a so-called oligopsony, constitutes a
more general market structure in the midst of the two polar settings described above. In the
standard Cournot oligopsony model (Boal and Ransom, 1997), J firms with possibly different
revenue functions choose their labor input L; while taking each other’s quantities as given.
The market wage w® is determined by the intersection of the labor supply curve and joint
employment of these firms. The key insight of the model is that firms with large employ-
ment shares have a greater downward leverage on wages. In the optimum, high-productivity

firms feature higher markdowns than low-productivity firms. Using this relationship, the

employment-weighted markdown in the Cournot oligopsony becomes:

MRPL  p+ HHI (1)

wO ,u

The markdown not only negatively depends on the wage elasticity of labor supply to the
market but also increases with the market’s employment-based Herfindahl-Hirschman Index.
Specifically, by rendering labor supply to the firm less elastic, higher labor market concentra-

tion confers more monopsony power upon employers, resulting in increasingly marked-down



wages through lower employment. The Cournot oligopsony model nests the standard models
of perfect competition, HHI = 0, and monopsony, HHI =1, as limiting cases.

In the Cournot oligopsony model, the range of the supply-determined regime becomes
increasingly smaller for lower employment concentration. Nevertheless, Azar et al. (2024)
derive that an adequately-set minimum wage between the oligopsonistic wage w® and the
market-clearing wage w® stimulates employment in the Cournot oligopsony model.?

The previous elaborations highlight that monopsony power moderates employment effects
of minimum wages in oligopsony models. In these pioneering models, firms derive their wage-
setting power from strategic interactions among a finite number of firms, which is why labor
market concentration is often termed as the “classical” source of monopsony power (Manning,
2003b). However, the key prediction that monopsony power dampens the negative employ-
ment responses to minimum wages emerges also from the two other hosts of monopsony
models which primarily rely on so-called “modern” sources, namely job differentiation and
search frictions (Azar and Marinescu, 2024). First, in job differentiation models, monopsony
power arises because worker have heterogeneous preferences over jobs that differ in (non-
wage) amenities and, thus, their labor supply to the firm becomes finitely elastic even when
labor markets are atomistic (e.g., Card et al., 2018; Lamadon, Mogstad, and Setzler, 2022).
In a model of horizontal job differentiation, Bhaskar and To (1999) and Walsh (2003) allow
for free entry and exit of firms and derive that minimum wages just above the monopsonistic
wage rate stimulate employment. Second, in search-and-matching models, search frictions —
manifesting in a finite arrival rate of job offers — limit workers’ access to outside options,
allowing firms to mark down wages despite being infinitesimally small (e.g., Postel-Vinay and
Robin, 2002; Jarosch, Nimczik, and Sorkin, 2024). In a random search model with on-the-job
search, Burdett and Mortensen (1998) demonstrate that minimum wages spur employment
when set below workers’ marginal productivity.

Taken together, minimum wages will cause less negative effects on employment to the
extent that the market is monopsonistic (Bhaskar, Manning, and To, 2002). Building on the
Cournot oligopsony model, I lever concentration indices, the classical source of monopsony
power, to directly test these hypotheses based on variation in sectoral minimum wages from
Germany. Moreover, for a narrow subsample of firms, I perform the analysis for the more
comprehensive measure of markdowns, which additionally reflects job differentiation and

search frictions as modern sources of monopsony power.

2The supply-determined regime fully disappears in the polar case of perfect competition (HHI=0). In such a
setting, there is no leeway for monopsonistic conduct of firms. Thus, minimum wages are either non-binding
or reduce employment along the labor demand curve.
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3 Institutional Background

For many decades, high coverage rates of collective agreements ensured effective wage floors
in Germany, stifling any discussion about the introduction of a nation-wide minimum wage.
But, in the last 25 years, Germany experienced a sharp decline in collective bargaining and
rising inequality at the bottom of the wage distribution (Dustmann, Ludsteck, and Schonberg,
2009). Against this backdrop, Germany became one of the last E.U. countries to impose a
nation-wide minimum wage in 2015. Beginning in 1997, however, minimum wages had already
come into force in a large variety of sectors.® These sectoral minimum wages were not set by
government but, instead, originated from sector-wise collective bargaining agreements (CBA)
that the Federal Ministry of Labor and Social Affairs declared universally binding. Every few
years, these sectoral minimum wages were subject to adjustments in the underlying CBAs,
offering rich variation to study the minimum wage effects over time. In the following, I will
briefly describe the main characteristics of sectoral minimum wages in the German labor
market. In Appendix B, I provide additional details on the institutional background.

When a CBA is declared universally binding, the negotiated minimum working conditions
no longer apply only to the social partners, but to the entire sector. Crucially, the sectoral
minimum wages apply to all firms in the sector, including those firms that decided against
a membership in the respective employer association. In principle, the regulation covers all
employees in these firms, irrespective of their occupation or union membership. However,
several sectors grant exemptions to white-collar workers or apprentices.

To date, twenty sectors have imposed minimum wages throughout Germany. In this pa-
per, I study sixteen of these sectors that can be identified in the German version of the
NACE industry classification. In 2015, these sectors covered about 380,000 firms and 5.2
million workers, representing 12.2 percent of the workforce in Germany. The Kaitz Indices in
the sectors typically range between 65 and 85 percent, indicating that the minimum wages
bit strongly into the wage distribution. However, these relatively high values are largely at-
tributable to the fact that these minimum wages refer to low-wage sectors rather than the
economy as a whole. Some of the sectoral minimum wages are set uniformly, while others
differentiate between East and West Germany, or the 16 federal states. The Kaitz Indices
generally prove to be higher in East Germany although, in many sectors, the social part-

ners negotiated lower minimum wages than in West Germany. The Ministry of Labor and

3Throughout this study, I distinguish between the concepts of “sector” and “industry”. I define an “industry”
as an entry within the 5-digit German Classification of Economic Activities (WZ). On the contrary, I use the
term “sector” to describe a (sub-)set of industries that share the same collective bargaining agreement and,
consequently, the same minimum wage regulation.
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Social Affairs is obliged to publish sectoral minimum wages in the German Federal Bulletin

(Bundesanzeiger) from which I extract sector-specific variation over the years 1999 to 2017.

4 Data

I assemble several datasets on the German labor market to examine the monopsony argument.
The primary sources for my main analyses comprise administrative information from the
German social security registers as well as survey information from the IAB Establishment
Panel. To perform certain robustness checks, I further leverage secondary data sources which,
along with descriptive statistics, are described in Appendix C.

Calculating unbiased measures of labor market concentration necessitates full informa-
tion on the population of workers and their employers. In this study, I leverage administrative
records on the near-universe of workers in Germany to calculate indices of labor market con-
centration. Specifically, I use information available in the Integrated Employment Biographies
(IEB) from the Institute of Employment Research (IAB) in Germany (Miiller and Wolter,
2020). The IEB collect job notifications on the entirety of workers in Germany who are liable
to social security contributions.? Amongst many other variables, the data assemble longitu-
dinal information on employment spells, earnings (up to the annual censoring limit), type of
contract, time-consistent 5-digit industry affiliation, place of work, and an establishment (or
firm) identifier. The term “establishment” refers to a regionally and economically delimited
unit of production in which employees work.® In principle, IEB information is available from
1975 (West Germany) and 1993 (East Germany) onward. Due to a major structural break in
the data in the late 1990s, I restrict the analysis to the years 1999-2017. For June 30 of these
years, I calculate a broad range of different measures of labor market concentration.

I combine the resulting concentration indices with information from the Establishment
History Panel (BHP) to study wage and employment effects by market form. The BHP is an
annual panel dataset, which consolidates IEB notifications on workers’ jobs at the firm level
as of June 30 each year (Ganzer et al., 2020). As a result, the BHP covers the universe of
German firms with at least one employee subject to social security contributions. The dataset

offers information on firm size and workforce composition, such as the number of regular full-

4As a consequence, the IEB data do not include civil servants, self-employed persons and family workers who
are exempt from social security payments.

®In this study, I use the terms “establishment” and “firm” interchangeably. In contrast, the term “company”
combines all establishments from the same employer. An establishment may consist of one or more branch
offices or workplaces. In principle, branch offices of one company which belong to the same industry and the
same municipality are given a joint establishment number. However, it is not possible to differentiate between
branch offices from the same establishment in the data. Furthermore, no information is available as to which
establishments belong to the same company.
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time, regular part-time, and marginal part-time workers. After imputing right-censored wages
using a two-step procedure (Card, Heining, and Kline, 2013), the BHP provides averages of
individual gross wages in each firm. For lack of information on individual hours worked, these
averages refer to daily wages of regular full-time workers (who are supposed to work a similar
number of hours). Based on detailed 5-digit industry codes, I select all firm-year observations
that refer to one of the sixteen minimum wage sectors between 1999 and 2017.

Given the sector affiliation, I enrich the data with minimum wages levels that the Ministry
of Labor and Social Affairs declared universally binding in the German Federal Bulletin.
Finally, I augment the dataset with an aggregate time series on sector-specific shares of
firms that abide by collective bargaining agreements. To this end, I make use of information
from the TAB Establishment Panel, which is an annual representative survey on German
firms (Ellguth, Kohaut, and Méller, 2014). The final dataset comprises 6,865,711 firm-year
observations. 43.4 percent of these observations refer to years before a minimum wage was
legislated for the first time in the respective sectors, and the remaining 56.6 percent refer to
the years thereafter. The panel covers 930,823 firms that appear on average 7.4 times between
1999 and 2017. These firms employ 3.8-5.3 million workers per year, which totals 84.3 million

worker-year observations over the period of study.

5 Labor Market Concentration

In the following section, I provide first evidence on labor market concentration in Germany
and inspect its correlation with markdowns in the labor market and markups in the product
market. Appendix D delivers information on the statistical properties of the concentration
indices, the delineation of the underlying markets, and further descriptive evidence on con-
centration in the German labor market. For more details on the flow-adjusted measure of
labor market concentration, I refer the reader to Appendix E. Appendix F deals with the

estimation of markdowns and markups and its correlates with labor market concentration.

Sources of Monopsony Power. Labor market concentration constitutes the classical
source of monopsony power. In the Cournot oligopsony model, labor market concentration
(in terms of employment HHI) directly manifests in higher markdowns because firms with
higher market shares can exert greater downward leverage on market wages, as implied by
Equation (1). Besides, labor supply to the firm may become more inelastic with higher labor
market concentration for two additional reasons, resulting in even higher markdowns: First,

high labor market concentration facilitates anti-competitive collusion among firms (Boal and
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Ransom, 1997). For instance, large firms can arrange mutual non-poaching agreements to
effectively restrict personnel turnover between close competitors (Krueger and Ashenfelter,
2022). Second, by lowering the effective arrival rate of jobs, higher labor market concentration
(in terms of HHI) exacerbates workers’ search frictions, resulting in lower wages through fewer

outside options (Jarosch, Nimeczik, and Sorkin, 2024).

Measurement. I follow standard practice and construct measures of absolute labor market
concentration on the basis of the Herfindahl-Hirschman Index (HHI), which equals the sum
of squared market shares (Hirschman, 1945; Herfindahl, 1950). Specifically, I calculate labor

market concentration as

J
HHIpp = Y S (2)
j=1
where sjp,; = % represents the share of firm j in employment of labor market m in
Jj= m

year t. HHI values range from 0 to 1, and higher values signal greater concentration. In
many countries, the HHI offers a guideline for antitrust policy. The E.U. Commission (2004)
scrutinizes the intensity of product market power by means of three intervals for HHI values:
low (0.0-0.1), medium (0.1-0.2) and high levels of concentration (0.2-1.0).°

The use of concentration indices necessitates an appropriate definition of labor markets.
Following the literature, I operationalize labor markets on the basis of observable firm charac-
teristics, namely industry and workplace (e.g., Berger, Herkenhoff, and Mongey, 2022; Rinz,
2022). As baseline specification, I define labor markets m as combinations of 4-digit NACE
industries ¢ and commuting zones z. In terms of industry, the 4-digit classification entails
I = 615 industry classes, and 91 of these entries relate to (subsets of the) minimum wage
sectors. In terms of region, I employ the graph-theoretical method from Kropp and Schwen-
gler (2016) to merge 401 administrative districts (3-digit NUTS regions) to more adequate
functional regions. Based on commuting patterns, the optimization yields Z = 51 commuting
zones with strong interactions within but few connections between zones. By construction,
concentration indices implicitly treat labor markets as discrete segments between which work-
ers cannot move (Manning, 2021). I address this issue in later robustness checks and show
that the regression results are robust to broader or narrower definitions of labor markets.
To more rigorously address the role of outside options in wage determination (e.g., Caldwell

and Danieli, 2022; Schubert, Stansbury, and Taska, 2022), I demonstrate that the results

SNote that these intervals were defined in an ad-hoc manner for the evaluation of product markets in the
European Union. Nevertheless, I interpret labor market concentration in light of these thresholds because,
against the backdrop of limited awareness of monopsony power in past decades, analogous thresholds for
labor markets have not (yet) been released by E.U. antitrust authorities. In the U.S., similar thresholds have
been legislated and, since recently, additionally refer to labor markets (Federal Trade Commission, 2023).
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also hold for a flow-adjusted version of the HHI along the lines of Arnold (2021). Unlike the
standard HHI, the flow-adjusted HHI takes into account jobs in other but related industries
as additional outside options while the weights of these outside options are determined on

the basis of empirically observable transition probabilities.

Baseline Concentration. The histogram in Figure 1 illustrates the distribution of labor
market concentration. Given its baseline version for employment in pairs of 4-digit NACE in-
dustries and commuting zones, the average HHI equals 0.342 which, by taking the reciprocal,
is equivalent to 2.9 equally-sized firms in the labor market. At the 25th percentile, the me-
dian, and the 75th percentile, the equivalent number of competitors is 14.5 (HHI=0.069), 4.6
(HHI=0.217), and 1.9 (HHI=0.526). A large fraction of labor markets features near-zero HHI
values, resembling the notion of atomistic labor markets. For higher HHI values, the density
becomes increasingly smaller. However, a spike appears at the upper end of the distribution,
indicating a considerable portion of labor markets with a single employer (11.7 percent).
Overall, 15.8 of the labor markets feature medium levels of concentration, operationalized by
the HHI interval between 0.10 and 0.20 from E.U. antitrust policy. 51.8 percent of the labor
markets exceed the threshold of 0.20, mirroring high levels of concentration. By and large,
in the 91 industries that belong to the minimum wage sectors (HHI=0.314), labor market

concentration does not markedly differ from the universe of 615 4-digit industries.

Relationship with Markdowns. The practice of using concentration indices as a measure
of market power — known as the “structure-conduct-performance” literature — implicitly relies
on the Cournot model in which a higher HHI value implies a lower degree of competition in
the product or labor market. Berry, Gaynor, and Scott Morton (2019) and Syverson (2019)
argue that caution about this practice is warranted because higher concentration could in
principle also be positively correlated with the competitiveness of the market. For instance, in
the Burdett-Mortensen (1998) model, an increase in labor market competition (approximated
by a higher arrival rate of job offers) is reflected in higher HHI values (Manning, 2021).

To explore whether labor market concentration can serve as a proxy for monopsony power
in the German setup, I use the TAB Establishment Panel to determine yearly markdowns
for a subset of the firms in the BHP data. To determine these markdowns, I follow the
literature on the “production-function approach” (Hall, 1988; De Loecker, 2011; Dobbelaere
and Mairesse, 2013) and take advantage of the fact that wedges between output elasticities
and revenue shares reflect market power in input and output markets. Across firms from all

sectors between 1999 and 2017, the firm-level markdowns averaged 1.456 which, by taking
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Figure 1: Distribution of Baseline HHI
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NoTE. — The figure illustrates the distribution of labor market concentration in Germany. Labor market

concentration refers to employment-based HHI values for pair-wise combinations of 4-digit NACE industries
and commuting zones, and is tracked with annual frequency. HHI = Herfindahl-Hirschman Index. NACE =
Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.

the reciprocal, implies that workers are paid about 69 percent of their marginal revenue
product. When filtering for firms that belong to the subset of minimum wage sectors, the
average markdown turns out lower, implying that workers obtain 81 percent of their MRPL.
Simple regressions underline that there is a positive relationship between firms’ markdowns
and HHI values: a 100 percent HHI increase (e.g., a reduction in the number of equally-sized
employers from 10 to 5 firms) raises firms’ markdowns on average by 0.037 (see Appendix
Table F2). For the subset of firms in minimum wage sectors, this effect turns out even more
pronounced. Further regressions show that a minimum wage increase by 1 Euro significantly
reduces markdowns by 0.025, providing tentative evidence that the minimum wage policies
limit employers’ wage-setting power. By and large, the presented evidence corroborates that
higher labor market concentration confers more monopsony power upon employers in the
German labor market — as put forward by the “structure-conduct-performance” literature.
In the following, I largely resort to the more broadly obtainable measures of labor market

concentration and interpret higher values as evidence for more monopsony power.
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Relationship with Markups. To ease the later interpretation of the multivariate results
through the lens of monopsony theory, it is important to rule out any interplay between
labor and product markets beforehand. In general, industry-based measures of local labor
market concentration might also reflect product market concentration, notably when most of
the products are sold locally (Manning, 2021). However, certain implications of firms’ wage-
setting power in the labor market could, in principle, also arise from price-setting power in
the product market. In particular, monopolists reduce their output and, like monopsonists,
employ fewer workers than in the absence of market power.

I examine the relationship between labor market concentration and product market power
using estimated price-cost markups. These firm-level markups are recovered in course of the
markdown estimation. Indeed, there is a positive, albeit weak, relationship between labor
market concentration and markups (see Appendix Table F4). Reassuringly, however, the
relationship collapses when looking at minimum wage sectors only, mitigating the concern
that labor market concentration could reflect product market power in the later multivariate
analyses. Furthermore, the relationship turns even negative when excluding service sectors
whose product markets are more local by nature. Thus, in the later analysis, I will corroborate

the robustness of the multivariate results under exclusion of the service sectors.

6 Effects of Labor Market Concentration

In a next step, I explore whether — ahead of the minimum wage regulations — higher labor
market concentration results ceteris paribus in lower wages and employment, as postulated by
the standard Cournot oligopsony model. Such a negative interrelation is an important piece of
evidence for the monopsony argument because, in the absence of monopsonistic conduct, there
is no reason why minimum wage effects should vary between slightly and highly concentrated
labor markets. In Appendix G, I provide the full set of sensitivity and heterogeneity analyses,

along with further checks to facilitate the causal interpretation of the effects.

Empirical Model. To study the effect of labor market concentration on the outcome

variables of interest, I estimate the following fixed-effects model

lanm = HlnHHIm + 6j + Czt + Cit + Ejizt (3)

where Y refers to either average daily wages or employment of regular full-time workers of firm
J in year t, HHI is the corresponding Herfindahl-Hirschman Index, ¢;, (.¢, and ( are firm,

commuting-zone-by-year, and industry-by-year fixed effects, and ¢ is an error term. For these
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analyses, | keep only those observations that refer to years before minimum wage regulations
came into effect in the respective sector.” Thus, the period of analysis begins in 1999 and
ends in 2014, which is the year before the last sectoral minimum wage was introduced. In a
first specification, I condition only on firm fixed effects to capture unobserved time-invariant
heterogeneity across employers. Thus, the identification of elasticity estimates 0 stems from
variation within firms over time. In a second regression, I add year fixed effects to account for
time-specific events common to all firms (e.g., the business cycle). I cluster standard errors
at the labor market level.

The main threat of identification are time-varying variables that correlate with labor
market concentration and exert a direct impact on wages or employment. Specifically, labor
demand or labor supply shocks may bias the estimation. For instance, a positive productivity
shock will make incumbent firms increase wages and employment along the labor supply
curve while new entrants simultaneously lower the HHI, creating a downward bias. A rigorous
way to address these shocks would be to control for labor-market-by-year fixed effects but
this would leave no variation in concentration which is exactly defined at this level. In a
third specification, I separately condition on commuting-zone-by-year fixed effects and 2-
digit-industry-by-year fixed effects to absorb the local dimension and the broader industrial
dimension of these shocks.

Nevertheless, the question remains whether demand or supply shocks specific to a certain
labor market (i.e., at the 4-digit industry level within a commuting zone) may skew the results.
Moreover, reverse causality is a first-order concern which might arise from the feedback effect
of employment responses on the employment-based HHI (Marinescu, Ouss, and Pape, 2021).
To rule out these issues of endogeneity, I follow an instrumental variable strategy that builds
on Hausman (1996) and Nevo (2001) in a fourth and baseline specification. Specifically, I
instrument any HHI value in a certain commuting zone ¢ by the average of the log inverse

number of firms in all other commuting zones for the same industry and time period:

- . sie ININF, e NI}
InINF,, =Z"Z : t:Z*SO izt (4)

In a similar context, such an instrument has been implemented by Azar, Marinescu, and
Steinbaum (2022), Bassanini et al. (2024), Qiu and Sojourner (2023), or Rinz (2022). Favor-
ably, the “leave-one-out” property of this instrument delivers variation in local labor market

concentration that is driven by national forces in the respective industry and, thus, not by

"As a consequence, the sectors of main construction, electrical trade and roofing do not enter the regressions
as sectoral minimum wages were implemented already before 1999.
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shifts in the industry in that certain commuting zone. For example, mergers (or divestitures)
of national companies reduce (increase) the number of firms in all local markets where these
companies are operating without being correlated with idiosyncratic shocks in these markets.
By relying on the number of firms in other labor markets, the instrument protects against a
direct effect of labor supply or labor demand shocks on the market-level HHI. Nevertheless,
the instrument is not fully exogenous when these shocks are correlated across commuting
zones, for instance, due to common technology shocks. To assess the magnitude of the po-
tential bias, I apply the plausibly exogenous regression method (Conley, Hansen, and Rossi,
2012) to derive bounds for the causal effect of labor market concentration on the outcomes of
interest. Using this method, I will later show that my estimates are robust to large potential

violations of exogeneity of the instrument.

Effects of Labor Market Concentration on Wages. In line with monopsony theory, the
results indicate that, prior to minimum wage regulations, higher labor market concentration
is associated with significantly lower wages. Following Equation (3), Table 1 displays the
effects of labor market concentration on the average daily wages of regular full-time workers.
The first regression with mere firm fixed effects implies that an HHI increase by 100 percent,
for instance, a decrease in the equivalent number of employers from 10 to 5, is ceteris paribus
associated with a reduction in daily wages by 2.5 percent. In Column (2), the effect almost
halves when adding year fixed effects. In Column (3), when controlling for commuting-zone-
by-year and 2-digit-industry-by-year fixed effects, this effect weakens further to 0.8 percent,
highlighting the role of labor supply and labor demand shocks. To allow for a more causal
interpretation, the baseline specification in Column (4) performs an IV estimation with the
leave-one-out instrument, as given by Equation (4). Favorably, the first-stage regression of
HHI on the instrument shows the expected positive sign. The respective F statistic is 387.0
which validates the relevance of the instrument. In the second stage, the IV estimate turns out
negative as well but larger in absolute terms: an HHI increase by 100 percent reduces average
daily wages in the firm by 2.0 percent. Importantly, this effect size is in close proximity
to IV results from the related literature.® To put my results into context, going from the
25th percentile (HHI=0.069) to the 75th percentile (HHI=0.526) of the HHI distribution is

associated with a decline in average daily wages by 13.2 percent. Across specifications, all

8My elasticity of -0.020 resembles estimates from the following studies: -0.020 by Marinescu, Ouss, and Pape
(2021) and -0.024 by Bassanini, Batut, and Caroli (2023) for France, -0.014 by Martins and Melo (2024)
for Portugal, -0.025 by Schubert, Stansbury, and Taska (2022) for the U.S., and -0.018 by Abel, Tenreyro,
and Thwaites (2020) for the U.K. In addition, Bassanini et al. (2024) find that the elasticity of wages with
respect to HHI is strikingly similar in Denmark (-0.029), France (-0.022), Germany (-0.019), and Portugal
(-0.025). Moreover, my estimate is quantitatively different but still in the ballpark of those estimates reported
by Benmelech, Bergman, and Kim (2022) and Rinz (2022) on the U.S. labor market.
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Table 1: Effects of Labor Market Concentration on Wages

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

Log Log Log Log
Mean Daily Mean Daily Mean Daily Mean Daily
Wages Wages Wages Wages
Loo HHI -0.025%** -0.014%** -0.008%** -0.020%**
08 (0.007) (0.004) (0.002) (0.004)
Firm Firm Firm
Fixed Effects Firm Year Year x CZ CZ x Year
NACE-2 x Year NACE-2 x Year
Instrument None None None Log INF \ {c}
Labor Market NACE-4 NACE-4 NACE-4 NACE-4
Definition x CZ x CZ x CZ x CZ
(Object) (Employment)  (Employment)  (Employment)  (Employment)
Observations 2,139,426 2,139,426 2,139,400 2,139,400
Kok ok
First-Stage Effect (83?1(2))
F: Instrument 387.0
NOTE. — The table displays fixed effects regressions of log daily wages (in terms of firm-level averages of regular full-

time workers) on log labor market concentration (in terms of HHI). The instrumental variable refers to the leave-one-out
average of the log inverse number of firms in all other commuting zones but for the same industry and time period.
Standard errors (in parentheses) are clustered at the labor market level. CZ = Commuting Zone. HHI = Herfindahl-
Hirschman Index. INF = Inverse Number of Firms. NACE-X = X-Digit Statistical Nomenclature of Economic Activities
in the European Community. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014.

elasticities are significantly different from zero at 1 percent levels.

Effects of Labor Market Concentration on Employment. To see whether the nega-
tive effect on wages in more concentrated labor markets also comes along with fewer workers,
Table 2 estimates the effect of labor market concentration on employment of regular full-
time workers, using the very same specification of Equation (3). Indeed, all four regressions
point towards a negative employment effect, indicating that more concentrated labor markets
employ significantly less workers vis-a-vis less concentrated labor markets. The baseline IV
estimate in Column (4) is substantial: an HHI increase by 100 percent makes firms reduce
their employment of regular full-time workers by 3.4 percent. In other words, an increase in
HHI from the 25th to the 75th percentile comes along with an employment reduction by 22.5

percent. All reported effects are significantly different from zero.

Sensitivity and Heterogeneity. To test the sensitivity of the baseline effects, I perform
additional IV regressions with alternative specifications, labor market definitions, and con-

centration indices. In these checks, most of the effects remain in close vicinity to the baseline,

9Similarly, Marinescu, Ouss, and Pape (2021) find that a 100 percent increase in labor market concentration
reduces the number of new hires by 3.2 percent.
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Table 2: Effects of Labor Market Concentration on Employment

) (2) (3) (4)

Log Log Log Log
Regular FT Regular FT Regular FT Regular FT
Employment Employment Employment Employment
Loo HHI -0.050*** -0.055%#* -0.020*** -0.034***
08 (0.012) (0.011) (0.005) (0.011)
Firm Firm Firm
Fixed Effects Firm Year CZ x Year CZ x Year
NACE-2 x Year NACE-2 x Year
Instrument None None None Log INF \ {c}
Labor Market NACE-4 NACE-4 NACE-4 NACE-4
Definition x CZ x CZ x CZ x CZ
(Object) (Employment)  (Employment)  (Employment)  (Employment)
Observations 2,139,426 2,139,426 2,139,400 2,139,400
*kk
First-Stage Effect (83?1(2))
F: Instrument 387.0
NoOTE. — The table displays fixed effects regressions of log employment (in terms of regular full-time workers per firm)

on log labor market concentration (in terms of HHI). The instrumental variable refers to the leave-one-out average of
the log inverse number of firms in all other commuting zones but for the same industry and time period. Standard errors
(in parentheses) are clustered at the labor market level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-
Hirschman Index. INF = Inverse Number of Firms. NACE-X = X-Digit Statistical Nomenclature of Economic Activities
in the European Community. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014.

while some turn out even more pronounced. Importantly, the negative effects of labor market
concentration on wages and employment manifest both in the West and the East German
labor market. Labor market concentration enables firms to push down large portions of the
wage distribution in the minimum wage sectors, with greater monopsonistic conduct at the
top than at the bottom end of the distribution. Importantly, I also arrive at a negative effect
of labor market concentration on overall employment, which is the sum of regular full-time,

regular part-time, and marginal part-time workers.

Causal Interpretation. Acknowledging that the instrument might not be fully exogenous
in the presence of common supply or demand shocks, I follow Conley et al.’s (2012) plausibly
exogenous regression technique to derive upper and lower bounds for the causal effect of
labor market concentration on wages and employment (see Appendix Table G11). Under
the assumption that the instrument’s direct effect in the second stage ranges between zero
(exogeneity) and the reduced-form effect, the bounds for the second-stage effect of labor
market concentration range between -0.027 and 0.007 for wages, and between -0.51 and 0.017
for employment. Building on these intervals, I show that the negative effects of labor market

concentration remain even for large potential violations of exogeneity of the instrument,
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namely 68.9 percent (wages) and 50.7 percent (employment) of the reduced-form effect.

As discussed in Section 5, industry-based measures of local labor market concentration
might pick up product market concentration unless the latter has a national rather than a
local dimension. Reassuringly, the analysis in Appendix F demonstrates that labor market
concentration positively correlates with markdowns and that such a positive relationship with
price-cost markups is not evident, ruling out confounding impact of product market power.
As an additional check, I re-run the regressions while disregarding the service sectors where
product markets tend to have more of a local nature and thus might overlap with labor mar-
kets. In line with the absence of a positive relationship between labor market concentration
and markups in these sectors, the HHI effects on wages and employment hardly change (see
Appendix Table G12).

By and large, I document robust evidence that firms employ fewer workers at lower wage
levels when operating in more concentrated labor markets. These findings corroborates the
predictions of monopsony theory in a sense that employers with labor market power suppress

wages along a positively-sloped labor supply curve to the firm.

7 Minimum Wage Effects

Building on the evidence for monopsonistic conduct before minimum wages were introduced, I
examine next whether the introduction and increase in sectoral minimum wages counteracted
monopsony power without having negative effects on employment. Specifically, I scrutinize
whether sectoral minimum wages exhibit less adverse employment effects in more monopson-
istic labor markets where concentration tends to be higher. In Appendix H, I provide full

details on the regression results, robustness checks, and heterogeneity analyses.

Empirical Model. The empirical analysis of minimum wage effects proceeds in two steps.
In a first step, I test whether higher sectoral minimum wages effectively raise wage levels. An
empirical bite confirmation is an essential prerequisite because causal effects on employment
will not manifest unless minimum wages are binding. Provided that there is a significant bite,
I examine the minimum wage effects on employment in a second step. In both cases, the
baseline version of the regression model takes the following log-linear form

min
srt

+ B lnwmm HH]lZ + ij;’y + 5]' + Czt + Ejsrizt (5)

InYjerizt = a-lnw art

where the outcome variable Y refers to either average daily wages or employment in firm j

for year ¢, w™™ is the prevailing minimum wage in sector s and federal state , HHI is the
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respective Herfindahl-Hirschman Index, X is the set of control variables, d; and (.; are firm
and commuting-zone-by-year fixed effects, and € is the error term.'? Specifically, I regress the
logarithm of the outcome variable on the logarithm of the current minimum wage level in
the sector. To infer a potentially moderating role of labor market concentration, I augment
this specification with an interaction effect between the minimum wage levels and HHI for
the labor market in which the firm is operating. Thus, the estimate for the minimum wage
elasticity on wages or employment, as a function of HHI, reads: ﬁgmm = G+ B -HHI. Standard
errors are clustered at the sector-by-federal-state level.

As in Section 6, I successively include firm fixed effects, year fixed effects, and commuting-
zone-by-year fixed effects in a first, second, and third specification of (5) to absorb unobserved
time-invariant heterogeneity between employers and local supply or demand shocks.!! Hau-
cap, Pauly, and Hey (2011) and Bachmann, Bauer, and Frings (2014) discuss strategic behav-
ior of unions and employer associations under the possibility of coverage extension for CBAs
in Germany. Hence, in a fourth and baseline specification, I address potential endogeneity of
the minimum wage level using a set of sectoral control variables: the sectoral share of firms
subject to CBAs and the logarithm of sectoral employment. In the spirit of Allegretto, Dube,
and Reich (2011), I further control for sector-specific linear time trends to grasp heterogeneous
paths of growth in the outcome variable.

Across all four specifications, I construct the interaction term as a product of the sectoral
minimum wage level and the firm-specific average of HHI across available years. The use of
averaged HHI values is useful for two reasons: First, my paramount objective is to examine
minimum wage effects within firms at fixed values of labor market concentration. However,
in a fixed-effects panel design, demeaning an interaction effect of two time-varying regressors
yields a combination of mutual between- and within-unit interdependencies of both variables
(Giesselmann and Schmidt-Catran, 2022). In other words, the interaction term may not only
capture the effect of minimum wages at different HHI values but also the effect of HHI at
different minimum wage levels. Yet, averaging over HHI will ensure that the interaction effect
captures solely the moderating effect of level differences in HHI on within-unit variation in
minimum wages. Second, the use of average HHI values alleviates reverse causality between
employment responses and the employment-based HHI. On the downside, however, averaging
over HHI will still give rise to endogeneity in case minimum wage changes correlate with HHI

levels. To gauge the magnitude of this potential bias, I regress HHI values on sectoral minimum

9The notation in (5) highlights that minimum wages differ regionally in some sectors. If so, minimum wages
are set differently for West Germany and East Germany, or by federal state.

"Note that, unlike in Equation (2), I cannot control for industry-by-year fixed effects in the minimum wage
regressions because minimum wages are essentially set at this level.
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wage levels to inspect the correlation between both variables, conditional on the covariates
from the baseline specification. Reassuringly, the variables do not exhibit any correlation at
all (p=0.90), invalidating the concern that averaging over HHI might induce endogeneity
(see Appendix Table H1). Nevertheless, in later robustness checks, I show that the results are
virtually unchanged when interacting minimum wage levels with predetermined HHI values.'?
Minimum Wage Effects on Wages. Before turning to employment effects, it is neces-
sary to verify whether the minimum wages actually raised wages. Building on Equation (5),
Table 3 displays the estimated minimum wage effects on wages by market form. Across all
four specifications, the regressions demonstrate that increases in sectoral minimum wages
were binding, regardless of the underlying market form.'® Column (4) relates to the baseline
specification with firm fixed effects, commuting-zone-by-year fixed effects, and sectoral con-
trol variables. In atomistic labor markets with zero HHI, a 10 percent rise in minimum wages
leads ceteris paribus to an increase in average daily wages by 0.8 percent. Interestingly, the
minimum wage effects on wages turn out more positive in more concentrated labor markets,
seemingly reflecting the evidence on monopsonistic conduct before the minimum wage intro-
duction in the sectors. Specifically, in the polar case of a monopsonistic labor market with
HHI equal to 1, a rise in minimum wages by 10 percent results in a wage increase by 3.3

percent. Both the main effects and the interaction effects are significantly different from zero.

Heterogeneity of Wage Effects. In terms of East-West differences, the main effect is
always significantly positive but turns out more pronounced in East Germany where the
wage level generally tends to be lower. The interaction effects turn out to be positive in both
regions but only the coefficient for West Germany remains significant. First and foremost,
minimum wages push up wages at the bottom of the wage distribution. In line, the minimum
wage effects on higher percentiles of the firm-specific wage distribution turn out increasingly
smaller: in zero-HHI markets, a minimum wage increase by 10 percent significantly raises the
25th percentile, the median, and the 75th percentile of the wage distribution by 1.4, 0.9, and
0.5 percent. For each of the three percentiles, increases in sectoral minimum wages bite harder
in more concentrated labor markets, although only the interaction effects at the median and

75th percentile are significantly positive.

12 A5 a more rigorous alternative to HHI averages, predetermined HHI values eliminate any reverse causality
between minimum wage effects and HHI values. As a drawback, however, predetermined HHI values provide
a less representative picture of the underlying labor market concentration over the period of study.

131n default of a bite, near-zero minimum wage effects on employment would have a fundamentally different
implication relative to a setting with binding minimum wages.
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Table 3: Minimum Wage Effects on Wages

(1) (2) (3) (4)
Log Log Log Log
Mean Daily Mean Daily Mean Daily Mean Daily
Wages Wages Wages Wages
Loo Mini W 0.689%** 0.077%** 0.045%* 0.083%**
0g Aluunum Wage (0.023) (0.025) (0.025) (0.019)
Log Minimum Wage 0.733%%* 0.382%** 0.263*** 0.243***
x HHI (0.142) (0.109) (0.096) (0.084)
Control Variables No No No Yes
. . Firm Firm Firm
Fixed Effects Firm Year CZ x Year CZ x Year
Labor Market NACE-4 NACE-4 NACE-4 NACE-4
Definition x CZ x CZ x CZ x CZ
(Object) (Employment)  (Employment)  (Employment)  (Employment)
Observations 2,700,155 2,700,155 2,700,155 2,700,155
Adjusted R? 0.799 0.810 0.811 0.811
NOTE. — The table displays fixed effects regressions of log daily wages (in terms of firm-level averages of regular full-

time workers) on log sectoral minimum wage levels as well as their interaction effect with labor market concentration
(measured as average HHI over time). The set of control variables includes log sectoral employment, the sectoral share
of firms subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in paren-
theses) are clustered at the sector-by-federal-state level. CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index.
NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. ¥ = p<0.10. ** =
p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.

Minimum Wage Effects on Employment. Given the underlying bite of sectoral min-
imum wages, I proceed with studying the minimum wage effects on employment. Table 4
displays the estimated minimum wage effects on employment, using an analogous version
of Equation (5). The results buttress the monopsony argument. All specifications arrive at
significantly negative minimum wage effects of employment in zero-HHI markets, corrobo-
rating the notion of perfectly competitive markets in a sense that binding wage floors harm
employment. However, the HHI interaction effects turn out significantly positive, highlighting
that labor market concentration moderates employment responses: the negative employment
effects disappear for increasing levels of concentration and, eventually, become positive in
highly concentrated labor markets — as put forward by the monopsony argument. Column
(4) refers to the baseline specification with firm fixed effects, commuting-zone-by-year fixed
effects, and sectoral controls. In zero-HHI markets, a 10 percent increase in sectoral minimum
wages reduces regular full-time employment by 2.3 percent. This negative effect weakens for
higher HHI values and reaches zero around the HHI threshold of 0.2 from E.U. antitrust
policy, which mirrors a market with five equally-sized firms. Above this threshold, higher
minimum wages have positive effects and, for the polar case of HHI=1, a 10 percent increase

in the minimum wages raises employment by 9.0 percent (see Appendix Figure H1).
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Table 4: Minimum Wage Effects on Employment

(1) (2) (3) (4)
Log Log Log Log
Regular FT Regular FT Regular FT Regular FT
Employment Employment Employment Employment
Loo Mini W -0.375*** -0.326*** -0.310%*** -0.232%**
0g Aluunum Wage (0.060) (0.042) (0.029) (0.034)
Log Minimum Wage 1.081%%* 0.679** 1.161%%* 1.130%%*
x HHI (0.350) (0.333) (0.286) (0.299)
Control Variables No No No Yes
. . Firm Firm Firm
Fixed Effects Firm Year CZ x Year CZ x Year
Labor Market NACE-4 NACE-4 NACE-4 NACE-4
Definition x CZ x CZ x CZ x CZ
(Object) (Employment)  (Employment)  (Employment)  (Employment)
Observations 2,700,155 2,700,155 2,700,155 2,700,155
Adjusted R? 0.874 0.876 0.877 0.877

NoTE. —The table displays fixed effects regressions of log employment (in terms of regular full-time workers per firm)
on log sectoral minimum wage levels as well as their interaction effect with labor market concentration (measured as
average HHI over time). The set of control variables includes log sectoral employment, the sectoral share of firms sub-
ject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) are
clustered at the sector-by-federal-state level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-Hirschman
Index. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. * = p<0.10. **
= p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.

Non-Linearities. I perform multiple checks to examine the sensitivity and heterogeneity
of the estimated employment effects. As my analysis takes place at the firm level and the
firm-weighted HHI distribution is not uniform, the identification of the linear interaction
effect may not reflect all parts of the HHI range equally. To ascertain that the positive HHI
gradient is not just a result of the linearity assumption, I construct interaction effects between
minimum wage levels and indicator variables that separate low- from high-HHI labor markets.
Following E.U. antitrust thresholds, I estimate main and interactions effects for divisions of
the HHI range into two, three, four, and five domains (see Appendix Table H4). Across
these specifications, the estimates exhibit the same pattern as before: negative employment
effects in slightly concentrated markets that weaken for higher HHI domains and, ultimately,
become positive in highly concentrated labor markets. In this respect, Figure 2 illustrates the

estimated pattern of elasticities for the most detailed division into five HHI domains.

Sensitivity and Heterogeneity of Employment Effects. The empirical results also
withstand further scrutiny. Figure 3 compares the baseline minimum wage elasticities with
those from sensitivity and heterogeneity analyses. Specifically, I perform sensitivity checks for

alternative specifications, labor market definitions, and concentration measures. In general,
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Figure 2: Minimum Wage Elasticity of Employment by HHI Categories
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NOTE. — The figure illustrates estimated minimum wage elasticities of employment. Estimates stem from

fixed effects regressions of log employment (in terms of regular full-time workers per firm) on log sectoral
minimum wag levels as well as their categorial interaction effects of labor market concentration (measured as
average HHI over time). Each point estimates features a 90 percent confidence interval. Sources: IEB + BHP
+ IAB Establishment Panel, 1999-2017.

the results are robust to various modifications of the baseline equation, thus lending further
support to the monopsony argument. Importantly, the use of time-varying or predetermined
HHI values as moderating variable does not lead to marked changes in the elasticity estimates,
mirroring the insignificant correlation between HHI and sectoral minimum wage levels (see
Appendix Table H1).

In line with a stronger bite, the negative employment effects in low-HHI markets turn
out more pronounced in East than in West Germany. Importantly, my findings in favor of
the monopsony argument carry over to overall employment, which comprises regular full-
time, regular part-time and marginal part-time workers. Interestingly, the group of regular
part-time workers exhibits positive employment effects not only in highly concentrated but,
to a lesser degree, also in slightly concentrated labor markets. Composition effects provide a
natural explanation for the increase in regular part-time workers in low-HHI markets: On the

one hand, negative employment responses along the hours margin transform regular full-time

27



Figure 3: Sensitivity and Heterogeneity of Employment Effects
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and heterogeneity analyses. The baseline estimation regresses log employment (in terms of regular full-time
workers per firm) on log sectoral minimum wage levels, an interaction effect with labor market concentration
(measured as average HHI over time), firm fixed effects, commuting-zone-by-year fixed effects, and a set of
sectoral control variables). Labor markets are combinations of 4-digit NACE industries and commuting zones.
Hollow squares refer to point elasticities for HHI=0 whereas solid squares represent elasticities for HHI=1.
FEach point estimate features a 90 percent confidence interval. HHI = Herfindahl-Hirschman Index. NACE-X
= X-Digit Statistical Nomenclature of Economic Activities in the European Community. NUTS-X = X-Digit
Statistical Nomenclature of Territorial Units. Sources: IEB + BHP + TAB Establishment Panel, 1999-2017.
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workers into regular part-time workers. On the other hand, with higher minimum wage levels,
the monthly income of marginal part-time workers increasingly exceeds the threshold above

which marginal part-time workers automatically turn into regular part-time workers.

Non-Monotonous Relationship. In monopsonistic labor markets, the minimum wage
effect on employment differs between three regimes of bindingness: zero (or small) effects in the
unconstrained regime (i.e., the minimum wage does not bite), positive effects in the supply-
determined regime (i.e., the minimum wage counteracts monopsony conduct), and negative
effects in the demand-determined regime (i.e., firms lay off the least productive workers). To
check whether reported minimum wage effects on employment obscure heterogeneity by the
bite of the sectoral minimum wage, I re-run the baseline regression on a full set of interaction
terms between log sectoral minimum wage levels, labor market concentration (measured as
average HHI), and indicator variables for five quintile groups of bindingness of the sectoral
minimum wage in a firm (measured as average Kaitz Index, see Appendix Table Hl()).14
Figure 4 visualizes the resulting minimum wage elasticities of employment by quintile
groups of bindingness, separately for markets with HHI=0 and HHI=1. The negative employ-
ment effect in low-HHI markets gradually becomes more negative when the bite intensifies:
in the fifth quintile group of the Kaitz Index, the minimum wage elasticity of employment
is about twice as negative as in the first quintile group (Panel a). In line with monopsony
theory, the minimum wage elasticity of employment in labor markets, where HHI equals 1,
is a non-monotonous function of the underlying bite (Panel b): At first, the positive em-
ployment effect grows with the bite, counteracting monopsony power along the labor supply
curve. But, beginning with the fourth quintile group (i.e., when the minimum wage is set
close to the median wage of the firm in these low-wage sectors), the positive minimum wage
effect falls rapidly. The minimum wage elasticity of employment in the fifth quintile group of
bindingness not only turns out smaller than the values in the first, second, and third quintile
group, it is also significantly negative. Overall, the non-monotonous relationship implies that,
given a higher bindingness, firms’ adjustment increasingly takes place along the negatively
sloped labor demand curve since minimum wages gradually exceed workers’ marginal pro-
ductivity. Furthermore, note that the estimated minimum wage elasticity of employment for

HHI=1 exceeds the respective elasticity for HHI=0 within each of the bottom three quintile

4 The firm-specific Kaitz Index is the ratio of the sectoral minimum wage to the median hourly wage rate of
regular full-time workers in a firm. For lack of information on individual working hours, I approximate hourly
wage rates by dividing weekly earnings of regular full-time workers by 40 working hours per week. Based
on their average Kaitz Index, each firm is assigned one of five quintile groups: 0-0.68 (first group), 0.68-0.79
(second group), 0.79-0.92 (third group), 0.92-1.15 (fourth group), and higher than 1.15 (fifth group). The
assumption of a 40-hour week introduces some measurement error which is why the absolute value of the
Kaitz Indices should not be taken at face value.
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groups of the Kaitz Index (i.e., when conditioning on the absolute bite before a potential
non-monotonicity kicks in). This finding rules out a possible concern that disemployment
effect in low-HHI markets arise simply because low-HHI markets feature higher minimum

wage levels than high HHI-markets.

Causal Interpretation. Before addressing potential confounders, I interact sectoral min-
imum wage levels directly with markdowns. Markdowns constitute the most comprehensive
measure of monopsony power and reflect not only classical but also modern sources of monop-
sony power (like job differentiation or search frictions), but they can be linked to the BHP
data only for the subsample of firms in the IAB Establishment Panel. Using this so-called
“Linked-Employer-Employee Dataset of the IAB” (LIAB), Column (1) in Table 5 shows that
the monopsony argument is also valid when taking markdowns as moderators: The minimum
wage effect on employment turns out significantly negative when the markdown equals 1
(i.e., when workers are paid their marginal product). For increasing markdowns (i.e., when
workers’” wages are marked down relative to their marginal product), the employment effect
becomes less negative and, ultimately, turns positive.'®

The baseline analysis demonstrates that the effect of minimum wages on employment
is a positive function of labor market concentration. However, it is unclear whether labor
market concentration — as the classical source of monopsony power — causally determines
minimum wage responses or just constitutes a proxy for an omitted variable that is the
factual moderator of the minimum wage effect on employment. In the latter case, however,
labor market concentration would still provide correlative information on the true moderator
and, thus, can guide policy-makers to assess the impact of higher minimum wages. Next, I
scrutinize the two main candidates for such an omitted variable bias: product market power
and productivity advantages.

As mentioned in Section 5, product market concentration might inadvertently enter
industry-based measures of local labor market concentration. If labor market concentration
was not the causal moderator of the minimum wage effects, firms with labor market power
could also pass on higher minimum wages more easily in the form of higher prices to con-
sumers (e.g., Harasztosi and Lindner 2019). If so, the positive HHI interaction term in the
employment regression could not only be attributed to labor market but also product market
power. Incompatible with this hypothesis, however, price-cost markup regressions do not show

a positive relationship with labor market concentration for the minimum wage sectors (see

15Without loss of generality, I have reformulated average markdowns as deviations from a value of 1 such that
the main effect in Column (1) of Table 5 reflects the minimum wage effect on employment in a perfectly
competitive market where wages equal marginal productivity.
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Appendix Table F4). To further invalidate this argument, Column (2) of Table 5 highlights
that higher markdowns continue to dampen the negative employment effects when addition-
ally controlling for a moderating role of markups in the LIAB sample. Moreover, Column
(3) in Table 5 shows that the baseline employment regressions are robust when filtering out
service sectors whose product markets have more of a local nature, supporting the notion
that it is labor market power that causally moderates the minimum wage effects.

In general, higher minimum wages will make more productive firms reduce employment
less strongly than highly productive firms. Thus, if productivity positively correlates with
labor market concentration, the HHI interaction term will be upward-biased. However, the
frequent finding that labor market concentration turns out higher in rural areas, where firms
also tend to be less productive, will rather result in a downward bias (Azar et al., 2024). To
rule out such an omitted variable bias, I augment the baseline specification with an additional
interaction effect between minimum wage levels and two different proxies for firm produc-
tivity. First, I proxy for productivity by dividing survey information on annual revenues by
headcount employment for firms in the LIAB subsample. Second, I approximate productivity
by firm fixed effects from log-linear wage regressions in the tradition of Abowd, Kramarz,
and Margolis (1999, hereafter ‘AKM’). These AKM effects reflect a relative wage premium
paid to all workers in the firm, conditional on time-variant worker characteristics and fixed
effects.! In Columns (4) and (5) of Table 5, the interaction effects with log productivity turn
out positive: an increase in productivity by 1 percent raises the minimum wage elasticity of
employment by 0.00309 (revenue per worker) or 0.00624 (AKM), respectively. Despite the
moderating impact of productivity, the interaction effect with labor market concentration

remains unchanged, thus lending further credence to the monopsony argument.

Firm Closures. From a theoretical point of view, minimum wages do not only make em-
ployers adjust employment of incumbent firms but may also cause firms to close (Williamson,
1968). Abstracting from efficiency wage considerations, higher minimum wages are supposed
to lower profits of treated firms. As a consequence, some of these firms are forced to quit the
market. Following standard practice (e.g., Fackler, Schnabel, and Wagner, 2013), I identify
a closure in the year when a firm appears for the last time in the data.'” Prior to minimum
wage legislation, the probability of closure in the relevant sectors is 6.6 percent. After the
minimum wage introduction in the respective sectors, this probability climbs to 9.0 percent.

Column (6) of Table 5 displays the results from a linear probability model where the binary

161 retrieve AKM firm fixed effects for log daily wages of regular full-time workers from Bellmann et al. (2020).
1T use of the BHP wave from 2018 to separate factual from artificial closures at the edge of 2017.
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outcome of firm closure is regressed on the covariates from Equation (5). The main effect is
significantly positive: an increase in the minimum wage by 1 percent raises the probability
of closure by 0.13 percentage points in zero-HHI markets. In contrast, the HHI interaction
term is not significantly different from zero. To compare market forms, however, it is neces-
sary to normalize the coefficients by the underlying minimum wage elasticity of wages (see
Column (4) in Table 3): an effective wage increase by 1 percent will raise the probability of
firm closure by 1.5 (=0.125/0.083) percentage points in zero-HHI markets but only by 0.4
(=(0.12540.019)/(0.083+0.243)) percentage points in markets where HHI equals 1. A nat-
ural explanation for this difference are rents which turn out larger in more monopsonistic
markets than in more competitive markets. My finding that higher sectoral minimum wages
make firms exit the market complements analogous evidence on the introduction of the 2015

nation-wide minimum wage in the German labor market (Dustmann et al., 2022).

Analysis at the Aggregate Level. By construction, the variation in employment from
closing or opening firms does not contribute to the baseline regression at the firm level. An
elegant way of capturing minimum wage effects on employment of both incumbent, opening,
and closing firms is to perform the analysis at an aggregate level. In Column (7) of Table 5,
I regress employment in pair-wise combinations of labor markets and the sixteen minimum
wage sectors on the covariates from Equation (5). After collapsing the data accordingly, the
monopsony argument turns out valid not only at the micro but also at the aggregate level.
The minimum wage elasticity of employment in low-HHI markets is similarly negative as in
Column (4) of Table 4, seemingly because the positive effect on firm closures is absorbed
by reallocation effects between employers at the aggregate level. In high-HHI markets, the

minimum wage elasticity of aggregate employment stays significantly positive.

Minimum Wage Introduction in the Sectors. In the previous analyses, the log-linear
regressions deliver the effects of subsequent hikes in sectoral minimum wage levels over time.
However, the first-time introduction of minimum wages in these sectors provides another
valuable setting to trace out potentially varying effects by monopsony power. In the following
analysis, I complement my concentration indices with quarterly firm data from the “Ad-
ministrative Worker Flow Panel” (AWFP) and narrow the analysis to the time before and
after the minimum wage introduction in the respective sectors.!® Specifically, I estimate a
timing-based event study model (Miller, 2023) with only ever-treated units where earlier or

later treated firms in the minimum wage sectors serve as control groups for each other. To

181 ike Section 6, the sectors of main construction, electrical trade, and roofing do not contribute to this
analysis since the minimum wage in these sectors was introduced before the period of analysis 1999-2017.
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portray dynamic effects with sufficient temporal frequency, calendar time ¢ in the event-study
analysis refers to quarters. Let the event date E be the specific quarter during which the first
minimum wage came into effect in the sector s and let event time e denote to the number of
quarters since this event took place. For outcome variable Y, the timing-based event-study

model with treatment heterogeneity by average HHI then is

12 12
In Y}'sizt = Z ¢e 'Dste + Z ¢e 'Dste HHI?,Z + 5]' + Czt + Ejsizt (6)
e=-10 e=-10

where Dy is a binary variable that takes value 1 if E; =t —e, and 0 otherwise. For zero HHI,
the coefficients ¢, capture the dynamic effects after the minimum wage introduction as they
accumulate over time since the event (e > 0). In addition, the coefficients before the event took
place (¢, for e < 0) serve as placebo effects and may signal anticipation effects or omission of
confounding variables. For HHI=1, the respective interaction term must be added for each
event time: ¢¢ +1).. To align with my baseline regression model (5), the event-study analysis
further includes firm fixed effects, ¢;, and commuting-zone-by-year fixed effects, (;. I narrow
the event window to 10 lead quarters and 12 lag quarters, creating a relatively well balanced
panel in event time. Following standard practice, I define the treatment effects relative to
the immediate pre-treatment quarter: ¢_1 = 1_1 = 0. As event, calendar time, and event
time are perfectly multicollinear, treatment effects in timing-based event-study models are
only identified up to a linear trend (Borusyak, Jaravel, and Spiess, 2024). To circumvent this
problem, I follow Schmidheiny and Siegloch (2023) and pool treatment effects ten, eleven, and
twelve quarters after the minimum wage introduction: ¢1g = ¢11 = ¢12 and Y19 = Y11 = Y12. In
a last step, after having estimated Equation (6), I correct the estimated dynamic treatment
paths for linear pre-trends.

Favorably, the event-study results for the minimum wage introduction in the sectors cor-
roborate the fixed effects results for minimum wage hikes. In a first step, I estimate dynamic
treatment effects for firms’ average daily wages of regular full-time workers. After the min-
imum wage introduction in the sectors, average daily wages begin to rise and the overall
wage growth accumulates to around 2 percent after 10-12 quarters in zero-HHI markets (see
Appendix Figure H2). In line with monopsonistic conduct before the minimum wage intro-
duction, the bite turns out significantly larger with 6 percent in markets where HHI equals 1.
Given this bite pattern, Figure 5 visualizes the dynamic treatment effects for employment of
regular full-time workers before and after the event. For either of the polar HHI values, the
pre-treatment effects turn out to be close-to-zero and largely insignificant. After the treat-

ment, employment falls significantly in low-HHI markets whereas it increases significantly in
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Figure 5: Employment Effects of Minimum Wage Introduction
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NoOTE. — The figure illustrates estimated semi-elasticities from the introduction of minimum wages in the
sectors. The timing-based event-study model regresses log employment (in terms of regular full-time workers
per firm) on interactions between event-time dummy variables and labor market concentration (measured
as average HHI over time), firm fixed effects, and commuting-zone-by-quarter fixed effects. The coefficients
were corrected for linear pre-trends. The markers illustrate point estimates at polar HHI levels. Each point
estimate features a 90 percent confidence interval. Standard errors (in parentheses) are clustered at the sector-
by-federal-state level. HHI = Herfindahl- Hirschman Index. Sources: IEB + AWFP, 1999-2017.

high-HHI markets, corroborating the monopsony argument. Note that the first and second
hike in the minimum wage level occurs on average 3.7 and 9.5 quarters after the minimum
wage introduction in the sectors. As a consequence, the opposite development of employment
accelerates during the post-event period, culminating in a reduction by around 10 percent in

zero-HHI markets and an increase by more than 20 percent in markets where HHI equals 1.

8 Discussion

In the following section, I put my findings into wider perspective and compare the reported
effect size with available evidence from the German minimum wage literature. I refer the
reader to Appendix I for further details on this comparison.

In the past, many studies have attributed the absence of negative minimum wage ef-
fects on employment to the prevalence of monopsony power (e.g., Card and Krueger, 1995;
Moller, 2012). To date, however, the monopsony argument has been put forward mainly on
the basis of theoretical considerations rather than systematic empirical evidence. My results

provide direct empirical support to this line of argument by demonstrating that labor market
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concentration, the classical source for monopsony power, modulates the effect of minimum
wages on employment. While, in line with perfect competition, minimum wages significantly
reduce employment in slightly concentrated labor markets, I report zero and positive effects
for moderately and highly concentrated labor markets in which firms enjoy more wage-setting
power. The positive sign of the average employment effect in highly concentrated labor mar-
kets implies that wage floors were not raised far above market-clearing levels. In the German
setup, this condition is plausibly met as sectoral minimum wages stem from collective agree-
ments that necessitate approval from the respective employer association. My reasoning that
minimum wages successfully counteracted firms’ monopsony power is backed by four addi-
tional pieces of evidence: First, before minimum wages were implemented in the sectors, there
is evidence for monopsonistic conduct of firms: holding other things equal, wages and em-
ployment turn out lower in more concentrated labor markets (see Section 6). Second, the
positive sign of the average employment effect in highly concentrated markets is governed by
a non-monotonous relationship with the underlying bindingness of the minimum wage (see
Figure 4). Third, markdowns — the most comprehensive measure of monopsony power — posi-
tively moderate the minimum wage effects on employment (see Table 5). Fourth, markdowns
shrink with increasing sectoral minimum wage levels, suggesting less leeway for monopsonistic
conduct of firms in the presence of a wage floor (see Appendix Table F2).

In light of my results, an adequate empirical design should take into account that minimum
wage effects depend on the prevalence of monopsony power in the labor market. However,
minimum wage studies generally pool information across different labor markets and, thus,
might conceal heterogeneity by market form. If so, these studies arrive at closer-to-zero em-
ployment effects by averaging opposite effects across market forms. To make my results and
estimates from the literature comparable, it is necessary to interpret employment responses
to minimum wages in relation to the magnitude of the underlying bite (Dube and Zipperer,
2024). To this end, I calculate own-wage elasticities of employment based on minimum wage
variation by dividing the minimum wage elasticity of employment by the respective minimum

wage elasticity of wages, separately for different HHI levels:!?

) Lmin HHI
i (ramr) = e D)
w . (HHI)

nwmin

(7)

In Figure 6, I contrast the resulting own-wage elasticities of employment with analogous

but pooled estimates from the entirety of the German minimum wage literature. Most of

9To be precise, I derive minimum wage elasticities by dividing the effects in Column (4) of Table 3 by the
effects in Column (4) of Table 4 at different values of labor market concentration.
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the available own-wage elasticities of employment from the literature are not significantly
different from zero. In contrast, my low-HHI estimates are located at the lower end of the
distribution of point estimates and feature significantly negative values. For moderate HHI
values, my elasticities are insignificant, resembling the consensus of close-to-zero effects in
the literature. My high-HHI estimates are situated at the upper end of the distribution and
feature significantly positive elasticities.

Taken together, the observed pattern lends empirical support to the hypothesis that
monopsony power is contributing to the frequent finding of close-to-zero minimum wage
effects on employment: pooling negative effects in more competitive markets with positive
effects in more monopsonistic markets yields average employment effects in the midst of both
extremes. The exact level of this average effect hinges on the unit of observation underlying the
estimate. While regressions at the labor market level assign equal weight to each labor market,
regressions at the firm level weight labor markets with many firms (i.e., with low HHI and,
thus, more negative employment effects) more strongly. Consequently, the average own-wage
elasticity of employment across labor markets approaches zero more closely than the average
elasticities across firms (see Appendix Table 11).2 In line, Diitsch, Ohlert, and Baumann
(2024) review the German minimum wage literature and conclude, that employment effects

generally turn out more negative at the firm than at the regional level.

9 Conclusion

For many years, minimum wages have sparked contentious debates in both scientific and
political spheres. While opponents warn that higher minimum wages hurt jobs, proponents
argue that such a policy would not only raise wages but, in monopsonistic labor markets,
have no adverse or positive employment. In the last two decades, a growing volume of work
has reported close-to-zero employment effects of minimum wages, lending tentative support
to the monopsony argument. Unfortunately, empirical evidence that systematically attributes
slightly negative, zero, or positive employment effects to the presence of monopsony power is
rare, and as yet not available for the German labor market. In this paper, I largely follow the
classical notion of thin labor markets and use detailed measures of labor market concentration
to operationalize monopsony power in Germany. Building on these proxies, I inspect the
validity of the monopsony argument by examining whether labor market concentration is

moderating the impact of higher sectoral minimum wages on employment.

20Moreover, aggregate employment is genuinely less wage-elastic than employment of single firms to the extent
that displaced workers take up a new job in another firm in the same labor market due to reallocation effects
(Beaudry, Green, and Sand, 2018; Bossler and Popp, 2024).
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Figure 6: Own-Wage Elasticity of Employment Based on Minimum Wage Variation
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NoOTE. — The figure provides an overview of estimated own-wage elasticities of employment based on minimum
wage variation in the German labor market. Solid squares represent own-wage elasticities of employment that
originate from this study (at varying HHI levels) whereas hollow squares depict elasticities from the literature.
Each point estimate features a 90 percent confidence interval. Regarding this study, I calculate own-wage
elasticities of employment at selected HHI levels by dividing the minimum wage elasticity of employment from
Column (4) in Table 4 by the underlying minimum wage elasticity of wages from Column (4) in Table 3.
The respective standard errors stem from a Bootstrap algorithm with 50 replications. When the own-wage
elasticity of employment is not explicitly reported in the literature, I divide the minimum wage elasticity
of employment by the minimum wage elasticity of wages by myself. If the standard error of the own-wage
elasticity of employment is not reported in the literature, I apply the Delta method to reported coefficients
and their standard errors and assume that the covariance between the wage and employment effects is zero.
HHI = Herfindahl-Hirschman Index. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.
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Taking advantage of administrative data on the near-universe of workers, I provide first
evidence on labor market concentration in Germany, an important but hitherto unavailable
friction parameter. These concentration measures, which positively correlate with markdowns,
challenge the classical view that labor markets exhibit an atomistic market structure. To begin
with, I explore whether there is in fact evidence for market failure before the minimum wages
were introduced. Indeed, my results highlight that firms successfully reduce wages by lowering
employment in more concentrated labor markets, which is indicative of monopsonistic conduct
of firms and calling for policy intervention.

My core analysis aims to inject more empirical substance into the minimum wage debate.
I show that sectoral minimum wages effectively raised the pay of the workforce. Importantly,
the bite turns out larger in more concentrated labor markets, corroborating the evidence on
monopsonistic conduct in absence of a wage floor. Given this bite, I systematically document
the validity of the monopsony argument. The introduction or increase of sectoral minimum
wages generally harms employment in slightly concentrated or more competitive labor mar-
kets. Crucially, however, these disemployment effect gradually disappear for increasing labor
market concentration and, in highly concentrated or more monopsonistic markets, the av-
erage employment effect turns out even positive. Nevertheless, when the minimum wage
approaches firms’ median wage in these low-wage sectors, the positive employment effects in
highly concentrated labor markets quickly disappears. All in all, the estimated effect pattern
advocates a nuanced view, namely that the minimum wage effects on wages and employment
systematically differ by the underlying market form.

This study bears important policy implications. Antitrust policy in Germany and the
E.U. focuses on consumer welfare by preventing distortions in product markets (Araki et al.,
2023). However, my analysis demonstrates that many firms also enjoy considerable labor
market power, with detrimental consequences for wages and employment. Hence, antitrust
authorities should scrutinize mergers, collusive practices, and other non-competitive behavior
also in view of a potential supremacy of employers over workers. For this purpose, Naidu,
Posner, and Weyl (2018) have developed antitrust remedies against labor market power. Al-
ternatively, the existence of powerful worker unions may counteract monopsony power (e.g.,
Dodini, Salvanes, and Willén, 2021). If both antitrust policy and worker unions fail to correct
for monopsony power in the first place, this study highlights that an adequately-set minimum
wage constitutes a welfare-enhancing policy when monopsony power is widespread, reinforc-
ing both wages and employment at the lower end of the wage distribution. In particular, my

concentration measures can provide standardized guidance to policy-makers whether or not
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certain labor markets would benefit from a minimum wage regulation. However, when the
minimum wage is set universally, the benefits of counteracting monopsony power in more
concentrated labor markets might be outweighed by job loss in less concentrated labor mar-
kets. Moreover, this paper has demonstrated that an excessively high wage floor may hurt
employment even when labor markets are highly concentrated.

Prior work has largely ignored that minimum wage effects vary systematically between
competitive and monopsonistic labor markets, frequently reporting near-zero employment
effects in the midst of both extremes. Future research should acknowledge the underlying
heterogeneity and increasingly test for the role of monopsony power or a proxy thereof. Apart
from labor market concentration as the classical source, future work should envisage other
moderators that capture “modern” sources of monopsony power more directly — factors like
job differentiation or search frictions that may additionally moderate minimum wage effects.
Although this study provides tentative evidence that markdowns, the most comprehensive
measure of monopsony power, are mitigating negative minimum wage effects on employment,

additional work on this subject would prove insightful.
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A Minimum Wages in the Cournot Oligopsony Model

Suppose that J firms simultaneously maximize profits under the following employment-setting

game while taking each other’s quantities as given (Boal and Ransom, 1997):
HiaX PQ(LJ) - W(Lj+L,j)'Lj (Al)
j

where L; is the firm’s own quantity of employment, L_; is the quantity of employment of all
other firms in the market, @) is the produced quantity of a single homogeneous good, and P
is the given product price for this good. The model entails a uniform market wage W that
positively depends on total employment in the labor market: L = L; + L_;. The first-order

condition for each firm j with respect to L; is

0QL) ., , IW(L)

MRPL; = P -
! oL OL;

L; (A.2)
where MRPL; is the firm’s marginal revenue product of labor (MRPL).

The (Inverse) Wage Elasticity of Labor Supply to the Firm. I begin with deriving
markdowns as a function of the (inverse) wage elasticity of labor supply (LS) to the single

firm. Dividing Equation (A.2) by W results in the following expression for firms-specific

markdowns
MRPL; L,
— L —1+4 OW(L) L 1+ p;t (A.3)
w oL; W J
| —
it
oL; w

where the wage elasticity of labor supply to the single firm j is denoted by p; = DI,
J

According to Equation (A.3), the firm-specific markdown increases when the inverse wage

elasticity of labor supply to the firm increases (i.e., labor supply to the firm becomes less

wage-sensitive). The employment-weighted average of these firm-level markdowns is:

J J
MRPL L; MRPL; 1
T:ZI‘T:ZS]"(]_—’_MJ‘) (A4)
j=1 j=1
Lj

where the employment share of firm j is given by s; = 7*. As employment shares sum up to

1, further rearrangement yields:

MRPL

W (Z;Ll 5j)+(2j=1 Sj',u;-l) =1+

=1 Eﬂ71

- (A.5)




Thus, the average markdown in the market positively depends on the employment-weighted
average of the inverse wage elasticities of labor supply to the single firm, i~!. Put differently,
when the market wage reacts generally more sensitively to single firms’ employment decisions,
the firms may exert a greater downward leverage on wages, and the market wage falls in-
creasingly short of the average marginal revenue product of labor. The underlying intuition is
that, in markets with an on average higher inverse wage elasticity of labor supply to the single
firm, the firms can more easily enforce lower wages by lowering their employment, resulting
in higher markdowns. In terms of the reciprocal i, the average markdown in the market is a

decreasing function of the underlying wage elasticities of labor supply to the single firms.

The (Inverse) Wage Elasticity of Labor Supply to the Market. In a next step, I

derive markdowns as a function of the (inverse) wage elasticity of labor supply to the market.
oW (L) _ OW(L)

Dividing both sides of Equation (A.2) by W, using = , and rearranging leads to

oL, oL
a slightly different expression of firm-specific markdowns
MRPL; OoW(L) L L,
Tj=1+ aé)'W' Lj =1+ s (A.6)
N— —— N——
“—1 Sj

oL W

(D) L 10

where the wage elasticity of labor supply to the market is denoted by u =
particular, the firm-specific markdown increases when i) the inverse wage elasticity of labor
supply to the market increases (i.e., labor supply to the market becomes less wage-sensitive)
and ii) the firm’s market share increases. Using Equation (A.6), the employment-weighted

average of these firm-level markdowns reads:

J J

MRPL L; MRPL; _
S L T e (i) (a7
j=1 j=1

Since the wage elasticity of labor supply to the market is constant across firms and employ-

ment shares sum up to 1, the equation further simplifies to:

MRPL

J e HHI o+ HHI
T:(ijl 5]')+“1(Zj:15?):1+ y = " (A.8)
=1 = HHI

In this formulation, the average employment-weighted markdown depends on two forces.
First, wages are increasingly marked down relative to the marginal revenue product when the
wage elasticity of labor supply to the market decreases. The reason is that a relatively low

wage sensitivity of workers allows firms to reduce the market wage without triggering a sharp
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decline in labor supply. Second, the markdown also becomes larger when the employment-
based Herfindahl-Hirschman Index turns out higher (i.e., employment in the market is more
concentrated). To facilitate intuition, combining Equation (A.5) with (A.8) delivers the fol-
lowing relationship between average wage elasticity of labor supply to the firm, the wage
elasticity of labor supply to the market, and the employment-based Herfindahl-Hirschman
Index:

_ 1
S A.
B = (A.9)

Importantly, with higher employment concentration, the exogenously given wage elasticity of
labor supply to the market translates on average into increasingly smaller (i.e., less elastic)
wage elasticities of labor supply to the single firms. Vice versa, the inverse wage elasticities
of labor supply to the single firms become increasingly larger, implying that the average
sensitivity of the market wage to the single firms’ employment decisions increases. By con-
struction, a higher employment-based HHI value reflects that the average firm in the market
features a larger employment share. With higher average market shares, relative employment
reductions of single firms exert a larger downward leverage on market wages. In other words,
higher market shares render firms’ marginal cost of labor (MCL) curves steeper since their
increased labor demand will result in increasingly higher market wages. Therefore, in the
profit-maximizing optimum, the oligopsonists will reduce their employment vis-a-vis the per-
fectly competitive market (where marginal cost of labor are constant), resulting in lower wage
rates and higher markdowns. Taken together, by means of a higher downward leverage on
wages manifesting in lower aggregate employment, higher employment concentration results
ceteris paribus in a lower market wage and higher markdowns, conditional on the wage elas-
ticity of labor supply to the market. Note that, in the symmetric case (i.e., when firms have
identical marginal revenue product functions), the Herfindahl-Hirschman Index collapses to
the inverse number of employers in the labor market because all firms have identical employ-

ment shares.

The Polar Cases of Perfect Competition and Monopsony. Notably, the Cournot
oligopsony model nests the standard models of perfect competition, HHI = 0, and monopsony,
HHI =1, as limiting cases. Figure A1 displays both market forms graphically. For HHI=0, the
atomistic market structure renders labor supply to the single firm infinitely elastic, regardless
of the underlying wage elasticity of labor supply to the market. Consequently, firms are wage
takers and the market wage follows the marginal revenue product of labor: % =1. At

the other extreme, for HHI=1, the monopsonist controls the entire market and the market
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wage is a mere function of the wage elasticity of labor supply to the single firm (which, in

this case, is identical to the labor supply elasticity to the market): M fj\f L ”TH To achieve

this markdown, the monopsonist curtails employment, L™, compared to total employment

of wage-taking employers in a perfectly competitive market, LC.

Figure Al: The Polar Cases of Market Forms
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NoOTE. — The figure compares labor market outcomes between the polar cases of perfectly competition and

monopsony. Moreover, the diagram shows the effects from an exemplary minimum wage above but close to
the equilibrium wage rate (i.e., in the range of the demand-determined regime). Source: Own illustration.

The Role of Minimum Wages. In oligopsonistic labor markets, minimum wages always
entail less negative employment effects than in perfectly competitive labor markets and, for
moderately-set wage floors, can even stimulate employment (Stigler, 1946; Lester, 1947; Azar
et al., 2024). To facilitate this argument, suppose that there is the polar case of a single
monopsonist, HHI = 1. When raising minimum wages from zero, the minimum wage effect
on employment progresses through three different regimes: First, in the unconstrained regime

below the monopsonistic wage w®

, minimum wages do not bite into the wage distribution
and, thus, do not exert any employment effects. Second, in the supply-determined regime,
the minimum wage lies in the interval between the monopsonistic wage w” and the market-

clearing wage w®. The wage floor renders marginal cost of labor constant because hiring

at the minimum wage no longer involves higher wages for incumbents (who also earn the
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minimum wage). The reduced marginal cost makes the monopsonist increase employment
until the minimum wage meets the labor supply curve (after which MCL coincides with
pre-minimum-wage levels). Hence, the minimum wage eliminates the firm’s incentive to take
advantage of inelastic labor supply at the bottom part of the wage distribution. Third, in
the demand-determined regime, the minimum wage exceeds the market-clearing wage w®
and the minimum wage materializes along the negatively sloped labor demand curve. As a
consequence, firms will lay of the least productive workers. Taken together, there is a non-
monotonous relationship between minimum wages and employment effects in monopsonistic
markets: at first, a higher minimum wage raises employment by counteracting monopsonistic
conduct along the labor supply curve but, when set increasingly above the market-clearing
level, the positive effect on employment gradually disappears. If the minimum wage is set
beyond the marginal revenue product of labor absent the minimum wage, w, the overall
minimum wage effect on employment will turn negative.

In the general case of a Cournot oligopsony model, the range of the supply-determined
regime becomes increasingly smaller for lower employment concentration. Nevertheless, (Azar
et al., 2024) derive that an adequately-set minimum wage between the oligopsonistic wage
w® and the market-clearing wage w® stimulates employment in the Cournot oligopsony
model. Figure A2 visualizes the non-monotonous relationship between minimum wages and
employment effects for the more restrictive case of a Cournot oligopsony with symmetric firms.
Under the symmetry assumption, all firms have identical marginal revenue product functions
and will therefore react uniformly to the minimum wage. If, however, firms are not symmetric,
low-productivity firms will feature more negative employment effects than high-productivity
firms. Nonetheless, when the minimum wage is set below the market-clearing wage w®, the
aggregate minimum wage effect on employment is still positive. In the polar case of a perfectly
competitive market, HHI = 1, the supply-determined regime disappears completely. In such
a market, wages are not marked down relative to marginal productivity and, absent other
margins of adjustment, minimum wages are either non-binding or reduce employment along

the labor demand curve. To sum up, minimum wages will cause less negative effects on

employment to the extent that the labor market is monopsonistic.

o6



Figure A2: Stylized Minimum Wage Effects in Cournot Oligopsony Model

(a) Minimum Wage Effects on Wages
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NOTE. — The figures visualize minimum wage effects on wages and employment in a Cournot oligopsony

model of symmetric firms. The x axis refers to absolute levels of the minimum wage, and the y axis displays
absolute deviations from the outcome variable absent wage floors. The linearity of employment effects derives
from the assumption that both the marginal revenue product of labor and labor supply to the market are
first-order polynomials of the wage rate. Due to the symmetry assumptions, firms feature identical marginal
revenue product functions and, consequently, identical market shares and markdowns. Thus, all firms in the
market feature the same minimum wage effects on wages and employment. Source: Own illustration.
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B Institutional Background: Further Evidence

When a collective bargaining agreement (CBA) is declared universally binding, the negotiated
minimum working conditions no longer apply only to the social partners, but to the entire
sector. Crucially, the sectoral minimum wages apply to all firms in the sector, including those
firms that decided against a membership in the respective employer association. Legally, a
firm belongs to a certain sector if it predominantly engages in this sector, namely with at
least 50 percent of its business activity. In principle, the regulation covers all employees in
these firms, irrespective of their occupation or union membership. However, several sectors

grant exemptions to white-collar workers or apprentices.

Legislation of Sectoral Minimum Wages. Table Bl provides an overview about the
minimum wage legislation in Germany. Three independent pieces of legislation lay down the
requirements for the imposition of sectoral minimum wages. First, since 1949, the Collective
Bargaining Law (TVG) stipulates the general conditions for universal bindingness of a col-
lective bargaining agreement (CBA). At request of either the worker union or the employer
association, the Ministry of Labor and Social Affairs, under certain conditions, may declare
a CBA to be universally binding. The conditions of a declaration of universal bindingness
are quite restrictive: First, an implementation necessitates a majority vote (i.e., four yes
votes) from a so-called Bargaining Committee (Tarifausschuss). The Bargaining Committee
has equal representation and consists of six members, three of whom are appointed from each
of the national umbrella organizations of workers and employers. Second, the implementa-
tion must be in public interest. Third, until 2014, an implementation also required the CBA
coverage rate of firms in the sector to exceed 50 percent. By and large, given the restrictive
conditions, minimum wages based on TVG could attain long-term relevance for only few
sectors, such as electrical trade or chimney sweeping.

Second, in 1996, the German parliament adopted the Posting of Workers Law (AEntG)
to curtail wage competition in the construction sector (Eichhorst, 2005). Accordingly, for-
eign workers who are posted to German construction sites from abroad are subject to the
same minimum working conditions of collective agreements that have been declared gener-
ally binding. When the AEntG was created, however, universal bindingness of a CBA could
only be achieved under the restrictive conditions of TVG. Therefore, in 1998, the AEntG
was amended to grant the Ministry of Labor and Social Affiars the right to autonomously
declare CBAs universally binding provided that there is a request from either of the two so-

cial partners. Subsequently, minimum wages based on AEntG came into effect for the sectors
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of main construction, roofing, and painting and varnishing. Advocates of minimum wages
recognized that the AEntG opened up a legal possibility to enforce minimum working con-
ditions without explicit consent from employers. In the following years, the scope of the law
steadily expanded to include other non-construction sectors where protection against foreign
competition played only a subordinate role. Consequently, minimum wages based on AEntG
were introduced in the sectors of commercial cleaning, industrial laundries, specialized hard
coal mining, waste removal, nursing care, security, and public training services. In 2009, the
AEntG was modified such that the conditions under which CBAs can be declared universally
binding became more restrictive. Since then, the social partners must submit a joint request
to the Ministry of Labor and Social Affairs. Moreover, the first-time declaration of universal
bindingness for a certain sector necessitates approval from both the Ministry of Labor and
Social Affairs and the Bargaining Committee (at least four yes votes from six members or,
alternatively, tacit approval after three months) or the Federal Government (if there are only
two or three yes votes in the Bargaining Committee). On the contrary, follow-up requests for
subsequent CBA declarations in the same sector merely require approval of the Ministry of
Labor and Social Affairs. Eventually, the possible ambit of AEntG was opened to all sectors
in 2014 provided that a declaration of universal bindingness is in public interest, leading to
minimum wages in the sectors of hairdressing, slaughtering and meat processing, textile and
clothing, agriculture, forestry and gardening, and money and value services.

Third, the Temporary Work Law (AUG) was revised in 2011 to prevent misuse of tem-
porary work. Among others, the reform permitted the imposition of a minimum wage for
temporary workers. To this end, the social partners have to submit joint request for their
CBA. The Ministry of Labor and Social Affairs can declare the universal bindingness in case
the decree serves to ensure the financial stability of the social security system. With short
interruptions, minimum wages apply in the temporary work sector since 2012.

The introduction of a nation-wide minimum wage in 2015 also had direct impact on
sectoral minimum wages. First, the Minimum Wage Law (MiLoG) contains a three-year
exemption for sectors that abide by minimum wages from AEntG or AUG. However, this
rule of transition encouraged several sectors to impose minimum wages that undercut the
statutory minimum wage of 8.50 Euro per hour, namely hairdressing, slaughtering and meat
processing, textile and clothing, and agriculture, forestry and gardening. Second, the statutory
minimum wage rendered sectoral wage floors useless in sectors where there was no consensus
for a higher wage floor, such as industrial laundries or waste removal. In 2017, the nation-wide

minimum wage was raised to 8.84 Euro per hour.
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Minimum Wage Sectors. In this study, I focus on those twenty sectors that feature uni-
versally binding sectoral minimum wages throughout all federal states of Germany. Hence,
sectors with wage floors for only local entities are not part of the analysis. Table B2 provides
an overview for sixteen of these sectors that can be identified in the German “WZ” Clas-
sification of Economic Activities (Destatis, 2008) and, thus, enter the multivariate analysis.
Specifically, I make use of the 1993, 2003 and 2008 versions of the 5-digit WZ Classification
to determine the sector affiliation of firms for the years 1999-2002, 2003-2007, and 2008-2017.
The WZ Classification derives its four leading digits from the Statistical Classification of
Economic Activities in the European Community (NACE). Unfortunately, the 5-digit WZ
Classification is not sufficiently granular to identify firms from the following minimum wage
sectors: industrial laundries, specialized hard coal mining, public training services, and money
and value services. In 2015, the 16 remaining sectors covered about 380,000 firms and 5.2
million workers, representing 12.2 percent of headcount employment in Germany. In terms of
employment, the largest minimum wage sectors are the sectors of nursing care, commercial
cleaning, temporary work, and main construction.

The Kaitz Indices in the sectors typically range between 65 and 85 percent, indicating
that the minimum wages bit strongly into the wage distribution. However, these relatively
high values are largely attributable to the fact that these minimum wages were introduced in
low-wage sectors rather than the economy as a whole. The largest Kaitz Indices are reported
for the sectors of hairdressing, roofing, and commercial cleaning, and the lowest for waste

removal, and textile and clothing.

Development of Minimum Wage Levels. Figure Bl visualizes the development in sec-
toral minimum wages between 1999 and 2017. Every few years, collective bargaining agree-
ments are renegotiated between worker unions and employer associations in the sectors. Due
to follow-up declarations of these CBAs, sectoral minimum wages are subject to regular ad-
justment, thus offering rich variation to study the minimum wage effects over time. Some of
the sectoral minimum wages are set uniformly, while others differentiate between East and
West Germany, or the 16 federal states. In many sectors, the social partners negotiated lower
minimum wages for East Germany compared to West Germany. Sectoral minimum wages
expire with the end of the underlying CBA. Hence, transitional periods without a minimum
wage regulation can occur until the Ministry of Labor and Social Affairs declares a follow-up
CBA universally binding. In such cases, the wage floor falls back to the level of the nation-
wide minimum wage since 2015. Some sectors differentiate minimum wages by qualification

or task. In such cases, I select the lowest wage floor.
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C Data: Further Evidence

I assemble five datasets to empirically examine the monopsony argument for the German labor
market. The three main sources for my baseline analyses comprise administrative information
from the IEB and BHP data as well as survey information from the IAB Establishment Panel.
To perform certain robustness checks, I additionally leverage two further data sources, namely

the LIAB and AWFP data.

BHP. The Establishment History Panel (BHP) differentiates between regular full-time
workers, regular part-time workers, marginal part-time workers, and apprentices. Marginal
part-time jobs involve reduced social security contributions for work contracts below a legally
defined income threshold. Since April 1, 1999, the monthly salary must not exceed 325 Euro.
On April 1, 2003 and January 1, 2013, the threshold was lifted to 400 and 450 Euro per
month, respectively. Throughout the study, I disregard apprentices who are, in most sectors,
exempt from the minimum wage. Unfortunately, the BHP data do not allow for identifying
white-collar workers who are in some sectors not subject to the minimum wage regulation.
In the underlying IEB data, wages are right-censored at the upper-earnings limit of social
security contributions. Ganzer et al. (2020) provide a detailed description of the BHP imple-
mentation of the two-step wage imputation in Card, Heining, and Kline (2013). In principle,
however, the imputation is unlikely to have any relevance for the minimum wage effects since

the censoring limit lies far above the minimum wage levels in the sectors under study.

Descriptive Statistics. Table C1 shows descriptive statistics for the BHP variables before
and after the minimum wage introduction in the sectors for June 30 of the years 1999-2017.
The full sample comprises 6,865,711 firm-year observations, of which 2,981,029 observations
(43.4 percent) refer to years before the minimum wage was introduced for the first time in
the sectors and 3,884,682 observations (56.6 percent) refer to the years thereafter.

Before the minimum wage introduction in the sectors, the average firm employs 11.4
workers, namely 7.1 regular full-time workers, 1.9 regular part-time workers, and 2.4 marginal
part-time workers. For lack of information on individual hours worked, average daily wages
can only be meaningfully interpreted for regular full-time workers (who are supposed to work
a similar number of hours). On average, the mean daily wage of regular full-time workers is
52.04 Euro (per calendar day) which, by assuming a 40-hours week, implies an hourly wage
of 9.11 Euro. The 25th percentile, the median, and the 75th percentile of mean daily wages of
regular full-time workers are 35.4, 48.0, and 65.6 Euro per calendar day, respectively. The IEB
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data feature a major structural break in on April 1, 1999. From this date onward, the IEB
further include marginal part-time workers. To avoid spurious changes in the labor market
concentration over time (which is calculated on overall employment), I begin the analysis in
the year 1999. Since minimum wages were introduced in the sectors of main construction,
electrical trade, and roofing already before June 30, 1999, these sector do not enter the
multivariate analysis in Section 6 and the event-study analysis in Section 7.

After the minimum wage introduction in the sectors, the average firm employs 12.9 work-
ers, namely 7.6 regular full-time workers, 2.4 regular part-time workers, and 2.0 marginal
part-time workers. On average, the mean daily wage of regular full-time workers is 69.51
Euro (per calendar day) which, by assuming a 40-hours week, implies an hourly wage of
12.16 Euro. The 25th percentile, the median, and the 75th percentile of average daily wages
of regular full-time workers are 54.1, 68.9, and 82.9 Euro per calendar day, respectively. The

average hourly minimum wage is 8.96 Euro per hour.

LIAB. In general, about 0.6 percent of firms in the BHP data can be linked with survey
information from the IAB Establishment Panel. The linkage of both datasets is known as
the “Linked Employer-Employee Dataset of the IAB” (LIAB), which allows me to perform a
set of important robustness checks. First, I build on the production-function approach and
recover firm-level markdowns and markups for firms in the LIAB subsample (see Appendix
F) because the IAB Establishment Panel inquires firms about their annual revenues, annual
expenditure on intermediate goods, and investment behavior (which allows for an approxima-
tion of the capital stock). The availability of markdowns allows to inspect the performance of
concentration indices as a measure of monopsony power (see Section 5) and represents a more
comprehensive moderating variable on the minimum wage effects on employment (see Section
7). Second, dividing the information on annual revenues in the IAB Establishment Panel by
the number of workers yields a proxy for firm productivity, which represents a potentially
confounding moderating variable of the minimum wage effects on employment (see Section
7). The LIAB sample for firms in the minimum wage sector contains 41,005 observations
but, due to item non-response, a smaller number of observations enters the above-mentioned

robustness checks.

AWFP. In the complementary event-study analysis of the first-time introduction of mini-
mum wages in the sectors in Section 7, I make use of the “Administrative Wage and Labor
Market Flow Panel” (AWFP) data (Stiiber and Seth, 2019). The AWFP data consolidate

IEB notifications on individual workers at the firm level but, unlike the BHP data, is not
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constructed at yearly but quarterly frequency. In each, the quarterly reference dates refer to
March 31, June 30, September 30, and December 31. The lower temporal aggregation of the
AWEFP data is a key advantage over the BHP data when analyzing the effects right before and
after the minimum wage introduction. After filtering on information within 10 quarters be-
fore and 12 quarters after the event, the final event-study AWFP dataset comprises 5,325,320

firm-quarter observations.
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D Labor Market Concentration: Further Evidence

In this section, I provide information on the statistical properties of concentration indices,
the delineation of the underlying labor markets, and additional descriptive evidence on labor

market concentration in the Germany.

Herfindahl-Hirschman Index. Marfels (1971) defines absolute concentration (of labor
markets) as the accumulation of a given number of objects (workers) on subjects (employers).
I follow standard practice and construct measures of absolute labor market concentration
on the basis of the Herfindahl-Hirschman Index (HHI), which equals the sum of squared
market shares (Hirschman, 1945; Herfindahl, 1950). Specifically, I calculate labor market

concentration as

J
HHIpp = Y S (D.1)
j=1
where 5, = % represent the share of firm j in employment of labor market m in year
j= m

t. When calculating these employment shares, I use the sum of regular full-time, regular part-
time, and marginal part-time in the firm or market, respectively. In an alternative formulation,
Adelman (1969) shows that HHI is a function of the number of employers J (i.e., the fewness
dimension) and the variance of market shares o (i.e., the unevenness dimension): HHI =
Jo? + % If employers have equal size (i.e., 02 = 0), the HHI collapses to }]

HHI values range from 0 to 1, higher values signal greater concentration. In many coun-
tries, the HHI offers a guideline for antitrust policy. The E.U. Commission (2004) scrutinizes
the intensity of product market competition by means of three intervals for HHI values: low
(0.0-0.1), medium (0.1-0.2) and high levels of concentration (0.2-1.0). These intervals were
defined in an ad-hoc manner for the evaluation of product markets in the European Union.
In the U.S., similar thresholds have been legislated and, since recently, additionally refer to
labor markets (Federal Trade Commission, 2023).

Unlike estimates of simple population means, absolute concentration indices are usually
biased when they are derived from random samples. In terms of HHI, Abel, Tenreyro, and
Thwaites (2020) simulate that random sampling of workers results in an upward bias. The
bias stems from two sources: On the one hand, HHI is a decreasing function in the absolute
number of employers in the market. However, sampling workers will underestimate the true
number of employers in the market, thus artificially increasing the expected value of estimated
employment shares. On the other hand, even when unbiased estimates for employment shares

are available, E[§;] = s;, Jensen’s inequality implies that the squaring of employment shares
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results in: [é?] > s?. In addition, the sampling bias is exacerbated under random sampling
of employers instead of workers. In this study, I am minimizing such a bias by leveraging
the near-universe of workers that appear in the IEB data. In fact, all workers in the German
labor market enter the calculation expect civil servants, self-employed, and family workers

who are not liable to social security contributions.

Delineation of Labor Markets. The use of concentration indices necessitates an appro-
priate definition of labor markets. Following the literature, I operationalize labor markets
on the basis of observable firm characteristics, namely industry and workplace (e.g., Rinz,
2022). On the one hand, Neal (1995) shows that displaced workers who switch industry suffer
a greater earnings loss than those workers that take up a new job in their pre-displacement
industry, thus lending support to industry-specific human capital. On the other hand, labor
markets also feature a local dimension as the attractiveness of jobs to applicants sharply
decays with distance (Manning and Petrongolo, 2017; Marinescu and Rathelot, 2018).

As baseline specification, I define a labor market m as a combination of a 4-digit NACE in-
dustry class ¢ and a commuting zone z. In terms of industry, the NACE industry classification
is designed to group together lines of commerce with related operative tasks and, therefore,
similar industry-specific human capital. I use time-consistent information on the 2008 version
of the German “WZ” Classification of Economic Activities (Destatis, 2008), which derives its
four leading digits from the Statistical Classification of Economic Activities in the European
Community (NACE). The 4-digit classification entails I = 615 industry classes, and 91 of
these entries relate to (subsets of the) minimum wage sectors. In robustness checks, I employ
the broader 3-digit and the narrower 5-digit classification, which differentiate between 272
industry groups and 839 industry subclasses, respectively.

In terms of regions, I employ the graph-theoretical method from Kropp and Schwengler
(2016) to merge 401 administrative districts (3-digit NUTS regions) to more adequate com-
muting zones with strong interactions within but few connections between zones. The method
seeks to maximize modularity which is a normalized measure for the quality of a division of a
network into modules. Specifically, the method uses the concept of dominant flows to combine
pairs of administrative districts between which commuting shares exceed a certain threshold.
Based on commuting patterns from the German Federal Employment Agency for the years
1999-2017, the modularity-maximizing threshold value for the identification of dominant flows
amounts to 7.0 percent. This threshold delivers a delineation of R = 51 commuting zones (see
Figure D1), raising modularity from a value of 0.63 to 0.85. By means of this functional

delineation, the share of commuters between regions shrinks from 38.9 to 9.8 percent.
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Baseline Concentration. Table D1 displays descriptive statistics for labor market con-
centration in Germany. Given its baseline version for employment in pairs of 4-digit NACE
industries and commuting zones, the average HHI equals 0.342 which, by taking the recipro-
cal, is equivalent to 2.9 equally-sized firms in the labor market. At the 25th percentile, the
median, and the 75th percentile, the equivalent number of competitors is 14.5 (HHI=0.069),
4.6 (HHI=0.217), and 1.9 (HHI=0.526). A large fraction of labor markets features near-zero
HHI values, resembling the notion of atomistic labor markets. For higher HHI values, the
density becomes increasingly smaller. However, a spike appears at the upper end of the dis-
tribution, indicating a considerable portion of labor markets with a single employer (11.7
percent). Overall, 15.8 of the labor markets feature medium levels of concentration, opera-
tionalized by HHI values within the thresholds of 0.10 and 0.20 from E.U. antitrust policy.
Likewise, 51.8 percent of the labor markets exceed the value of 0.20, mirroring high levels of

concentration.

Unit of Observation. Figure D2 depicts the cumulative distribution of labor market con-
centration by unit of observation. Unweighted HHI values obscure the share of workers and
firms that engage in labor markets with high concentration. When weighting the labor market
HHI values by the number of workers, the average HHI reduces to 0.090, implying that the
average worker engages in a labor market with 11.1 equally-sized employers. In contrast, the
average firm encounters an equivalent of 30.3 competitors (HHI=0.033). Overall, 12.9 per-
cent of workers face high levels of labor market concentration, indicating that labor markets
with fewer workers tend to be the more concentrated markets. 3.4 percent of firms operate
in highly concentrated labor markets. This relatively small share stems from the fact that,

by construction, low-HHI markets feature a large number of firms.

Alternative Labor Market Definitions. In a next step, I examine the sensitivity of
the baseline concentration measure to different labor market definitions. When adopting the
broader 3-digit NACE classification, HHI values become somewhat smaller (HHI=0.264).
Given this definition, 40.2 percent of all markets feature a high level of concentration. For the
narrower 5-digit NACE classification, the HHI values become slightly larger (HHI=0.357),
and the fraction of highly concentrated markets equals 54.4 percent. In general, the flow-
adjusted HHI (based on 4-digit industries), which treats jobs in related industries as additional
outside options, delivers lower levels of concentration than the standard HHI (see Appendix
E). Specifically, the average flow-adjusted HHI turns out only half as large (HHI=0.168) as

the average standard HHI. Despite the flow adjustment, 27.9 percent of labor markets show

74



L102-666T ‘Ml :92IN0G "9[IIUdIDJ YIX = X d "SHU[) [RLIOILIS], JO 9INJR[OUSWION [eI19s19e1S MSI([-X = X-STNAN Kiunuwwo)) ueadoins oY) Ul SOIAIDY
OTUWIOUO0D]] JO INJE[OUSWON [BI13813e1S MNSI([-X = X-GIDVN XopUu] URWUOSIIH-[JePUYISH = [HH '9uUoyz Sunnuwwo,) = 7)) ‘Aousenboij [enuue [iim poyoel} oIe pue ‘Souoz

SUNNWWOd puR SOLIISNPUL JO SUOIRUIGUIOD asim-Ired 09 I9Jol sjoyIell JIO(R ] ‘AURULISL) Ul UOIYRIJUSOUOD Jo¥IRW JO(R] 10J So1sije)s oA1diIosep sAe[dsip o[qe) oY ], — “HLON
TLL'GO ¥LY0 191°0 000°T 0000 8670 18T°0 GG0'0 F1€0 8103008 98eA\ WNWIUIN ATuQ
:odwresqng
799°T16°CS 60070 800°0 000°T 000°0 2000 100°0 000°0 60070 oIRYS 10y IRIN
89L°0L¥ 9¢%°0 0ST°0 000°T 0000 sl €810 0¥0°0 G620 xopuf [erpuouodxy
89L°9L¥ zee0 €TT0 000°T 000°0 0820 L2200 8T0°0 6T 0 SULIT,] JO I9CUUNLN 9SISAU]
89L°9L¥ €69°0 9GT°0 000'T 0000 2990 65€°0 791°0 LET°0 o1jey UOIIRIUSOUO)) WLIL]-T
89L°0L¥ €870 1910 000°T 0000 L1S°0 L8T°0 S¥0°0 G0 Xopu] YIn[quosoy
‘X9puU] UoIjeIjuadUO)) DAIJRUID}Y
L9L°9L¥ €L8°0 L8T°0 000°T 000°0 16S°0 G9Z°0 £60°0 6L€°0 [11eT o5epn
00%°9g¥ 0€S°0 09T°0 000°T 000°0 8€G°0 GTT'0 GL0°0 16€°0 soIrq
:309[qQ eArrRUINN Y
LLV'TLLT 90L°0 FET0 000°'T 000°0 106°0 idNall) 691°0 16770 SUOISN ¢-SI,NN
:uonyIuya(g [erredg osAIjRUINY
v0°€6S 6,270 191°0 000°T 000°0 9220 GL0°0 610°0 89T°0 soLsnpuy F-HOVN PoIsnpy-morg
TL6°L79 750 2910 000°T 0000 16S°0 9€2°0 180°0 15€°0 soLIsSnpuy G-JOVN
G88'8TT 200 09T°0 000°T 000°0 780 €eT0 6£0°0 ¥92°0 soLsnpuy ¢-4OVN
UonIuUYa(J [elI)snpu] SAIRUIDY
799°116°CS 7€0°0 7700 000°T 0000 1200 800°0 2000 £e0°0 POYYSIOAN - ]
SET'ST0'8L9 62170 18070 000°T 000°0 180°0 zz00 900°0 06070 POPYSTOAN ~TONIOA
[SIYSPM UHM
89L°9.% QIS0 ]GT°0 000'T 000°0 92S°0 L12°0 690°0 reo juowrdordwry] ‘70 x FHOVN ‘THH
ouljeseqg

SuoIyRA (0'1z0) (2010 wnuwt wnu

-19sqQ oIeyg SRUENIS xR\ gy GLd 0sd cod UBOIN

UOIYRIUDIUO.) JONIRIN I0qRT I0] SO1)sIpe)s oA1IdLINsSa(] T (] IR,

75



up high levels of concentration. I also construct HHI values for a spatial division into 401
administrative districts (3-digit NUTS regions), which the delineation of commuting zones
is based on. District-level HHI values turn out considerably lower (HHI=0.491), and 70.6

percent of markets are highly concentrated markets.

Alternative Objects and Subjects. The use of measures of employment concentration
can be justified by the Cournot oligopsony model, in which the average employment-weighted
markdown is a function of the employment-based HHI in the market (e.g., Arnold, 2021;
Benmelech, Bergman, and Kim, 2022; Dodini et al., 2024). Nevertheless, parts of the literature
rely on concentration of new hires (e.g., Marinescu, Ouss, and Pape, 2021; Bassanini et al.,
2024) or vacancies (e.g., Azar, Marinescu, and Steinbaum, 2022; Schubert, Stansbury, and
Taska, 2022), arguing that these measures more accurately capture the availability of job
opportunities than the mere stock of employment. While micro-level data on the (near-
Juniverse of vacancies is not available for the German labor market, I can calculate the
concentration of new hires using the IEB data. Specifically, I define hires on the basis of
inflows, namely the number of workers who work in a firm on June 30 of the respective
year but were not employed in the same firm in the year before. As marginal employment is
recorded in the TEB only from 1999 onwards, the year 1999 does not permit differentiating
between newly hired and incumbent marginal workers. Therefore, I can only meaningfully
calculate the concentration of new hires for the years 2000-2017. Specifically, new hires turn
out only slightly more concentrated (HHI=0.351) than employment.

In a representative agent framework with differentiated jobs, Berger, Herkenhoff, and
Mongey (2022) demonstrate that markdowns positively depend on the wage bill HHI. Using
the IEB data, I also construct measures of wage bill concentration (HHI=0.379).

The prevalence of companies with more than a single firm leads to an underestimation of
labor market concentration to the extent that firms within the same company do not compete
for workers (Marinescu, Ouss, and Pape, 2021). According to the IAB Establishment Panel,
the bias from multi-firm companies is seemingly small because 72.7 percent of surveyed firms

constitute single-firm companies.

Alternative Concentration Measures. The Herfindahl-Hirschman Index derives popu-
larity from the fact that the measure reflects the two determinants of absolute concentration
— the fewness and unevenness dimension of competitors — in a simple fashion. Specifically,
the HHI is the arithmetic mean of market shares, whereby these shares are weighted with

themselves. The squaring of market shares assigns relatively high weights to large firms in the
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market (Curry and George, 1983). To test the sensitivity, I calculate five alternative measures
that emphasize different aspects of the absolute concentration of workers on employers: the
Rosenbluth Index (RBI), the K-Firm Concentration Ratio (CRK), the Inverse Number of
Firms (INF), the Exponential Index (EXP), and the underlying market shares. In line with
the HHI, their values lie in the unit interval. The formulas for the alternative concentration
indices, where j denotes the rank of firms in descending order of market shares, look as

follows:

e Rosenbluth Index (RBL): RBIny =1/(2 ¥ sjmej—1)

K-Firm Concentration Ratio (CRK): CRK,,; = Zszl Sjmt

e Inverse Number of Firms (INF): INF,,; =1/J

Exponential Index (EXP): EXPp; = [T1; 5507

Market Share: sj,,¢

The Rosenbluth Index employs ranks of firms (in descending order of market shares) as
weights, thus attributing less weight to larger firms (Rosenbluth, 1955; Hall and Tideman,
1967). The average Rosenbluth Index falls slightly short of the corresponding HHI value
(RBI=0.325). The K-Firm Concentration Ratio sums up the shares of the K largest com-
petitors in the market, applying unit weights to a fixed set of market shares. On average, the
largest firm accounts for 43.7 percent of employment in the labor market (CR1=0.437). The
Inverse Number of Firms measures is the reciprocal the number of competitors in the market,
and 4.4 firms operate in the average labor market (INF=0.225). However, the INF distribu-
tion is highly right-skewed with a median of only 0.077, which is equivalent to 13 firms. The
Exponential Index is the geometric mean of market shares weighted with themselves and
turns out somewhat lower in general (EXP=0.295). Finally, at the level of firms, the market
shares average 0.9 percent. The average turns out relatively low because, by construction,

slightly concentrated labor markets with many competitors receive larger weights.

Within- and Between-Variation. Figure D3 visualizes the development of labor market
concentration in Germany over time. The average HHI remained relatively stable during
the period of analysis. Between 1999 and 2017, there was a slight decrease in the average
market-level HHI from 0.347 to 0.338. The alternative indices experience a similar trend.

In contrast, concentration indices exhibit a markedly stronger variation between than

within labor markets. Figure D4 uses boxplots to visualize the distribution of labor market

7



concentration by 4-digit NACE industries in the German labor market. Plausibly, widespread
lines of business (such as restaurants, medical practices, retail trade or legal activities) con-
stitute the least concentrated industries. In particular, I report relatively low values of la-
bor market concentration for industries that relate to the following minimum wage sectors:
hairdressing, roofing, painting and varnishing, and electrical trade. Vice versa, highly spe-
cialized industries tend to show a greater degree of concentration, such as industries from
the minimum wage sectors of waste removal, textile and clothing, and agriculture, forestry
and gardening. By and large, labor market concentration in the 91 industries that belong to
the minimum wage sectors (HHI=0.314) does not markedly differ from the universe of 615
4-digit industries.

Figure D5 uses boxplots to visualize the distribution of labor market concentration by
commuting zones. The map in Figure D6 displays average labor market concentration by
the underlying 3-digit NUTS regions. Both figures highlight that there is also a strong het-
erogeneity of HHI values across commuting zones, with labor markets generally being more

concentrated in rural than in urban regions.
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Figure D2: Cumulative Distribution of Labor Market Concentration by Unit
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NOTE. — The figure illustrates cumulative distribution functions of labor market concentration in Germany

for three different units of observation: firms, workers, and labor markets. Labor market concentration refers to
employment-based HHIs for pair-wise combinations of 4-digit NACE industries and commuting zones, and is
tracked with annual frequency. The cumulative distribution functions of firms and workers are generated on the
basis of respective frequency weights. HHI = Herfindahl-Hirschman Index. NACE = Statistical Nomenclature
of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D3: Trend in Labor Market Concentration by Concentration Measure
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NoOTE. — The figure reports means of selected concentration indices over time to visualize the development of
labor market concentration in Germany. Labor market concentration refers to employment-based concentration
indices for pair-wise combinations of 4-digit NACE industries and commuting zones, and is tracked with annual
frequency. NACE = Statistical Nomenclature of Economic Activities in the European Community. Source:
1IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry
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NoOTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoOTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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Herfindahl-Hirschman Index

NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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Herfindahl-Hirschman Index
NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the

Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the

German labor market. Labor market concentration refers to employment-based HHIs for combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each boxplot, the center marks the median
whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the 5th and
95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the 5th or
above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index. NACE
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= Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry (Cont.)
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NoTE. — The figure visualizes the distribution of labor market concentration by 4-digit NACE industries in the
Germany. Labor market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE
industries and commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the
median whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values below the
5th or above the 95th percentile). Bold industries refer to minimum wage sectors. HHI = Herfindahl-Hirschman Index.
NACE = Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D5: Labor Market Concentration by Commuting Zone
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NoOTE. — The figure visualizes the distribution of labor market concentration by commuting zones in Germany. Labor
market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE industries and
commuting zones, and is tracked with annual frequency. In each of the boxplots, the center marks the median of the HHI
distribution whereas left and right margins represent the 25th and 75th percentile. Lower and upper whiskers indicate the
5th and 95th percentile, respectively. Hollow squares illustrate the underlying means. Dots represent outliers (i.e., values
below the 5th or above the 95th percentile). HHI = Herfindahl-Hirschman Index. NACE = Statistical Nomenclature of
Economic Activities in the European Community. Source: IEB, 1999-2017.
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Figure D6: Labor Market Concentration by 3-Digit NUTS Regions

Commuting Zones

NoTE. — The map displays average labor market concentration by 3-digit NUTS regions in Germany. Labor
market concentration refers to employment-based HHIs for pair-wise combinations of 4-digit NACE industries
and commuting zones, and is tracked with annual frequency. HHI = Herfindahl-Hirschman Index. NACE =
Statistical Nomenclature of Economic Activities in the European Community. NUTS-3 = 3-Digit Statistical
Nomenclature of Territorial Units in the European Community. Source: IEB, 1999-2017.



E Flow-Adjusted Herfindahl-Hirschman Index

The calculation of indices of labor market concentration necessitates a definition of what
constitutes the relevant labor market. In practice, researchers use combinations of industries
(or occupations) and regions to delineate labor markets. In doing so, however, labor markets
are implicitly divided into discrete segments between which workers are not supposed to move
(Manning, 2021). Thus, if the labor market is defined overly narrow (broad), labor market
concentration will be overestimated (underestimated).

In terms of the spatial division, administrative regions (such as federal states or districts)
do not necessarily overlap with the true regional scope of the underlying labor market. To
address this problem, researchers follow standard practice and construct functional labor
market regions to capture commuting flows more adequately than administrative regions. In
terms of the industrial (or occupational) division of the labor market, researchers normally
rely on available classifications of industries (or occupations). However, in contrast to regions,
it is not standard practice to group together related sub-industries (or sub-occupations) to

improve the delineation of these classifications.

Flow Adjustment. To overcome this shortcoming, I closely follow Arnold (2021) and
implement a data-driven approach to consider jobs in differently classified industries as ad-
ditional outside options. Specifically, I calculate a flow-adjusted version of the Herfindahl-
Hirschman Index that builds on mobility patterns across labor markets to attribute weights
to job opportunities in all other industries. The underlying idea is that the relative value of
job opportunities in different industries can be inferred from labor market flows within and
between these industries. Let P(hli) denote the probability that a worker in industry 4 in
year t is employed in industry h in year ¢ + 1. When working in industry ¢, the relative value
of a job opportunity in industry h (compared to industry 7) then is:

P(hli) Li
P@li) Ly

Wip = (E.1)
To infer weights from transitions, it is necessary to take into account that the number of
inflows in a labor market positively depends on the number of job opportunities in the
market. For this reason, the relative transition probabilities are normalized by employment
in the respective industries. Note that, by construction, the industry under study always
receives unit weight: w; = 1. When calculating the transition probabilities with the IEB data,

I pool mobility patterns over commuting zones and time (1999-2017) in order to obtain a
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meaningful and stable weight matrix.

Given the weight matrix, the flow-adjusted Herfindahl-Hirschman Index

Jizt

J
Adjusted HHI; =Y. 55 (E.2)
j=1
is the squared sum of flow-adjusted employment shares for industry 7 in commuting zone z
at time t. In particular, the flow-adjusted employment share § is calculated as follows:

I
Yhe1 Wik " Lijnzt
I J
Zh:1 Wi * X1 Ljhzt
J

5jizt = (E.3)
When calculating these flow-adjusted shares, jobs in the same industry and commuting zone
receive unit weight, jobs in all other industries but the same commuting zone receive the
weight w;,, and jobs in all other commuting zone receive zero weight. With no flows between
industries, the neighboring industries receive zero weight and the flow-based HHI collapses to
the standard HHI with simple employment shares in the industry-by-commuting-zone pair:
HHI;,; = Z}-le szizt' With random flows between industries, all industries receive the same

weight and the flow-based HHI collapses to the standard HHI for commuting zones only.

Descriptive Statistics. The histogram in Figure E1 shows illustrates the distribution of
the flow-based Herfindahl-Hirschman Index. For employment in pairs of 4-digit NACE indus-
tries and commuting zones, the average flow-adjusted HHI turns out only half as large (0.168)
as the average standard HHI. At the 25th percentile, the median, and the 75th percentile,
the flow-adjusted HHI is 0.019, 0.075, and 0.226, respectively. Despite the flow adjustment,

16.1 and 27.9 percent of labor markets show up medium or high levels of concentration.
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Figure E1: Distribution of Flow-Adjusted HHI
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NoTE. — The figure illustrates the distribution of labor market concentration in Germany. Labor market

concentration refers to flow-adjusted HHIs for pair-wise combinations of 4-digit NACE industries and com-
muting zones, and is tracked with annual frequency. HHI = Herfindahl-Hirschman Index. NACE = Statistical
Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017.
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F Firm-Level Markdowns and Markups

In his seminal paper, Hall (1988) developed a tractable method to recover average price-cost
markups by relying on easily available production data, meanwhile known as the “Production
Function Approach”. The method is based on the insight that markups in the product market
manifest in a wedge between an input’s cost share and revenue share. De Loecker (2011) and
De Loecker and Warzynski (2012) generalized Hall’s framework to allow for different markups
across producers and a more flexible production technology. In their framework, the markup
is reflected by the difference between the output elasticity of a variable input and the input’s
revenue share. In addition to product market imperfections, Dobbelaere and Mairesse (2013)
refined the methodology to simultaneously determine imperfections in the factor market. To
correct for price-cost markups, the method relies on a variable input M which, unlike labor L,
is not subject to factor market imperfections. Allowing for a finitely elastic supply of workers

to the firm, the authors show that markdowns in the labor market can then be recovered as

MRPL  elasticity of output w.r.t. labor sg o (F.1)
W labor share - price-cost markup  ay, g% ’

where « denotes the share of expenditures on a certain input in total revenues and € denotes
the elasticity of output @) with respect to a certain input. Thus, the markdown mirrors the
ratio of the elasticity of output with respect to labor to the respective share of labor in
total revenues, corrected by the markup in the product market (which is itself the ratio of
the elasticity of output with respect to input M to the respective share of input M in total
revenues). While input shares are readily available from standard production data, the output

elasticities of the input factors must be estimated using regression techniques.

Econometric Framework. To estimate output elasticities, I follow Dobbelaere et al.
(2024) and specify the parameters of a three-factor Translog production function, which is a
logarithmic second-order Taylor approximation to an arbitrary twice-differentiable produc-
tion function. Specifically, I estimate the following output equation, separately for different
1-digit industries:

gjit = Bo + Biljie + Bmmjie + Brkjie + Bu l]2'it + Bmm m?it + Bk k‘?it (F2)

+ Bim Uit it + Bk Ljst Kjit + Bk Mjit kjir + 05 + G + €54

where ¢, [, m, and k reflect the quantities of output, labor, intermediate goods, and capital

(all in logs). The equation incorporates firm fixed effects 0; to account for time-invariant
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productivity differences between producers as well as year fixed effects (; to address advances
from technological change. Assuming that the markets for intermediate goods are perfectly

competitive (to correct for price-cost markups), I retrieve the relevant output elasticities

éCL) = B+ 2fy ljz-it + Bim My + @kka‘t (F.3)

éj\Q/l = B + 2B m?it + Bum Ljit + Brkjit (F.4)

which vary over firms and time. To finally recover markdowns, I follow Equation (F.1) and
combine the estimated output elasticities (F.3) and (F.4) with survey information on factor

shares of labor and intermediate goods.

Implementation for the German Labor Market. To estimate markdowns for the Ger-

man labor market, I assemble data from three different sources for the years 1999-2017:

e administrative information on overall headcount employment and the time-consistent

1-digit industry affiliation from the BHP data,

e survey information on annual revenues (in Euro), the monthly wage bill (in Euro, as
of June of the respective year), annual expenditure on intermediate goods (in Euro),
expenditure for investment (in Euro), and type of investments from the IAB Establish-

ment Panel, and
e national consumer price levels from the German Federal Statistical Office (Destatis).

As information on revenues, intermediate goods, and investment is asked retrospectively in
the TAB Establishment, I additionally make use of the 2018 wave and move this information
one year into the past. Building on the modified perpentual-inventory approach (Miiller,
2008; Miiller, 2010; Miiller, 2017), I approximate firms’ capital stock from information on
investment in the TAB Establishment Panel. To arrive at real values, I deflate all nominal
variables using the national consumer price levels. I eliminate information from the finance
and insurance sector, for which the revenue measure refers to balance sheet total (and is thus
not comparable with the other sectors). Moreover, I discard 1-digit industries that enter the
regression with less than 250 observations. Thus, the regression sample consists of 91,083
observations and 13,850 firms that belong to 30 1-digit sectors. As output is not observed
directly, I normalize revenues by exp(€é;;) to adjust for idiosyncratic components that are
independent of input use and productivity. To correct for survey-driven measurement error,

I trim the resulting markdowns at the 5th and 95th percentile of their yearly distribution.
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When reporting the results, I use cross-sectional survey weights to ensure that the markdowns

are representative for the German labor market.

Descriptive Statistics. Table F1 delivers descriptives statistics for the firm-level mark-
downs. Across firms from all sectors between 1999 and 2017, the firm-level markdowns aver-
aged 1.456 which, by taking the reciprocal, implies that workers are paid about 69 percent
of their marginal revenue product. When filtering for firms that belong to the subset of min-
imum wage sectors, the average markdown turns out lower, implying that workers obtain
81 percent of their MRPL, mirroring that minimum wage are supposed to counteract mark-
downs. My finding that markdowns point towards substantial monopsony power is well in
line with studies that adopt a complementary approach and semi-structurally estimate wage
elasticities of labor supply to the firm on related data from Germany (Hirsch, Schank, and
Schnabel, 2010; Bachmann and Frings, 2017; Hirsch, Jahn, and Schnabel, 2018; Bachmann,
Demir, and Frings, 2022; Hirsch et al., 2022). These studies typically arrive at elasticities in
the range between 1.5 and 4, implying that workers earn between 65 and 80 percent of their

marginal revenue product.

Relationship between Markdowns and Labor Market Concentration. My result
that the average labor market is highly concentrated (HHI=0.342) is consistent with both
aforementioned markdowns and available labor supply elasticities in a sense that all measures
point to considerable monopsony power in the German labor market. In a next step, I directly
relate firms’ markdowns to their labor market’s HHI value (for the baseline labor market
definition). On average, workers’ share in their marginal revenue product turns out larger
in labor markets with low HHI values (69.2 percent) than in markets with medium (67.1
percent) or high HHI values (60.8 percent). The finding that markdowns show up even in
labor markets with low HHI values suggests that alternative sources of monopsony power,
such as job differentiation or search frictions, give rise to monopsony power even in “thick”
labor markets with many employers (Manning, 2003).

Binned scatter plots in Figure F1 underline that there is a positive relationship between
firms’ markdowns and HHI values (in logs) — both for all sectors and the subset of minimum
wage sectors. Thus, markdowns clearly increase with higher labor market concentration. In
quantitative terms, Table F2 regresses firm-level markdowns on different measures of labor
market concentration. Using the baseline HHI, a 100 percent HHI increase (e.g., a reduction
in the number of equally-sized employers from 10 to 5 firms) raises firms’ markdowns on

average by 0.037. For the subset of firms in minimum wage sectors, this effect turns out even
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more pronounced. The positive relationship also holds for HHI values based on 3-digit NACE
industries, 5-digit NACE industries, 3-digit NUTS regions, and when using firms’ market
share as explanatory variable. Additional regressions show that, on average, the prevalence
of a sectoral minimum wage is associated with lower markdowns. Specifically, an increase of
a sectoral minimum wage by 1 Euro significantly reduces the average markdown by 0.025.
Thus, higher minimum wages move wages closer to marginal productivity, providing tenta-
tive evidence that the minimum wage policies limit employers’ wage-setting power. By and
large, the presented evidence underlines that higher labor market concentration confers more
monopsony power upon employers in the German labor market — as put forward by the

“structure-conduct-performance” literature.

Relationship between Markups and Labor Market Concentration. To ease the
later interpretation of the multivariate results through the lens of the monopsony model,
it is important to rule out any interplay between labor and product markets. In general,
industry-based measures of local labor market concentration might also reflect product market
concentration, notably when most of the products are sold locally (Manning, 2021). However,
certain implications of firms’ wage-setting power in the labor market could, in principle, also
arise from price-setting power in the product market. For instance, monopolists reduce their
output and, like monopsonists, employ fewer workers than in the absence of market power.

For lack of concentration indices in German product markets, I examine the relationship
between labor market power and product market power using estimated price-cost markups.
These firm-level markups are recovered in course of the markdown estimation. Unlike mark-
downs, the plausibility of these markups can be validated using survey information on firms.
Since 2008, the IAB Establishment Panel asks firms about the intensity of product market
competition using a four-point scale (Hirsch, Oberfichtner, and Schnabel, 2014): none (13.6
percent), low (14.2 percent), medium (36.8 percent), or high product market competition
(35.4 percent). If the estimated markups indeed mirror product market power, higher values
of self-rated product market competition should feature lower price-cost markups. To examine
this conjecture, Table F3 features regressions of the firm-level markups on binary variables
for firms’ perceived strength of product market competition. In line, the results show that
higher product market competition involves increasingly smaller markups, lending credence
to the markup (and the associated markdown) estimation.

Table F4 shows OLS regressions of firm-level markups on different measures of labor mar-
ket concentration. Indeed, there is a positive, albeit weak, relationship between labor market

concentration and markups. Reassuringly, however, the relationship collapses when looking
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at minimum wage sectors only, mitigating the concern that labor market concentration could
reflect product market power in the later multivariate analyses. Furthermore, the relationship
becomes even negative when excluding service sectors whose product markets are more local
by nature. Thus, in the later analysis, I will corroborate the robustness of the multivariate
results under exclusion of the service sectors. When filtering out service sectors, I roughly
follow the definition from Mian and Sufi (2014) and discard those sectors that are neither clas-
sified as “tradable” or “construction” industries: namely commercial cleaning, waste removal,

nursing care, security, temporary work, hairdressing, and chimney sweeping.
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G Effects of Labor Market Concentration: Further Evidence

In this section, I provide a set of robustness checks and heterogeneity analyses to further
inspect the effect of labor market concentration on wages and employment. Moreover, I
scrutinize the potentially confounding role of common labor supply or demand shocks as
well as product market power to facilitate the causal interpretation of the baseline regression

results.

Sensitivity and Heterogeneity. To test the sensitivity of the baseline wage effect, namely
-0.020 in Column (4) of Table 1, I perform additional IV regressions with alternative specifi-
cations in Table G1, labor market definitions in Table G2, and concentration indices in Table
G3. In these checks, most of the effects remain in close vicinity to the baseline, while some
turn out even more pronounced. When omitting industry-by-year fixed effects, the wage effect
becomes more negative by an order of magnitude. By contrast, using 3-digit-industry-by-year
fixed effects (rather than 2-digit-industry-by-year fixed effects) leaves the effect unaltered.
Albeit desirable, including 4-digit-industry-by-year fixed effects would absorb overly much
variation because the instrumental variable is essentially defined at this level. In terms of the
instrumental variable, the use of leave-one-out HHI (as an alternative to the leave-one-out
inverse number of firms) does not change the results. In terms of the labor market defini-
tion, 3-digit NACE industries and 3-digit NUTS regions deliver more negative effects whereas
the results hardly change for 5-digit NACE industries or the flow-based HHI formulation for
4-digit NACE industries. HHI values, that refer to new hires or the wage bill (rather than em-
ployment) do not produce markedly different results. The same holds true for specifications
that employ the Rosenbluth Index, the Inverse Number of Firms, the Exponential Index, or
the underlying market shares. The 1-Firm Concentration Ratio also delivers a negative but
markedly stronger negative effect on wages.

Next, I carry out separate regressions for West German and East German firms in Table
G4. Importantly, the negative effect of labor market on wages manifests in both parts of the
country. In Table G5, I explore whether the effect of labor market concentration varies at
different percentiles of the wage distribution in a firm. The results indicate that a 100 percent
increase in HHI reduces the 25th percentile by 0.8 percent, the median by 1.8 percent and
the 75th percentile by 2.8 percent. Hence, labor market concentration enables firms to push
down large portions of the wage distribution, with greater monopsonistic conduct at the top
than at the bottom end of the distribution. This heterogeneity mirrors related evidence that

non-routine cognitive workers in Germany are subject to a higher degree of monopsony power
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than non-routine manual or routine workers (Bachmann, Demir, and Frings, 2022).

I examine the robustness of the baseline employment effect, namely -0.034 in Column (4)
of Table 2, with respect to alternative specifications in Table G6, labor market definitions in
Table G7, and concentration indices in Table G8. Again, the effects turn out to be mostly
similar to the baseline, occasionally even larger.

In Table G9, regressions show that the negative effect of labor market concentration on
employment is evident both for West and East German firms. As my baseline effects always
refer to regular full-time workers, Table G10 provides employment effects for other groups of
workers for whom no interpretaple wage measure is available in the data. Importantly, I also
arrive at a similarly negative effect of labor market concentration on overall employment,
which is the sum of regular full-time, regular part-time, and marginal part-time workers.
Moreover, the regressions point out that more concentrated labor markets come along with
lower employment of marginal part-time workers. By contrast, I report a zero HHI effect on
employment of regular part-time workers. A leading explanation for this result is that, when
monopsonists curtail their demanded volume of work along the intensive margin, some regular
full-time workers work fewer hours and, thus, become regular part-time workers, seemingly

counterbalancing a genuinely negative HHI effect on regular part-time employment.

Causal Interpretation. The leave-one-out instrument, as given by Equation (4), is not
fully exogenous when labor supply or labor demand shocks are correlated across commuting
zones (e.g., due to common technology shocks). Specifically, the exogeneity assumption is
violated when the instrument exerts an additional direct effect, ® # 0, on the outcome variable
in the second-stage regression (i.e., other than through labor market concentration). When

allowing for instrument endogeneity, the second-stage regression takes the following form:
InYjie = 0-In HHI 1oy + ®-InINF;, + 65 + Cat + Cit + €jit (G.1)

To assess the magnitude of the potential bias, I formulate a range of values for this direct effect
between zero (exogeneity) and the estimated coefficient ®™" of the following reduced-form

regression of the outcome variable on the instrument itself:
InYjiz = ™" InINF;, + 8; + Cot + Cit + Ejint (G.2)

Given this range, I apply the plausibly exogenous regression method (Conley, Hansen, and

Rossi, 2012) to derive bounds for the causal effect of labor market concentration on the
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outcomes of interest.

Table G11 systematically delivers the results when applying the plausibly exogenous re-
gression method to the baseline wage and employment regression, respectively. In terms of
wages, the reduced-form regression yields a coefficient of -0.0167. This coefficient reflects the
maximum of instrument endogeneity that can enter the second-stage regression of the wage
variable on the first-stage variation in labor market concentration. Under the assumption that
the instrument’s direct effect on wages in the second stage ranges between zero (full exogene-
ity) and -0.0167 (reduced-form effect), the bounds for the second-stage effect of labor market
concentration on wages range between -0.027 and 0.007. Thus, the causal effect of labor mar-
ket concentration on wages is negative provided that the direct effect of the instrument on
wages in the second stage is greater than -0.0115, or smaller than 68.9 (=0.0115/0.0167)
percent of the reduced-form effect. Hence, the negative effect of labor market concentration
on wages remains even for a large degree of potential instrument endogeneity.

In terms of employment, the reduced-form regression for employment delivers a coefficient
of -0.0278. The plausible interval for the second-stage effect of HHI on employment ranges
between -0.051 and 0.017. Accordingly, the true effect of labor market concentration on em-
ployment is negative provided that the size of the instrument’s direct effect on employment
in the second stage is smaller than 50.7 (=0.0141/0.0278) percent of the reduced-form ef-
fect. Again, the negative effect of labor market concentration on employment holds for large
potential violations of exogeneity of the instrument.

As discussed in Section 5, industry-based measures of local labor market concentration
might pick up product market concentration unless the latter has a national rather than a
local dimension. Under imperfect competition in product markets, firms with monopoly power
will lower output and employment (Marinescu, Ouss, and Pape, 2021) and, consequently,
market wages might decline even in the absence of monopsony power. These lower wages are
set competitively and remain tied to marginal productivity along an infinitely elastic labor
supply curve to the firm. In the presence of rent sharing, however, monopolists will pass
on parts of their profits to their employees, thus paying higher wages (Qiu and Sojourner,
2023). Taken together, the effect of product market power on wages is theoretically ambiguous
whereas the effect on employment is clearly negative. Reassuringly, the analysis in Appendix
F has shown that labor market concentration positively correlates with markdowns and that
such a positive relationship with price-cost markups is not evident, ruling out a confounding
impact of product market power. As an additional check, Table G12 re-runs the regressions

without the service sectors where product markets tend to have more of a local nature and
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thus might overlap with labor markets. In line with the absence of a positive relationship
between HHI values and markups in these sectors, the effects of labor market concentration
on wages and employment change hardly change.

By and large, I document robust evidence that firms employ fewer workers at lower
wage levels when operating in more concentrated labor markets. The finding that higher
labor market concentration reduces both wages and employment corroborates the prediction
of monopsony theory in a sense that employers with labor market power suppress wages
along a positively-sloped labor supply curve to the firm. Division of the baseline employment
elasticity by the respective wage elasticity yields a wage elasticity of labor supply of 1.7
(=0.034/0.020). Albeit conceptually different, this value appears plausible in a sense that
it lies in the ballpark of estimated wage elasticities of labor supply to the single firm from

dynamic monopsony models on the German labor market.
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H Minimum Wage Effects: Further Evidence

This section assembles additional evidence on the minimum wage effects on wages and em-
ployment. First, I inspect the relationship between minimum wage levels and the baseline
HHI values. Second, I provide visual evidence for the baseline minimum wage effects on em-
ployment. Third, I provide full details on the sensitivity and heterogeneity analyses for the

minimum wage effects.

Relationship between Minimum Wages and HHI. In terms of the moderating vari-
able, the use of average HHI values will give rise to endogeneity in case minimum wage changes
correlate with HHI levels. To gauge the magnitude of this potential bias, Table H1 regresses
time-varying values of the baseline HHI on the level of sectoral minimum wages to shed light
on the correlation between both variables. Conditional on the covariates from the baseline
specification, the variables do not exhibit any correlation at all (p=0.90), invalidating the

concern that averaging over HHI might induce endogeneity.

Heterogeneity of Wage Effects. In Table H2, I estimate the minimum wage effects of
wages separately for the West and East German labor market. In either case, the main effect
is significantly positive but turns out more pronounced in East Germany where general wage
levels tend to be lower. Both interaction effects turn out to be positive but only the coefficient
for West Germany remains significant.

First and foremost, minimum wages push up wages at the bottom of the wage distri-
bution. Hence, higher percentiles of the wage distribution are supposed to show accordingly
smaller wage effects. To test this conjecture, Table H3 displays the effects of sectoral minimum
wages on the 25th percentile, the median, and the 75th percentile of the firm-specific wage
distribution of regular full-time workers. In zero-HHI markets, a minimum wage increase by
10 percent significantly raises the 25th percentile of the wage distribution by 1.4 percent. In,
this effect weakens for higher percentiles of the distribution where wage rates increasingly
exceed the wage floors: an analogous minimum wage increase moves the median wage by 0.9
percent and the 75th percentile of the wage distribution by just 0.5 percent. Yet, the fact that
the middle and upper part of the distribution shifts mirrors the large Kaitz Indices found in
Table B2. For each of the three percentiles, increases in sectoral minimum wages bite harder
in more concentrated labor markets, although only the interaction effects at the median and
75th percentile are significantly positive. Interestingly, the interaction effect for the 75th per-

centile is still substantive, reflecting evidence that, in highly concentrated minimum wage
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sectors, employers can suppress wages not only at the bottom but also at the top of their

firm-specific wage distribution (from Table G5).

Minimum Wage Effects on Employment. Figure H1 visualizes the minimum wage

elasticities of employment by HHI for the baseline specification in Column (4) of Table 4.

Non-Linearities. I perform multiple checks to examine the sensitivity and heterogeneity
of the estimated minimum wage effects on employment. As my analysis takes place at the firm
level and the firm-weighted HHI distribution is not uniform, the identification of the linear
interaction effect may not reflect all parts of the HHI range equally. To ascertain that the
positive HHI gradient is not just a result of the linearity assumption, I construct interaction
effects between minimum wage levels and indicator variables that separate low- from high-
HHI labor markets. Following E.U. antitrust thresholds, Table H4) displays the effects for
divisions of the HHI range into two, three, four and five domains. Across these specifications,
the estimates exhibit the same pattern as before: negative employment effects in slightly
concentrated markets that weaken for higher HHI domains and, ultimately, become positive

in highly concentrated labor markets.

Sensitivity and Heterogeneity of Employment Effects. I perform sensitivity checks
for alternative specifications in Table H5, labor market definitions in Table H6, and concen-
tration measures in Table H7. In general, the results are robust to various modifications of
the baseline equation, thus lending further support to the monopsony argument.

In line with the insignificant correlation between HHI values and sectoral minimum wage
levels (see Table H1), the use of time-varying or predetermined HHI values as moderat-
ing variable does not lead to marked changes in the elasticity estimates. In particular, as a
more rigorous alternative to HHI averages, predetermined HHI values eliminate any reverse
causality between minimum wage effects and HHI values but, as a drawback, provide a less
representative picture of the underlying labor market concentration over the period of study.
When constructing predetermined HHI values, I pick the HHI value in the year before the
firm was first subject to minimum wage legislation in the period under study. For lack of
time-consistent information on 1998, I resort to the 1999 HHI value if needed. In a further
robustness check, I demonstrate that omitting sector-specific linear time trends does not alter
the pattern of minimum wage effects. Furthermore note that, given the log-linear formula-
tion, the identification of the baseline effects solely rests on adjustments of minimum wage

levels. Hence, variation from the introduction of a sectoral minimum wage does not enter
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the baseline regression. Even in the absence of a minimum wage regulation, the availability
of unemployment benefits or quasi-fixed cost of labor supply define a lower wage ceiling, a
so-called “implicit minimum wage”. To capture full variation in minimum wage legislation, I
assign operating firms an implicit minimum wage in the year preceding the minimum wage
introduction, proxied by the fifth percentile of the hourly wage distribution. For lack of IEB
information on individual hours worked, I construct the fifth percentile of hourly wage rates
by dividing weekly earnings of regular full-time workers by 40 working hours per week. In
the augmented regression, the main effect remains negative while the HHI interaction effect
turns out to be positive yet again.

By and large, the observed pattern of elasticities is not sensitive to broader or narrower
definitions of labor markets. The interaction effect remains positive both for 3-digit or 5-digit
industries but turns insignificant for the broader definition. However, the most convincing
way to test the sensitivity of the industry dimension is to take additionally into account em-
ployment opportunities outside the discrete segments of these classifications. Crucially, when
performing such a flow adjustment (see Appendix E), the positive effect of labor market
concentration on the employment effects of minimum wages strengthens by an order of mag-
nitude. In terms of the regional dimension, the use of 3-digit NUTS regions does not result
in marked changes. As an alternative to the stock of employment, the monopsony argument
also holds true when constructing the HHI based on new hires or the wage bill. Moreover,
the results remain unchanged when employing alternative concentration indices — namely the
Rosenbluth Index, the 1-Firm Concentration Ratio, the Inverse Number of Firms, and the
Exponential Index — or the underlying market shares as moderating variables.

In a next step, I perform separate regressions by West Germany and East Germany in
Table H8. In line with a stronger bite, the negative employment effects in low-HHI markets
turn out more pronounced in East than in West Germany. Importantly, Table H9 shows
that my findings in favor of the monopsony argument my findings in favor of the monopsony
argument carry over to overall employment, which comprises regular full-time, regular part-
time and marginal part-time workers. Interestingly, the subgroup of regular part-time workers
exhibits positive employment effects not only in highly concentrated but, to a lesser degree,
also in slightly concentrated labor markets. Since the subgroup of regular full-time workers
shows a fairly strong decline in slightly concentrated labor markets, an obvious explanation
for the increase in regular-part time employment in low-HHI markets is an employer-driven
reduction in individual working hours that transforms some regular full-time workers into

regular part-time workers. In addition, with higher minimum wage levels, the monthly income
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of marginal part-time workers increasingly exceeds the threshold above which marginal part-
time jobs automatically turn into regular part-time jobs. This mechanism is supposed to be
more pronounced in highly concentrated markets where wage increases tend to be stronger.
Accordingly, the effect on marginal employment in high-HHI markets is the least positive
among the different groups of workers and turns out not to be statistically different from the

effect in low-HHI markets.

Non-Monotonous Relationship. Table H10 displays the full results when regressing log
employment on a full set of interaction terms between log sectoral minimum wages, labor
market concentration (measured as average HHI), and indicator variables for five quintiles of

bindingness of the sectoral minimum wage in a firm (measured as average Kaitz Index).

Minimum Wage Introduction in the Sectors. Building on the timing-based event-
study specification, Figure H2 visualizes the estimated dynamic treatment effects for firms’
average daily wages of regular full-time workers before and after the event. It is important to
note that, unlike for employment, the quarterly values for average daily wages are subject to
some temporal aggregation. The reason is that, by default, workers’ total earnings per job are
notified only on a calendar-year basis in the IEB data. Thus, average daily wages at quarterly
reference dates in the AWFP data become increasingly smoothed to the extent that workers
experience wage changes over the course of the calendar year. For instance, suppose that
there is a minimum wage hike on October 1, 2014. Due to the practice of calender-year-wise
reporting in the IEB, the increase in earnings is averaged over the entire calendar year rather
than attributed only to the fourth quarter. Thus, average daily wages of the affected workers
in the first, second, and third quarter would be over-reported in the AWFP data whereas

daily wages in the fourth quarter of 2014 would be under-reported.
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Figure H1: Minimum Wage Elasticity of Employment
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Herfindahl-Hirschman Index

NOTE. — The figure illustrates estimated minimum wage elasticities of employment. Estimates stem from
fixed effects regressions of log employment (in terms of regular full-time workers per firm) on log sectoral
minimum wage levels as well as their interaction effect with labor market concentration (measured as average
HHI over time). The thick line reports point estimates for different levels of concentration. The grey shade
represents 90 percent confidence intervals. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.
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Table H4: Minimum Wage Effects on Employment by Categorial Interaction Effects

) (2) (3) (4)
Two Three Four Five
Categories Categories Categories Categories
Log Log Log Log
Regular FT Regular FT Regular FT Regular FT
Employment Employment Employment Employment
Loe Mini W -0.217*** -0.222%** -0.226*** -0.225%**
0g Aluunum Wage (0.033) (0.033) (0.033) (0.033)
Log Minimum Wage Reference Reference
x HHI (0.00-0.05) Group Group
Log Minimum Wage Reference
x HHI (0.00-0.10) Group
Log Minimum Wage Reference
x HHI (0.00-0.20) Group
Log Minimum Wage 0.115 0.116
x HHI (0.05-0.10) (0.099) (0.099)
Log Minimum Wage 0.288%+* 0.298*** 0.299***
x HHI (0.10-0.20) (0.088) (0.092) (0.092)
Log Minimum Wage 0.204**
x HHI (0.20-0.40) (0.095)
Log Minimum Wage 0.260%** 0.275%%* 0.286***
x HHI (0.20-1.00) (0.088) (0.090) (0.092)
Log Minimum Wage 0.555*#*
x HHI (0.40-1.00) (0.188)
Control Variables Yes Yes Yes Yes
Fixed Eff Firm Firm Firm Firm
1xe ects CZ x Year CZ x Year CZ x Year CZ x Year
Labor Market NACE-4 NACE-4 NACE-4 NACE-4
Definition x CZ x CZ x CZ x CZ
(Object) (Employment)  (Employment)  (Employment)  (Employment)
Observations 2,700,155 2,700,155 2,700,155 2,700,155
Adjusted R? 0.877 0.877 0.877 0.877
NoTE. — The table displays fixed effects regressions of log employment (in terms of regular full-time workers per firm)

on log sectoral minimum wage levels as well as their categorial interaction effect with labor market concentration (mea-
sured as average HHI over time). The set of control variables includes log sectoral employment, the sectoral share of firms
subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) are
clustered at the sector-by-federal-state level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-Hirschman
Index. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. * = p<0.10. **

= p<0.05. *¥** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.
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Table H10: Minimum Wage Effects on Employment by Bindingness

(1)

By Kaitz
Index
Log
Regular FT
Employment
. *kk
Log Minimum Wage (883(7))
.. - — 0.088**
Log Minimum Wage x 2nd Kaitz Quintile (0.035)
.. - — 0.099*
Log Minimum Wage x 3rd Kaitz Quintile (0.056)
.. - — -0.094
Log Minimum Wage x 4th Kaitz Quintile (0.071)
.. - — -0.302%***
Log Minimum Wage x 5th Kaitz Quintile (0.106)
Hkk
Log Minimum Wage x HHI (8223)
. - — 0.553
Log Minimum Wage x HHI x 2nd Kaitz Quintile (0.341)
. - — 0.435
Log Minimum Wage x HHI x 3rd Kaitz Quintile (0.508)
. - — 0.073
Log Minimum Wage x HHI x 4th Kaitz Quintile (0.701)
. - — -1.485%*
Log Minimum Wage x HHI x 5th Kaitz Quintile (0.685)
Control Variables Yes
Fixed Effects CZF;HXI’lear
Labor Market NACE-4
Definition x CZ
(Object) (Employment)
Observations 2,700,155
Adjusted R? 0.877
NOTE. — The table displays fixed effects regressions of log employment (of regular full-time workers per firm) on a

full set of interaction terms between log sectoral minimum wage levels, labor market concentration (measured as av-
erage HHI over time), and five quintile groups of minimum wage bindingness (measured as average Kaitz Index). The
set of control variables includes log sectoral employment, the sectoral share of firms subject to a collective bargaining
agreement, and sector-specific linear time trends. The Kaitz Index is calculated as the ratio of the sectoral minimum
wage to the median hourly wage rate of regular full-time workers within a firm. Standard errors (in parentheses) are
clustered at the sector-by-federal-state level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-Hirschman
Index. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. * = p<0.10.
** = p<0.05. ¥*¥* = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.
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I Discussion: Further Evidence

The following section provides more information on the German literature on the own-wage
elasticity of employment based on minimum wage variation. In addition, I report conventional
minimum wage effects that do not take into account the (potentially) moderating role of labor

market concentration.

The Own-Wage Elasticity of Employment. To make my results and estimates from the
literature comparable, it is necessary to interpret employment responses to minimum wages
in relation to the magnitude of the underlying bite. For each study in Figure 6, I calculate
the own-wage elasticity of employment based on minimum wage variation by dividing the
minimum wage elasticity of employment by the respective minimum wage elasticity of wages.
Note that, in the polar case of perfect competition, the own-wage elasticity of employment is
equivalent to the own-wage elasticity of labor demand.

For this study, I determine own-wage elasticities of employment at different HHI levels
by dividing the minimum wage elasticity of employment from Column (4) in Table 4 by
the minimum wage elasticity of wages from Column (4) in Table 3. The respective standard
errors stem from a Bootstrap algorithm with 50 replications. For studies from the literature
that do not explicitly report the own-wage elasticity of employment, I divide the reported
minimum wage elasticities of employment by the respective minimum wage elasticities of
wages by myself (provided that both effects stem from sufficiently comparable specifications).
If the standard error of the own-wage elasticity of employment is not reported, I apply the
Delta method to reported minimum wage elasticities of wages and employment along with
their standard errors (or t statistics) and assume that the covariance between wage and
employment effects is zero. I disregard own-wage elasticities of employment that are not based
on a significantly positive minimum wage elasticity of wages because, in the absence of a bite,
causal minimum wage effects on employment will not manifest. When there are estimates for
a range of different subgroups, I take the estimate for the broadest group of workers. If the
study reports several post-treatment effects, I select the effect in closest proximity to the
timing of the treatment. If available, I collect separate effects by East and West Germany
and by unit of observation.

For the international minimum wage literature, similar overviews on the own-wage elas-
ticity of employment are available in Azar et al. (2024), Bailey, DiNardo, and Stuart (2021),
Brown and Hamermesh (2019), Dube (2019), Harasztosi and Lindner (2019), Derenoncourt

and Montialoux (2021), and Dube and Zipperer (2024). In these summaries, the majority
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of own-wage elasticities of employment based on minimum wage variation do not turn out
to be significantly different from zero, mirroring evidence from the German labor market.
Specifically, the most recent overview from Dube and Zipperer (2024) collects 72 minimum
wage studies, which are published in peer-reviewed journals, and arrives at a relatively small

average own-wage elasticity of employment of -0.14.

Conventional Minimum Wage Effects. Conventional minimum wage studies generally
pool information across different labor markets and, thus, might conceal heterogeneity by
market form. By pooling negative employment effects in more competitive markets and pos-
itive employment effects in more monopsonistic markets, these studies typically arrive at
average employment effects in the midst of both extremes. The exact level of this average
effect hinges on the unit of observation underlying the estimation. While regressions at the
labor market level assign equal weight to each labor market, regressions at the firm level
weight labor markets with many firms (i.e., with low HHI) more strongly. Consequently, the
average own-wage elasticity of employment across labor markets should approach zero more
closely than the average elasticity across firms (see Appendix Table I1).

Table I1 reports conventional minimum wage effects at the micro and the aggregate level.
Specifically, I simplify Equation (5) such that it no longer involves an interaction term between
minimum wage levels and HHI and estimate the resulting wage and employment effects at the
firm and sector-by-market level. In line with the above proposition, the own-wage elasticity
of employment at the firm level turns out significantly negative (-2.806) by mainly reflecting
emplyoment responses in low-HHI markets. In contrast, the elasticity at the sector-by-market
level, which assigns equal weight to all labor markets, is not significantly different from zero
(40.415). In line, Diitsch, Ohlert, and Baumann (2024) review the German minimum wage
literature and conclude, that employment effects generally turn out more negative at the firm
than at the regional level. For instance, Dustmann et al. (2022) analyze minimum wage effects
at both the region and firm level and arrive at a significantly negative own-wage elasticities
of employment for firms, but an insignificant close-to-zero elasticity at the level of regions.
Vice versa, many of the remaining estimates originate from the aggregate (or worker) level

and tend to deliver close-to-zero or insignificant own-wage elasticities of employment.
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Table I1: Conventional Minimum Wage Effects

(1) (2) (3) (4)
Micro Micro Aggregate Aggregate
Level Level Level Level
Log Log Log Log
Mean Daily Regular FT Mean Daily Regular FT
Wages Employment Wages Employment
Loe Mini Wi 0.086%** -0.215%%* 0.098%** 0.041
0g Anunuin vage (0.019) (0.032) (0.033) (0.123)
Control Variables Yes Yes Yes Yes
Fixed Bff Firm Firm Sector x Market Sector x Market
1xe ects CZ x Year CZ x Year CZ x Year CZ x Year
Observations 2,700,155 2,700,155 44,417 44,417
Adjusted R? 0.811 0.877 0.837 0.962
Unit of Observation Firm x Year Sector x Market x Year
Own-Wage -2.806%** 0.415
Elasticity of (0.450) (1.432)
Employment p = 0.000 p=0.772
NOTE. — The table displays fixed effects regressions of the outcome variable (in logs) on log sectoral minimum wage

levels. The set of control variables includes log sectoral employment, the sectoral share of firms subject to a collective
bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) are clustered at the sector-
by-federal-state level. The own-wage elasticities of employment are calculated by dividing the minimum wage elasticity
of employment from Column (3) or (4) by the respective minimum wage elasticity of wages from Column (1) or (2).
The respective standard errors stem from a Bootstrap algorithm with 50 replications. CZ = Commuting Zone. FT =
Full-Time. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017.
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