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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, I 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 e!ect 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 e!ects (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 e!ects 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 e!ects 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 e!ective arrival rate of job o!ers, 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 A!airs 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
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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 e!ects on employment. On the other hand, this negative e!ect must

weaken for increasing levels of labor market concentration. Moreover, provided that minimum

wages are set close to market-clearing rates, minimum wage e!ects 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
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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 e!ects 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 e!ective 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 e!ects, I verify whether sectoral minimum wages in Germany e!ectively

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 e!ect 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 e!ects

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 e!ect on employment conceals important heterogeneity be-

cause the underlying relationship is non-monotonous: at first, the positive employment e!ect

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-
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ing many alternative model specifications, di!erent 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 e!ects. Finally, the results carry over to the aggregate level and a complementary

event-study analysis highlighting the e!ects 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 e!ective measure to counteract

negative consequences of monopsony power without detrimental or, in extreme cases of labor

market concentration, even positive e!ects 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 e!ects in the minimum wage

literature is (partly) stemming from the practice that conventional minimum wage studies

pool together opposite e!ects 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 e!ects 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
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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 e!ects 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 A!airs

has the right to declare collectively agreed wages to be universally binding. Since 1997, such

minimum wages have come into e!ect in an increasing number of sectors and are regularly
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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 e!ects of these minimum wages on single targeted sectors, such as main construction

(König and Möller, 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

e!ectively raised wages, especially in East Germany, but disemployment e!ects are hard

to find in the sectors under study (Möller, 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

e!ects 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 a!ect or even stimulate employment in more monopsonistic labor markets. The

international and German minimum wage literature frequently arrive at near-zero employ-

ment e!ects (Card and Krueger, 1995; Neumark and Wascher, 2008; Caliendo, Schröder, 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 e!ects with economic the-

ory (e.g., Card and Krueger, 1994; Möller, 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 e!ects in three occupations from the U.S. general merchandise

sector (and the fast food industry as a robustness check). In a similar fashion, Mungúıa

Corella (2020) di!erentiates minimum wage e!ects 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 e!ects of minimum wages in U.S. labor

markets.1 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

1Using an alternative approach with Japanese manufacturing data, Okudaira, Takizawa, and Yamanouchi
(2019) show that minimum wage employment e!ects disappear when firms’ pre-treatment gap between the
value of the marginal product of labor and the wage rate is su”ciently large.
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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

a!ected 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

e!ects on employment but that it also strengthens the positive e!ects 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 e!ect 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 e!ects 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 e!ect of

labor market concentration on wages and employment absent minimum wage regulations. In

Section 7, I test the monopsony argument by investigating whether the e!ects 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 e!ects of minimum wages. I conclude in Section 9.

2 Theoretical Background

In the following section, I discuss the e!ects 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.
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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
C . 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
min raises marginal

cost and, thus, makes firms lay o! the least productive units of labor. As a result, minimum

wages initiate unambiguously negative e!ects on employment along the intensive or the exten-

sive margin (Stigler, 1946). During the early 1990s, however, novel research designs delivered

near-zero employment e!ects (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 o!ers several

explanations to reconcile the absence of disemployment e!ects 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 e!ect 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 e!ects simply because firms did not

fully comply with the minimum wage regulation (Ashenfelter and Smith, 1979). Moreover, in

an e”ciency 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 e!ects – 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 µ 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 o!er higher wages to both new hires and

incumbent workers. Consequently, the monopsonist will find it optimal to reduce employment

L
M vis-à-vis the competitive level to mark down the wage rate w

M below workers’ marginal
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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, µ: MRPL
wM = µ+1

µ (Ashenfelter, Farber, and Ransom, 2010).

In monopsonistic labor markets, minimum wages entails less negative employment e!ects

than in perfectly competitive markets and, for moderately-set wage floors, can even stimulate

employment (Stigler, 1946; Lester, 1947). Specifically, the employment e!ect di!ers between

three regimes: First, in the unconstrained regime below the monopsonistic wage w
M , mini-

mum wages do not bind. Second, in the supply-determined regime, the minimum wage lies

in the interval between the monopsonistic wage w
M and the market-clearing wage w

C . 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

regime, the minimum wage exceeds the market-clearing wage w
C , and the minimum wage

materializes along the negatively sloped labor demand curve. Thus, the negative employment

e!ects along the demand-determined regime may (partly) o!set the positive e!ects 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 di!erent

revenue functions choose their labor input Lj while taking each other’s quantities as given.

The market wage w
O 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

wO
= µ + HHI

µ
(1)

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
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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
O and the

market-clearing wage w
C stimulates employment in the Cournot oligopsony model.2

The previous elaborations highlight that monopsony power moderates employment e!ects

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 di!erentiation and

search frictions (Azar and Marinescu, 2024). First, in job di!erentiation models, monopsony

power arises because worker have heterogeneous preferences over jobs that di!er 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 di!erentiation, 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 o!ers – 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 e!ects 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 di!erentiation 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 e!ective 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 Schönberg,

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.3 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 A!airs declared universally binding. Every few

years, these sectoral minimum wages were subject to adjustments in the underlying CBAs,

o!ering rich variation to study the minimum wage e!ects 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

di!erentiate 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 A!airs 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 (Müller and Wolter,

2020). The IEB collect job notifications on the entirety of workers in Germany who are liable

to social security contributions.4 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 a”liation, 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.5 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 di!erent measures of labor market concentration.

I combine the resulting concentration indices with information from the Establishment

History Panel (BHP) to study wage and employment e!ects 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

o!ers 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.

5In 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
o”ces or workplaces. In principle, branch o”ces 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 di!erentiate between
branch o”ces 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 a”liation, I enrich the data with minimum wages levels that the Ministry

of Labor and Social A!airs 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 IAB Establishment Panel, which is an annual representative survey on German

firms (Ellguth, Kohaut, and Möller, 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

e!ectively restrict personnel turnover between close competitors (Krueger and Ashenfelter,

2022). Second, by lowering the e!ective 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, Nimczik, 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

HHImt = J⩀
j=1 s

2
jmt (2)

where sjmt = Ljmt⩀J
j=1 Ljmt

represents the share of firm j in employment of labor market m in

year t. HHI values range from 0 to 1, and higher values signal greater concentration. In

many countries, the HHI o!ers 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).6

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, Herkenho!, and Mongey, 2022; Rinz,

2022). As baseline specification, I define labor markets m as combinations of 4-digit NACE

industries i 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

6Note 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 di!er 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 o!ers) 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 IAB 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 e!ect 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 E!ects 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 e!ects 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 e!ects.

Empirical Model. To study the e!ect of labor market concentration on the outcome

variables of interest, I estimate the following fixed-e!ects model

lnYjizt = ω ⌐ lnHHIizt + εj + ϑzt + ϑit + ϖjizt (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, εj , ϑzt, and ϑit are firm,

commuting-zone-by-year, and industry-by-year fixed e!ects, and ϖ is an error term. For these
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analyses, I keep only those observations that refer to years before minimum wage regulations

came into e!ect in the respective sector.7 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 e!ects to capture unobserved time-invariant

heterogeneity across employers. Thus, the identification of elasticity estimates ω̂ stems from

variation within firms over time. In a second regression, I add year fixed e!ects 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 e!ects 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 e!ects and 2-

digit-industry-by-year fixed e!ects 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 e!ect

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 c by the average of the log inverse

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

ln INF
⌐c
it = ⊍z≠c ln INFizt

Z − 1 = ⊍z≠c lnJ⌐1izt

50
(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

7As 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 e!ect 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 e!ect 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.

E!ects 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

e!ects of labor market concentration on the average daily wages of regular full-time workers.

The first regression with mere firm fixed e!ects 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 e!ect almost

halves when adding year fixed e!ects. In Column (3), when controlling for commuting-zone-

by-year and 2-digit-industry-by-year fixed e!ects, this e!ect 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 e!ect size is in close proximity

to IV results from the related literature.8 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 di!erent 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: E!ects of Labor Market Concentration on Wages

(1)
Log

Mean Daily
Wages

(2)
Log

Mean Daily
Wages

(3)
Log

Mean Daily
Wages

(4)
Log

Mean Daily
Wages

Log HHI
-0.025***
(0.007)

-0.014***
(0.004)

-0.008***
(0.002)

-0.020***
(0.004)

Fixed E!ects Firm
Firm
Year

Firm
Year ⋊ CZ

NACE-2 ⋊ Year

Firm
CZ ⋊ Year

NACE-2 ⋊ Year

Instrument None None None Log INF ⌜{c}
Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

Observations 2,139,426 2,139,426 2,139,400 2,139,400

First-Stage E!ect
0.820***
(0.042)

F: Instrument 387.0

Note. — The table displays fixed e!ects 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 di!erent from zero at 1 percent levels.

E!ects of Labor Market Concentration on Employment. To see whether the nega-

tive e!ect on wages in more concentrated labor markets also comes along with fewer workers,

Table 2 estimates the e!ect 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 e!ect, indicating that more concentrated labor markets

employ significantly less workers vis-à-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.9 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 e!ects are significantly di!erent from zero.

Sensitivity and Heterogeneity. To test the sensitivity of the baseline e!ects, I perform

additional IV regressions with alternative specifications, labor market definitions, and con-

centration indices. In these checks, most of the e!ects 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: E!ects of Labor Market Concentration on Employment

(1)
Log

Regular FT
Employment

(2)
Log

Regular FT
Employment

(3)
Log

Regular FT
Employment

(4)
Log

Regular FT
Employment

Log HHI
-0.050***
(0.012)

-0.055***
(0.011)

-0.020***
(0.005)

-0.034***
(0.011)

Fixed E!ects Firm
Firm
Year

Firm
CZ ⋊ Year

NACE-2 ⋊ Year

Firm
CZ ⋊ Year

NACE-2 ⋊ Year

Instrument None None None Log INF ⌜{c}
Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

Observations 2,139,426 2,139,426 2,139,400 2,139,400

First-Stage E!ect
0.820***
(0.042)

F: Instrument 387.0

Note. — The table displays fixed e!ects 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 e!ects 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 e!ect

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 e!ect of

labor market concentration on wages and employment (see Appendix Table G11). Under

the assumption that the instrument’s direct e!ect in the second stage ranges between zero

(exogeneity) and the reduced-form e!ect, the bounds for the second-stage e!ect 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 e!ects 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 e!ect.

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 e!ects 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 E!ects

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 e!ects on employment. Specifically, I scrutinize

whether sectoral minimum wages exhibit less adverse employment e!ects 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 e!ects proceeds in two steps.

In a first step, I test whether higher sectoral minimum wages e!ectively raise wage levels. An

empirical bite confirmation is an essential prerequisite because causal e!ects on employment

will not manifest unless minimum wages are binding. Provided that there is a significant bite,

I examine the minimum wage e!ects on employment in a second step. In both cases, the

baseline version of the regression model takes the following log-linear form

lnYjsrizt = ϱ ⌐ lnwmin
srt + ς ⌐ lnwmin

srt ⌐HHI iz + X
T
st φ + εj + ϑzt + ϖjsrizt (5)

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

for year t, wmin is the prevailing minimum wage in sector s and federal state r, HHI is the
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respective Herfindahl-Hirschman Index, X is the set of control variables, εj and ϑzt are firm

and commuting-zone-by-year fixed e!ects, and ↼ is the error term.10 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 e!ect 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: ↽̂ Y
wmin = ϱ̂+ ς̂ ⌐HHI. Standard

errors are clustered at the sector-by-federal-state level.

As in Section 6, I successively include firm fixed e!ects, year fixed e!ects, and commuting-

zone-by-year fixed e!ects in a first, second, and third specification of (5) to absorb unobserved

time-invariant heterogeneity between employers and local supply or demand shocks.11 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 e!ects within firms at fixed values of labor market concentration. However,

in a fixed-e!ects panel design, demeaning an interaction e!ect 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 e!ect of minimum wages at di!erent HHI values but also the e!ect of HHI at

di!erent minimum wage levels. Yet, averaging over HHI will ensure that the interaction e!ect

captures solely the moderating e!ect of level di!erences 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

10The notation in (5) highlights that minimum wages di!er regionally in some sectors. If so, minimum wages
are set di!erently for West Germany and East Germany, or by federal state.

11Note that, unlike in Equation (2), I cannot control for industry-by-year fixed e!ects 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.12

Minimum Wage E!ects on Wages. Before turning to employment e!ects, it is neces-

sary to verify whether the minimum wages actually raised wages. Building on Equation (5),

Table 3 displays the estimated minimum wage e!ects 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.13 Column (4) relates to the baseline

specification with firm fixed e!ects, commuting-zone-by-year fixed e!ects, 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 e!ects 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 e!ects and the interaction e!ects are significantly di!erent from zero.

Heterogeneity of Wage E!ects. In terms of East-West di!erences, the main e!ect is

always significantly positive but turns out more pronounced in East Germany where the

wage level generally tends to be lower. The interaction e!ects turn out to be positive in both

regions but only the coe”cient 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 e!ects 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 e!ects at the median and

75th percentile are significantly positive.

12As a more rigorous alternative to HHI averages, predetermined HHI values eliminate any reverse causality
between minimum wage e!ects 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.

13In default of a bite, near-zero minimum wage e!ects on employment would have a fundamentally di!erent
implication relative to a setting with binding minimum wages.
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Table 3: Minimum Wage E!ects on Wages

(1)
Log

Mean Daily
Wages

(2)
Log

Mean Daily
Wages

(3)
Log

Mean Daily
Wages

(4)
Log

Mean Daily
Wages

Log Minimum Wage
0.689***
(0.023)

0.077***
(0.025)

0.045*
(0.025)

0.083***
(0.019)

Log Minimum Wage

⋊ HHI
0.733***
(0.142)

0.382***
(0.109)

0.263***
(0.096)

0.243***
(0.084)

Control Variables No No No Yes

Fixed E!ects Firm
Firm
Year

Firm
CZ ⋊ Year

Firm
CZ ⋊ Year

Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

Observations 2,700,155 2,700,155 2,700,155 2,700,155

Adjusted R2 0.799 0.810 0.811 0.811

Note. — The table displays fixed e!ects 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 e!ect 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 E!ects on Employment. Given the underlying bite of sectoral min-

imum wages, I proceed with studying the minimum wage e!ects on employment. Table 4

displays the estimated minimum wage e!ects on employment, using an analogous version

of Equation (5). The results buttress the monopsony argument. All specifications arrive at

significantly negative minimum wage e!ects 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 e!ects turn out significantly positive, highlighting

that labor market concentration moderates employment responses: the negative employment

e!ects 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 e!ects, commuting-zone-by-year fixed

e!ects, 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 e!ect 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 e!ects 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 E!ects on Employment

(1)
Log

Regular FT
Employment

(2)
Log

Regular FT
Employment

(3)
Log

Regular FT
Employment

(4)
Log

Regular FT
Employment

Log Minimum Wage
-0.375***
(0.060)

-0.326***
(0.042)

-0.310***
(0.029)

-0.232***
(0.034)

Log Minimum Wage

⋊ HHI
1.081***
(0.350)

0.679**
(0.333)

1.161***
(0.286)

1.130***
(0.299)

Control Variables No No No Yes

Fixed E!ects Firm
Firm
Year

Firm
CZ ⋊ Year

Firm
CZ ⋊ Year

Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

Observations 2,700,155 2,700,155 2,700,155 2,700,155

Adjusted R2 0.874 0.876 0.877 0.877

Note. —The table displays fixed e!ects regressions of log employment (in terms of regular full-time workers per firm)
on log sectoral minimum wage levels as well as their interaction e!ect 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 e!ects. As my analysis takes place at the firm level and the

firm-weighted HHI distribution is not uniform, the identification of the linear interaction

e!ect 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 e!ects 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 e!ects 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

e!ects 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 E!ects. 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 e!ects 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 e!ects 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 e!ects 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 e!ects not only in highly concentrated but,

to a lesser degree, also in slightly concentrated labor markets. Composition e!ects 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
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Figure 3: Sensitivity and Heterogeneity of Employment E!ects
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Note. — The figure illustrates estimated minimum wage elasticities of employment for a variety of sensitivity
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 e!ect with labor market concentration
(measured as average HHI over time), firm fixed e!ects, commuting-zone-by-year fixed e!ects, 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.
Each 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 + IAB 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

e!ect on employment di!ers between three regimes of bindingness: zero (or small) e!ects in the

unconstrained regime (i.e., the minimum wage does not bite), positive e!ects in the supply-

determined regime (i.e., the minimum wage counteracts monopsony conduct), and negative

e!ects in the demand-determined regime (i.e., firms lay o! the least productive workers). To

check whether reported minimum wage e!ects 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 H10).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 e!ect 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 e!ect 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

e!ect 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

14The 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

e!ect 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 di!erentiation 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 e!ect 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 e!ect

becomes less negative and, ultimately, turns positive.15

The baseline analysis demonstrates that the e!ect 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 e!ect 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 e!ects, 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 e!ect in Column (1) of Table 5 reflects the minimum wage e!ect 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 e!ects 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 e!ects.

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 e!ect between minimum wage levels and two di!erent 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 e!ects from log-linear wage regressions in the tradition of Abowd, Kramarz,

and Margolis (1999, hereafter ‘AKM’). These AKM e!ects reflect a relative wage premium

paid to all workers in the firm, conditional on time-variant worker characteristics and fixed

e!ects.16 In Columns (4) and (5) of Table 5, the interaction e!ects 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 e!ect 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 e”ciency 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.17 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

16I retrieve AKM firm fixed e!ects for log daily wages of regular full-time workers from Bellmann et al. (2020).
17I 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 e!ect 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 di!erent from zero. To compare market forms, however, it is neces-

sary to normalize the coe”cients by the underlying minimum wage elasticity of wages (see

Column (4) in Table 3): an e!ective 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

(=(0.125+0.019)/(0.083+0.243)) percentage points in markets where HHI equals 1. A nat-

ural explanation for this di!erence 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 e!ects 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 e!ect on firm closures is absorbed

by reallocation e!ects 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 e!ects 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 e!ects 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.18 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

18Like 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 e!ects with su”cient temporal frequency, calendar time t in the event-study

analysis refers to quarters. Let the event date Es be the specific quarter during which the first

minimum wage came into e!ect 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

lnYjsizt = 12⩀
e=⌐10⇀e ⌐Dste + 12⩀

e=⌐10⇁e ⌐Dste ⌐HHI iz + εj + ϑzt + ϖjsizt (6)

where Dste is a binary variable that takes value 1 if Es = t−e, and 0 otherwise. For zero HHI,

the coe”cients ⇀e capture the dynamic e!ects after the minimum wage introduction as they

accumulate over time since the event (e ≥ 0). In addition, the coe”cients before the event took

place (⇀e for e < 0) serve as placebo e!ects and may signal anticipation e!ects or omission of

confounding variables. For HHI=1, the respective interaction term must be added for each

event time: ⇀e +⇁e. To align with my baseline regression model (5), the event-study analysis

further includes firm fixed e!ects, εj , and commuting-zone-by-year fixed e!ects, ϑzt. 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 e!ects relative to

the immediate pre-treatment quarter: ⇀⌐1 = ⇁⌐1 = 0. As event, calendar time, and event

time are perfectly multicollinear, treatment e!ects 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 e!ects ten, eleven, and

twelve quarters after the minimum wage introduction: ⇀10 = ⇀11 = ⇀12 and ⇁10 = ⇁11 = ⇁12. 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 e!ects results for minimum wage hikes. In a first step, I estimate dynamic

treatment e!ects 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 e!ects for employment of

regular full-time workers before and after the event. For either of the polar HHI values, the

pre-treatment e!ects 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 E!ects of Minimum Wage Introduction
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Note. — 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 e!ects, and commuting-zone-by-quarter fixed e!ects. The coe”cients
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

e!ect 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;

Möller, 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

36



concentration, the classical source for monopsony power, modulates the e!ect 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 e!ects

for moderately and highly concentrated labor markets in which firms enjoy more wage-setting

power. The positive sign of the average employment e!ect 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 e!ect 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 e!ects 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 e!ects depend on the prevalence of monopsony power in the labor market. However,

minimum wage studies generally pool information across di!erent labor markets and, thus,

might conceal heterogeneity by market form. If so, these studies arrive at closer-to-zero em-

ployment e!ects by averaging opposite e!ects 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 di!erent HHI levels:19

↽̂
L
w (HHI) = ↽̂

L
wmin(HHI)
↽̂
w
wmin(HHI) (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

19To be precise, I derive minimum wage elasticities by dividing the e!ects in Column (4) of Table 3 by the
e!ects in Column (4) of Table 4 at di!erent values of labor market concentration.

37



the available own-wage elasticities of employment from the literature are not significantly

di!erent 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 e!ects 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

e!ects on employment: pooling negative e!ects in more competitive markets with positive

e!ects in more monopsonistic markets yields average employment e!ects in the midst of both

extremes. The exact level of this average e!ect 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 e!ects) 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 I1).20 In line, Dütsch, Ohlert, and Baumann

(2024) review the German minimum wage literature and conclude, that employment e!ects

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 e!ects of minimum wages, lending tentative support

to the monopsony argument. Unfortunately, empirical evidence that systematically attributes

slightly negative, zero, or positive employment e!ects 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 e!ects
(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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Note. — 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 coe”cients
and their standard errors and assume that the covariance between the wage and employment e!ects 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 e!ectively 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 e!ect gradually disappear for increasing labor

market concentration and, in highly concentrated or more monopsonistic markets, the av-

erage employment e!ect turns out even positive. Nevertheless, when the minimum wage

approaches firms’ median wage in these low-wage sectors, the positive employment e!ects in

highly concentrated labor markets quickly disappears. All in all, the estimated e!ect pattern

advocates a nuanced view, namely that the minimum wage e!ects on wages and employment

systematically di!er 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 e!ects vary systematically between

competitive and monopsonistic labor markets, frequently reporting near-zero employment

e!ects 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 di!erentiation or search frictions that may additionally moderate minimum wage e!ects.

Although this study provides tentative evidence that markdowns, the most comprehensive

measure of monopsony power, are mitigating negative minimum wage e!ects on employment,

additional work on this subject would prove insightful.

41



References

Abel, W., Tenreyro, S., and Thwaites, G. (2020). The Balance of Power: Monopsony, Unions

and Wages in the United Kingdom. Discussion Paper.

Abowd, J. M., Kramarz, F., and Margolis, D. N. (1999). High Wage Workers and High Wage

Firms. Econometrica 67 (2), pp. 251–333.

Ahlfeldt, G. M., Roth, D., and Seidel, T. (2018). The Regional E!ects of Germany’s National

Minimum Wage. Economics Letters 172, pp. 127–130.

Allegretto, S. A., Dube, A., and Reich, M. (2011). Do Minimum Wages Really Reduce Teen

Employment? Accounting for Heterogeneity and Selectivity in State Panel Data. Indus-

trial Relations 50 (2), pp. 205–240.

Araki, S., Bassanini, A., Green, A., Marcolin, L., and Volpin, C. (2023). Labor Market Con-

centration and Competition Policy Across the Atlantic. University of Chicago Law Review

90 (1), pp. 339–378.

Aretz, B., Arntz, M., and Gregory, T. (2013). The Minimum Wage A!ects Them All: Evi-

dence on Employment Spillovers in the Roofing Sector. German Economic Review 14 (3),

pp. 282–315.

Arnold, D. (2021). Mergers and Acquisitions, Local Labor Market Concentration, and Worker

Outcomes. Discussion Paper.

Ashenfelter, O. C., Farber, H., and Ransom, M. R. (2010). Labor Market Monopsony. Journal

of Labor Economics 28 (2), pp. 203–210.

Ashenfelter, O. C. and Smith, R. S. (1979). Compliance with the Minimum Wage Law.

Journal of Political Economy 87 (2), pp. 333–350.

Autor, D., Dorn, D., Katz, L. F., Patterson, C., and van Reenen, J. (2020). The Fall of the

Labor Share and the Rise of Superstar Firms. Quarterly Journal of Economics 135 (2),

pp. 645–709.

Azar, J., Huet-Vaughn, E., Marinescu, I., Taska, B., and von Wachter, T. (2024). Minimum

Wage Employment E!ects and Labor Market Concentration. Review of Economic Studies

91 (4), pp. 1843–1883.

Azar, J. and Marinescu, I. (2024). Monopsony Power in the Labor Market: From Theory to

Policy. Annual Review of Economics 16 (1), pp. 491–518.

Azar, J., Marinescu, I., Steinbaum, M., and Taska, B. (2020). Concentration in US Labor

Markets: Evidence from Online Vacancy Data. Labour Economics 66, No. 101886.

Azar, J., Marinescu, I., and Steinbaum, M. I. (2017). Labor Market Concentration. National

Bureau of Economic Research, NBER Working Paper 24147.

42



Azar, J., Marinescu, I., and Steinbaum, M. I. (2022). Labor Market Concentration. Journal

of Human Resources 57 (S), pp. 167–199.

Bachmann, R., Bauer, T. K., and Frings, H. (2014). Minimum Wages as a Barrier to Entry:

Evidence from Germany. LABOUR 28 (3), pp. 338–357.

Bassanini, A., Batut, C., and Caroli, E. (2023). Labor Market Concentration and Wages:

Incumbents versus New Hires. Labour Economics 81, No. 102338.

Bassanini, A., Bovini, G., Caroli, E., Ferrando, J. C., Cingano, F., Falco, P., Felgueroso,

F., Jansen, M., Martins, P. S., Melo, A., Oberfichtner, M., and Popp, M. (2024). Labor

Market Concentration, Wages and Job Security in Europe. Journal of Human Resources,

Online First.

Beaudry, P., Green, D. A., and Sand, B. (2018). In Search of Labor Demand. American

Economic Review 108 (9), pp. 2714–2757.

Bellmann, L., Lochner, B., Seth, S., and Wolter, S. (2020). AKM E!ects for German Labour

Market Data. Institute for Employment Research, FDZ Method Report Series 01/2020.

Benmelech, E., Bergman, N., and Kim, H. (2022). Strong Employers and Weak Employees:

How Does Employer Concentration A!ect Wages? Journal of Human Resources 57 (S),

pp. 200–250.

Berger, D., Herkenho!, K., and Mongey, S. (2022). Labor Market Power. American Economic

Review 112 (4), pp. 1147–1193.

Berry, S., Gaynor, M., and Scott Morton, F. (2019). Do Increasing Markups Matter? Lessons-

from Empirical Industrial Organization. Journal of Economic Perspectives 33 (3), pp. 44–

68.

Bhaskar, V., Manning, A., and To, T. (2002). Oligopsony and Monopsonistic Competition in

Labor Markets. Journal of Economic Literature 16 (2), pp. 155–174.

Bhaskar, V. and To, T. (1999). Minimum Wages for Ronald McDonald Monopsonies: A

Theory of Monopsonistic Competition. Economic Journal 109 (455), pp. 190–203.

Boal, W. M. and Ransom, M. R. (1997). Monopsony in the Labor Market. Journal of Eco-

nomic Literature 35 (1), pp. 86–112.

Boockmann, B., Harsch, K., Kirchmann, A., Klee, G., Kleimann, R., Klempt, C., Koch,

A., Krumm, R., Neumann, M., Rattenhuber, P., Rosemann, M., Sappl, R., Späth, J.,
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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):

max
Lj

P ⌐Q(Lj) − W (Lj +L⌐j) ⌐Lj (A.1)

where Lj is the firm’s own quantity of employment, L⌐j is the quantity of employment of all

other firms in the market, Q 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 = Lj + L⌐j . The first-order

condition for each firm j with respect to Lj is

MRPLj ≡ P ⌐ ∂Q(Lj)
∂L

=W + ∂W (L)
∂Lj

Lj (A.2)

where MRPLj 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
MRPLj

W
= 1 + ∂W (L)

∂Lj
⌐ Lj

W⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝
µ⌐1j

= 1 + µ
⌐1
j (A.3)

where the wage elasticity of labor supply to the single firm j is denoted by µj = ωLj

ωW (L) WLj
.

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:

MRPL

W
≡

J⩀
j=1

Lj

L
⌐ MRPLj

W
=

J⩀
j=1

sj ⌐ ⌝1 + µ
⌐1
j ⌝ (A.4)

where the employment share of firm j is given by sj = Lj

L . As employment shares sum up to

1, further rearrangement yields:

MRPL

W
= ⌞⩀J

j=1 sj⌞⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝=1
+ ⌞⩀J

j=1 sj ⌐ µ⌐1j ⌞⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝≡ µ̄⌐1
= 1 + 1

µ̄
= µ̄ + 1

µ̄
(A.5)
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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, µ̄⌐1. Put di!erently,
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 µ̄, 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.

Dividing both sides of Equation (A.2) by W , using ωW (L)
ωLj

= ωW (L)
ωL , and rearranging leads to

a slightly di!erent expression of firm-specific markdowns

MRPLj

W
= 1 + ∂W (L)

∂L
⌐ L
W⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝

µ⌐1

⌐ Lj

L⌞
sj

= 1 + sj µ
⌐1 (A.6)

where the wage elasticity of labor supply to the market is denoted by µ = ωL
ωW (L)WL . In

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:

MRPL

W
≡

J⩀
j=1

Lj

L
⌐ MRPLj

W
=

J⩀
j=1

sj ⌐ ⌝1 + sj µ
⌐1⌝ (A.7)

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

W
= ⌞⩀J

j=1 sj⌞⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝=1
+ µ

⌐1 ⌞⩀J
j=1 s2j ⌞⌜⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝⌝=HHI

= 1 + HHI

µ
= µ + HHI

µ
(A.8)

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:

µ̄ = µ

HHI
(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-á-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: MRPL
wC = 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): MRPL
wM = µ+1

µ . To achieve

this markdown, the monopsonist curtails employment, LM , compared to total employment

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

Figure A1: The Polar Cases of Market Forms

w

L

LD
MRPL

LS

MCL

LC

wC

wM

LM

w

wmin

Lmin

Note. — The figure compares labor market outcomes between the polar cases of perfectly competition and
monopsony. Moreover, the diagram shows the e!ects 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 e!ects 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 e!ect

on employment progresses through three di!erent regimes: First, in the unconstrained regime

below the monopsonistic wage w
C , minimum wages do not bite into the wage distribution

and, thus, do not exert any employment e!ects. Second, in the supply-determined regime,

the minimum wage lies in the interval between the monopsonistic wage w
M and the market-

clearing wage w
C . 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
C

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 e!ects 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 e!ect 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 e!ect 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
O and the market-clearing wage w

C stimulates employment in the Cournot oligopsony

model. Figure A2 visualizes the non-monotonous relationship between minimum wages and

employment e!ects 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 e!ects than high-productivity

firms. Nonetheless, when the minimum wage is set below the market-clearing wage w
C , the

aggregate minimum wage e!ect 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 e!ects on

employment to the extent that the labor market is monopsonistic.
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Figure A2: Stylized Minimum Wage E!ects in Cournot Oligopsony Model

(a) Minimum Wage E!ects on Wages
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(b) Minimum Wage E!ects on Employment
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Note. — The figures visualize minimum wage e!ects 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 e!ects 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 e!ects 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 B1 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 A!airs, 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 A”ars 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 e!ect 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 A!airs. Moreover, the first-time declaration of universal

bindingness for a certain sector necessitates approval from both the Ministry of Labor and

Social A!airs 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 A!airs. 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 (AÜG) 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 A!airs 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 AÜG. 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 a”liation 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 su”ciently 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 B1 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 o!ering rich variation to study the minimum wage e!ects over time. Some of

the sectoral minimum wages are set uniformly, while others di!erentiate 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 A!airs 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 di!erentiate 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) di!erentiates 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 e!ects 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 e!ects 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 e!ects 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 (Stüber 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

AWFP data is a key advantage over the BHP data when analyzing the e!ects 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

HHImt = J⩀
j=1 s

2
jmt (D.1)

where sjmt = Ljmt⩀J
j=1 Ljmt

represent the share of firm j in employment of labor market m in year

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 σ
2 (i.e., the unevenness dimension): HHI =

J σ
2 + 1

J . If employers have equal size (i.e., σ2 = 0), the HHI collapses to 1
J .

HHI values range from 0 to 1, higher values signal greater concentration. In many coun-

tries, the HHI o!ers 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[ŝj] = sj , Jensen’s inequality implies that the squaring of employment shares
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results in: E[ŝ2j ] > s2j . 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 su!er

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 marketm as a combination of a 4-digit NACE in-

dustry class i 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 di!erentiate 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 di!erent 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
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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-

)universe 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 IEB only from 1999 onwards, the year 1999 does not permit di!erentiating

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 di!erentiated jobs, Berger, Herkenho!, 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 di!erent 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:

• Rosenbluth Index (RBI): RBImt = 1 ⌞ (2 ⊍J
j=1 sjmt j − 1)

• K-Firm Concentration Ratio (CRK): CRKmt = ⊍K
j=1 sjmt

• Inverse Number of Firms (INF): INFmt = 1⌞J
• Exponential Index (EXP): EXPmt =⊍J

j=1 ssjmt

jmt

• Market Share: sjmt

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
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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 di!er 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 di!erent 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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Note. — 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:
IEB, 1999-2017.
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Figure D4: Labor Market Concentration by 4-Digit NACE Industry
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4751 Retail Sale of Textiles
8531 General Secondary Education
8899 Other Social Work Activities

4673 Wholesale of Construction Materials
3250 Manufacture of Medical Instruments

9603 Funeral and Related Activities
9499 Other Membership Organizations
9200 Gambling and Betting Activities

4725 Retail Sale of Beverages
7500 Veterinary Activities

4775 Retail Sale of Cosmetic Articles
4331 Plastering

7911 Travel Agency Activities
9313 Fitness Facilities

1013 Production of Meat and Poultry Meat
8411 General Public Administration Activities
4762 Retail Sale of Newspapers and Stationery

4399 Other Specialised Construction Activities
4511 Sale of Cars and Light Motor Vehicles

7820 Temporary Employment Agency Activities
7022 Business and Other Management Consultancy

1071 Manufacture of Bread, Pastry and Cakes
8710 Residential Nursing Care

4752 Retail Sale of Hardware, Paints, and Glass
4777 Retail Sale of Watches and Jewellery
4329 Other Construction Installation

8810 Social Work for Elderly/Disabled
6831 Real Estate Agencies

9312 Activities of Sport Clubs
2562 Machining

4772 Retail Sale of Footwear and Leather Goods
9491 Religious Organizations

5630 Beverage Serving Activities
5229 Other Transportation Support Activities

8510 Pre-Primary Education
8130 Landscape Service Activities

4932 Taxi Operation
4776 Retail Sale of Flowers and Animals

8553 Driving School Activities
4332 Joinery Installation

4778 Other Retail Sale of New Goods
7111 Architectural Activities

4120 Construction of Buildings
4941 Freight Transport by Road

7112 Engineering Activities
4321 Electrical Installation

6832 Management of Real Estate
8690 Other Human Health

150 Mixed Farming
4730 Retail Sale of Automotive Fuel

4771 Retail Sale of Clothing
6820 Operating of Real Estate
4333 Floor and Wall Covering

6622 Activities of Insurance Agents and Brokers
5510 Hotels and Similar Accommodation

4334 Painting and Glazing
4711 Non-Specialised Retail Sale of Food

4520 Maintenance of Motor Vehicles
4322 Plumbing and Heat Installation

4391 Roofing Activities
6920 Accounting, Bookkeeping, and Auditing

4773 Dispensing Chemist
6910 Legal Activities

9602 Hairdressing and Other Beauty Treatment
8622 Specialist Medical Practice
8621 General Medical Practice

8623 Dental Practice
5610 Restaurants and Mobile Food Services

9700 Households as Employers
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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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7420 Photographic Activities
4690 Non-Specialised Wholesale Trade
161 Support for Crop Production

2229 Manufacture of Other Plastic Products
7010 Activities of Head O!ces

5310 Postal Activities
9601 Washing and Cleaning of Textiles

143 Raising of Horses and Other Equines
4765 Retail Sale of Games and Toys

4634 Wholesale of Beverages
4939 Other Passenger Land Transport

8122 Other Industrial Cleaning Activities
7490 Other Professional Service Activities

9529 Repair of Other Household Goods
8430 Compulsory Social Security Activities

3109 Manufacture of Other Furniture
4211 Construction of Roads and Motorways

8610 Hospital Activities
8110 Combined Facilities Support Activities

4615 Sale of Household Goods
1812 Other Printing

240 Support Services to Forestry
4743 Retail Sale of Audio and Video Equipment

4613 Sale of Timber and Building Materials
4669 Wholesale of Other Machinery

7740 Leasing of Intellectual Property
6202 Computer Consultancy

4761 Retail Sale of Books
4726 Retail Sale of Tobacco Products

8413 Regulation of Operation of Businesses
4540 Sale and Maintenance of Motorcycles

3312 Repair of Machinery
5520 Holiday and Other Short-Stay Accommodation

8532 Technical/Vocational Secondary Education
9311 Operation of Sports Facilities

6399 Other Information Service Activities
4799 Other Retail Sale Not in Stores/Markets

4721 Retail Sale of Fruit and Vegetables
4774 Retail Sale of Medical Goods

113 Growing of Vegetables, Roots, and Tubers
7120 Technical Testing and Analysis

4753 Retail Sale of Carpets and Rugs
4110 Development of Building Projects

8520 Primary Education
4729 Other Retail Sale of Food

4754 Retail Sale of Electrical Equipment
4741 Retail Sale of Computers and Software

6201 Computer Programming
8730 Residential Care for Elderly/Disabled

7311 Advertising Agencies
4619 Sale of a Variety of Goods

4532 Retail Trade of Motor Vehicle Parts
4719 Other Non-Specialised Retail Sale

1623 Manufacture of Carpentry and Joinery
141 Raising of Dairy Cattle

4779 Retail Sale of Second-Hand Goods
6619 Other Auxiliary Financial Services

4722 Retail Sale of Meat and Meat Products
6419 Other Monetary Intermediation
4724 Retail Sale of Bread and Cakes

4759 Retail Sale of Other Household Articles
8559 Other Education

8121 General Cleaning of Buildings
130 Plant Propagation

2511 Manufacture of Metal Structures
4764 Retail Sale of Sporting Equipment
4614 Sale of Machinery and Equipment

5629 Other Food Service Activities
2370 Cutting, Shaping, and Finishing of Stone
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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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4672 Wholesale of Metals and Metal Ores
6110 Wired Telecommunications Activities

8299 Other Business Support Service Activities
8211 O!c Administrative Activities

6203 Computer Facilities Management
9321 Activities of Amusement Parks

8230 Organization of Conventions and Trade Shows
4616 Sale of Textiles and Clothing

4723 Retail Sale of Fish and Crustaceans
9523 Repair of Footwear and Leather Goods

5320 Other Postal and Courier Activities
6810 Buying of Real Estate

7739 Renting of Other Machinery
9522 Repair of Household Equipment

2651 Manufacture of Instruments
311 Marine Fishing

3320 Installation of Industrial Machinery
9329 Other Amusement and Recreation Activities

4931 Urban Passenger Land Transport
7729 Renting of Other Household Goods
9412 Business Membership Organizations

1610 Sawmilling and Planing of Wood
9521 Repair of Consumer Electronics

4742 Retail Sale of Telecommunications Equipment
6512 Non-Life Insurance

7722 Renting of Video Tapes and Disks
812 Operation of Gravel and Sand Pits

4311 Demolition
5530 Camping Grounds and Recreational Parks

146 Raising of Swine/Pigs
2841 Manufacture of Metal Forming Machinery
2599 Manufacture of Other Fabricated Metals

8423 Justice and Judicial Activities
4621 Wholesale of Grain, Seeds and Feeds

2829 Manufacture of Other General Machinery
4617 Sale of Food, Beverages, and Tobacco

3700 Sewerage
4221 Construction of Projects for Fluids
4531 Wholesale Trade of Motor Vehicle Parts

8891 Child Day-Care Activities
4781 Retail Sale of Food via Markets

6209 Other Computer Services
164 Seed Processing for Propagation

2573 Manufacture of Tools
2561 Treatment and Coating of Metals

4649 Wholesale of Other Household Goods
8551 Sports and Recreation Education

210 Silviculture and Forestry
7732 Renting of Construction Machinery

9604 Physical Well-Being Activities
7410 Specialised Design Activities

121 Growing of Grapes
4618 Sale of Other Particular Products
9609 Other Personal Service Activities

2361 Manufacture of Concrete Products
2899 Manufacture of Other Special Machinery

4643 Wholesale of Electrical Equipment
8219 Other Specialised O!c Support Activities

7711 Renting of Cars
3832 Recovery of Sorted Materials

8790 Other Residential Care
4339 Other Building Completion and Finishing

4674 Wholesale of Plumbing/Heating Equipment
4312 Site Preparation

111 Growing of Cereals
9003 Artistic Creation

9492 Political Organizations
8010 Private Security Activities
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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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2790 Manufacture of Other Electrical Equipment
1011 Processing of Meat

8220 Activities of Call Centres
4942 Removal Services

3513 Distribution of Electricity
6420 Activities of Holding Companies

2920 Manufacture of Trailers
4675 Wholesale of Chemical Products

3511 Production of Electricity
4647 Wholesale of Furniture

9102 Museums Activities
5590 Other Accommodation

5621 Event Catering Activities
2611 Manufacture of Electronic Components

7810 Employment Placement Agencies
2222 Manufacture of Plastic Packing Goods

3299 Other Manufacturing
811 Quarrying of Ornamental/Building Stone

1330 Finishing of Textiles
5914 Motion Picture Projection Activities
4661 Wholesale of Agricultural Machinery

147 Raising of Poultry
2670 Manufacture of Optical Instruments

8552 Cultural Education
1721 Manufacture of Corrugated Paper

2932 Manufacture of Other Parts for Vehicles
3600 Water Collection, Treatment and Supply

124 Growing of Pome/Stone Fruits
4646 Wholesale of Pharmaceuticals

1624 Manufacture of Wooden Containers
2825 Manufacture of Ventilation Equipment
4663 Wholesale of Construction Machinery

4639 Non-Specialised Wholesale of Food
8129 Other Cleaning Activities
2221 Manufacture of Plastic Profiles

8424 Public Order and Safety Activities
7912 Tour Operator Activities

4622 Wholesale of Flowers and Plants
1813 Pre-Press and Pre-Media Services
4782 Retail Sale of Textiles via Markets

3821 Treatment of Non-Hazardous Waste
4642 Wholesale of Clothing and Footwear

142 Raising of Other Cattle and Bu!aloes
7219 Other Research on Natural Sciences

3811 Collection of Non-Hazardous Waste
1629 Manufacture of Other Products of Wood
2223 Manufacture of Builders’ Ware of Plastic

5814 Publishing of Journals and Periodicals
7430 Translation and Interpretation Activities

3212 Manufacture of Jewellery
4677 Wholesale of Waste and Scrap

5221 Services for Land Transportation
4611 Sale of Agricultural Products

9420 Trade Unions
9411 Business Membership Organizations

5210 Warehousing and Storage
1413 Manufacture of Other Outerwear

4671 Wholesale of Fuels
4791 Retail Sale via Mail/Internet

162 Support for Animal Production
4631 Wholesale of Fruit and Vegetables

119 Growing of Other Non-Perennial Crops
3101 Manufacture of O!c and Shop Furniture

2512 Manufacture of Metal Doors and Windows
2363 Manufacture of Ready-Mixed Concrete

8412 Regulation of Public Activities
4299 Construction of Other Engineering Projects

4612 Sale of Fuels, Ores, Metals, and Chemicals

Herfindahl-Hirschman Index

In
d
u
st
ry

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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3521 Manufacture of Gas
4651 Wholesale of Computers

7220 Research on Social Sciences
2529 Manufacture of Other Containers of Metal

2219 Manufacture of Other Rubber Products
4648 Wholesale of Watches and Jewellery
9820 Households as Producers (Services)

2059 Manufacture of Other Chemical Products
1712 Manufacture of Paper and Paperboard
7021 Public Relations and Communication

2572 Manufacture of Locks and Hinges
8541 Post-Secondary Non-Tertiary Education

2849 Manufacture of Other Machine Tools
9101 Library and Archives Activities

2620 Manufacture of Computers
9524 Repair of Furniture

2630 Manufacture of Communication Equipment
1085 Manufacture of Prepared Meals/Dishes

2420 Manufacture of Tubes and Pipes
4662 Wholesale of Machine Tools

2211 Manufacture of Rubber Tyres and Tubes
5920 Sound Recording and Music Publishing

7990 Other Reservation Services
9002 Support Activities to Performing Arts
3220 Manufacture of Musical Instruments

4644 Wholesale of Glassware/Cleaning Materials
6391 News Agency Activities

2593 Manufacture of Wire Products
4519 Sale of Other Motor Vehicles

8030 Investigation Activities
2815 Manufacture of Bearings
9319 Other Sports Activities

6190 Other Telecommunications Activities
5829 Other Software Publishing

2016 Manufacture of Plastics
5030 Inland Passenger Water Transport

9001 Performing Arts
6511 Life Insurance

322 Freshwater Aquaculture
149 Raising of Other Animals

1105 Manufacture of Beer
1814 Binding and Related Services

2410 Manufacture of Basic Iron and Steel
1061 Manufacture of Grain Mill Products

4222 Construction of Projects for Electricity
2711 Manufacture of Electric Motors

5911 Production of Video and Television
7712 Renting of Trucks

4632 Wholesale of Meat and Meat Products
3311 Repair of Fabricated Metal Products

6621 Risk and Damage Evaluation
9511 Repair of Computers

8291 Collection Agencies and Credit Bureaus
5811 Book Publishing

5813 Publishing of Newspapers
6499 Other Financial Service Activities
9525 Repair of Watches and Jewellery

2822 Manufacture of Handling Equipment
5040 Inland Freight Water Transport

220 Logging
2712 Manufacture of Electricity Distribution

4641 Wholesale of Textiles
4638 Wholesale of Other Food

8292 Packaging Activities
145 Raising of Sheep and Goats

3831 Dismantling of Wrecks
4623 Wholesale of Live Animals

1392 Manufacture of Made-Up Textile Articles
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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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2445 Other Non-Ferrous Metal Production
1107 Manufacture of Waters and Soft Drinks
1729 Manufacture of Other Articles of Paper

1391 Manufacture of Fabrics
3240 Manufacture of Games and Toys

4652 Wholesale of Electronic Equipment
3317 Repair of Other Transport Equipment

8542 Tertiary Education
2821 Manufacture of Ovens and Furnaces

1032 Manufacture of Juice
5223 Services for Air Transportation

2896 Manufacture of Plastics Machinery
3313 Repair of Electronic and Optical Equipment

3530 Steam and Air Conditioning Supply
1051 Operation of Dairies and Cheese Making

2571 Manufacture of Cutlery
4763 Retail Sale of Music and Video Recordings

2442 Aluminium Production
1072 Manufacture of Rusks and Biscuits

2813 Manufacture of Other Pumps
2812 Manufacture of Fluid Power Equipment
2732 Manufacture of Other Electronic Wires

6311 Data Processing and Hosting
2453 Casting of Light Metals

4676 Wholesale of Other Intermediate Products
6491 Financial Leasing

3522 Distribution of Gas
3102 Manufacture of Kitchen Furniture

1419 Manufacture of Other Wearing Apparel
1039 Other Processing of Fruit and Vegetables

2312 Shaping and Processing of Flat Glass
1089 Manufacture of Other Food Products

2830 Manufacture of Agricultural Machinery
1520 Manufacture of Footwear

2893 Manufacture of Food Machinery
7211 Research on Biotechnology

4212 Construction of Railways
1396 Manufacture of Other Technical Textiles

2332 Manufacture of Bricks and Tiles
4313 Test Drilling and Boring

7734 Renting of Water Transport Equipment
5819 Other Publishing Activities

7320 Market Research and Opinion Polls
2740 Manufacture of Electric Lighting Equipment

9004 Operation of Arts Facilities
2451 Casting of Iron

6312 Web Portals
1512 Manufacture of Luggage and Handbags

1102 Manufacture of Wine From Grape
7312 Media Representation

2660 Manufacture of Irradiation
1091 Manufacture of Prepared Feeds

2814 Manufacture of Other Taps and Valves
1101 Distilling and Blending of Spirits

9900 Extraterritorial Organizations
4645 Wholesale of Perfume and Cosmetics

4635 Wholesale of Tobacco Products
4665 Wholesale of O!c Furniture

8422 Defence Activities
2030 Manufacture of Paints and Varnishes

7721 Renting of Recreational Goods
8425 Fire Service Activities

4633 Wholesale of Dairy Products and Eggs
8020 Security Systems Service Activities
2369 Manufacture of Other Articles of Concrete

2550 Forging, Pressing, Stamping of Metal
2120 Preparation of Pharmaceuticals

9810 Households as Producers (Goods)
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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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1052 Manufacture of Ice Cream
4664 Wholesale of Textile Machinery

163 Post-Harvest Crop Activities
2823 Manufacture of O!ce Machinery

3316 Repair of Aircraft
5913 Distribution of Video and Television

3092 Manufacture of Bicycles
2364 Manufacture of Mortars

6430 Trusts, Funds, and Financial Entities
4291 Construction of Water Projects

2014 Manufacture of Other Organic Chemicals
6530 Pension Funding

1082 Manufacture of Chocolate
5010 Sea Passenger Water Transport

2612 Manufacture of Loaded Electronic Boards
3314 Repair of Electrical Equipment

6611 Administration of Financial Markets
2594 Manufacture of Fasteners
5812 Publishing of Directories

5224 Cargo Handling
3291 Manufacture of Brooms and Brushes

3103 Manufacture of Mattresses
3822 Treatment of Hazardous Waste

1511 Tanning and Dressing of Leather
1811 Printing of Newspapers

3012 Building of Pleasure and Sporting Boats
2052 Manufacture of Glues

2592 Manufacture of Light Metal Packaging
6630 Fund Management Activities

5110 Passenger Air Transport
6492 Other Credit Granting

8560 Educational Support Activities
5020 Sea Freight Water Transport

6629 Other Auxiliary Insurance and Pension Funding
2894 Manufacture of Textile Machinery

7830 Other Human Resources Provision
3230 Manufacture of Sports Goods

125 Growing of Other Tree and Bush Fruits
4636 Wholesale of Chocolate

2013 Manufacture of Other Inorganic Chemicals
1310 Preparation of Textile Fibres

2891 Manufacture of Machinery for Metallurgy
2041 Manufacture of Soap and Detergents
2320 Manufacture of Refractory Products

6010 Radio Broadcasting
1412 Manufacture of Workwear

6612 Security and Commodity Contracts Brokerage
2399 Manufacture of Other Mineral Products
4624 Wholesale of Hides, Skins, and Leather

1399 Manufacture of Other Textiles
2733 Manufacture of Wiring Devices

2319 Manufacture of Other Glass
8720 Residential Care for Mental Health

2892 Manufacture of Machinery for Construction
2042 Manufacture of Perfumes

4666 Wholesale of Other O!c Machinery
3900 Remediation and Waste Management Services

1320 Weaving of Textiles
4637 Wholesale of Co”ee and Tea

4789 Retail Sale of Other Goods via Markets
7731 Renting of Agricultural Machinery

3315 Repair of Ships and Boats
1420 Manufacture of Articles of Fur
5222 Services for Water Transportation

9104 Nature Reserves Activities
2341 Manufacture of Ceramic Household Articles

3319 Repair of Other Equipment
5912 Post-Production of Video and Television
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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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2314 Manufacture of Glass Fibres
2060 Manufacture of Man-Made Fibres

5121 Freight Air Transport
128 Growing of Spices and Medicinal Herbs

910 Support for Petroleum/Gas Extraction
3091 Manufacture of Motorcycles

3812 Collection of Hazardous Waste
990 Support for Other Mining and Quarrying
2110 Manufacture of Basic Pharmaceuticals

2362 Manufacture of Plaster Products
2020 Manufacture of Pesticides

2720 Manufacture of Batteries and Accumulators
1393 Manufacture of Carpets and Rugs

1012 Processing of Poultry Meat
2051 Manufacture of Explosives

2811 Manufacture of Engines and Turbines
1622 Manufacture of Assembled Parquet Floors

1431 Manufacture of Hosiery
1439 Manufacture of Other Apparel

2540 Manufacture of Weapons and Ammunition
3020 Manufacture of Railway Locomotives
1092 Manufacture of Prepared Pet Foods

9103 Visitor Attractions
6130 Satellite Telecommunications Activities

2441 Precious Metals Production
2344 Manufacture of Technical Ceramic Products
2521 Manufacture of Central Heating Radiators

4950 Transport via Pipeline
2391 Production of Abrasive Products

7735 Renting of Air Transport Equipment
1073 Manufacture of Noodles

6520 Reinsurance
2751 Manufacture of Electric Appliances

2910 Manufacture of Motor Vehicles
2680 Manufacture of Magnetic and Optical Media

1031 Processing of Potatoes
6120 Wireless Telecommunications Activities

1711 Manufacture of Pulp
6020 Television Programming and Broadcasting

1411 Manufacture of Leather Clothes
1083 Processing of Tea and Co!ee
2313 Manufacture of Hollow Glass

2640 Manufacture of Consumer Electronics
4920 Freight Rail Transport

2931 Manufacture of Electric Vehicle Equipment
2011 Manufacture of Industrial Gases

1920 Manufacture of Petroleum Products
1820 Reproduction of Recorded Media

9512 Repair of Communication
2454 Casting of Other Non-Ferrous Metals

1106 Manufacture of Malt
1394 Manufacture of Cordage, Rope and Twine

312 Freshwater Fishing
4213 Construction of Bridges and Tunnels

1414 Manufacture of Underwear
1020 Processing of Fish and Crustaceans

2311 Manufacture of Flat Glass
2433 Cold Forming or Folding

892 Extraction of Peat
3030 Manufacture of Air Machinery

1723 Manufacture of Paper Stationery
2351 Manufacture of Cement

1084 Manufacture of Condiments
3514 Trade of Electricity

3099 Manufacture of Other Transport Equipment
1621 Manufacture of Sheets and Panels

2591 Manufacture of Steel Drums
1041 Manufacture of Oils and Fats
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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
= 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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114 Growing of Sugar Cane
116 Growing of Fibre Crops

122 Growing of Tropical Fruits
123 Growing of Citrus Fruits

1104 Manufacture of Other Fermented Beverages
5122 Space Transport

2446 Processing of Nuclear Fuel
144 Raising of Camels and Camelids

127 Growing of Beverage Crops
610 Extraction of Crude Petroleum

126 Growing of Oleaginous Fruits
115 Growing of Tobacco

2752 Manufacture of Non-Electric Appliances
1724 Manufacture of Wallpaper

2017 Manufacture of Synthetic Rubber
230 Gathering of Wild Non-Wood Products

710 Mining of Iron Ores
2444 Copper Production

2053 Manufacture of Essential Oils
1042 Manufacture of Margarine

2343 Manufacture of Ceramic Insulators
3512 Transmission of Electricity

893 Extraction of Salt
3040 Manufacture of Military Vehicles

321 Marine Aquaculture
2352 Manufacture of Lime and Plaster

1910 Manufacture of Coke Oven Products
2443 Lead, Zinc, and Tin Production

891 Mining of Chemical/Fertiliser Minerals
8421 Foreign A!airs

729 Mining of Other Non-Ferrous Metal Ores
2530 Manufacture of Steam Generators

2434 Cold Drawing of Wire
1062 Manufacture of Starch Products

3211 Striking of Coins
3523 Trade of Gas Through Mains

2349 Manufacture of Other Ceramic Products
2731 Manufacture of Fibre Optic Cables
1200 Manufacture of Tobacco Products

2432 Cold Rolling of Narrow Strip
2365 Manufacture of Fibre Cement

510 Mining of Hard Coal
721 Mining of Uranium and Thorium Ores

6411 Central Banking
129 Growing of Other Perennial Crops

5821 Publishing of Computer Games
1103 Manufacture of Fruit Wines

620 Extraction of Natural Gas
170 Hunting, Trapping and Related Services

2342 Manufacture of Ceramic Sanitary Fixtures
1081 Manufacture of Sugar

4910 Interurban Passenger Rail Transport
7733 Renting of O”c Machinery

2012 Manufacture of Dyes and Pigments
3011 Building of Ships and Floating Structures

2015 Manufacture of Fertilisers
520 Mining of Lignite

1395 Manufacture of Non-Wovens Articles
2431 Cold Drawing of Bars

2331 Manufacture of Ceramic Tiles and Flags
1086 Manufacture of Homogenised/Dietetic Food

1722 Manufacture of Sanitary Goods
2895 Manufacture of Paper Machinery

2452 Casting of Steel
2824 Manufacture of Power-Driven Hand Tools

3213 Manufacture of Imitation Jewellery
899 Other Mining and Quarrying

2652 Manufacture of Watches and Clocks
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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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31 Hof, District
49 Harz, District
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5 Aurich, District

33 Schweinfurt, City
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37 Spree-Neisse, District
22 Konstanz, District

39 Mecklenburgische Seenplatte, District
41 Vorpommern-Greifswald, District

48 Anhalt-Bitterfeld, District
40 Vorpommern-Ruegen, District

21 Ortenaukreis
30 Coburg, District

38 Rostock, City
16 Trier, City

6 Emsland, District
34 Wuerzburg, City

3 Goettingen, District
20 Freiburg im Breisgau, City

47 Magdeburg, City
12 Siegen-Wittgenstein, District

46 Halle (Saale), City
25 Ulm, City

2 Braunschweig, City
26 Ravensburg, District

14 Kassel, City
18 Karlsruhe, District

45 Leipzig, City
28 Regensburg, City

10 Region Aachen
15 Mayen-Koblenz, District

35 Region Saarbruecken
19 Rhein-Neckar-Kreis

44 Dresden, City
42 Mittelsachsen, District

32 Nuremberg, City
4 Region Hanover

51 Erfurt, City
9 Cologne, City

11 Guetersloh, District
7 Bremen, City
36 Berlin, City

13 Frankfurt am Main, City
1 Hamburg, City

17 Stuttgart, City
27 Munich, City
8 Duisburg, City
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Note. — 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
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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.

91



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 di!erently 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 di!erent industries can be inferred from labor market flows within and

between these industries. Let P (h⌞i) denote the probability that a worker in industry i in

year t is employed in industry h in year t+ 1. When working in industry i, the relative value

of a job opportunity in industry h (compared to industry i) then is:

▷ih = P (h⌞i)
P (i⌞i) ⌐

Li

Lh
(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: ▷ii = 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

Adjusted HHIizt = J⩀
j=1 s̃

2
jizt (E.2)

is the squared sum of flow-adjusted employment shares for industry i in commuting zone z

at time t. In particular, the flow-adjusted employment share s̃ is calculated as follows:

s̃jizt = ⊍I
h=1 ▷ih ⌐Ljhzt

⊍I
h=1 ▷ih ⌐⊍J

j=1Ljhzt

(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 ▷ih, 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:

HHIizt = ⊍J
j=1 s2jizt. 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

P25=0.019

P50=0.075

Mean=0.168
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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 di!erent markups

across producers and a more flexible production technology. In their framework, the markup

is reflected by the di!erence 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

W
= elasticity of output w.r.t. labor

labor share ⌐ price-cost markup
= ϖ

Q
L

ϱL
⌐ ϱM

ϖ
Q
M

(F.1)

where ϱ denotes the share of expenditures on a certain input in total revenues and ϖ denotes

the elasticity of output Q 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-di!erentiable produc-

tion function. Specifically, I estimate the following output equation, separately for di!erent

1-digit industries:

qjit = ς0 + ςl ljit + ςmmjit + ςk kjit + ςll l
2
jit + ςmmm

2
jit + ςkk k

2
jit

+ςlm ljitmjit + ςlk ljit kjit + ςmkmjit kjit + εj + ϑt + ↼jit

(F.2)

where q, l, m, and k reflect the quantities of output, labor, intermediate goods, and capital

(all in logs). The equation incorporates firm fixed e!ects εj to account for time-invariant
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productivity di!erences between producers as well as year fixed e!ects ϑt 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

ϖ̂
Q
L = ς̂l + 2 ς̂ll l

2
jit + ς̂lmmjit + ς̂lkkjit (F.3)

ϖ̂
Q
M = ς̂m + 2 ς̂mmm

2
jit + ς̂lm ljit + ς̂mkkjit (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 di!erent sources for the years 1999-2017:

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

1-digit industry a”liation from the BHP data,

• 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

• national consumer price levels from the German Federal Statistical O”ce (Destatis).

As information on revenues, intermediate goods, and investment is asked retrospectively in

the IAB 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 (Müller,

2008; Müller, 2010; Müller, 2017), I approximate firms’ capital stock from information on

investment in the IAB 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(↼̂jit) 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 di!erentiation 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 di!erent 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 e!ect 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 di!erent 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 E!ects of Labor Market Concentration: Further Evidence

In this section, I provide a set of robustness checks and heterogeneity analyses to further

inspect the e!ect 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 e!ect, 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 e!ects remain in close vicinity to the baseline, while some

turn out even more pronounced. When omitting industry-by-year fixed e!ects, the wage e!ect

becomes more negative by an order of magnitude. By contrast, using 3-digit-industry-by-year

fixed e!ects (rather than 2-digit-industry-by-year fixed e!ects) leaves the e!ect unaltered.

Albeit desirable, including 4-digit-industry-by-year fixed e!ects 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 e!ects 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 di!erent 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 e!ect on wages.

Next, I carry out separate regressions for West German and East German firms in Table

G4. Importantly, the negative e!ect of labor market on wages manifests in both parts of the

country. In Table G5, I explore whether the e!ect of labor market concentration varies at

di!erent 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 e!ect, 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 e!ects turn out to be mostly

similar to the baseline, occasionally even larger.

In Table G9, regressions show that the negative e!ect of labor market concentration on

employment is evident both for West and East German firms. As my baseline e!ects always

refer to regular full-time workers, Table G10 provides employment e!ects for other groups of

workers for whom no interpretaple wage measure is available in the data. Importantly, I also

arrive at a similarly negative e!ect 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 e!ect 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 e!ect 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 e!ect, $ ≠ 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:

lnYjizt = ω ⌐ ⌟lnHHIizt + $ ⌐ ln INF
⌐z
it + εj + ϑzt + ϑit + ϖjizt (G.1)

To assess the magnitude of the potential bias, I formulate a range of values for this direct e!ect

between zero (exogeneity) and the estimated coe”cient $min of the following reduced-form

regression of the outcome variable on the instrument itself:

lnYjizt = $min ⌐ ln INF
⌐z
it + εj + ϑzt + ϑit + ϖjizt (G.2)

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

Rossi, 2012) to derive bounds for the causal e!ect 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 coe”cient of -0.0167. This coe”cient 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 e!ect on wages in the second stage ranges between zero (full exogene-

ity) and -0.0167 (reduced-form e!ect), the bounds for the second-stage e!ect of labor market

concentration on wages range between -0.027 and 0.007. Thus, the causal e!ect of labor mar-

ket concentration on wages is negative provided that the direct e!ect 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 e!ect. Hence, the negative e!ect 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 coe”cient

of -0.0278. The plausible interval for the second-stage e!ect of HHI on employment ranges

between -0.051 and 0.017. Accordingly, the true e!ect of labor market concentration on em-

ployment is negative provided that the size of the instrument’s direct e!ect 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 e!ect 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 e!ect of product market power on wages is theoretically ambiguous

whereas the e!ect 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 e!ects 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 di!erent, 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 E!ects: Further Evidence

This section assembles additional evidence on the minimum wage e!ects 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 e!ects on em-

ployment. Third, I provide full details on the sensitivity and heterogeneity analyses for the

minimum wage e!ects.

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 E!ects. In Table H2, I estimate the minimum wage e!ects of

wages separately for the West and East German labor market. In either case, the main e!ect

is significantly positive but turns out more pronounced in East Germany where general wage

levels tend to be lower. Both interaction e!ects turn out to be positive but only the coe”cient

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 e!ects. To test this conjecture, Table H3 displays the e!ects 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 e!ect 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 e!ects at the median and

75th percentile are significantly positive. Interestingly, the interaction e!ect for the 75th per-

centile is still substantive, reflecting evidence that, in highly concentrated minimum wage

121



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 E!ects 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 e!ects 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 e!ect 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

e!ects between minimum wage levels and indicator variables that separate low- from high-

HHI labor markets. Following E.U. antitrust thresholds, Table H4) displays the e!ects 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 e!ects in slightly

concentrated markets that weaken for higher HHI domains and, ultimately, become positive

in highly concentrated labor markets.

Sensitivity and Heterogeneity of Employment E!ects. 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 e!ects 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 e!ects. Furthermore note that, given the log-linear formula-

tion, the identification of the baseline e!ects solely rests on adjustments of minimum wage

levels. Hence, variation from the introduction of a sectoral minimum wage does not enter

122



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 e!ect remains negative while the HHI interaction e!ect

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 e!ect 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 e!ect of labor market

concentration on the employment e!ects 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 e!ects 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 e!ects 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 e!ect on marginal employment in high-HHI markets is the least positive

among the di!erent groups of workers and turns out not to be statistically di!erent from the

e!ect 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 e!ects 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 a!ected 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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Note. — The figure illustrates estimated minimum wage elasticities of employment. Estimates stem from
fixed e!ects regressions of log employment (in terms of regular full-time workers per firm) on log sectoral
minimum wage levels as well as their interaction e!ect with labor market concentration (measured as average
HHI over time). The thick line reports point estimates for di!erent 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 E!ects on Employment by Categorial Interaction E!ects

(1)
Two

Categories
Log

Regular FT
Employment

(2)
Three

Categories
Log

Regular FT
Employment

(3)
Four

Categories
Log

Regular FT
Employment

(4)
Five

Categories
Log

Regular FT
Employment

Log Minimum Wage
-0.217***
(0.033)

-0.222***
(0.033)

-0.226***
(0.033)

-0.225***
(0.033)

Log Minimum Wage

⋊ HHI (0.00-0.05)
Reference
Group

Reference
Group

Log Minimum Wage

⋊ HHI (0.00-0.10)
Reference
Group

Log Minimum Wage

⋊ HHI (0.00-0.20)
Reference
Group

Log Minimum Wage

⋊ HHI (0.05-0.10)
0.115
(0.099)

0.116
(0.099)

Log Minimum Wage

⋊ HHI (0.10-0.20)
0.288***
(0.088)

0.298***
(0.092)

0.299***
(0.092)

Log Minimum Wage

⋊ HHI (0.20-0.40)
0.204**
(0.095)

Log Minimum Wage

⋊ HHI (0.20-1.00)
0.260***
(0.088)

0.275***
(0.090)

0.286***
(0.092)

Log Minimum Wage

⋊ HHI (0.40-1.00)
0.555***
(0.188)

Control Variables Yes Yes Yes Yes

Fixed E!ects
Firm

CZ ⋊ Year
Firm

CZ ⋊ Year
Firm

CZ ⋊ Year
Firm

CZ ⋊ Year

Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

NACE-4⋊ CZ
(Employment)

Observations 2,700,155 2,700,155 2,700,155 2,700,155

Adjusted R2 0.877 0.877 0.877 0.877

Note. — The table displays fixed e!ects 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 e!ect 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 E!ects on Employment by Bindingness

(1)
By Kaitz
Index
Log

Regular FT
Employment

Log Minimum Wage
-0.230***
(0.047)

Log Minimum Wage ⋊ 2nd Kaitz Quintile
0.088**
(0.035)

Log Minimum Wage ⋊ 3rd Kaitz Quintile
0.099*
(0.056)

Log Minimum Wage ⋊ 4th Kaitz Quintile
-0.094
(0.071)

Log Minimum Wage ⋊ 5th Kaitz Quintile
-0.302***
(0.106)

Log Minimum Wage ⋊ HHI
0.993***
(0.362)

Log Minimum Wage ⋊ HHI ⋊ 2nd Kaitz Quintile
0.553
(0.341)

Log Minimum Wage ⋊ HHI ⋊ 3rd Kaitz Quintile
0.435
(0.508)

Log Minimum Wage ⋊ HHI ⋊ 4th Kaitz Quintile
0.073
(0.701)

Log Minimum Wage ⋊ HHI ⋊ 5th Kaitz Quintile
-1.485**
(0.685)

Control Variables Yes

Fixed E!ects
Firm

CZ ⋊ Year

Labor Market
Definition
(Object)

NACE-4⋊ CZ
(Employment)

Observations 2,700,155

Adjusted R2 0.877

Note. — The table displays fixed e!ects 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 e!ects 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 di!erent 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 e!ects stem from su”ciently 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 e!ects 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 e!ects on employment will not manifest. When there are estimates for

a range of di!erent subgroups, I take the estimate for the broadest group of workers. If the

study reports several post-treatment e!ects, I select the e!ect in closest proximity to the

timing of the treatment. If available, I collect separate e!ects 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 di!erent 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 E!ects. Conventional minimum wage studies generally

pool information across di!erent labor markets and, thus, might conceal heterogeneity by

market form. By pooling negative employment e!ects in more competitive markets and pos-

itive employment e!ects in more monopsonistic markets, these studies typically arrive at

average employment e!ects in the midst of both extremes. The exact level of this average

e!ect 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 e!ects 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 e!ects 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 di!erent from zero

(+0.415). In line, Dütsch, Ohlert, and Baumann (2024) review the German minimum wage

literature and conclude, that employment e!ects generally turn out more negative at the firm

than at the regional level. For instance, Dustmann et al. (2022) analyze minimum wage e!ects

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 E!ects

(1)
Micro
Level
Log

Mean Daily
Wages

(2)
Micro
Level
Log

Regular FT
Employment

(3)
Aggregate

Level
Log

Mean Daily
Wages

(4)
Aggregate

Level
Log

Regular FT
Employment

Log Minimum Wage
0.086***
(0.019)

-0.215***
(0.032)

0.098***
(0.033)

0.041
(0.123)

Control Variables Yes Yes Yes Yes

Fixed E!ects
Firm

CZ ⋊ Year
Firm

CZ ⋊ Year
Sector ⋊ Market

CZ ⋊ Year
Sector ⋊ Market

CZ ⋊ Year

Observations 2,700,155 2,700,155 44,417 44,417

Adjusted R2 0.811 0.877 0.837 0.962

Unit of Observation Firm ⋊ Year Sector ⋊ Market ⋊ Year

Own-Wage
Elasticity of
Employment

-2.806***
(0.450)

p = 0.000

0.415
(1.432)

p = 0.772

Note. — The table displays fixed e!ects 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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fü
h
ru
n
g)
”

M
ai
n
C
on

st
ru
ct
io
n

R
eg
io
n
-L
ev
el

R
a
tt
en

h
u
b
er

(2
0
1
4
):

E
a
st

G
er

m
a
n
y

0.
02

5
(0
.0
50

)
D
el
ta

M
et
h
od

0.
08

1
(0
.0
28

)
T
ab

le
3,

P
an

el
“E

as
t
G
er
m
an

y”
C
ol
u
m
n
(1
)

R
ow

“B
lu
e*
P
os
t*
S
ec
to
r”

0.
00

2
(0
.0
04

)
T
ab

le
4,

P
an

el
“E

as
t
G
er
m
an

y”
C
ol
u
m
n
(1
)

R
ow

“B
lu
e*
P
os
t*
S
ec
to
r”

M
ai
n
C
on

st
ru
ct
io
n

R
eg
io
n
-L
ev
el

v
o
m

B
er

g
e
a
n
d

F
ri
n
g
s
(2

0
2
0
):

E
a
st

G
er

m
a
n
y

-1
.7
24

(1
.8
34

)
D
el
ta

M
et
h
od

0.
10

5
(0
.0
29

)
T
ab

le
1

C
ol
u
m
n
(5
)

R
ow

“T
re
at
m
en
t
E
!
ec
t
(E

as
t)
”

-0
.1
81

(0
.1
86

)
T
ab

le
3

C
ol
u
m
n
(5
)

R
ow

“T
re
at
m
en
t
E
!
ec
t
(E

as
t)
”

M
ai
n
C
on

st
ru
ct
io
n

R
eg
io
n
-L
ev
el

N
o
t
e
.
—

T
h
e
fi
gu

re
p
ro
v
id
es

th
e
so
u
rc
es

of
es
ti
m
at
ed

ow
n
-w

ag
e
el
as
ti
ci
ti
es

of
em

p
lo
y
m
en

t
b
as
ed

on
m
in
im

u
m

w
ag

e
va
ri
at
io
n
in

th
e
G
er
m
an

la
b
or

m
ar
ke
t.
W

h
en

th
e
ow

n
-w

ag
e
el
as
ti
ci
ty

of
em

p
lo
y
m
en
t
is
n
ot

ex
p
li
c-

it
ly

re
p
or
te
d
,
I
d
iv
id
e
th
e
m
in
im

u
m

w
ag

e
el
as
ti
ci
ty

of
em

p
lo
y
m
en
t
b
y
th
e
m
in
im

u
m

w
ag

e
el
as
ti
ci
ty

of
w
ag

es
.
If
th
e
st
an

d
ar
d
er
ro
r
of

th
e
ow

n
-w

ag
e
el
as
ti
ci
ty

of
em

p
lo
y
m
en
t
is
n
ot

re
p
or
te
d
,
I
ap

p
ly

th
e
D
el
ta

m
et
h
o
d

to
re
p
or
te
d
co
e”

ci
en
ts

an
d
th
ei
r
st
an

d
ar
d
er
ro
rs

an
d
as
su
m
e
th
at

th
e
co
va
ri
an

ce
b
et
w
ee
n
th
e
w
ag

e
an

d
em

p
lo
y
m
en

t
e!

ec
ts

is
ze
ro
.
S
ta
n
d
ar
d
er
ro
rs

(o
r
t
st
at
is
ti
cs
)
ar
e
in

p
ar
en
th
es
es
.
S
ou

rc
e:

O
w
n
ca
lc
u
la
ti
on

s.

142



References

Abel, W., Tenreyro, S., and Thwaites, G. (2020). The Balance of Power: Monopsony, Unions

and Wages in the United Kingdom. Discussion Paper.

Adelman, M. A. (1969). Comment on the “H” Concentration Measure as a Numbers-Equi-

valent. Review of Economic and Statistics 51 (1), pp. 99–101.

Ahlfeldt, G. M., Roth, D., and Seidel, T. (2018). The Regional E!ects of Germany’s National

Minimum Wage. Economics Letters 172, pp. 127–130.

Arnold, D. (2021). Mergers and Acquisitions, Local Labor Market Concentration, and Worker

Outcomes. Discussion Paper.

Azar, J., Huet-Vaughn, E., Marinescu, I., Taska, B., and von Wachter, T. (2024). Minimum

Wage Employment E!ects and Labor Market Concentration. Review of Economic Studies

91 (4), pp. 1843–1883.

Azar, J., Marinescu, I., and Steinbaum, M. I. (2022). Labor Market Concentration. Journal

of Human Resources 57 (S), pp. 167–199.

Bachmann, R., Demir, G., and Frings, H. (2022). Labour Market Polarisation, Job Tasks and

Monopsony Power. Journal of Human Resources 57 (S), pp. 11–49.

Bachmann, R. and Frings, H. (2017). Monopsonistic Competition, Low-Wage Labour Mar-

kets, and Minimum Wages: An Empirical Analysis. Applied Economics 49 (51), pp. 5268–

5286.

Bailey, M. J., DiNardo, J., and Stuart, B. A. (2021). The Economic Impact of a High National

Minimum Wage: Evidence from the 1966 Fair Labor Standards Act. Journal of Labor

Economics 39 (S2), pp. 329–367.

Bassanini, A., Bovini, G., Caroli, E., Ferrando, J. C., Cingano, F., Falco, P., Felgueroso,

F., Jansen, M., Martins, P. S., Melo, A., Oberfichtner, M., and Popp, M. (2024). Labor

Market Concentration, Wages and Job Security in Europe. Journal of Human Resources,

Online First.

Benmelech, E., Bergman, N., and Kim, H. (2022). Strong Employers and Weak Employees:

How Does Employer Concentration A!ect Wages? Journal of Human Resources 57 (S),

pp. 200–250.

Berger, D., Herkenho!, K., and Mongey, S. (2022). Labor Market Power. American Economic

Review 112 (4), pp. 1147–1193.

Boal, W. M. and Ransom, M. R. (1997). Monopsony in the Labor Market. Journal of Eco-

nomic Literature 35 (1), pp. 86–112.

143



Boockmann, B., Harsch, K., Kirchmann, A., Klee, G., Kleimann, R., Klempt, C., Koch,

A., Krumm, R., Neumann, M., Rattenhuber, P., Rosemann, M., Sappl, R., Späth, J.,
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