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Abstract 

Economists increasingly refer to monopsony power to reconcile the absence of negative em-
ployment effects of minimum wages with theory. However, systematic evidence for the mo-
nopsony argument is scarce. In this paper, I perform a comprehensive test of monopsony 
theory by using labor market concentration as a proxy for monopsony power. Labor market 
concentration turns out substantial in Germany. Absent wage floors, a 10 percent increase 
in labor market concentration makes firms reduce wages by 0.5 percent and employment by 
1.6 percent, reflecting monopsonistic exploitation. In line with perfect competition, sectoral 
minimum wages lead to negative employment effects in slightly concentrated 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. 

Zusammenfassung 

Monopson-Macht wird zunehmend angeführt, um das Ausbleiben negativer Beschäftigungs-
effekte von Mindestlöhnen mit der ökonomischen Theorie in Einklang zu bringen. In der Lite-
ratur finden sich jedoch kaum systematische Belege für das Monopson-Argument. In diesem 
Beitrag führe ich einen umfassenden Test der Monopson-Theorie durch, indem ich Indizes 
der Arbeitsmarkkonzentration heranziehe, um die Monopson-Macht von Betrieben zu appro-
ximieren. Die Arbeitsmarktkonzentration fällt in Deutschland erheblich aus. In Abwesenheit 
von Mindestlöhnen führt ein zehnprozentiger Anstieg der Arbeitsmarktkonzentration dazu, 
dass Betriebe sowohl ihre durchschnittlich ausbezahlten Löhne um 0,5 Prozent als auch ihre 
Beschäftigung um 1,6 Prozent senken, was eine monopsonistische Ausbeutung widerspie-
gelt. In Übereinstimmung mit der Theorie der vollständigen Konkurrenz gehen branchen-
spezifische Mindestlöhne mit negativen Beschäftigungseffekten in leicht konzentrierten Ar-
beitsmärkten einher. Dieser negative Effekt schwächt sich mit zunehmender Konzentration 
ab und wird schließlich in stark konzentrierten bzw. monopsonistischen Märkten positiv. Da-
mit stützen die empirischen Ergebnisse das Monopson-Argument, was nahelegt, dass bisher 
in der Literatur ausgewiesene Beschäftigungseffekte von Mindestlöhnen eine Heterogenität 
nach verschiedenen Marktformen nicht abbilden. 
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1 Introduction 

Although minimum wage regulations are in effect in many economies, the benefits and costs 
of such an intervention remain a controversial topic. For instance, there is an ongoing de-
bate in the U.S. about raising the federal minimum wage from 7.25 to 15 dollars per hour. 
While proponents 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 mar-
kets, economists have long argued that firms respond to higher minimum wages by reduc-
ing employment. In contrast, the empirical minimum wage literature shows inconclusive re-
sults: whereas some studies find negative employment effects (e.g., Neumark/Wascher, 1992; 
Currie/Fallick, 1996; Clemens/Wither, 2019; Bossler/Gerner, 2020), a plethora of articles is 
not in line with conventional wisdom and reports employment effects of minimum wages to 
be close to zero (e.g., Card/Krueger, 1994; Dube/Lester/Reich, 2010; Allegretto/Dube/Reich, 
2011; Cengiz et al., 2019; Harasztosi/Lindner, 2019; Dustmann et al., 2021).1 Many of these 
studies refer to firms’ monopsony power to reconcile the absence of negative employment 
effects of minimum wages with theory. When workers are unlikely to transition to competi-
tors, monopsony power enables firms to push wages below their marginal productivity. In 
such a setting, an adequate minimum wage can counteract monopsonistic exploitation with-
out 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 direct and 
comprehensive empirical test of monopsony theory. Labor market concentration gives rise 
to monopsony power for two reasons: First, individuals in highly concentrated labor mar-
kets face only a limited range of potential employers. As a direct consequence, these workers 
will adjust their labor supply to the single firm less sensitively to wages. Second, labor mar-
ket concentration facilitates anti-competitive collusion between firms which further restricts 
personnel turnover. I make use of both 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’ employment 
spells in the German labor market between 1999 and 2017. 

The test of monopsony theory refers to sixteen low-wage sectors in Germany for which the 
Ministry of Labor and Social Affairs has declared sector-specific minimum wages. Prior to 
minimum wage legislation in these sectors, I examine whether, in line with monopsony the-

For reviews on the international minimum wage literature, see Brown/Gilroy/Kohen (1982), Card/Krueger 
(1995), Dolado et al. (1996), Brown (1999), Neumark/Wascher (2008), Doucouliagos/Stanley (2009), Belman/ 
Wolfson (2014), Neumark (2019), Wolfson/Belman (2019), or Neumark/Shirley (2021). Möller (2012) as well 
as Fitzenberger/Doerr (2016) provide overviews on eight studies evaluating the impact of sectoral minimum 
wages in Germany. In addition, Caliendo/Schröder/Wittbrodt (2019) review the literature on the introduction 
of the 2015 nation-wide minimum wage in Germany. 
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ory, firms in concentrated labor markets exert their monopsony power by lowering both wage 
rates and employment in the absence of wage floors. As this hypothesis is supported by the 
data, I scrutinize next whether minimum wages can counteract monopsonistic exploitation 
without harming employment, the so-called “monopsony argument”. Given a significant bite 
of these sectoral wage floors, the analysis allows to endorse the monopsony argument under 
two conditions: On the one hand, slightly concentrated or competitive labor markets must ex-
perience negative minimum wage effects on employment. On the other hand, this negative 
effect must weaken for increasing levels of labor market concentration. Moreover, provided 
that minimum wages are set close to equilibrium rates, minimum wage effects on employ-
ment can even turn out positive in highly concentrated or monopsonistic markets. 

The full coverage of workers and establishments in the German social security data allows me 
to calculate unbiased measures of concentration of employees on employers, the classical 
source of monopsony power, for each local labor market in Germany between 1999 and 2017. 
In this study, I follow common practice and define labor markets as pairs of industries and 
commuting zones. For the baseline delineation with 4-digit industries, I document high con-
centration in 51.8 percent of all labor markets and for 12.9 percent of workers, operational-
ized by a market-level Herfindahl-Hirschman Index (HHI) above 0.2 from E.U. antitrust pol-
icy. At the same time, the HHI indices show considerable heterogeneity across industries and 
commuting zones. Nonetheless, with a mean HHI of around 0.35, labor market concentra-
tion in Germany has on average remained relatively stable throughout the last two decades. 
Overall, the high levels of labor market concentration indicate substantial monopsony power 
in German labor markets. This result is consistent with dynamic monopsony models on Ger-
many which estimate the labor supply curve to the firm to be rather inelastic. 

Building on the concentration indices, I document that firms indeed lowered both wages and 
employment in concentrated labor markets – as put forward by monopsony theory. Specifi-
cally, 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’ wages and employment on market-level HHI values, based 
on yearly panel information covering 1999 to 2014. For the IV estimations, I construct a so-
called “leave-one-out” instrument for HHI as the average of the log inverse number of firms 
in the same industry for all other commuting zones. Importantly, this instrument 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. Al-
though OLS and IV findings are qualitatively alike, the IV estimates turn out to be larger in ab-
solute terms. The baseline IV specifications indicate that a 10 percent increase in labor market 
concentration reduces mean wages in a firm by 0.5 percent and firm-level employment by 1.6 
percent, thus lending support to monopsonistic exploitation in concentrated labor markets. 
The results are robust to alternative labor market definitions or concentration measures and 
apply for different subgroups of workers. Moreover, monopsonistic exploitation turns out to 
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be particularly salient at the upper end of the wage distribution and in labor markets with 
low outward mobility. 

Next, I analyze whether minimum wages represent an effective policy to counteract monop-
sonistic exploitation. Specifically, I explore whether firms’ responses to minimum wages vary 
by market structure. To this end, I regress firm-level wages and employment on minimum 
wages and an interaction term with labor market concentration that serves to inspect the 
moderating role of monopsony power. Before turning to employment effects, I verify whether 
sectoral minimum wages in Germany effectively increased the pay of the workforce. I find 
that a 10 percent increase in sectoral minimum wages leads, on average, to a 0.7 percent in-
crease of earnings in perfectly competitive markets (with zero HHI) where wages are expected 
to follow marginal productivity. In line with theory and the evidence on monopsonistic ex-
ploitation, this positive wage effect becomes more pronounced with increasing levels of labor 
market concentration under which workers’ wages are pushed below marginal productivity. 
Eventually, in the polar case of a monopsony (HHI equals one), a 10 percent minimum wage 
increase is associated with a rise in mean earnings by 3.3 percent. 

Given this bite, I arrive at a negative minimum wage elasticity of employment around -0.3 for 
markets with zero HHI, thus corroborating the notion that minimum wages lower employ-
ment in competitive environments. However, in line with the rationale of the monopsony ar-
gument, I report near-zero effects in moderately concentrated and significantly positive elas-
ticity around 0.9 in highly concentrated labor markets. Following theory, the minimum wage 
effect on employment is non-linear in highly concentrated labor markets: at first, the positive 
effect on firms’ employment increases with the underlying bite but falls rapidly when the min-
imum wage is set close to the median wage of the firm. In general, the results are not sensitive 
to including alternative interaction effects, concentration indices as well as labor market def-
initions and hold for a large number of subgroups. Moreover, additional checks can rule out 
an omitted variable bias from interactions with product market concentration or firm produc-
tivity, thus endorsing labor market concentration as the true moderator of minimum wage 
effects. Although no theoretical structure is imposed upon the regressions, the joint pattern 
of wage and employment elasticities provides systematic evidence for the monopsony argu-
ment. Hence, when reasonably set and rigorously enforced, minimum wages constitute an 
effective measure to counteract monopsonistic exploitation without detrimental or, in ex-
treme cases of labor market concentration, even positive effects on employment. 

In a last step, I combine estimated minimum wage elasticities of earnings and employment 
to identify the underlying own-wage elasticity of labor demand along the distribution of la-
bor market concentration. As the HHI increases, significantly negative elasticities for low HHI 
values contrast with significantly positive elasticities in high-HHI environments. Given this 
pattern, a comparison with prior estimates from the German minimum wage literature sug-
gests that the frequent finding of near-zero employment effects stems in part from pooling 
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heterogeneous effects for different levels of labor market concentration. 

This paper contributes to the understanding of monopsonistic labor markets and minimum 
wage effects in several ways. First, I provide first evidence on labor market concentration in 
Germany. The concentration of workers on employers constitutes a key source for monop-
sony 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 sud-
den revival (Azar/Marinescu/Steinbaum, 2017) spurred by the recognition of a falling labor 
share in the U.S. (Autor et al., 2020).2 The concentration indices from this study mirror inter-
national evidence which is unanimous that labor market concentration is substantial. Azar 
et al. (2020) harness data on U.S. online job vacancies and conclude that 60 percent of labor 
markets are highly concentrated. For France, Marinescu/Ouss/Pape (2021) report an average 
labor-market HHI of 0.2 for new hires. Martins (2018) arrives at a mean HHI of 0.4 for employ-
ment in Portuguese labor markets. However, evidence on the development of labor market 
concentration over time is more mixed. Stable concentration in Germany contrasts with con-
temporaneous evidence from the U.S., where local labor markets became less concentrated 
(Rinz, 2020), and the U.K., which featured a bell-shaped path in labor market concentration 
(Abel/Tenreyro/Thwaites, 2018). 

Second, this study entails an overall and direct empirical test of monopsony theory. Robin-
son (1933) established the theory of a single profit-maximizing employer who cuts employ-
ment along a positively sloped labor supply curve to the firm to suppress 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/Sorensen, 2021). Similar results are obtained by 
another strand of the literature that regresses firm-specific employment on plausibly exoge-
nous variation in wage rates (e.g., Falch, 2010; Staiger/Spetz/Phibbs, 2010). Surprisingly, di-
rect empirical evidence whether firms in fact exercise their monopsony power to push down 
wages was hardly available until recently. Webber (2015) finds that firms pay lower wages 
when the wage elasticity of labor supply is less elastic. Meanwhile, the growing literature on 
labor market concentration delivers numerous estimates with a negative impact of HHI on 
earnings (Abel/Tenreyro/Thwaites, 2018; Azar/Marinescu/Steinbaum, 2017; Bassanini/Batut/ 
Caroli, 2019; Benmelech/Bergman/Kim, 2020; Dodini et al., 2020; Lipsius, 2018; Martins, 2018; 
Prager/Schmitt, 2021; Qiu/Sojourner, 2019; Rinz, 2020; Schubert/Stansbury/Taska, 2020; Tho-
resson, 2021). Marinescu/Ouss/Pape (2021) find that an increase in labor market concentra-
tion comes along with less hires. By contrast, and building on firm-level data, this study is 
the first to simultaneously show that firms in concentrated markets not only suppress wages 
but that they also do so by reducing their employment – the key rationale of monopsony 

In the appendix, I review the empirical literature on labor market concentration (see Table C1). 
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theory. 

Third, my results provide systematic empirical support for the monopsony argument: where-
as minimum wage effects are detrimental to employment in competitive labor markets, they 
do not impact or even stimulate employment in concentrated labor markets. Studies from 
both the international and the German minimum wage literature frequently arrive at near-
zero employment effects (Card/Krueger 1995; Neumark/Wascher 2008; Möller, 2012; Calien-
do/Schröder/Wittbrodt, 2019). Many of these articles use the notion of oligopsonistic or mo-
nopsonistic market structures to reconcile the absence of considerable job destruction with 
economic theory (e.g., Card/Krueger 1994; Dustmann et al., 2021). Nevertheless, direct em-
pirical evidence in favor of the monopsony argument is scarce (Neumark, 2019).3 An excep-
tion is the study from Azar et al. (2019) that examines the role of labor market concentration 
for the minimum wage elasticity of employment in three occupations from the U.S. general 
merchandise sector. In a similar fashion, Munguía Corella (2020) focuses on minimum wage 
effects for U.S. teenage employment. At the market level, both studies find that negative em-
ployment effects of minimum wages diminish with increasing labor market concentration. 
In contrast to both studies, however, I do not analyze variation in aggregate employment 
per labor market but instead make use of micro-level information on firms, that is, the unit 
where personnel decisions take place. Hence, the firm-level perspective allows to differen-
tiate sustained employment relationships from dismissed workers who took up a job with 
another firm in the same labor market. Moreover, the support of the monopsony argument 
in this study is not limited to a narrow set of workers. Rather, it extends to overall employment 
across the universe of establishments from sixteen heterogeneous low-wage sectors. 

Fourth, under specific conditions, the German Federal Ministry of Labor and Social Affairs 
has the right to declare collectively agreed wages to be universally binding. Since 1997, such 
minimum wages have come into effect in an increasing number of sectors, with exact levels 
being modified with the cycle of collective bargaining. As of 2015, more than 12 percent of all 
workers in Germany were employed in these minimum wages sectors. Several studies have 
investigated the effects of these minimum wages on single targeted sectors, such as main 
construction (König/Möller, 2009), waste removal (Egeln et al., 2011), or nursing care (Boock-
mann et al., 2011c). To date, however, an overall quantitative analysis is missing. This study is 
the first to complement the literature with an analysis across sectors, thus providing holistic 
evidence on the labor market effects of sectoral minimum wages in Germany. 

The remainder of the paper has the following structure: Section 2 establishes the monopsony 
theory and its role for earnings, employment, and minimum wage effects. Section 3 outlines 
the institutional setting of sectoral minimum wages in Germany. Section 4 describes the ad-
ministrative data. In Section 5, I provide descriptive evidence on labor market concentration 

Blömer et al. (2018) structurally estimate an equilibrium job search model for the German labor market and 
simulate minimum wage effects by search frictions. 
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in Germany. Section 6 seeks to estimate the causal effect of labor market concentration on 
earnings and employment absent any minimum wage regulations. In Section 7, I investigate 
whether minimum wage effects vary by market form. The discussion in Section 8 elaborates 
on whether monopsony power in the labor market can rationalize the widespread finding of 
near-zero minimum wage effects on employment. I conclude in Section 9. 
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2 Theoretical Background 

A brief review on the role of minimum wages by market form helps to clarify the hypotheses 
to be tested in the empirical part of this paper. The theory of perfect competition constitutes 
the standard framework for analyzing minimum wage effects (see Figure A1). In this setting, 
a large number of atomistic firms face an infinitely elastic labor supply (LS) curve that im-

C w plies constant marginal cost of labor (MCL) at market wage . In equilibrium, each profit-
maximizing firm optimizes employment L such that the marginal revenue product of labor 
(MRPL) equals the wage rate. In default of other channels of adjustment, the introduction or 
rise of a binding minimum wage wmin raises marginal cost and, thus, makes firms lay off the 
least productive units of labor. As a result, minimum wages initiate unambiguously negative 
effects on employment along the intensive and/or the extensive margin (Stigler, 1946).4 

During the early 1990s, however, novel research designs delivered near-zero employment ef-
fects (Card, 1992a; Card, 1992b; Card/Krueger, 1994) and, thus, challenged the common be-
lief among economists that minimum wages are detrimental to employment (Brown/Gilroy/ 
Kohen, 1982). The minimum wage literature offers several explanations to reconcile the ab-
sence of disemployment effects with the neoclassical paradigm of competitive labor markets 
(Schmitt, 2015). Indeed, any specification in terms of heads (instead of hours) will underes-
timate the disemployment effect to the extent that minimum wage responses occur along 
the intensive margin. In addition, firms can pass on the higher wage costs to customers in 
the form of price increases (Lemos, 2008). Moreover, with inadequate enforcement, stud-
ies will report small employment effects simply because firms did not fully comply with the 
minimum wage regulation (Ashenfelter/Smith, 1979). Institutions, such as worker unions or 
work councils, may further alleviate employment responses (through a smaller bite or ob-
jections to scheduled dismissals, respectively). Moreover, in an efficiency wage model, min-
imum wages carry the advantage that they enhance workers’ productivity (Rebitzer/Taylor, 
1995). 

Importantly, monopsony theory – the argument most frequently put forward to rationalize 
the absence of negative minimum wage effects – departs from perfect competition (Card/ 
Krueger, 1995). The textbook monopsony model from Robinson (1933) postulates a single 
firm that is the only buyer in the labor market (see Figure A1). Such a profit-maximizing mo-
nopsonist equates MRPL with MCL to choose the optimal wage-employment combination 
on the labor supply curve to the firm. The firm derives its monopsony power from the fact 
that the wage elasticity of labor supply to the firm µ is less than perfectly elastic, that is, 
an infinitesimally small wage cut does not make all workers leave the firm. In case the firm 

The negative employment effects may materialize in terms of substitution effects (more use of other input 
factors) and/or scale effects (lower output). Further, the overall minimum wage effect on employment does 
not only capture adjustment within surviving firms but also separations on account of firm closures. 
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MRP L−w = µ −1 
w 

pays all workers the same wage rate, such an upward-sloping LS curve gives rise to increas-
ing marginal cost of labor.5 Unlike in the competitive model, the monopsonist cannot recruit 
workers at the ongoing wage rate but, instead, must offer higher wages both to new hires and 

M w incumbent workers. Consequently, the firm will find it optimally to lower the wage rate 
by constraining employment LM below the competitive level LC . As a result, workers earn 
less than their marginal productivity with a markdown equal to the reciprocal of the wage 
elasticity of labor supply to the firm:  (Ashenfelter/Farber/Ransom, 2010). 

In monopsonistic labor markets, a minimum wage entails less negative employment effects 
than under perfect competition and, for moderately-set wage floors, can even stimulate em-
ployment (Stigler, 1946; Lester, 1947). Specifically, the employment effect differs between 
three regimes: First, in the unconstrained regime below w M , minimum wages do not bind. 
Second, in the supply-determined regime, the minimum wage lies in the interval between the 

C w w M and the . Crucially, 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 employ-
ment 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 ex-
ploit inelastic labor supply at the bottom part of the wage distribution. Manning (2011) shows 
that, along the supply-determined regime, a lower value for µ is associated with more positive 
minimum wage effects on wages and employment. Third, in the demand-determined regime, 
the minimum wage exceeds w C and the minimum wage materializes along the negatively 
sloped labor demand curve. Thus, initial job creation from the supply-determined regime 
may be (partly) offset.6 

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 extreme settings described above. The Cour-
not oligopsony assumes J firms to compete in factor quantities and nests perfectly compet-
itive and monopsonistic labor markets as limiting cases (Boal/Ransom, 1997). Figure A2 il-
lustrates stylized minimum wage effects by market structure within a Cournot oligopsony 
of symmetric firms. With an increasing number of oligopsonists in the market, both the wage 
rate and employment converge towards competitive levels. Although the range of the supply-
determined regime becomes increasingly smaller for higher J , an adequately-set minimum 

5 Robinson (1933) also refers to the possibility that firms treat each worker differently. Under first-order wage 
discrimination, the monopsonist pays workers their individual reservation wage. In such a case, the monop-
sonist will realize the competitive level of employment while skimming all of workers’ rents. 

6 If the minimum wage is set beyond the marginal revenue product of labor absent the minimum wage, the 
overall minimum wage effect on employment will become negative. Hence, under monopsony, there is a 
non-monotonous relationship between minimum wages and overall employment effects. 
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wage still results in overall job growth.7,8 Importantly, such apositive employment effect also 
holds for more elaborate models of monopsonistic competition (Bhaskar/To, 1999; Walsh, 
2003).9 Thus, on average, minimum wages will cause more positive effects on firms’ wages 
and less negative effects on firms’ employment to the extent that the labor market is monop-
sonistic (Bhaskar/Manning/To, 2002). In the following, I will use concentration indices to di-
rectly test these hypotheses based on variation in sectoral minimum wages from Germany. 

7 The symmetry assumption implies that changes in firm-specific and overall employment exhibit identical 
signs. In the asymmetric case, the overall effect remains the same but underlying firm-level employment 
may either increase or decrease depending on the firms’ MRPL curves (Manning, 2003a). 

8 The supply-determined regime disappears in the polar case of perfect competition. With N or µ converging 
to infinity, no monopsonistic exploitation will take place. In such a setting, minimum wages are either non-
binding or reduce employment along the labor demand curve. 

9 The model from Bhaskar/To (1999) explicitly accounts for firm entry and exit. In their setting, heterogeneous 
workers incur commuting cost to firms that are uniformly spaced around a unit circle of job characteristics. 
Building on their model, Walsh (2003) shows that firm exits are not large enough to counterbalance the job 
growth in firms remaining in the market. 
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3 Institutional Framework 

For many decades, high coverage rates of collective agreements ensured effective wage floors 
in Germany, stifling any discussion about the introduction of a nation-wide minimum wage 
(Bachmann/Bauer/Frings, 2014). But, in the last 25 years, Germany experienced a sharp de-
cline in collective bargaining and rising inequality at the bottom of the wage distribution 
(Dustmann/Ludsteck/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, how-
ever, minimum wages had already come into force in a large variety of sectors.10 These sec-
toral minimum wages were not set by government but, instead, originated from sector-wise 
collective bargaining agreements (CBA) that the Federal Ministry of Labor and Social Affairs 
(BMAS) declared universally binding. Over the years, sectoral minimum wages were subject 
to periodic adjustments, thus offering rich variation to study the minimum wage effects by 
market form. 

Three independent pieces of legislation lay down the requirements of imposing sectoral min-
imum wages in Germany (see Table B1 for an overview on minimum wage legislation in Ger-
many). Since 1949, the Collective Bargaining Law (TVG) stipulates the general conditions for 
universal bindingness of CBAs. At request of either the worker union or the employer associ-
ation, the BMAS, under certain conditions, may declare a CBA to be universally binding. The 
conditions are quite restrictive: an implementation necessitates consent from the umbrella 
organization of employers and, for many years, also required the coverage rate of firms sub-
ject to the CBA to exceed 50 percent.11 Hence, minimum wages based on TVG could attain 
long-term relevance for few sectors, such as electrical trade. 

Second, in 1996, the German parliament adopted the Posting of Workers Law (AEntG) to cur-
tail wage competition in the construction sector (Eichhorst, 2005). Accordingly, foreign work-
ers who are posted to German construction sites from abroad are subject to the same mini-
mum working conditions of collective agreements that have been declared generally 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 BMAS the right to autonomously declare CBAs universally binding provided that there 
is a request from either of the two social partners. Subsequently, minimum wages based on 
AEntG came into effect for the sectors of main construction, roofing as well as painting and 

10 Throughout this study, I distinguish between the concepts of “sector” and “industry”. I define an “industry” 
as an entry within the German Classification of Economic Activities. 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. 

11 In fact, a Bargaining Committee must give its approval to the declaration of universal bindingness by the 
BMAS. The Bargaining Committee has equal representation and consists of six members, three of whom are 
appointed from each of the national umbrella organizations of employees and employers. 
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varnishing. Advocates of minimum wages recognized that the AEntG opened up a legal pos-
sibility to enforce minimum working conditions 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.12 Even-
tually, the ambit of AEntG was opened to all sectors in 2014. 

Third, the Temporary Work Law (AÜG) was revised in 2011 to prevent misuse of temporary 
work. Among other modifications, the reform permitted the imposition of a minimum wage 
for temporary workers. For this purpose, the social partners have to file a joint request of 
declaration of universal bindingness for their CBA. The BMAS can approve such a request 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. 

A declaration of universal bindingness extends the coverage of minimum working conditions 
from a sector-specific CBA to the entire sector. Crucially, sectoral minimum wages apply to all 
firms in the sector, including those firms that decided against a membership in the employer 
association.13 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. Sectoral minimum wages expire with the end of the underly-
ing CBA. Hence, transitional periods without a minimum wage regulation can occur until the 
BMAS declares a follow-up CBA universally binding. Since 2015, the wage floor falls back to 
the level of the nation-wide minimum wage in such cases.14 

To date, twenty sectors have imposed minimum wages throughout Germany.15 Table B2 re-
views sixteen of these sectors that allow for an identification in the German version of the 
NACE industry classification.16 In 2015, these sectors covered about 380,000 establishments 
and 5.2 million workers, representing 12.2 percent of overall employment in Germany. Sec-
toral values for the Kaitz Index suggest that the minimum wages bite strongly into the wage 

12 In 2009, the AEntG was modified such that the social partners must submit a joint request to the BMAS. 
13 Legally, a firm belongs to a certain sector if it predominantly engages in this sector (i.e., with at least 50 percent 
of its business activity). 

14 The introduction of a nation-wide minimum wage in 2015 had also 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 as well as 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. 

15 In this study, I focus on those sectors that feature universally binding minimum wages throughout all federal 
states of Germany. Hence, sectors with wage floors for only local entities are not part of the analysis. 

16 Specifically, I make use of the 1993, 2003 and 2008 versions of the 5-digit German Classification of Economic 
Activities (WZ) to determine the sector affiliation of establishments for the years 1999-2002, 2003-2007 and 
2008-2017. The WZ Classification derives its four leading digits from the Statistical Classification of Economic 
Activities in the European Community (NACE). Unfortunately, the 5-digit WZ Classification is not sufficiently 
granular to identify establishments from the following minimum wage sectors: industrial laundries, special-
ized hard coal mining, public training services as well as money and value services. 
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distribution. Interestingly, the Kaitz Index generally proves to be higher in East Germany de-
spite the fact that, in many sectors, the social partners negotiated lower minimum wages 
compared to West Germany. The BMAS 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 (see Figure B1).17 

Using differences-in-differences estimators, several articles investigate the effects of sectoral 
minimum wages on earnings and employment for specific sectors. For the main construction 
sector, König/Möller (2009) report the earnings effect to be more positive for individuals in 
East Germany than in West Germany. The authors find negative effects on the probability of 
remaining employed in East Germany whereas the results for West Germany are not signif-
icantly different from zero. Given a similar bite but more aggregate levels of observations, 
Rattenhuber (2014) as well as vom Berge and Frings (2020) report insignificant employment 
effects for both the West and the East German construction sector. Boockmann et al. (2013) 
use the introduction, abolishment and subsequent re-introduction of minimum wages in the 
electrical trade sector as natural experiments and detect no evidence for employment effects. 
Frings (2013) finds employment effects neither for electrical trade nor painting and varnish-
ing. The analysis from Aretz/Arntz/Gregory (2013) indicates that employment fell in East Ger-
man roofing sector where the minimum wages bit particularly hard. 

Möller (2012) as well as Fitzenberger/Doerr (2016) critically reflect on eight evaluation re-
ports that investigate minimum wage effects for single sectors. Both reviews conclude that 
negative minimum wage effects on employment are rare and generally lower than expected. 
Möller (2012: 339) reasons that “[...] from a pure neoclassical point of view the findings are 
clearly at odds with expectations, but roughly in line with the view that there are important 
imperfections in the labor market.” In this respect, Fitzenberger (2009) proposes the use of 
friction parameters to empirically measure the degree of monopsonistic competition. In the 
following, I use indicators of labor market concentration to test the monopsony argument. 

17 Some sectors differentiate minimum wages by skill or task. In such cases, I select the lowest wage floor. 
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4 Data 

Calculating unbiased measures of labor market concentration necessitates full information 
on the population of workers and their employers.18 In this study, I leverage administra-
tive records on the near-universe of workers in Germany to calculate indices of labor mar-
ket concentration. I utilize information available in the Integrated Employment Biographies 
(IEB) from the Institute of Employment Research (IAB) in Germany (Müller/Wolter, 2020). The 
IEB collect job notifications on the entirety of workers in Germany who are liable to social 
security contributions.19 Amongst many other variables, the data assemble longitudinal in-
formation on employment spells, daily wages (up to the censoring limit), type of contract, 
time-consistent 5-digit WZ industry affiliation, place of work, and an establishment identi-
fier. The term “establishment” refers to a regionally and economically delimited unit of pro-
duction in which employees work.20,21 In principle, IEB information is available from 1975 
(West Germany) and 1993 (East Germany) onward. However, since marginal employment is 
not recorded until 1998, I restrict the analysis to the years 1999-2017. For June 30 of these 
years, I calculate a broad range of different labor market concentration indices. 

I combine the resulting concentration indices with information from the Establishment His-
tory Panel (BHP) to study establishment outcomes by market form. The BHP is an annual 
panel dataset of establishments that stems from an aggregation of IEB notifications on work-
ers as of June 30 each year (Ganzer et al., 2020). As a result, the BHP covers the universe 
of German establishments with at least one employee subject to social security contribu-
tions. For each unit, the BHP provides yearly averages of individual daily gross wages, with 
right-censored wages being imputed by means of a two-step procedure (Card/Heining/Kline, 
2013).22 For lack of data on hours worked, I restrict the analysis of earnings to regular full-time 

18 Unlike estimates of simple population means, absolute concentration indices are biased when they are de-
rived from random samples. Abel/Tenreyro/Thwaites (2018) show in a simulation that random sampling of 
workers results in upward-biased HHI estimates. The bias stems from two sources: On the one hand, with 
equally-sized competitors, 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 es-
timates for employment shares are available, E[êj ] = ej , Jensen’s inequality implies that the squaring of 

2 2 E[êj ] > ej employment shares results in: . In general, the sampling bias is exacerbated under random sam-
pling of employers instead of workers. 

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

20 In this study, I use the terms “establishment” and “firm” interchangeably. 
21 In contrast, the term “company” combines all establishment premises and workplaces from the same em-
ployer. An establishment may consist of one or more branch offices or workplaces belonging to one company. 
In principle, branch offices of one company which belong to the same industry and the same municipality are 
given a joint establishment number. However, it is not possible to differentiate between branch offices from 
the same establishment in the data. Furthermore, no information is available as to which establishments are 
part of the same company. 

22 Ganzer et al. (2020) provide a detailed description of the BHP-specific implementation of the two-step im-
putation procedure. In principle, however, the imputation is unlikely to have an influence on the minimum 
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employees (who are supposed to work a similar number of hours).23,24 Moreover, the dataset 
offers information on establishment size and workforce composition, such as the number of 
workers by contract type or working time (full-time vs. part-time).25 From each of these em-
ployment measures, I subtract the number of apprentices who are, in most sectors, exempt 
from the minimum wage. Based on detailed 5-digit industry codes, I select all establishment-
year observations that refer to one of the sixteen minimum wage sectors between 1999 and 
2017. 

Given the sector affiliation, I enrich the data with minimum wages levels that the BMAS de-
clared universally binding in the German Federal Bulletin. Finally, I augment the dataset with 
a time series on sector-specific shares of establishments 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 establishments (Ellguth/Kohaut/Möller, 2014). 
My final dataset comprises 6,865,711 establishment-year observations, of which 46.3 percent 
are bound to minimum wage regulations. The panel covers 930,823 establishments that ap-
pear on average 7.4 times between 1999 and 2017. These establishments employ 3.8-5.3 mil-
lion workers per year, which totals 84.3 million worker-year observations over the period of 
study. 

wage results since the censoring limit lies far above sectoral minimum wage levels. 
23 In contrast, non-regular employment encompasses marginal part-time workers and apprentices. 
24 For the years 2010 and 2014, the IEB contains information on individual working hours from the German 
Statutory Accident Insurance. I use these data to construct sector-specific Kaitz Indices in Table B2. 

25 Unfortunately, the BHP data do not allow for identifying white-collar workers who are in some sectors not 
subject to the minimum wage regulation. 
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2 1 σ2: HHI = J σ + J 

5 Labor Market Concentration 

In the following section, I construct a wide set of indices to provide first evidence on labor 
market concentration for Germany. The concentration of workers on employers constitutes a 
meaningful proxy for the degree of imperfect competition in the labor market. These concen-
tration indices provide guidance for differentiating competitive labor markets from markets 
with oligopsonistic or monopsonistic market structures. 

Sources of Monopsony Power. Labor market concentration constitutes the classical source 
of monopsony power.26 In highly concentrated labor markets, firms are large in relation to 
the market such that individuals face job opportunities at only few employers. In such mar-
kets, a higher rigidity in job search makes workers accept wages below their marginal pro-
ductivity, thus rendering the labor supply elasticity to the firm less than perfectly elastic. 
Further, high labor market concentration facilitates anti-competitive collusion among these 
firms (Boal/Ransom, 1997). For instance, large firms can arrange mutual non-poaching agree-
ments to effectively restrict personnel turnover between close competitors (Krueger/Ashen-
felter, 2018).27 Moreover, Jarosch/Nimczik/Sorkin (2019) derive that, in granular search mod-
els, the overall extent of competition in labor markets can be summarized by concentra-
tion indices. From an empirical point of view, Azar/Marinescu/Steinbaum (2019) corroborate 
the link between labor market concentration and monopsony power by showing that highly 
concentrated labor markets in the U.S. also feature less positive wage elasticities of labor 
supply to the firm. In line, the growing empirical literature on this topic generally finds that 
labor market concentration reduces earnings (e.g., Azar/Marinescu/Steinbaum, 2017; Rinz, 
2020). 

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).28,29 Specifically, I calculate 

26 Azar/Marinescu/Steinbaum (2017) revived the practice of using concentration measures to study imperfect 
competition in the labor market. In recent years, numerous studies exploited this channel. In Table C1, I pro-
vide an exhaustive overview on empirical contributions that produce measures of local labor market concen-
tration. 

27 Manning (2003b) also identifies so-called “modern” sources of monopsony power that do not rest on the 
classical notion of thin markets, namely search frictions (Burdett/Mortensen, 1998) and job differentiation 
(Card et al., 2018). To some extent, labor market concentration can also proxy for these sources because the 
impact of limited information and idiosyncratic worker preferences on job search is exacerbated when the 
number of available employers is low. 

28 Marfels (1971) defines absolute concentration (of labor markets) as the accumulation of a given number of 
objects (workers) on subjects (employers). 

29 In an alternative formulation, Adelman (1969) shows that HHI is a function of the number of subjects J and 
the variance of market shares . 
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labor market concentration as 
J 

2 HHImt = ∑ e (5.1)jmt 
j=1 

where L 
ejmt = jmt 

∑J Lj=1 jmt 
represents establishment j’s share in overall employment of labor 

market m in year t. HHI values range from zero to one, with higher values signalling more con-
centration (and less competition). In many countries, the HHI offers a guideline for antitrust 
policy. For instance, the E.U. Commission (2004) scrutinizes the intensity of product market 
competition by means of three intervals for HHI scores: low (0.0-0.1), medium (0.1-0.2) and 
high levels of concentration (0.2-1.0). 

The use of concentration indices necessitates an appropriate definition of labor markets. 
Following the literature (e.g., Rinz, 2020), I operationalize labor markets on the basis of ob-
servable firm characteristics, namely industry and workplace. On the one hand, Neal (1995) 
shows that displaced workers who switch industry suffer a greater earnings loss than those 
workers that take up a new job in their pre-displacement industry, thus lending support to 
industry-specific human capital. On the other hand, labor markets also feature a local dimen-
sion as the attractiveness of jobs to applicants sharply decays with distance (Manning/Pe-
trongolo, 2017; Marinescu/Rathelot, 2018). 

As baseline specification, I define a labor market m as a combination of a 4-digit NACE indus-
try class i and a commuting zone z.30 The NACE industry classification is designed to group to-
gether lines of commerce with related operative tasks and, therefore, similar industry-specific 
human capital.31 I employ the graph-theoretical method from Kropp/Schwengler (2016) to 
merge 401 administrative districts (3-digit NUTS regions) to more adequate functional re-
gions. Based on commuting patterns from the German Federal Employment Agency for the 
years 1999-2017, the optimization yields Z =51 commuting zones with strong interactions 
within but few connections between zones (see Figure C1).32 By construction, concentration 
indices implicitly treat labor markets as discrete segments between which workers cannot 
move (Manning, 2021). I address this issue in later robustness checks and show that the re-
gression results are robust to broader or narrower definitions of labor markets. Beyond, the 
results corroborate that labor market concentration even reduces workers’ earnings and em-

30 Broader definitions of labor markets result ceteris paribus in lower HHI values. However, with a broader defi-
nition, the identification of causal effects in highly concentrated labor markets loses statistical power for lack 
of values at the top of the HHI distribution. To delineate the task dimension of labor markets, the literature 
on labor market concentration generally employs at least three digits of available classifications of industries 
or occupations (see Table C1). 

31 I use time-consistent information on the 2008 version of the NACE-based WZ Classification from Germany 
(Destatis, 2008). 90 of the 615 4-digit NACE industries relate to (subsets of the) minimum wage sectors. 

32 The graph-theoretical approach seeks to maximize modularity, a normalized measure for the quality of a divi-
sion 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. In the optimum, the 
threshold value for the identification of dominant flows amounts to 7.0 percent. This threshold delivers a 
delineation of 51 commuting zones which raises initial modularity from a value of 0.63 to 0.85. Likewise, the 
share of commuters between regions shrinks from 38.9 to 9.8 percent. 
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ployment in labor markets with a relatively high outward mobility. 

Baseline Concentration. Table 1 displays descriptive statistics for labor market concentra-
tion in Germany. Given its baseline version for employment in pairs of 4-digit NACE indus-
tries and commuting zones, the average HHI equals 0.34, which is equivalent to 2.9 equal-
sized establishments in the labor market.33 At the 25th percentile, the median, and the 75th 
percentile, the equivalent number of competitors is 14.3 (HHI=0.07), 4.6 (HHI=0.22) and 1.9 
(HHI=0.53). Figure 1 displays a histogram to illustrate the distribution of labor market con-
centration. A large fraction of labor markets features near-zero HHI values, resembling the 
notion of highly competitive labor markets. For higher HHI values, the density becomes in-
creasingly smaller. However, a spike appears at the upper end of the distribution, indicating 
a considerable portion of monopsonies in the German labor market (11.7 percent). 

Unit of Observation. Unweighted HHI values obscure the share of workers and establish-
ments that face labor markets with high concentration. When weighting the labor-market 
HHIs by employment, the mean HHI drops to 0.09, implying that the average employee works 
in a labor market with 11.1 equal employers. In contrast, the average establishment, with HHI 
equal to 0.03, encounters an equivalent of 30.3 competitors. Figure C2 reports the cumulative 
distribution of HHIs for labor markets, workers and establishments. About 51.8 percent of all 
labor markets are highly concentrated as their HHI exceeds the threshold of 0.20 from E.U. 
antitrust policy. Overall, 12.8 percent of workers face high levels of labor market concentra-
tion, indicating that highly concentrated markets tend to be small labor markets. 3.5 percent 
of establishments operate in highly concentrated labor markets. But, by construction, this 
small share is a direct consequence of the HHI definition in which the existence of few firms 
implies high labor market concentration. 

Alternative Labor Market Definitions. In a next step, I examine the sensitivity of the base-
line concentration measure to different labor market definitions, both in terms of the com-
mercial and the geographical dimension. When adopting the broader 3-digit NACE classifica-
tion, the average HHI drops to 0.26. Given this definition, 40.2 percent of all markets feature a 
high level of concentration. Conversely, the narrower 5-digit classification yields an increase 
in the mean HHI to 0.36. As expected, the fraction of highly concentrated markets becomes 
larger and equals 54.4 percent. I also construct HHIs for a spatial division into 401 administra-
tive districts (3-digit NUTS regions), on which the delineation of commuting zones is based. 
District-level HHIs exhibit an average of 0.49 and a share of 70.6 percent in highly concen-
trated markets. 

33 The inverse of the HHI describes the equivalent number of subjects, which represents the number of equal-
sized establishments that reflect the observed HHI value. 
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Table 1: Descriptive Statistics for Labor Market Concentration 

Index 

Statistic 

Mean P25 P50 P75 Mini-
mum 

Maxi-
mum 

Share 
(0.1-0.2) 

Share 
(0.2-1.0) 

Obser-
vations 

Baseline: 
HHI / NACE-4 × CZ (Employment) 0.342 0.069 0.217 0.526 0.000 1.000 0.158 0.518 476,768 

With Weights: 
Worker-Weighted 0.090 0.006 0.022 0.081 0.000 1.000 0.087 0.129 638,048,138 

Establishment-Weighted 0.033 0.002 0.008 0.027 0.000 1.000 0.044 0.034 52,911,664 

Alternative Industrial Definition: 
NACE-3 Industries 0.264 0.039 0.133 0.382 0.000 1.000 0.160 0.402 228,885 

NACE-5 Industries 0.357 0.081 0.236 0.551 0.000 1.000 0.162 0.544 647,974 

Alternative Spatial Definition: 
NUTS-3 Regions 0.491 0.169 0.414 0.901 0.000 1.000 0.134 0.706 2,774,477 

Alternative Object: 
Hires 0.351 0.075 0.225 0.538 0.000 1.000 0.160 0.530 426,400 

Alternative Concentration Index: 
Rosenbluth Index 0.325 0.048 0.187 0.517 0.000 1.000 0.141 0.483 476,768 

1-Subject Concentration Ratio 0.437 0.164 0.359 0.667 0.000 1.000 0.156 0.693 476,768 

Inverse Number of Subjects 0.225 0.018 0.077 0.250 0.000 1.000 0.123 0.332 476,768 

Exponential Index 0.295 0.040 0.153 0.452 0.000 1.000 0.150 0.436 476,768 

Note: The table displays descriptive statistics for indices of labor market concentration in Germany. Labor markets refer to industry-by-region pairs and are tracked with annual 
frequency. The underlying concentration indices refer to all spells valid on June 30 in the respective year and do not incorporate labor markets with zero employment. 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. PX = Xth Percentile. Source: IEB, 1999-2017. 25 



Figure 1: Distribution of Labor Market Concentration 
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Note: The figure displays a histogram to illustrate the distribution of labor market concentration in Germany. 
Labor market concentration refers to employment-based HHIs for combinations of NACE-4 industries and com-
muting zones and is tracked with annual frequency. HHI = Herfindahl-Hirschman Index. NACE-4 = 4-Digit Statis-
tical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017. 

Alternative Objects and Subjects. Parts of the literature rely on concentration of new hires 
or vacancies, arguing that flows more accurately capture the availability of jobs to workers 
than the stock of employment. Here, the difference between both concepts is small: along the 
entire distribution, new hires are slightly more concentrated than employment.34 Beyond, 
the existence of companies with more than one establishment leads to an underestimation 
of labor market concentration to the extent that establishments within the same company do 
not compete for workers (Marinescu/Ouss/Pape, 2021). However, according to the IAB Estab-
lishment Panel, multi-establishment companies do not pose a major problem to the analysis 
as 72.7 percent of surveyed establishments constitute single-establishment companies. 

34 I define hires on the basis of the BHP concept of inflows, that is, the number of workers who work in an es-
tablishment on June 30 of the respective year but were not employed in the same establishment one year 
before. As marginal employment was not recorded in the IEB until 1998, the year 1999 does not allow for a 
differentiation between factual inflows and incumbent marginal workers appearing in the data for the first 
time. Measures of labor market concentration for hires therefore refer to the years 2000-2017. 
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Alternative Concentration Measures. The HHI derives its popularity from the fact that, de-
spite the simple calculation, it is able to reflect the two determinants of concentration: few-
ness of competitors and inequality of market shares. Specifically, the HHI is the arithmetic 
mean of market shares, with each of these shares being weighted by itself. The squaring 
of market shares assigns relatively high weights to large firms in the market (Curry/George, 
1983). To test its sensitivity, I calculate four alternative measures of absolute concentration 
that emphasize different aspects of the accumulation of workers on establishments: the Rosen-
bluth Index (RBI), the K-Subject Concentration Ratio (CRK), the Inverse Number of Subjects 
(INS) and the Exponential Index (EXP).35 

The Rosenbluth Index uses ranks of firms (in descending order of market shares) as weights, 
thus attributing less weight to larger firms (Rosenbluth, 1955; Hall/Tideman, 1967). On av-
erage, the Rosenbluth Index exhibits a value of 0.33 which falls slightly short of the corre-
sponding HHI score. The K-Subject Concentration Ratio sums up the shares of the K largest 
competitors in the market, thus applying weights of unity to a fixed set of market shares.36 

On average, the largest establishment in the market holds an employment share of 43.7 per-
cent. The median share accounts for 35.9 percent whereas the lower and upper quartile refer 
to shares of 16.4 and 66.7 percent in employment. The Inverse Number of Subjects contem-
plates measures concentration as the reciprocal of the number of competitors.37 With a mean 
of 0.23, 4.4 establishments operate in an average labor market. But, the distribution is highly 
right-skewed with a median of only 0.08, equivalent to 13 establishments. Finally, the Expo-
nential Index is the geometric mean of market shares weighted with themselves. Its average 
value amounts to 0.30 with an equivalent of 3.4 identical firms in the market. 

Within-and Between-Variation. In Figure C3, I investigate the development of labor market 
concentration in Germany over time. The average HHI remained relatively stable during the 
period of study. Between 1999 and 2017, there was a slight decrease in the average market-
level HHI from 0.35 to 0.34. The four alternative concentration indices experience a similar 
trend. In contrast, concentration indices exhibit a markedly stronger variation between than 
within labor markets. To this end, Figure C4 uses boxplots to visualize the distribution of labor 
market concentration by 4-digit NACE industries, pooled over commuting zones and years. 
Plausibly, widespread lines of business (such as restaurants, medical practices, retail trade 

35 The formulas for the alternative concentration indices look as follows: 
● Rosenbluth Index: RBImt = 1 / (2 ∑j 

J 
=1 ejmt j − 1) 

● K-Subject Concentration Rate: CRKmt = ∑K 
j=1 ejmt 

● Inverse Number of Subjects: INSmt = 1/J 

= ∏J ejmt EXPmt j=1 ejmt ● Exponential Index: 

where j denotes the rank of firms in descending order of market shares. 
36 Due of their discrete nature, concentration ratios do not require information on the full population of firms. 
37 If competitors have equal size, the HHI collapses to 1/J . 
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or legal activities) constitute the least concentrated industries. Particularly low values of la-
bor market concentration are also found for industries that relate to the following minimum 
wage sectors: hairdressing, roofing, painting and varnishing, and electrical trade. Conversely, 
highly specialized industries tend to show a greater degree of concentration, such as indus-
tries from the minimum wage sectors of waste removal, textile and clothing, and agriculture, 
forestry and gardening. 

Figure C5 illustrates that there is a strong heterogeneity across commuting zones. Moreover, 
the map in Figure C6 visualizes average market-level HHIs for 3-digit NUTS regions. In ad-
dition, I enrich district-level HHIs with an urbanization indicator from the German Federal 
Office for Building and Regional Planning (BBSR). Average district-level HHIs indicate that la-
bor markets in peripheral districts (0.51) are more concentrated than in metropolitan areas 
(0.47), providing an explanation for the urban wage premium. 

Comparison with Labor Supply Elasticities to the Firm. In sum, the measures of labor mar-
ket concentration point towards considerable monopsony power in German labor markets. 
Importantly, this result is consistent with studies that adopt a complementary approach and 
semi-structurally estimate wage elasticities of labor supply to the firm on related data from 
Germany. With values between 1.9 and 3.7, Hirsch/Schank/Schnabel (2010) report elastici-
ties that are far away from being perfectly elastic. Instead, the small magnitude mirrors an 
upward-sloping labor supply curve to the firm, implying that employers possess substan-
tial monopsony power. In a similar fashion, Bachmann/Frings (2017) study heterogeneity in 
monopsony power across German industries and document that the majority of elasticities 
falls in the range between 0.5 and 3. Finally, the finding that labor market concentration is 
lower in urban than in rural areas augments evidence on Germany from Hirsch et al. (2020) 
who show that the wage elasticity of labor supply to the firm increases in population den-
sity. 
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6 Effects of Labor Market 
Concentration 

In a next step, I explore whether firms - prior to minimum wage regulations - reduce earnings 
and employment in more concentrated labor markets, as postulated by monopsony theory. 
Such a negative interrelation is an important piece of evidence for the monopsony argument 
because, in the absence of monopsonistic exploitation, there is no reason why minimum 
wage effects should vary between slightly and highly concentrated labor markets. 

Empirical Model. To study the effect of labor market concentration on the outcome vari-
ables of interest, I estimate the following econometric model 

ln Yjizt = θ ⋅ ln HHIizt + δj + ζzt + εjizt (6.1) 

where Y refers either to average earnings or employment per firm j in year t, HHI is the 
corresponding Herfindahl-Hirschman Index, δj and ζzt are establishment and commuting-
zone-by-year fixed effects, and ε is an error term. Depending on the sector, I keep only those 
establishment-year observations before minimum wage regulations came into effect (see Ta-
ble B2 for the sector-specific timing of minimum wage implementations).38 Thus, the period 
of analysis refers to the years 1999-2014. In a first specification, I condition on establishment 
fixed effects to capture unobserved time-invariant heterogeneity across employers. Thus, the 
identification of elasticity estimates θ̂  stems from variation within establishments over time. 
In a second regression, I add year fixed effects to account for time-specific events common 
to all establishments, 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 HHI and have 
an impact on establishment-level earnings and/or employment. Specifically, labor demand 
or labor supply shocks may bias the estimation. For instance, a positive productivity shock 
will make incumbent firms increase earnings and employment along the labor supply curve 
while new entrants simultaneously lower the HHI, creating a downward bias. Therefore, in a 
third specification, I condition on year-by-commuting-zone fixed effects to absorb the local 
dimension of these threats. 

Nevertheless, the question remains whether demand or supply shocks specific to a certain 
labor market within a commuting zone may skew the results. Moreover, when estimating em-

38 As a consequence, the sectors of main construction, electrical trade and roofing do not enter the specification 
as sectoral minimum wages were implemented ahead of 1999. 
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ployment effects, simultaneity bias might arise from the mechanical effect of employment on 
the employment-based HHI (Marinescu/Ouss/Pape, 2021). To rule out these issues of endo-
geneity, I follow the instrumental variable strategy from Azar/Marinescu/Steinbaum (2017) in 
a fourth and baseline specification. Specifically, I instrument any HHI value in a certain com-
muting zone c by the average of the log inverse number of firms in all other commuting zones 
for the same industry and time period: 

−c ∑zxc ln INSizt ∑zxc ln J−1 
izt 

ln INS = = (6.2)it Z − 1 50 

Favorably, the “leave-one-out” property of this instrument delivers variation in local labor 
market concentration that is driven by national, non-local forces in the respective industry 
and, thus, not by shifts in the industry in that certain commuting zone. As such, the instru-
ment rules out omitted variable bias from local shocks that both affect labor market concen-
tration and the outcome variable. Nevertheless, the instrument is not fully exogenous when 
shocks are correlated across regions (e.g., from national shocks). The exogeneity assumption 
is violated when the instrument exerts an additional direct effect, Φ x 0, on the outcome vari-
able in the second-stage regression (i.e., other than through labor market concentration).39 

To assess the magnitude of the potential bias, I formulate a range of values for this direct ef-
fect between zero (exogeneity) and the estimated reduced-form coefficient. Given this range, 
I apply the plausibly exogenous regression method (Conley/Hansen/Rossi, 2012) to derive 
bounds for the causal effect of labor market concentration on the outcomes of interest. 

Effects of Labor Market Concentration on Earnings. In line with monopsony theory, the 
results indicate that, prior to minimum wage regulations, higher labor market concentration 
is associated with significantly lower earnings. Table 2 displays the estimated effects of la-
bor market concentration on log average daily wages of regular full-time workers per firm. 
In the first regression, with mere establishment fixed effects, I find that an increase in HHI 
by 10 percent is ceteris paribus associated with a reduction in mean earnings by 0.3 per-
cent. In Columns (2) and (3), this effect weakens to 0.1 percent when adding year or year-by-
commuting-zone fixed effects. The similarity of the estimates in the second and third spec-
ification indicate that local shocks do not pose a problem to the identification. To allow for 
a causal interpretation, the baseline specification in Column (4) carries out the IV estimation 
with (6.2) as instrumental variable. The respective F statistic is 430.8 which validates the rel-
evance of the instrument.40 The IV estimate is still negative but larger in absolute terms: an 
increase in HHI by 10 percent reduces average earnings in the firm by 0.5 percent. Put dif-

39 When allowing for instrument endogeneity, the second-stage regression takes the following form: 

̂ln Yjizt = θ ⋅ ln HHIizt + Φ ⋅ ln INSit 
−c 

+ δj + ζzt + εjizt 

. 
40 Favorably, the first-stage regression of HHI on the instrument shows the expected positive sign (+0.8). 
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ferently, a decrease in the equivalent number of employers from 10 (HHI=0.1) to 5 (HHI=0.2) 
firms in the labor market is associated with a decline in earnings by 5 percent. Across speci-
fications, all elasticities are significantly different from zero at 1 percent levels. 

Table 2: Effects of LM Concentration on Earnings 

Dependent 
Variable 

Regressor 

(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) 

-0.014*** 
(0.004) 

-0.046*** 
(0.006) 

Instrument None None None Log INS / {c} 
Fixed 
Effects Establishment Establishment 

Year 
Establishment 

Year × CZ 
Establishment 

Year × CZ 
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 2,139,426 2,139,426 

Adjusted R2 0.836 0.845 0.845 

F Statistic 430.8 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time work-
ers) on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of 
firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting 
Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 
1999-2014. 

To test the sensitivity of the earnings effect, I carry out the IV specification with alternative 
labor market definitions (Table D1) and concentration indices (Table D2). The use of 3- and 
5-digit NACE industries or 3-digit NUTS regions results in slightly more negative coefficients. 
In contrast, the configuration with a HHI based on hires instead of employment leaves the 
estimate unaltered. The same holds true for specifications that replace the HHI by the Rosen-
bluth Index, the Inverse Number of Subjects or the Exponential Index. The 1-Subject Concen-
tration Ratio also delivers a negative but more pronounced effect on earnings. 

Table D3 shows separate regressions by West Germany and East Germany (including the City 
of Berlin). Importantly, the negative effect of labor market on earnings manifests in both parts 
of the country. In Table D4, I explore whether the effect of labor market concentration varies 
at different percentiles of the earnings distribution in a firm. The results indicate that a 10 per-
cent increase in HHI reduces the 25th percentile by 0.2 percent, the median by 0.4 percent and 
the 75th percentile by 0.6 percent. Hence, labor market concentration enables firms to push 
down large portions of the wage distribution, with greater monopsonistic exploitation 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 than routine or non-routine manual workers (Bachmann/Demir/Frings, 2021). 

In a further robustness check, I explore whether the relationship between labor market con-
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centration and earnings depends on the degree of outward mobility in a labor market. For 
each labor market, I define outward mobility as the share of workers who take up a new job 
in another labor market when leaving the job at their previous establishment.41 With a value 
of 64.9 percent, the average degree of outward mobility is relatively high. In a next step, I 
segment the regression sample into three groups based on the intensity of outward mobility 
within a labor market.42 Table D5 shows the regression results by degree of outward mobility. 
As expected, the negative impact of higher labor market concentration on earnings becomes 
weaker when outward mobility increases. Hence, firms in highly concentrated labor markets 
can lowers earnings more strongly when workers find it more difficult to get a job in another 
labor market. The elasticity for the low mobility group turns out to be almost twice as high as 
in the high mobility group. Importantly, however, the negative impact on earnings features 
a substantial order of magnitude even when outward mobility is high. The documented im-
pact of outward mobility on the HHI-earnings relationship is similar to that found for U.S. 
occupational labor markets by Schubert/Stansbury/Taska (2020). 

Effects of Labor Market Concentration on Employment. Theory of imperfect competition 
suggests that, absent any regulation, employers with labor market power reduce earnings by 
shortening employment along the labor supply curve to the firm. To see whether the negative 
effect on earnings in highly concentrated labor markets also goes along with lower employ-
ment, I re-run the four specifications of Equation (6.1) with log employment of regular full-
time workers as the outcome variable. Table 3 displays the results. Indeed, all three OLS spec-
ifications arrive at a negative HHI coefficient around -0.05, indicating that firms employ sig-
nificantly less workers in concentrated vis-à-vis unconcentrated labor markets. Once again, 
the baseline IV estimation in Column (4) shows a larger effect size: an increase in HHI by 10 
percent makes firms reduce their employment of regular full-time workers by 1.6 percent. All 
reported effects are significantly different from zero. 

Again, I examine the robustness of the baseline employment effects with respect to differ-
ent labor market definitions (Table D6) and concentration measures (Table D7). The effect 
of labor market concentration on employment remains unchanged for 5-digit NACE indus-
tries or hires-based HHIs but becomes even larger when adopting 3-digit NACE industries or 
3-digit NUTS regions. The latter also applies for the 1-Subject Concentration Ratio whereas 
the Rosenbluth Index, the Inverse Number of Subjects and the Exponential Index exhibit a 
similar reduction in employment. 

41 More formally, the share is computed as follows: outward mobilityizt = moversizt / (stayersizt + moversizt) 
where “stayers” (“movers”) are workers who leave their previous establishment in t and take up a new job in 
t+1 at another establishment in the same (another) labor market. To construct this measure, I use information 
on only the main job per worker and year. 

42 Within each minimum wage sector, I separate firms into three tercile groups based on the average outward 
mobility within their labor market. The average intensity of outward mobility by group is: 61.0 percent (low 
mobility), 66.1 percent (medium mobility), and 73.4 percent (high mobility). 

IAB-Discussion Paper 21|2021 32 



min ln Yjizt = Φ ⋅ ln INSit 
−c 

+ δj + ζzt + εjizt

Table 3: Effects of LM Concentration on Employment 

Dependent 
Variable 

Regressor 

(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) 

-0.058*** 
(0.011) 

-0.156*** 
(0.018) 

Instrument None None None Log INS / {c} 
Fixed 
Effects Establishment Establishment 

Year 
Establishment 

Year × CZ 
Establishment 

Year × CZ 
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 2,139,426 2,139,426 

Adjusted R2 0.898 0.898 0.898 

F Statistic 430.8 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on the 
log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of firms across 
commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-
Time. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 
1999-2014. 

Table D8 displays that the negative impact of HHI on employment holds both for West and 
East German firms. Until now, the analysis has focused on the employment of regular full-
time workers. In Table D9, I provide employment effects for groups of workers for which no 
wage measure is available in the data. Importantly, I also arrive at a similarly negative effect 
of labor market concentration on overall employment, which is the sum of regular full-time, 
regular part-time, and marginal part-time workers. Moreover, the regressions point out that 
firms also reduce employment of regular part-time and marginal part-time workers in highly 
concentrated labor markets. Table D10 presents elasticities by different intensities of out-
ward mobility. The negative impact of labor market concentration on employment becomes 
less pronounced when outward mobility is high. As with earnings, the elasticity for the low 
mobility group is about twice as negative as for the high mobility group. 

Causal Interpretation. Acknowledging that the instrument might not be fully exogenous, 
I follow Conley et al.’s (2012) plausibly exogenous regression technique to derive upper and 
lower bounds for the causal effect of higher labor market concentration on earnings and em-
ployment in Table D11. The reduced-form regression (i.e., the regression of the earnings vari-
able on the instrument) yields a coefficient of -0.038.43 This coefficient reflects the maximum 
of instrument endogeneity that can enter the second-stage regression of the earnings vari-
able on the first-stage variation in labor market concentration. Under the assumption that 
the instrument’s direct effect on earnings in the second stage ranges between zero (full ex-
ogeneity) and -0.038 (reduced-form effect), the bounds for the second-stage effect of labor 

43 The reduced-form regression is as follows: . 
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market concentration on earnings range between -0.051 and 0.010. The causal effect of labor 
market concentration on earnings is negative provided that the direct effect of the instrument 
on earnings in the second stage is greater than -0.029, or smaller than 77.3 (=0.029/0.038) 
percent of the reduced-form effect. Hence, the negative effect of labor market concentration 
on earnings holds even for a large degree of instrument endogeneity. The plausible interval 
for the second-stage effect of HHI on employment ranges between -0.173 and 0.032. Accord-
ingly, the true effect of labor market concentration on employment is less than zero provided 
that the size of the instrument’s direct effect on employment in the second stage is smaller 
than 79.0 (=0.101/0.128) percent of the reduced-form effect. Again, the negative effect of la-
bor market concentration on employment is robust to substantial endogeneity of the instru-
ment. 

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 (Manning, 2021). 
Under imperfect competition in product markets, firms with monopoly power will lower out-
put and employment (Marinescu/Ouss/Pape, 2021) but, absent any monopsony power, wages 
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/Sojourner, 2019). Hence, if product market 
concentration was the causal driver of the negative HHI effects on employment, the wage re-
gressions would display zero or positive effects of higher labor market concentration. Yet, the 
fact that not only the employment but also the wage regressions feature negative coefficients 
endorses the conjecture that it is not product but labor market power that enables firms to 
reduce their employment. As an additional check, Table D12 shows that the results are not 
sensitive to excluding the service sectors where product markets tend to have more of a local 
nature.44 

By and large, I document robust evidence that firms employ less workers at lower wage lev-
els when operating in more concentrated labor markets. The finding that higher labor market 
concentration reduces both earnings and employment in a firm corroborates the predictions 
of monopsony theory in a sense that employers with labor market power suppress wages 
along a positive sloped labor supply curve to the firm. Division of the baseline employment 
elasticity by the respective earnings elasticity yields a wage elasticity of labor supply of 3.4 
(=0.156/0.046). Albeit conceptually different, the coefficient has a magnitude similar to esti-
mated wage elasticities of labor supply to the single firm from dynamic monopsony models 
on Germany (see Section 5). 

44 To be precise, I discard the sectors of commercial cleaning, waste removal, nursing care, security, temporary 
work, hairdressing, and chimney sweeping. 
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7 Minimum Wage Effects 

The previous analysis indicates that, absent minimum wage regulations, firms in concen-
trated labor markets suppress workers’ wages by constraining their employment. Importantly, 
monopsony theory expects reasonably-set minimum wages to counteract such monopson-
istic exploitation without having negative effects on employment. Although this line of rea-
soning is frequently brought up to rationalize close-to-zero minimum wage effects on em-
ployment, direct evidence for the monopsony argument is rare. In the following, I perform 
empirical tests regarding the role of monopsony power on minimum wage effects. Given the 
concentration indices, I examine whether sectoral minimum wages exhibit less adverse em-
ployment effects in imperfectly competitive labor markets where concentration tends to be 
higher. 

Empirical Model. The empirical analysis of minimum wage effects proceeds in two steps. 
In a first step, I test whether sectoral minimum wages effectively raise earnings. An empirical 
bite confirmation is an essential prerequisite because causal effects will not manifest unless 
minimum wages are binding.45 Provided that there is a significant bite, I examine the mini-
mum wage effects on employment in a second step. In both cases, the baseline version of the 
regression model takes the following log-linear form 

ln Yjsizt = α ⋅ ln wst 
min + β ⋅ ln wst 

min ⋅ HHIiz + Xst 
T γ + δj + ζzt + εjsizt (7.1) 

where the outcome variable Y refers to either average daily earnings or employment in estab-
lishment j for year t, w min is the prevailing minimum wage in sector s, HHI is the respective 
Herfindahl-Hirschman Index, X is the set of control variables, δj and ζzt are fixed effects, and 
ϵ is the error term.46 Specifically, I infer establishment responses to minimum wages from 
regressing the logarithm of the outcome variable on the logarithm of the current minimum 
wage in the sector. To test the moderating role of labor market concentration, I add an inter-
action effect with HHI for the labor market in which the establishment is operating. Thus, the 
estimate for the minimum wage elasticity on earnings or employment, as a function of HHI, 
reads: η̂  w 

Y 
min = α̂ + β̂ ⋅ HHI . Standard errors are clustered at the labor-market level. 

As in Section 6, I successively include establishment fixed effects, year fixed effects, and year-
by-commuting-zone fixed effects in a first, second, and third specification of (7.1) to absorb 
unobserved time-invariant heterogeneity and local shocks. Haucap/Pauly/Hey (2011) and 

45 In default of a bite, near-zero minimum wage effects on employment would have a fundamentally different 
implication relative to a setting with binding minimum wages. 

46 For the sake of simplicity, the notation in (7.1) disregards that minimum wages differ regionally in some sec-
tors. If so, minimum wages are usually set differently for West Germany, East Germany, and the City of Berlin. 
In the security sector for 2011-2013, minimum wages vary by federal state. 
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Bachmann/Bauer/Frings (2014) discuss strategic behavior of unions and employer associ-
ations under the possibility of coverage extension for CBAs in Germany. Hence, in a fourth 
and baseline specification, I address potential endogeneity in minimum wage legislation us-
ing a set of sectoral control variables: the sectoral share of establishments subject to CBAs 
and the logarithm of employment by sector and territory (i.e., by West Germany, East Ger-
many, and the City of Berlin). In the spirit of Allegretto/Dube/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 an establishment-specific average of HHI across available years. 
The use of averaged HHIs is useful for two reasons: First, my paramount objective is to ex-
amine minimum wage effects within establishments at given values of labor market concen-
tration. However, in a panel context, demeaning an interaction effect of two time-varying re-
gressors yields a combination of mutual between- and within-unit interdependencies of both 
variables (Giesselmann/Schmidt-Catran, 2020). Yet, averaging over HHI will ensure that the 
interaction effect captures solely the moderating effect of level differences in HHI on within-
unit variation in minimum wages. Second, the use of mean HHIs alleviates two threats of 
identification: reverse causality between employment and HHI as well as the confounding 
impact of non-local labor market shocks on HHI. On the downside, however, averaging over 
HHI will give rise to endogeneity in case minimum wage changes correlate with HHI levels. To 
this end, I regress HHI values on sectoral minimum wages 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), thus alleviating the concern that 
using HHI averages might induce endogeneity (see Table E1). 

Minimum Wage Effects on Earnings. Before turning to employment effects, it is necessary 
to verify whether the minimum wages actually heightened wages. To this end, I run Equation 
(7.1) on the data, with the logarithm of mean daily wages of regular full-time workers per firm 
as the outcome variable. Table 4 displays the estimated minimum wage effects on earnings 
by market form. Across all four specifications, the regressions demonstrate that increases in 
sectoral minimum wages were binding, regardless of the underlying market form. Column 
(4) relates to the baseline specification that includes establishment and year-by-commuting-
zone fixed effects as well as control variables. In competitive labor markets with zero HHI, 
a 10 percent rise in minimum wages leads ceteris paribus to an average increase in mean 
daily earnings by 0.7 percent. In line with the evidence on monopsonistic exploitation, the 
earnings effect becomes more positive in more concentrated labor markets where wages are 
increasingly set below marginal productivity.47 Specifically, in the polar case of a monop-

47 In a similar fashion, Fuest/Peichl/Siegloch (2018) find that monopsony power moderates the impact of local 
business tax rates on wages. 
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sonistic labor market with HHI equal to one, a rise in minimum wages by 10 percent results 
in an increase in earnings by 3.3 percent. Both the main effect, the interaction effect and the 
resulting minimum wage elasticities on earnings are significantly different from zero. 

Table E2 illustrates minimum wage elasticities of earnings separately for West Germany and 
East Germany. Sectoral minimum wage increases result in significant wage growth in both 
parts of the country. West Germany exhibits less pronounced main effects than East Germany 
where both earnings and wage floors tend to be lower. Both interactions effect turn out to be 
positive but only the coefficient for West Germany remains significant. 

First and foremost, minimum wages push up earnings at the bottom of the wage distribution. 
Hence, lower percentiles of the wage distribution are supposed to show accordingly larger 
effects on earnings. Table E3 displays minimum wage effects on the 25th percentile, the me-
dian, and the 75th percentile of the wage distribution of regular full-time workers within es-
tablishments. In unconcentrated labor markets, a minimum wage increase by 10 percent sig-
nificantly raises the 25th percentile of the wage distribution by 1.3 percent. As expected, this 
effect weakens for higher percentiles of the distribution where earnings increasingly exceed 
wage floors: an analogous minimum wage increase moves the median wage by 0.8 percent 
and the 75th percentile of the wage distribution by just 0.4 percent. Yet, the fact that the mid-
dle and upper part of the distribution shifts mirrors the large Kaitz indices found in Section 
3. Again, for each of the three percentiles, minimum wage increases bite significantly harder 
in monopsonistic labor markets. Interestingly, the interaction effect for the 75th percentile 
is still substantive, reflecting evidence from Section 6 that, in highly concentrated minimum 
wage sectors, employers can even suppress earnings at the top of their wage distribution. 

Minimum Wage Effects on Employment. Given the underlying bite of sectoral minimum 
wages, I proceed with studying the minimum wage effects on employment. In line with the 
wage analysis, I employ analogous specifications of Equation (7.1) with the outcome variable 
now representing the log number of regular full-time workers per establishment. Table 5 dis-
plays the estimated minimum wage effects on employment for unconcentrated vis-à-vis con-
centrated markets. The results buttress the monopsony argument. All specifications arrive 
at significantly negative minimum wage elasticities of employment in unconcentrated labor 
markets, thus corroborating the proposition from theory of perfect competition that bind-
ing wage floors are detrimental to employment. However, significantly positive interaction 
effects with HHI reveal that labor market concentration moderates employment responses: 
negative effects approach zero for increasing levels of concentration and, eventually, become 
positive in highly concentrated labor markets – as put forward by monopsony theory. Figure 
2 visualizes the minimum wage elasticities of employment by HHI for the baseline specifi-
cation in Column (4): In markets with zero HHI, a 10 percent increase in sectoral minimum 
wages causes ceteris paribus an average reduction in regular full-time employment by 2.3 
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Table 4: Minimum Wage Effects on Earnings 

Dependent 
Variable 

Regressor 

(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*** 
(0.016) 

0.077*** 
(0.018) 

0.045** 
(0.018) 

0.074*** 
(0.014) 

Log Minimum Wage
× HHI 

0.733*** 
(0.109) 

0.382*** 
(0.090) 

0.263*** 
(0.071) 

0.260*** 
(0.063) 

Control Variables No No No Yes 
Fixed 
Effects Establishment Establishment 

Year 
Establishment 

Year × CZ 
Establishment 

Year × CZ 
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 effects regressions of log establishment-level means of daily wages (of regular full-time workers) 
on log sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average 
HHI). The set of control variables includes log overall employment per sector-by-territory combination, the sectoral share 
of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in 
parentheses) are clustered at the labor-market 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. 

percent. Zero employment effects materialize around the HHI threshold of 0.2 from E.U. an-
titrust policy, which mirrors an oligopsony with five equal-sized firms. Vice versa, minimum 
wage increases by 10 percent lead to an average employment growth by 9.3 percent. 

Table 5: Minimum Wage Effects on Employment 

Dependent 
Variable 

Regressor 

(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*** 
(0.040) 

-0.326*** 
(0.029) 

-0.310*** 
(0.023) 

-0.230*** 
(0.026) 

Log Minimum Wage
× HHI 

1.081*** 
(0.292) 

0.679*** 
(0.249) 

1.161*** 
(0.202) 

1.160*** 
(0.199) 

Control Variables No No No Yes 
Fixed 
Effects Establishment Establishment 

Year 
Establishment 

Year × CZ 
Establishment 

Year × CZ 
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 effects regressions of log establishment-level employment (of regular full-time workers) on log 
sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average HHI). The 
set of control variables includes log overall employment per sector-by-territory combination, the sectoral share of establish-
ments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) 
are clustered at the labor-market 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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Figure 2: Minimum Wage Elasticity of Employment 
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Note: The figure illustrates estimated employment elasticities with respect to changes in sectoral minimum 
wages at the establishment level. Estimates stem from fixed effects regressions of log establishment-level em-
ployment (of regular full-time workers) on log sectoral minimum wages as well as their interaction effect with 
labor market concentration (measured as average HHI). The thick line reports point estimates of employment 
elasticities across different levels of concentration. The grey shade represents 90 percent confidence intervals. 
Sources: IEB + BHP + IAB Establishment Panel, 1999-2017. 

Sensitivity and Heterogeneity. I perform multiple checks to examine the sensitivity and 
heterogeneity of the estimated employment effects. As the establishment-weighted distri-
bution of HHI is not uniform, the identification of the linear interaction effect may not reflect 
all parts of the HHI range equally. To ascertain that the positive HHI gradient is not just a re-
sult of the linearity assumption, I construct categorial interaction effects between minimum 
wage levels and indicator variables that separate low- from high-HHI labor markets. Table E4 
shows main and interactions effects for divisions of the HHI range into two, three, four and 
five domains.48 Across these specifications, the estimates exhibit the same qualitative pat-
tern as before: negative employment responses in unconcentrated markets that weaken for 
higher HHI domains and, ultimately, become positive. In this respect, Figure 3 illustrates the 
estimated pattern of elasticities for a categorization into five HHI domains. 

The empirical results also withstand further scrutiny. Figure 4 contrasts the baseline elastici-

48 I construct the domains such that the E.U. antitrust thresholds for HHI are respected. 
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Figure 3: Minimum Wage Elasticity of Employment by HHI Categories 
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Note: The figure illustrates estimated employment elasticities with respect to changes in sectoral minimum 
wages at the establishment level. Estimates stem from fixed effects regressions of log establishment-level em-
ployment (of regular full-time workers) on log sectoral minimum wages as well as their categorial interaction 
effects of labor market concentration (measured as average HHI). The bars illustrate point estimates for estab-
lishments in labor markets with different levels of concentration. Each point estimates features a 90 percent 
confidence interval. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017. 

ties with those from alternative versions of Equation (7.1), evaluated at the lower and upper 
end of the HHI range. In more detail, the appendix illustrates the underlying estimates for 
alternative specifications (Table E5), labor market definitions (Table E6), and concentration 
measures (Table E7) as well as separate regressions by territories (Table E8) and labor out-
comes (Table E9). 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 and sectoral minimum wage levels (see 
Table E1), the use of time-variant HHIs or a predetermined HHI per establishment (as an alter-
native to establishment-specific HHI averages) does not lead to marked changes in the elas-
ticity estimates.49 Likewise, the inclusion of sector-specific linear time trends is not pivotal. 

49 As a more rigorous alternative to establishment-specific HHI averages, predetermined HHIs eliminate any 
reverse causality between employment and HHI as well as the confounding impact of non-local shocks on HHI 
values. As a drawback, however, predetermined HHIs provide a less representative picture of the underlying 
labor market concentration over the period of study. Specifically, I use the corresponding HHI value of the 
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Due to the logarithmic transformation, the identification of the baseline elasticities solely 
stems from modifications of minimum wage levels. Hence, variation from the introduction of 
a sectoral minimum wage does not enter the regression. Even in the absence of a minimum 
wage regulation, the availability of unemployment benefits or quasi-fixed cost of labor sup-
ply define a lower wage ceiling, a so-called “implicit minimum wage”. Hence, 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.50 In the augmented regression, the interaction effect with HHI turns 
out to be positive yet again while the main effect remains negative. 

Further, the observed pattern of elasticities is not sensitive to broader or narrower definitions 
of labor markets. Whereas 5-digit NACE industries experience similar interaction effects, 3-
digit NACE industries or 3-digit NUTS regions exhibit less positive but still significant interac-
tion effects. The latter finding also holds true when constructing the HHI based on new hires 
instead of the stock of employment. Moreover, the results remain unchanged for alternative 
concentration indices: the Rosenbluth Index, the 1-Subject Concentration Ratio, the Inverse 
Number of Subjects, and the Exponential Index deliver robust estimates. 

Despite structural differences, establishments in both West and East Germany equally fea-
ture minimum wage elasticities of employment that are negative in competitive but positive 
in monopsonistic labor markets. For labor markets with zero HHI, employment effects are 
more negative in East Germany where the bite is also larger. There is no such difference for 
highly concentrated labor markets. Importantly, the findings are not restricted to the employ-
ment of regular full-time workers but also hold for overall employment per firm. Interestingly, 
regular part-time workers exhibit significant job growth both in slightly concentrated and, 
to a larger extent, in highly concentrated labor markets. Given that the employment of reg-
ular full-time workers shows a fairly strong decline in slightly concentrated labor markets, 
an obvious explanation for the large increase in regular-part time employment at zero HHI 
is a reduction in individual working hours that has transformed some of the regular full-time 
workers into regular part-time workers. Moreover, by virtue of higher sectoral minimum wage 
levels, the monthly income of marginal part-time workers increasingly exceeds the thresh-
old above which job contracts automatically turn into regular part-time employment.51 This 
mechanism is supposed to be more pronounced in concentrated markets where wage in-
creases tend to be higher. Accordingly, for HHI=1, the minimum wage elasticity for marginal 
employment features the smallest positive value among the labor outcomes. 

same labor market, but in the year before the firm was first subject to minimum wage legislation in the period 
under study. For lack of information on 1998, I resort to the 1999 HHI value if needed. 

50 I construct hourly wages by dividing weekly earnings of full-time workers by 40 working hours per week. 
51 Marginal employment involves reduced social security contributions for work contracts below a legally de-
fined 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. 
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Figure 4: Sensitivity and Heterogeneity of Employment Effects 

-0.8 -0.4 0.0 0.4 0.8 1.2 1.6 2.0 2.4

Marginal Employment

Regular Part-Time Employment

Overall Employment

East Germany

West Germany

Exponential Index

Inverse Number of Subjects

1-Subject Concentration Ratio

Rosenbluth Index

HHI based on Hires

NUTS-3 Regions

NACE-5 Industries

NACE-3 Industries

With Implicit Minimum Wage

Without Linear Time Trends

Predetermined HHI

Time-Variant HHI

Baseline

0.0
Minimum Wage Elasticity of Employment

Sp
ec

ifi
ca

tio
n

HHI=0.00
HHI=1.00

Note: The figure illustrates minimum wage elasticities of employment at polar values of labor market concentra-
tion for a variety of specifications. Hollow squares refer to point estimates for zero HHI whereas solid squares 
represent estimates that relate to HHI=1. Each point estimate features a 90 percent confidence interval. The 
baseline estimation regresses establishment-level employment of regular full-time workers on sectoral min-
imum wages, an interaction effect with the establishment-level average of employment-based HHI per labor 
market (defined as NACE-4-industry-by-commuting-zone combination), a set of control variables (including log 
overall employment per sector-by-territory combination, the sectoral share of establishments subject to a col-
lective bargaining agreement, and sector-specific linear time trends) as well as on establishment and year-by-
commuting-zone fixed effects. 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. 

Nonlinearities. In monopsonistic labor markets, the minimum wage effect on employment 
differs between three regimes of bindingness: zero (or small) effects in the unconstrained 
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regime (i.e., the minimum wage does not bite), positive effects in the supply-determined 
regime (i.e., the minimum wage counteracts monopsonistic exploitation), and negative ef-
fects in the demand-determined regime (i.e., firms lay off the least productive workers). To 
check whether reported minimum wage effects on employment obscure heterogeneity by 
the underlying bite of the sectoral minimum wage, I re-run the baseline regression on a full 
set of interaction terms between log sectoral minimum wage, 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, see Table E10).52 

Figure 5 visualizes the resulting minimum wage elasticities of employment by quintile of 
bindingness, separately for markets with HHI=0 and HHI=1. As expected, the negative em-
ployment effect in zero-HHI markets becomes more negative when the bite is large: in the 
fifth quintile of the Kaitz Index, the minimum wage elasticity of employment is about twice 
as negative as in the first quintile (Panel a). In line with monopsony theory, the minimum 
wage elasticity of employment in highly concentrated labor markets is a non-linear function 
of the underlying bite (Panel b). At first, the positive employment effect grows with the bite, 
counteracting monopsonistic exploitation along the labor supply curve. But, beginning with 
the fourth quintile (i.e., when the minimum wage is set close to the median wage of the firm), 
the positive minimum wage effect falls rapidly. Although the minimum wage elasticity of em-
ployment in the fifth quintile of bindingness is not significantly different from zero, it is signif-
icantly smaller than the values in the first, second, and third quintile. Overall, the quadratic 
relationship implies that, given a higher bindingness, firms’ adjustment increasingly takes 
place along the negatively sloped labor demand curve since minimum wages start to exceed 
workers’ marginal productivity. 

Causal Interpretation. The previous analysis suggests that minimum wage elasticities are 
a function of labor market concentration. However, it is unclear whether labor market con-
centration causally determines minimum wage responses or just constitutes a proxy for an 
omitted variable that is the factual moderator of the minimum wage effect on employment. 
Nevertheless, in the latter case, 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 (Azar et al., 2019). Next, I scrutinize two candidates for such an 
omitted variable bias: product market concentration and productivity. 

As mentioned in Section 6, product market concentration might inadvertently enter industry-

52 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 an establishment. For lack of IEB information on individual working hours, 
I construct hourly wage rates by dividing weekly earnings of regular full-time workers by 40 working hours 
per week. I assign each firm one of the following five quintile groups given their average Kaitz Index across 
available years: 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). 
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Figure 5: Minimum Wage Elasticity of Employment by Bindingness 

(a) Evaluated at HHI=0 (b) Evaluated at HHI=1 
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Note: The figures display estimated minimum wage elasticities of employment by quintiles of the underlying Kaitz Index. Estimates stem from fixed effects regressions of log 
establishment-level employment (of regular full-time workers) on a full set of interaction terms between log sectoral minimum wages, labor market concentration (measured 
as average HHI), and five quintile groups of minimum wage bindingness (measured as average Kaitz Index). 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 an establishment. The bars illustrate point estimates for different quintiles of the Kaitz Index at the 
polar values of the HHI distribution. Each point estimates features a 90 percent confidence interval. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017. 44 



based measures of local labor market concentration. If labor market concentration was not 
the causal moderator of the minimum wage effects, firms would - absent any monopsony 
power - face a horizontally sloped labor supply curve to the single firm. Thus, the bite of min-
imum wages should not depend on or, when monopolists share parts of their rents with their 
workforce, decrease with product market concentration. Incompatible with both hypothe-
ses, the above earnings regressions feature a positive interaction effect with HHI, supporting 
the notion that it is monopsony power that causally moderates the minimum wage effects. 
As an additional check, Column (1) in Table 6 shows that the employment regressions are ro-
bust to the exclusion of service sectors for which product markets are susceptible to overlap 
with local labor markets. 

Table 6: Alternative Moderators and Establishment Closures 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Establishment 

Closure 

Log Minimum Wage -0.087*** 
(0.027) 

-0.167*** 
(0.023) 

0.133*** 
(0.013) 

Log Minimum Wage 
× HHI 

1.666*** 
(0.236) 

1.188*** 
(0.203) 

0.001 
(0.070) 

Log Minimum Wage 
× Log AKM 

0.605*** 
(0.081) 

Control Variables Yes Yes Yes 
Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample Without 
Services Overall 

Regular FT 
Employment > 0 

Observations 2,135,562 2,585,412 2,700,155 

Adjusted R2 0.860 0.872 0.156 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) and an 
indicator for establishment closure on log sectoral minimum wages as well as their interaction effect with labor market con-
centration (measured as average HHI). The set of control variables includes log overall employment per sector-by-territory 
combination, the sectoral share of establishments subject to a collective bargaining agreement, and sector-specific linear 
time trends. Overall employment is defined as the sum of regular full-time workers, regular part-time workers, and workers 
in marginal employment. Standard errors (in parentheses) are clustered at the labor-market level. AKM = AKM Establishment 
Fixed Effekt. CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index. NACE-4 = 4-Digit Statistical Nomenclature of Eco-
nomic Activities in the European Community. FT = Full-Time. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB 
Establishment Panel, 1999-2017. 

In general, higher minimum wages will make less productive firms reduce employment more 
strongly than highly productive firms. For instance, the fact that labor market concentration 
is usually higher in rural areas, where firms also tend to be less productive, may result in a 
downward-biased interaction term for HHI (Azar et al., 2019). To rule out such an omitted 
variable bias, I augment the baseline specification with an additional interaction effect be-
tween log minimum wage levels and firm productivity. I approximate productivity by estab-
lishment fixed effects from log-linear wage regressions in the tradition of Abowd, Kramarz, 
and Margolis (1999, hereafter ‘AKM’). These AKM effects reflect a relative wage premium paid 
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to all workers within an establishment, conditional on time-variant characteristics and indi-
vidual fixed effects. Specifically, I retrieve AKM establishment fixed effects for log daily wages 
of regular full-time workers from Bellmann et al. (2020). In Column (2) of Table 6, the AKM in-
teraction effect turns out to be positive: an increase in firm productivity by 1 percent raises the 
minimum wage elasticity of employment by 0.00605. Hence, an establishment with zero HHI 
but a wage premium of 2765 (=0.167/0.00605) percent will not adjust employment. Despite 
the moderating impact of productivity, the interaction effect with HHI remains unchanged, 
thus lending further credence to the monopsony argument. 

Establishment Closures. From a theoretical point of view, minimum wages do not only 
make employers adjust employment but, equally important, can cause establishments to 
close (Williamson, 1968). Apart from efficiency wage considerations, higher minimum wages 
are supposed to lower profits of treated firms. As a consequence, some of these firms are 
forced to quit the market. Following standard practice, I identify a closures for the last year 
in which an establishment appears in the data (e.g., Fackler/Schnabel/Wagner, 2013). Thus, 
in the BHP, a closure occurs when an establishment for the last time reports employment 
of workers subject to social security contributions.53 Prior to minimum wage legislation, the 
probability of closure in the relevant sectors is 6.6 percent. After treatment, this probabil-
ity climbs to 9.0 percent. Column (3) of Table 6 displays the results from a linear probabil-
ity model where the binary outcome of establishment closure is regressed on the covari-
ates from Equation (7.1). The main effect is significantly positive: an increase in the mini-
mum wage by 1 percent raises the probability of closure by 0.13 percentage points in un-
concentrated labor markets. In contrast, the interaction term with HHI is not significantly 
different from zero. To compare market forms, however, it is necessary to normalize the co-
efficients by the underlying minimum wage elasticity of earnings (see Column (4) in Table 
4): an effective wage increase by 1 percent will raise the probability of establishment clo-
sure by 1.9 (=0.133/0.070) percentage points in unconcentrated labor markets but only by 0.4 
(=(0.133+0.002)/(0.070+0.260)) percentage points in highly concentrated markets. A natural 
explanation for this difference are oligopsonistic rents on which firms in concentrated mar-
kets can draw to a greater extent than firms in competitive markets where profits tend to be 
smaller. My finding that higher sectoral minimum wages make firms exit the market comple-
ments analogous evidence on the introduction of the 2015 nation-wide minimum wage in 
Germany (Dustmann et al., 2021). 

53 I use of the BHP wave from 2018 to separate factual from artificial closures at the current edge of 2017. 
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8 Discussion 

In the past, many studies have attributed the absence of negative minimum wage effects on 
employment in Germany to the existence of monopsony power (e.g., Möller, 2012; Frings, 
2013; Caliendo et al., 2018). So far, however, the monopsony argument has been put for-
ward solely on the basis of theoretical considerations rather than empirical evidence. My re-
sults provide direct empirical support to this line of argument by demonstrating that labor 
market concentration, the classical source for monopsony power, modulates the effect of 
higher minimum wages on employment. While, in line with perfect competition, minimum 
wages significantly reduce employment in slightly concentrated labor markets, I report zero 
and positive effects for moderately and highly concentrated labor markets in which firms 
enjoy wage-setting power. Against the backdrop of monopsony theory, the results are con-
sistent with a non-monotonous relationship between minimum wage bindingness and em-
ployment. The positive employment effect in monopsonistic labor markets implies that wage 
floors were, on average, not raised well beyond market-clearing levels. In the German case, 
this condition is plausibly met as sectoral minimum wages stem from collective bargaining 
agreements that necessitate approval from the respective employer association. 

In light of my results, an adequate empirical design should take into account that minimum 
wage effects depend on the degree of monopsony power in the labor market. However, mini-
mum wage studies generally pool information across different labor markets and, thus, might 
conceal heterogeneity by market form. If so, these studies arrive at close-to-zero employment 
effects by averaging opposite effects across market forms. To make my results and estimates 
from the literature comparable, it is necessary to interpret employment responses to mini-
mum wages in relation to the magnitude of the underlying bite. To this end, and for different 
HHI levels, I calculate own-wage elasticities of labor demand based on minimum wage vari-
ation by dividing the minimum wage elasticity of employment by the respective minimum 
wage elasticity of earnings:54 

η̂L 
min (HHI)w η̂L (HHI) = (8.1)w η̂w 
min (HHI)

w 

In Figure 6, I contrast the resulting own-wage elasticities of labor demand with analogous 
but pooled estimates from the entirety of the German minimum wage literature.55,56 Most of 

54 To be precise, I derive minimum wage elasticities from the baseline regression results in Column (4) of Table 
4 as well as Table 5 and calculate their ratio at different values of labor market concentration. The respective 
standard errors stem from a Bootstrap algorithm with 50 replications. 

55 The figure does not include elasticities for which the minimum wage did not bite (i.e., studies without signif-
icantly positive minimum wage effects on earnings). To ensure comparability with this paper, I also do not 
take into account (semi-)structural estimates as well as simulations of minimum wages. 

56 Azar et al. (2019), Bailey/DiNardo/Stuart (2021), Brown/Hamermesh (2019), Dube (2019), Harasztosi/Lindner 
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the available own-wage elasticities of labor demand from the literature are not significantly 
different from zero. In contrast, this study’s low-HHI estimates are located at the lower end of 
the distribution of point estimates and show significantly negative values. Instead, for mod-
erate HHI values, the elasticities are insignificant, resembling prior work from the literature. 
High-HHI estimates are situated at the upper end of the distribution and feature significantly 
positive elasticities. 

Taken together, the overall pattern lends empirical support to the hypothesis that monop-
sony power contributes to the common finding of only slightly negative or zero employment 
effects of minimum wages: pooling negative effects in competitive markets with positive ef-
fects in monopsonistic labor markets yields average employment effects in the midst of both 
extremes. The exact level of this average effect hinges on the unit of observation underlying 
the estimation. While regressions at the labor-market level assign equal weight to each labor 
market, regressions at the establishment level weight labor markets with many establish-
ments (i.e., with low HHI) more strongly. Hence, average own-wage elasticities of labor de-
mand across labor markets will approach zero more closely than average elasticities across 
establishments.57 For Germany, Bossler/Gerner (2020) and Dustmann et al. (2021) analyze 
minimum wage effects at the establishment level and, accordingly, report significantly neg-
ative own-wage elasticities of labor demand for minimum wage variation. 

(2019) as well as Derenoncourt/Montialoux (2021) provide similar overviews for the international minimum 
wage literature. As in Germany, the majority of own-wage elasticities of labor demand based on minimum 
wage variation is not significantly different from zero. 

57 Moreover, aggregate labor demand responds less elastically than labor demand of single firms to the extent 
that displaced workers take up a new job in another firm in the same labor market (Hamermesh, 1993). 
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Figure 6: Minimum Wage Literature on Own-Wage Elasticity of Labor Demand 
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is zero. The figure does not include elasticities for which the minimum wage did not bite (i.e., studies without 
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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, also 
stimulate employment. In the last two decades, a growing volume of work has reported close-
to-zero employment effects, thus lending some support to the monopsony theory. Unfortu-
nately, direct empirical evidence that systematically attributes small or positive employment 
effects to the presence of monopsony power is rare, and as yet not available for Germany. In 
this paper, I follow the classical notion of thin labor markets and use detailed measures of la-
bor market concentration to quantify the degree of monopsonistic competition in Germany. 
Building on these proxies, I inspect whether labor market concentration modulates the im-
pact of higher sectoral minimum wages on employment. 

I take advantage of administrative data on the universe of workers liable to social security 
contribution and provide first evidence on labor market concentration in Germany, an im-
portant but hitherto unavailable friction parameter. The concentration measures challenge 
the traditional view that labor markets exhibit an atomistic market structure. Rather, labor 
market concentration turns out to be substantial: across alternative labor market definitions, 
different indicators and regardless whether the accumulation of employment or new hires is 
looked upon. While the degree varies widely between labor markets, I document that average 
concentration has remained relatively stable since the turn of the millennium. 

The empirical analysis aims to inject more empirical substance into the minimum wage de-
bate. Before analyzing minimum wages, however, I explore whether a policy intervention is 
required at all to correct for market failure. In fact, the results show that firms successfully 
lower both earnings and employment in concentrated labor markets, which is suggestive of 
monopsonistic wage-setting power. Specifically, a 10 percent increase in HHI implies a re-
duction in earnings by 0.5 percent and a decline in employment by 1.6 percent. 

In a first step of the minimum wage analysis, I show that sectoral minimum wage are binding 
– both in West and East Germany. The bite becomes larger in more concentrated labor mar-
kets, thus corroborating the proposition from monopsony theory and the present evidence 
that firms in highly concentrated markets exploit their workers. In line with perfect compe-
tition, higher sectoral minimum wages harm employment in slightly concentrated markets. 
Crucially, however, the disemployment effect gradually disappears for increasing labor mar-
ket concentration such that highly concentrated markets feature job growth, as put forward 
by the monopsony argument. However, when the level of the sectoral minimum wage draws 
nearer to firms’ median wages, the positive employment effects in highly concentrated la-
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bor markets quickly disappear. All in all, the regression results corroborate the theoretical 
paradigms of both perfect competition and monopsony. But, neither model alone suffices to 
reflect the observed effect heterogeneity. Instead, the estimated pattern of elasticities advo-
cates a more nuanced view, namely that the minimum wage effects on earnings and employ-
ment systematically differ depending on the underlying market structure. 

This study bears important policy implications. Antitrust policy in Germany and the E.U. fo-
cuses on consumer welfare by preventing distortions in product markets. However, the analy-
sis demonstrates that many firms also enjoy considerable power in labor markets, with detri-
mental effects to earnings 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/Weyl (2018) develop 
antitrust remedies for labor market power. Alternatively, the existence of powerful worker 
unions may counteract monopsony power. If both antitrust policy or worker unions fail to 
correct for monopsony power in the first place, an adequately set minimum wage constitutes 
a welfare-enhancing policy when monopsony power is widespread (Berger/Herkenhoff/Mon-
gey, 2019), reinforcing both wages and employment at the lower end of the earnings distribu-
tion. In the German case, the constructed concentration measures can provide standardized 
guidance to policymakers whether or not certain labor markets would benefit from a min-
imum wage legislation. However, when the minimum wage is set universally, the benefits 
of counteracting monopsonistic exploitation in concentrated labor markets might be out-
weighed by job losses in slightly concentrated labor markets. Moreover, an excessively high 
minimum wage may deteriorate employment even in highly concentrated labor markets. 

Prior work has largely ignored that the minimum wage effect on employment varies system-
atically by market structure, thus reporting hybrid elasticities that are close to zero. Future 
research should acknowledge the underlying heterogeneity and increasingly test for the role 
of monopsony power or a proxy thereof. Additional work that examines the empirical con-
nection between the labor supply elasticity to the firm and labor market concentration, the 
classical source of monopsony power, would prove insightful. Apart from labor market con-
centration, future work should envisage further parameters that capture “modern” sources 
of monopsony power like search cost or idiosyncratic preferences – factors that may addi-
tionally moderate minimum wage effects. 
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A Appendix: Theoretical Model 

Figure A1: Labor Market Outcomes by Market Structure 
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Note: The figure compares labor market outcomes between the polar cases of perfect competitive and monopsonistic labor markets. Moreover, the diagram shows the effects 
from introducing 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. 62 



Figure A2: Stylized Minimum Wage Effects by Market Structure 

Note: The figures visualize minimum wage effects on wages and employment within the general framework of 
a Cournot oligopsony of identical firms (i.e., in the symmetric case). The x axis refers to absolute levels of min-
imum wages. In contrast, the y axis refers to absolute deviations from the free-market level of the underlying 
outcome variable. The linearity of employment effects derives from the assumption that both marginal product 
of labor and labor supply to the firm/market are first-order polynomial in the wage rate. By virtue of the sym-
metry assumption, market- and firm-level employment effects feature identical signs. Source: Own illustration. 
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B Appendix: Institutional Framework 

Table B1: Minimum Wage Legislation in Germany 

Law 

Dimension 
Prerequisites for 

Declaration of Universal Bindingness upon Approval by ... Possible Scope 

TVG (1949, 1969, 2014) 
valid: 04/1949-hitherto 

– MW regulation in existing CBA 
– request from a CBA partner 

– firms s.t. CBA > 50% (until 08/2014) 
– in public interest 

– Bargaining Committee 
– BMAS – sectoral 

AEntG (1998, 2007) 
valid: 01/1999-04/2009 

– MW regulation in existing CBA 
– request from a CBA partner – BMAS 

– sector-wise in construction industry 
– commercial cleaning (since 07/2007) 

AEntG (2009, 2014) 
valid: 04/2009-hitherto 

– MW regulation in existing CBA 
– joint request from CBA partners 

– in public interest 

– BMAS 
(– Bargaining Committee) 
(– Federal Government) 

– sector-wise in nine industries (until 08/2014) 
– sector-wise (since 08/2014) 

AÜG (2011, 2014) 
valid: 12/2011-hitherto 

– MW regulation in existing CBA 
– joint request from CBA partners 

– MW beneficial for social security system 
– in public interest (since 08/2014) 

– BMAS – temporary work 

MiLoG (2014) 
valid: 01/2015-hitherto 

none – MW Commission – nation-wide 

Note: The table describes the pieces of legislation that regulate the imposition of minimum wages in in Germany. With respect to TVG (1949, 1969, 2014) and AEntG (2009, 2014), the Bargaining Committee consists of 
six members, three of whom are appointed from each of the national umbrella organizations of employees and employers. For the AEntG (2009, 2014), initial declaration requests for a specific collective bargaining 
agreement in a certain sector need approval of both the BMAS 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 collective agreements in the same sector merely require approval of the BMAS. The nine industries 
listed in AEntG (2009) as candidates for sectoral minimum are: construction, commercial cleaning, postal services, security, specialized hard coal mining, industrial laundries, waste removal, public training services 
from SGB II/III, and nursing care. According to MiLoG (2014), the Minimum Wage Commission consists of a chairperson, three employee and three employer representatives and two non-voting advisory members 
from the scientific community. AEntG = Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. BMAS = Federal Ministry for Labor and Social Affairs. CBA = Collective Bargaining Agreement. MiLoG = 
Mindestlohngesetz. MW = Minimum Wage. SGB II/III = Sozialgesetzbuch II/III. s.t. = subject to. TVG = Tarifvertragsgesetz. Sources: AEntG + AÜG + MiLoG + TVG. 
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Table B2: Sectoral Minimum Wages 

Sector 

Dimension 
First 
MW Legislative Basis Establish-

ments Workers 
Kaitz Index 
(West/East) 2008 NACE-5 Classification: 

Main Construction 01/1997 TVG/AEntG 82,166 793,738 0.66/0.86 
4120.1-4299.0/4312.0/4329.1 
4331.0/4391.2/4399.2/4399.9 

Electrical Trade 06/1997 TVG/MiLoG 29,760 246,196 0.66/0.84 4321.0 

Roofing 10/1997 TVG/AEntG 12,995 89,830 0.74/0.99 4391.1  

Painting & Varnishing 12/2003 AEntG 23,706 141,125 0.67/0.91 4334.1 

Commercial Cleaning 04/2004 TVG/AEntG/MiLoG 29,628 919,563 0.83/0.95 8121.0/8122.9-8129.9 

Waste Removal 01/2010 AEntG/MiLoG 6,872 177,647 0.52/0.73 3811.0-3900.0 

Nursing Care 08/2010 AEntG 21,372 939,660 0.60/0.71 8710.0/8810.1 

Security 06/2011 AEntG/MiLoG 4,735 196,032 0.80/0.87 8010.0/8020.0 

Temporary Work 01/2012 AÜG/MiLoG 12,355 829,579 0.80/0.87 7820.0/7830.0 

Scaffolding 08/2013 AEntG/MiLoG 2,862 28,935 0.69/0.87 4399.1 

Stonemasonry 10/2013 AEntG/MiLoG 4,314 25,443 0.73/0.93 2370.0 

Hairdressing 11/2013 TVG/AEntG/MiLoG 48,976 193,559 1.02/1.11 9602.1 

Chimney Sweeping 04/2014 TVG 7,428 16,728 0.73/0.88 8122.1 

Slaughtering & Meat Processing 08/2014 AEntG 9,549 182,504 0.66/0.88 1011.0-1013.0 

Textile & Clothing 01/2015 AEntG/MiLoG 6,398 120,099 0.54/0.76 1310.0-1439.0 

Agriculture, Forestry & Gardening 01/2015 AEntG 79,056 342,451 0.70/0.73 111.0-240.0/312.0-322.0 

Note: The table provides an overview about sectoral minimum wages in Germany. The sectors are arranged in chronological order of their first minimum wage implementation. The overall number of establishments 
and workers per sector refers to June 30, 2015. I report the Kaitz Index, the sectoral minimum wage on 1 Jan 2015 divided by the median wage of regular full-time workers per sector on 30 June 2014, separately 
for West (left) and East Germany (right) excluding Berlin. The 5-digit industry codes from the 2008 version of the German NACE Classification serve to identify the sectoral affiliation of establishments between 2008 
and 2017. For the years 1999-2002 and 2003-2007, I make use of earlier 1993 NACE-5 and 2003 NACE-5 codes to determine the minimum wage sectors. For reasons of parsimony, this table does not review the 
following minimum wage sectors that cannot be identified by means of available industry codes: industrial laundries, specialized hard coal mining, public training services as well as money and value services. AEntG = 
Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. MiLoG = Mindestlohngesetz. MW = Minimum Wage. NACE-5 = 5-Digit Statistical Nomenclature of Economic Activities in the European Community. 
TVG = Tarifvertragsgesetz. Sources: AEntG + AÜG + IEB, 1999-2017 + Bundesanzeiger + MiLoG + TVG. 65 
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Figure B1: Variation in Sectoral Minimum Wages 

Note: The figures show the level of sectoral minimum wages (in Euro per hour) between 1999 and 2017. The ticks on the x axes refer to 30 June of the respective year. Line 
interruptions point to periods in which no minimum wage was in force. In the electrical trade sector, the City of Berlin fell under the West German minimum wage regulation 
until 2003. Since its re-introduction in 2007, East German minimum wage levels apply in Berlin. AEntG = Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. 
MiLoG = Mindestlohngesetz. TVG = Tarifvertragsgesetz. Sources: AEntG + AÜG + Bundesanzeiger + MiLoG + TVG. 
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Figure B1: Variation in Sectoral Minimum Wages (Cont.) 

Note: The figures show the level of sectoral minimum wages (in Euro per hour) between 1999 and 2017. The ticks on the x axes refer to 30 June of the respective year. Line inter-
ruptions point to periods in which no minimum wage was in force. In the security sector for the years 2011-2013, minimum wages vary by federal state. The grey shade indicates 
the range of federal minimum wage regulations in this sector. AEntG = Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. MiLoG = Mindestlohngesetz. TVG 
= Tarifvertragsgesetz. Sources: AEntG + AÜG + Bundesanzeiger + MiLoG + TVG. 67 
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Figure B1: Variation in Sectoral Minimum Wages (Cont.) 

Note: The figures show the level of sectoral minimum wages (in Euro per hour) between 1999 and 2017. The ticks on the x axes refer to 30 June of the respective year. Line inter-
ruptions point to periods in which no minimum wage was in force. AEntG = Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. MiLoG = Mindestlohngesetz. 
TVG = Tarifvertragsgesetz. Sources: AEntG + AÜG + Bundesanzeiger + MiLoG + TVG. 68 
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Figure B1: Variation in Sectoral Minimum Wages (Cont.) 

Note: The figures show the level of sectoral minimum wages (in Euro per hour) between 1999 and 2017. The ticks on the x axes refer to 30 June of the respective year. Line inter-
ruptions point to periods in which no minimum wage was in force. AEntG = Arbeitnehmerentsendegesetz. AÜG = Arbeitnehmerüberlassungsgesetz. MiLoG = Mindestlohngesetz. 
TVG = Tarifvertragsgesetz. Sources: AEntG + AÜG + Bundesanzeiger + MiLoG + TVG. 69 
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C Appendix: Labor Market Concentration 

Table C1: Empirical Literature on Labor Market Concentration 

Study 

Dimension 
Index Object 

Labor Market Definition: 
Work × Space Source Country Year 

Abel/Tenreyro/Thwaites (2018) HHI employment SIC-2 × NUTS-2 NES-ASHE UK 1998-2017 

Arnold (2020) flow-adjusted HHI  employment NAICS-4 × CZ LBD USA 1995-2014 

Azar/Marinescu/Steinbaum (2017) HHI vacancies/applications SOC-6 × CZ CareerBuilder USA 2010-2013 

Azar et al. (2019) HHI vacancies SOC-6 × county BGT USA 2010-2016 

Azar/Marinescu/Steinbaum (2019) HHI vacancies SOC-6 × CZ CareerBuilder USA 2010-2013 

Azar et al. (2020)) HHI vacancies SOC-6 × CZ BGT USA 2016 

Bassanini/Batut/Caroli (2019) HHI employment/hires ISCO-4 × CZ DADS France 2009-2012 

Bassier/Dube/Naidu (2021) HHI employment NAICS-4 × CZ OMI USA 2000-2017 

Berger/Herkenhoff/Mongey (2019) HHI employment/wages NAICS-3 × CZ LBD USA 1976/2014 

Benmelech/Bergman/Kim (2020) HHI employment SIC-3/4 × county LBD USA 1977-2009 

Bunting (1962)  CR1/CR4/CR10 employment CZ BOASI USA 1948 

–> strange: only 1 
Dodini et al. (2020) 

HHI employment skill cluster × CZ NRD Norway 2003-2017 

Handwerker/Dey (2019)  HHI wages NAICS-4/SOC-6 × MSA OES USA 2005-2017 

Note: The table covers empirical studies that report and use measures of absolute labor market concentration (i.e., concentration of employment/vacancies/etc. (objects) on firms/establishments (subjects) within 
defined labor markets). For reasons of parsimony, I have excluded articles that solely look at concentration at the national level and therefore lack a local dimension of labor markets. For an overview of concentration 
in local markets for teachers, have a look at Luizer/Thornton (1986) and Boal/Ransom (1997). BGT = Burning Glass Technologies. CBP = County Business Patterns. CBSA = Core-Based Statistical Area. CRX = X-Subject 
Concentration Ratio. CZ = Commuting Zone. DADS = Déclaration Annuelle de Données Sociales. D&B = Dun & Bradstreet. EXP = Exponential Index. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of 
Subjects. ISCO = International Standard Classification of Occupations. LBD = Longitudinal Business Database. MSA = Metropolitan Statistical Area. NACE-X = X-Digit Statistical Nomenclature of Economic Activities in 
the European Community. NAICS-X = X-Digit North American Industry Classification System. NRD = Norwegian Register Data. NUTS-X = X-Digit Statistical Nomenclature of Territorial Units. OMI = Oregon Micro Data. 
QP = Quadros de Pessoal. QWI = Quarterly Workforce Indicators. RBI = Rosenbluth Index. SOC-X = U.S. Standard Occupational Classification System. Source: Own illustration. 
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Table C1: Empirical Literature on Labor Market Concentration (Cont.) 

Dimension 

Study 
Index Object 

Labor Market Definition: 
Space × Work Source Country Year 

Hershbein/Macaluso/Yeh (2020) 
HHI employment NAICS-3 × county LBD USA 1976-2014 

HHI vacancies SOC-4 × CBSA BGT USA 2010-2017 

Jarosch/Nimczik/Sorkin (2019) HHI employment JMN AMDB Austria 1997-2015 

Lipsius (2018) HHI employment NAICS-5 × MSA LBD USA 1980-2012 

Kahn/Tracy (2019) HHI/CR10 employment county CBP USA 1998-2016 

Marinescu/Ouss/Pape (2021) HHI hires ISCO-4 × CZ DADS France 2011-2015 

Martins (2018) HHI employment/hires ISCO-6 × NUTS-3 QP Portugal 1991-2013 

Munguía Corella (2020) HHI employment NAICS-3 × county QWI USA 2000-2016 

Prager/Schmitt (2021) HHI employment CZ HCRIS USA 1996-2014 

Qiu/Sojourner (2019) HHI employment SOC-3 × CBSA D&B USA 2000-2014 

Rinz (2020) HHI/CR4/CR20 employment NAICS-4 × CZ LBD USA 1976-2015 

Schubert/Stansbury/Taska (2020) HHI vacancies SOC-6 × MSA BGT USA 2013-2016 

Thoresson (2021) HHI employment NACE-5 × CZ RAMS Sweden 2004-2016 

Webber (2015) CR employment NAICS-2 × county QCWE USA 1985-2008 

This Paper HHI/RBI/CR1 
INS/EXP employment/hires NACE-3/4/5 × 

CZ/NUTS-3 IEB Germany 1999-2017 

Note: The table covers empirical studies that report and use measures of absolute labor market concentration (i.e., concentration of employment/vacancies/etc. (objects) on firms/establishments (subjects) within 
defined labor markets). For reasons of parsimony, I have excluded articles that solely look at concentration at the national level and therefore lack a local dimension of labor markets. For an overview of concentration 
in local markets for teachers, have a look at Luizer/Thornton (1986) and Boal/Ransom (1997). AMDB = Austrian Labor Market Database. BGT = Burning Glass Technologies. CBP = County Business Patterns. CBSA = 
Core-Based Statistical Area. CRX = X-Subject Concentration Ratio. CZ = Commuting Zone. DADS = Déclaration Annuelle de Données Sociales. D&B = Dun & Bradstreet. EXP = Exponential Index. HHI = Herfindahl-
Hirschman Index. HCRIS = Healthcare Cost Report Informaton System. IEB = Integrated Employment Biographies. INS = Inverse Number of Subjects. ISCO = International Standard Classification of Occupations. JMN 
= Job Mobility Network of Firms. LBD = Longitudinal Business Database. MSA = Metropolitan Statistical Area. NACE-X = X-Digit Statistical Nomenclature of Economic Activities in the European Community. NAICS-X = 
X-Digit North American Industry Classification System. NUTS-X = X-Digit Statistical Nomenclature of Territorial Units. N/A = Not Available. OES = Occupational Employment Statistics. RAMS = Swedish Labour Statistics 
Based on Administrative Sources. RBI = Rosenbluth Index. QCWE = Quarterly Census of Employment and Wages. QWI = Quarterly Workforce Indicators. Source: Own illustration. 
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Figure C1: Commuting Zones 

Note: The figure illustrates the delineation of commuting zones based on 401 German districts (NUTS-3 regions). On the left-hand side, labels indicate each commuting zone’s 
central district to which peripheral districts were assigned based on the concept of dominant flows. The map on the right-hand side illustrates the delineation of 51 commuting 
zones using the graph-theoretical method from Kropp/Schwengler (2016) and register data on German commuting patterns between 1999 and 2017. NUTS-3 = 3-Digit Statistical 
Nomenclature of Territorial Units in the European Community. Source: Official Statistics of the German Federal Employment Agency, 1999-2017. 
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Figure C2: Cumulative Distribution of Labor Market Concentration by Unit 
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Note: The figure illustrates smoothed empirical cumulative distribution functions of labor market concentration in Germany for three different units of observation: establish-
ments, workers, and labor markets. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 industries and commuting zones and is tracked 
with annual frequency. The cumulative distribution functions of establishments and workers are generated on the basis of respective frequency weights. HHI = Herfindahl-
Hirschman Index. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017. 73 
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Figure C3: 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 concentra-
tion refers to employment-based concentration indices for combinations of NACE-4 industries and commuting zones and is tracked with annual frequency. NACE-4 = 4-Digit 
Statistical Nomenclature of Economic Activities in the European Community. Source: IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 

IAB-Discussion Paper 21|2021 76 



Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

4672 Wholesale of Metals and Metal Ores
6110 Wired Telecommunications Activities

8299 Other Business Support Service Activities
8211 O�ic 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
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4621 Wholesale of Grain, Seeds and Feeds
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4649 Wholesale of Other Household Goods
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 

IAB-Discussion Paper 21|2021 77 



Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 

IAB-Discussion Paper 21|2021 79 



Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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1320 Weaving of Textiles
4637 Wholesale of Co�ee and Tea
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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2314 Manufacture of Glass Fibres
2060 Manufacture of Man-Made Fibres
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2811 Manufacture of Engines and Turbines
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1431 Manufacture of Hosiery
1439 Manufacture of Other Apparel
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3020 Manufacture of Railway Locomotives

1092 Manufacture of Prepared Pet Foods
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6130 Satellite Telecommunications Activities
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2344 Manufacture of Technical Ceramic Products
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2391 Production of Abrasive Products
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2751 Manufacture of Electric Appliances
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1031 Processing of Potatoes
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2640 Manufacture of Consumer Electronics
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C4: Labor Market Concentration by NACE-4 Industry (Cont.) 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by NACE-4 industries 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C5: Labor Market Concentration by Commuting Zone 
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Note: The figure uses boxplots to visualize the distribution of labor market concentration by commuting zones 
in Germany. Labor market concentration refers to employment-based HHIs for combinations of NACE-4 indus-
tries and commuting zones and is tracked with annual frequency. In each box, the center marks the median 
of the HHI distribution whereas left and right margins represent the 25th and 75th percentile. Lower and up-
per 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-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European Community. Source: 
IEB, 1999-2017. 
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Figure C6: Labor Market Concentration by NUTS-3 Regions 
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Note: The map displays average labor market concentration by NUTS-3 regions in Germany. Labor market con-
centration refers to employment-based HHIs for combinations of NACE-4 industries and commuting zones and 
is tracked with annual frequency. HHI = Herfindahl-Hirschman Index. NACE-4 = 4-Digit Statistical Nomencla-
ture of Economic Activities in the European Community. NUTS-3 = 3-Digit Statistical Nomenclature of Territorial 
Units in the European Community. Source: IEB, 1999-2017. 
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D Appendix: Effects of Labor Market Concentration 

Table D1: Effects of LM Concentration on Earnings by Labor Market Definition 

Dependent 
Variable 

Regressor 

(1) 
Log 

Mean Daily 
Wages 

(2) 
Log 

Mean Daily 
Wages 

(3) 
Log 

Mean Daily 
Wages 

(4) 
Log 

Mean Daily 
Wages 

Log HHI -0.060*** 
(0.008) 

-0.052*** 
(0.005) 

-0.068*** 
(0.004) 

-0.043*** 
(0.006) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × NUTS-3 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-3 
× CZ 

(Employment) 

NACE-5 
× CZ 

(Employment) 

NACE-4 
× NUTS-3 

(Employment) 

NACE-4 
× CZ 
(Hires) 

Sample 1999-2014 1999-2014 1999-2014 2000-2014 

Observations 2,139,426 2,139,426 2,139,426 1,958,623 

F Statistic 253.3 565.8 2561.3 548.3 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time work-
ers) on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of 
firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting 
Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical 
Nomenclature of Economic Activities in the European Community. NUTS-X = X-Digit Statistical Nomenclature of Territorial 
Units. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014. 
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Table D2: Effects of LM Concentration on Earnings by Concentration Measure 

Dependent 
Variable 

Regressor 

(1) 
Log 

Mean Daily 
Wages 

(2) 
Log 

Mean Daily 
Wages 

(3) 
Log 

Mean Daily 
Wages 

(4) 
Log 

Mean Daily 
Wages 

Log RBI -0.041*** 
(0.005) 

Log CR1 -0.065*** 
(0.009) 

Log INS -0.040*** 
(0.004) 

Log EXP -0.041*** 
(0.005) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

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 2,139,426 2,139,426 

F Statistic 3422.3 157.1 5555.7 2107.1 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time workers) 
on the log of the concentration index. The instrumental variable refers to the leave-one-out industry average of the log inverse 
number of firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CR1 = 1-
Subject Concentration Ratio. CZ = Commuting Zone. EXP = Exponential Index. HHI = Herfindahl-Hirschman Index. INS = Inverse 
Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities in the European 
Community. RBI = Rosenbluth Index. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014. 
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Table D3: Effects of LM Concentration on Earnings by Territory 

Dependent 
Variable 

Regressor 

(1) 
Log 

Mean Daily 
Wages 

(2) 
Log 

Mean Daily 
Wages 

Log HHI -0.047*** 
(0.007) 

-0.041*** 
(0.009) 

Instrument 

Fixed 
Effects 

Log INS / {c} 

Establishment 
Year × CZ 

Log INS / {c} 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample West Germany 
East Germany 

Berlin 

Observations 1,676,484 462,942 

F Statistic 311.7 330.4 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time work-
ers) on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of 
firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting 
Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 
1999-2014. 
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Table D4: Effects of LM Concentration on Earnings by Percentile 

Dependent 
Variable 

Regressor 

(1) 
Log 

P25 Daily 
Wages 

(2) 
Log 

P50 Daily 
Wages 

(3) 
Log 

P75 Daily 
Wages 

Log HHI -0.024*** 
(0.005) 

-0.042*** 
(0.006) 

-0.059*** 
(0.007) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

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

F Statistic 430.8 430.8 430.8 

Note: The table displays fixed effects regressions of log establishment-level percentiles of daily wages (of regular full-time 
workers) on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number 
of firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting 
Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical 
Nomenclature of Economic Activities in the European Community. PX = Xth Percentile. * = p<0.10. ** = p<0.05. *** = p<0.01. 
Sources: IEB + BHP, 1999-2014. 
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Table D5: Effects of LM Concentration on Earnings by Outward Mobility 

Dependent 
Variable 

Regressor 

(1) 
Log 

Mean Daily 
Wages 

(2) 
Log 

Mean Daily 
Wages 

(3) 
Log 

Mean Daily 
Wages 

Log HHI -0.072*** 
(0.014) 

-0.043*** 
(0.009) 

-0.038*** 
(0.005) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample Low 
Mobility 

Medium 
Mobility 

High 
Mobility 

Observations 694,171 724,661 720,360 

F Statistic 204.8 217.3 713.8 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time workers) 
on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of firms 
across commuting zones. Outward Mobility is measured as the share of workers who take up a new job in another labor market 
when leaving the job at their previous establishment. Standard errors (in parentheses) are clustered at the labor-market level. 
CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 1999-2014. 
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Table D6: Effects of LM Concentration on Employment by Labor Market Definition 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log HHI -0.234*** 
(0.027) 

-0.156*** 
(0.017) 

-0.232*** 
(0.011) 

-0.172*** 
(0.018) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × NUTS-3 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-3 
× CZ 

(Employment) 

NACE-5 
× CZ 

(Employment) 

NACE-4 
× NUTS-3 

(Employment) 

NACE-4 
× CZ 
(Hires) 

Sample 1999-2014 1999-2014 1999-2014 2000-2014 

Observations 2,139,426 2,139,426 2,139,426 1,958,623 

F Statistic 253.3 565.8 2561.3 548.3 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on the 
log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of firms across 
commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-
Time. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical 
Nomenclature of Economic Activities in the European Community. NUTS-X = X-Digit Statistical Nomenclature of Territorial 
Units. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014. 
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Table D7: Effects of LM Concentration on Employment by Concentration Measure 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log RBI -0.139*** 
(0.014) 

Log CR1 -0.222*** 
(0.031) 

Log INS -0.135*** 
(0.014) 

Log EXP -0.141*** 
(0.015) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

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 2,139,426 2,139,426 

F Statistic 3422.3 157.1 5555.7 2107.1 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on 
the log of the concentration index. The instrumental variable refers to the leave-one-out industry average of the log inverse 
number of firms across commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CR1 = 1-
Subject Concentration Ratio. CZ = Commuting Zone. EXP = Exponential Index. FT = Full-Time. HHI = Herfindahl-Hirschman 
Index. INS = Inverse Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical Nomenclature of Economic Activities 
in the European Community. RBI = Rosenbluth Index. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014. 

92 



IAB-Discussion Paper 21|2021 

Table D8: Effects of LM Concentration on Employment by Territory 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

Log HHI -0.150*** 
(0.021) 

-0.185*** 
(0.032) 

Instrument Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample West Germany 
East Germany 

Berlin 

Observations 1,676,484 462,942 

F Statistic 311.7 330.4 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on the 
log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of firms across 
commuting zones. Standard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-
Time. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 
1999-2014. 
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Table D9: Effects of LM Concentration on Employment by Labor Outcome 

Regressor 

Dependent 
Variable 

(1) 
Log 

Overall 
Employment 

(2) 
Log 

Regular PT 
Employment 

(3) 
Log 

Marginal 
Employment 

Log HHI -0.134*** 
(0.015) 

-0.138*** 
(0.030) 

-0.086*** 
(0.018) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Observations 2,825,364 823,207 1,654,858 

F Statistic  458.8 427.8 463.8 

Note: The table displays fixed effects regressions of log establishment-level employment on the log of HHI. The instrumen-
tal variable refers to the leave-one-out industry average of the log inverse number of firms across commuting zones. Stan-
dard errors (in parentheses) are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-
Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. NACE-4 = 4-Digit Statistical Nomenclature of Economic 
Activities in the European Community. PT = Part-Time. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP, 1999-2014. 
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Table D10: Effects of LM Concentration on Earnings by Outward Mobility 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

Log HHI -0.245*** 
(0.051) 

-0.156*** 
(0.028) 

-0.123*** 
(0.017) 

Instrument Log INS / {c} Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample Low 
Mobility 

Medium 
Mobility 

High 
Mobility 

Observations 694,171 724,661 720,360 

F Statistic 204.8 217.3 713.8 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on the 
log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number of firms across 
commuting zones. Outward Mobility is measured as the share of workers who take up a new job in another labor market when 
leaving the job at their previous establishment. Standard errors (in parentheses) are clustered at the labor-market level. CZ = 
Commuting Zone. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 1999-2014. 
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Table D11: Plausibly Exogenous Regressions 

Dependent 
Variable 

Regressor 

Log INS / {c} 

(1) 
Log 

Mean Daily 
Wages 

min Φ = -0.038*** 
(0.004) 

(2) 
Log 

Regular FT 
Employment 
min Φ = -0.128*** 
(0.013) 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Observations 2,139,426 2,139,426 

min ; Φmax [[Φ [ -0.038 ; 0.000 ] [ -0.128 ; 0.000 ] 

[ θ0.05 ; θ0.95 [ [ -0.051 ; 0.010 ] [ -0.173 ; 0.032 ] 

θ0.95 < 0, when ... Φ > -0.029 Φ > -0.101 

Note: The table displays results from reduced-form and plausibly exogenous regressions to examine the potential bias that may arise from endogeneity of the instrumental 
variable. The upper part of the table shows reduced-form regressions of log establishment-level earnings and employment (of regular full-time workers) on the instrument. The 
instrumental variable refers to the leave-one-out industry average of the log inverse number of firms across commuting zones. Standard errors (in parentheses) are clustered at 
the labor-market level. In the lower part of the table, I apply the results of the reduced-form regressions to derive lower and upper bounds for the causal effect of labor market 
concentration on the outcomes of interest. In the second-stage regression, the exogeneity assumption is violated when the instrumental variable exerts an additional direct 
effect, Φ x 0, on the outcome variable (i.e., other than through labor market concentration). To assess the potential magnitude of the bias, I formulate a range of values for 

min Φ .this direct effect between zero (exogeneity) and the estimated reduced-form coefficient  The reduced-form coefficient reflects the maximum of instrument endogeneity 
that can enter the second-stage regression of the outcome variable on the first-stage variation in HHI. Given the formulated range, I apply the plausibly exogenous regression 
method (Conley/Hansen/Rossi, 2012) to derive the 90 percent confidence interval for the causal effect of labor market concentration on firm-level earnings and employment. 
Furthermore, I specify the threshold for the direct effect of the instrumental variable in the second-stage regression above which the interval of the causal effect θ of labor 
market concentration on the outcome variable would be fully to the left of zero (i.e., the effect would be negative). CZ = Commuting Zone. INS = Inverse Number of Subjects. 
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, 1999-2014. 96 
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Table D12: Effects of LM Concentration on Earnings and Employment Without Services 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

Log HHI -0.053*** 
(0.005) 

-0.145*** 
(0.014) 

Instrument Log INS / {c} Log INS / {c} 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

NACE-4 
× CZ 

(Employment) 

Sample Without 
Services 

Without 
Services 

Observations 1,123,543 1,123,543 

F Statistic 551.3 551.3 

Note: The table displays fixed effects regressions of log establishment-level earnings and employment (of regular full-time 
workers) on the log of HHI. The instrumental variable refers to the leave-one-out industry average of the log inverse number 
of firms across commuting zones. Standard errors (in parentheses) are clustered at the labor market level. CZ = Commuting 
Zone. FT = Full-Time. HHI = Herfindahl-Hirschman Index. INS = Inverse Number of Subjects. LM = Labor Market. 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, 1999-2014. 
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E Appendix: Minimum Wage Effects 

Table E1: Minimum Wage Effects on HHI 

Dependent 
Variable 

Regressor 

(1) 
Herfindahl-
Hirschman 

Index 

0.000288 
Log Minimum Wage (0.002176) 

p = 0.895 

Control Variables Yes 

Fixed Establishment 
Effects Year × CZ 

Labor Market NACE-4 
Definition × CZ 
(Object) (Employment) 

Observations 2,700,155 

Adjusted R2 0.927 

Note: The table displays a fixed effects regression of labor market concentration (measured as average HHI) on log sectoral 
minimum wages. The set of control variables includes the log overall employment per sector-by-territory combination, the 
sectoral share of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Stan-
dard errors (in parentheses) are clustered at the labor-market 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. 
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Table E2: Minimum Wage Effects on Earnings by Territory 

Dependent 
Variable 

Regressor 

(1) 
Log 

Mean Daily 
Wages 

(2) 
Log 

Mean Daily 
Wages 

Log Minimum Wage 0.064*** 
(0.015) 

0.111*** 
(0.025) 

Log Minimum Wage 0.406*** 0.078 
× HHI (0.093) (0.074) 

Control Variables Yes Yes 

Fixed Establishment Establishment 
Effects Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 
Definition × CZ × CZ 
(Object) (Employment) (Employment) 

Sample West Germany 
East Germany 

Berlin 

Observations 2,063,033 637,122 

Adjusted R2 0.805 0.790 

Note: The table displays fixed effects regressions of log establishment-level means of daily wages (of regular full-time workers) 
on log sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average 
HHI). The set of control variables includes log overall employment per sector-by-territory combination, the sectoral share 
of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in 
parentheses) are clustered at the labor-market 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. 
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Table E3: Minimum Wage Effects on Earnings by Percentile 

Dependent 
Variable 

Regressor 

(1) 
Log 

P25 Daily 
Wages 

(2) 
Log 

P50 Daily 
Wages 

(3) 
Log 

P75 Daily 
Wages 

Log Minimum Wage 0.132*** 
(0.017) 

0.084*** 
(0.016) 

0.043*** 
(0.014) 

Log Minimum Wage 0.174** 0.284*** 0.298*** 
× HHI (0.076) (0.066) (0.066) 

Control Variables Yes Yes Yes 

Fixed Establishment Establishment Establishment 
Effects Year × CZ Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 NACE-4 
Definition × CZ × CZ × CZ 
(Object) (Employment) (Employment) (Employment) 

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

Adjusted R2 0.695 0.797 0.802 

Note: The table displays fixed effects regressions of log establishment-level percentiles of daily wages (of regular full-time 
workers) on log sectoral minimum wages as well as their interaction effect with labor market concentration (measured as 
average HHI). The set of control variables includes log overall employment per sector-by-territory combination, the sectoral 
share of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors 
(in parentheses) are clustered at the labor-market level. CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index. NACE-4 
= 4-Digit Statistical Nomenclature of Economic Activities in the European Community. PX = Xth Percentile. * = p<0.10. ** = 
p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017. 
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Table E4: Minimum Wage Effects on Employment by HHI Categories 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.216*** 
(0.026) 

-0.220*** 
(0.026) 

-0.224*** 
(0.026) 

-0.224*** 
(0.026) 

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) 

0.122* 
(0.070) 

0.123* 
(0.070) 

Log Minimum Wage 
× HHI (0.10-0.20) 

0.299*** 
(0.073) 

0.310*** 
(0.073) 

0.310*** 
(0.073) 

Log Minimum Wage 
× HHI (0.20-0.40) 

0.216*** 
(0.081) 

Log Minimum Wage 
× HHI (0.20-1.00) 

0.268*** 
(0.076) 

0.283*** 
(0.076) 

0.295*** 
(0.076) 

Log Minimum Wage 
× HHI (0.40-1.00) 

0.556*** 
(0.179) 

Control Variables Yes Yes Yes Yes 

Fixed 
Effects 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

Establishment 
Year × CZ 

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 effects regressions of log establishment-level employment (of regular full-time workers) on log 
sectoral minimum wages as well as their categorial interaction effects of labor market concentration (measured as average 
HHI). The set of control variables includes log overall employment per sector-by-territory combination, the sectoral share 
of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in 
parentheses) are clustered at the labor-market 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 E5: Minimum Wage Effects on Employment by Specification 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.221*** 
(0.025) 

-0.226*** 
(0.026) 

-0.308*** 
(0.023) 

-0.239*** 
(0.019) 

Log Minimum Wage 0.736*** 1.096*** 1.149*** 0.849*** 
× HHI (0.169) (0.174) (0.201) (0.115) 

Control Variables Yes Yes Yes Yes 

Fixed Establishment Establishment Establishment Establishment 
Effects Year × CZ Year × CZ Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 NACE-4 NACE-4 
Definition × CZ × CZ × CZ × CZ 
(Object) (Employment) (Employment) (Employment) (Employment) 

Specification Time-Variant 
HHI 

Predetermined 
HHI 

Without 
Time Trends 

With Implicit 
Minimum Wage 

Observations 2,700,155 2,699,813 2,700,155 2,867,705 

Adjusted R2 0.877 0.877 0.877 0.878 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on log 
sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average HHI). The 
set of control variables includes log overall employment per sector-by-territory combination, the sectoral share of establish-
ments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) 
are clustered at the labor-market 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 E6: Minimum Wage Effects on Employment by Labor Market Definition 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.219*** 
(0.025) 

-0.228*** 
(0.027) 

-0.251*** 
(0.016) 

-0.201*** 
(0.028) 

Log Minimum Wage 0.522* 0.888*** 0.628*** 0.462** 
× HHI (0.294) (0.175) (0.072) (0.186) 

Control Variables Yes Yes Yes Yes 

Fixed Establishment Establishment Establishment Establishment 
Effects Year × CZ Year × CZ Year × NUTS-3 Year × CZ 

Labor Market NACE-3 NACE-5 NACE-4 NACE-4 
Definition × CZ × CZ × NUTS-3 × CZ 
(Object) (Employment) (Employment) (Employment) (Hires) 

Sample 1999-2017 1999-2017 1999-2017 2000-2017 

Observations 2,700,155 2,700,155 2,700,155 2,582,560 

Adjusted R2 0.877 0.877 0.877 0.880 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on log 
sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average HHI). The 
set of control variables includes log overall employment per sector-by-territory combination, the sectoral share of establish-
ments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) 
are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-Time. 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. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB Establishment Panel, 1999-2017. 

103 



IAB-Discussion Paper 21|2021 

Table E7: Minimum Wage Effects on Employment by Concentration Measure 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

(3) 
Log 

Regular FT 
Employment 

(4) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.225*** 
(0.026) 

-0.255*** 
(0.029) 

-0.220*** 
(0.026) 

-0.224*** 
(0.026) 

Log Minimum Wage 1.219*** 
× RBI (0.217) 

Log Minimum Wage 0.882*** 
× CR1 (0.160) 

Log Minimum Wage 1.460*** 
× INS (0.287) 

Log Minimum Wage 1.323*** 
× EXP (0.241) 

Control Variables Yes Yes Yes Yes 

Fixed Establishment Establishment Establishment Establishment 
Effects Year × CZ Year × CZ Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 NACE-4 NACE-4 
Definition × CZ × CZ × CZ × CZ 
(Object) (Employment) (Employment) (Employment) (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 effects regressions of log establishment-level employment (of regular full-time workers) on 
log sectoral minimum wages as well as their interaction effect with labor market concentration. The set of control variables 
includes the level of the concentration measure, log overall employment per sector-by-territory combination, the sectoral 
share of establishments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors 
(in parentheses) are clustered at the labor-market level. CR1 = 1-Subject Concentration Ratio. CZ = Commuting Zone. FT = 
Full-Time. EXP = Exponential Index. INS = Inverse Number of Subjects. NACE-4 = 4-Digit Statistical Nomenclature of Economic 
Activities in the European Community. RBI = Rosenbluth Index. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + BHP + IAB 
Establishment Panel, 1999-2017. 
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Table E8: Minimum Wage Effects on Employment by Territory 

Dependent 
Variable 

Regressor 

(1) 
Log 

Regular FT 
Employment 

(2) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.172*** 
(0.033) 

-0.334*** 
(0.045) 

Log Minimum Wage 0.987*** 1.328*** 
× HHI (0.268) (0.295) 

Control Variables Yes Yes 

Fixed Establishment Establishment 
Effects Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 
Definition × CZ × CZ 
(Object) (Employment) (Employment) 

Sample West Germany 
East Germany 

& Berlin 

Observations 2,063,033 637,122 

Adjusted R2 0.881 0.861 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on log 
sectoral minimum wages as well as their interaction effect with labor market concentration (measured as average HHI). The 
set of control variables includes log overall employment per sector-by-territory combination, the sectoral share of establish-
ments subject to a collective bargaining agreement, and sector-specific linear time trends. Standard errors (in parentheses) 
are clustered at the labor-market 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 E9: Minimum Wage Effects on Employment by Labor Outcome 

Dependent 
Variable 

Regressor 

(1) 
Log 

Overall 
Employment 

(2) 
Log 

Regular PT 
Employment 

(3) 
Log 

Marginal 
Employment 

Log Minimum Wage -0.068*** 
(0.022) 

0.365*** 
(0.047) 

-0.064*** 
(0.021) 

Log Minimum Wage 1.044*** 1.447*** 0.341* 
× HHI (0.175) (0.297) (0.188) 

Control Variables Yes Yes Yes 

Fixed Establishment Establishment Establishment 
Effects Year × CZ Year × CZ Year × CZ 

Labor Market NACE-4 NACE-4 NACE-4 
Definition × CZ × CZ × CZ 
(Object) (Employment) (Employment) (Employment) 

Observations 3,507,692 1,240,992 1,957,415 

Adjusted R2 0.886 0.890 0.824 

Note: The table displays fixed effects regressions of log establishment-level employment on log sectoral minimum wages 
as well as their interaction effect with labor market concentration (measured as average HHI). The set of control variables 
includes log overall employment per sector-by-territory combination, the sectoral share of establishments subject to a col-
lective bargaining agreement, and sector-specific linear time trends. Overall employment is defined as the sum of regular full-
time workers, regular part-time workers and workers in marginal employment. Standard errors (in parentheses) are clustered 
at the labor-market level. CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index. NACE-4 = 4-Digit Statistical Nomencla-
ture of Economic Activities in the European Community. PT = Part-Time. * = p<0.10. ** = p<0.05. *** = p<0.01. Sources: IEB + 
BHP + IAB Establishment Panel, 1999-2017. 
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Table E10: Minimum Wage Effects on Employment by Bindingness 

Regressor 

Dependent 
Variable 

(1) 
Log 

Regular FT 
Employment 

Log Minimum Wage -0.240*** 
(0.034) 

Log Minimum Wage × 2nd Kaitz Quintile 0.095*** 
(0.032) 

Log Minimum Wage × 3rd Kaitz Quintile 0.119*** 
(0.038) 

Log Minimum Wage × 4th Kaitz Quintile 
-0.060 
(0.050) 

Log Minimum Wage × 5th Kaitz Quintile -0.301*** 
(0.072) 

Log Minimum Wage × HHI 1.043*** 
(0.333) 

Log Minimum Wage × HHI × 2nd Kaitz Quintile 
0.560 
(0.473) 

Log Minimum Wage × HHI × 3rd Kaitz Quintile 
0.414 
(0.489) 

Log Minimum Wage × HHI × 4th Kaitz Quintile 
0.010 
(0.572) 

Log Minimum Wage × HHI × 5th Kaitz Quintile -1.494* 
(0.844) 

Control Variables Yes 

Fixed 
Effects 

Establishment 
Year × CZ 

Labor Market 
Definition 
(Object) 

NACE-4 
× CZ 

(Employment) 

Observations 2,700,155 

Adjusted R2 0.877 

Note: The table displays fixed effects regressions of log establishment-level employment (of regular full-time workers) on a 
full set of interaction terms between log sectoral minimum wages, labor market concentration (measured as average HHI), 
and five quintile groups of minimum wage bindingness (measured as average Kaitz Index). The set of control variables in-
cludes log overall employment per sector-by-territory combination, the sectoral share of establishments subject to a collec-
tive 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 an establishment. Standard errors (in 
parentheses) are clustered at the labor-market level. CZ = Commuting Zone. FT = Full-Time. HHI = Herfindahl-Hirschman In-
dex. 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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