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Abstract: Using register data, we document that the average German labor market,
defined by hires in combinations of 3-digit occupations, requirement levels, and
commuting zones, is highly concentrated (HHI=0.257). By EU antitrust thresholds,
56 percent of these labor markets feature moderate or high concentration, cover-
ing 9 percent of workers. Concentration remained relatively stable between 2012
and 2023. The labor market delineation strongly affects the measured level of con-
centration but not its evolution, whereas the choice of the firm size variable has
little influence. Concentration differs starkly across occupations and regions, and
workers in complex jobs experience the highest levels of concentration.

Keywords: labor market concentration; monopsony power; occupations

JEL Classification: J42; 1.10; J60

1 Introduction

The employer’s market (or monopsony) power is the focus of many recent
studies because it determines labor market outcomes as well as the effects
of policy intervention. To measure monopsony power, many papers rely on
labor market concentration, which can be justified using oligopsony-style models
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(Berger, Herkenhoff, and Mongey 2022; Boal and Ransom 1997; Robinson 1933)
as well as search models with multi-vacancy firms (Jarosch, Nimczik, and Sorkin
2024). In line with predictions from such models, the literature shows that higher
labor market concentration reduces wages (Azar, Marinescu, and Steinbaum 2022;
Benmelech, Bergman, and Kim 2022; Dodini et al. 2024; Schubert, Stansbhury, and
Taska 2022), affects wage inequality (Mertens 2023; Rinz 2022), increases employ-
ment insecurity (Bassanini et al. 2024), and worsens other working conditions
(Adams-Prassl et al. 2023; Anderlik et al. 2025; Qiu and Sojourner 2023). Labor mar-
ket concentration moderates the effects of minimum wages (Azar et al. 2024; Popp
2024) on workers’ outcomes, and its changes determine the wage growth effects of
firm mergers (Prager and Schmitt 2021). Given these findings, it is not surprising
that labor market concentration has become a prominent measure of employers’
market power.

Once we accept labor market concentration as a measure of monopsony power,
it is natural to ask about the extent of labor market concentration. The OECD
Employment Outlook 2022 (Araki et al. 2022) shows that high labor market concen-
tration is relevant across all included countries, but varies substantially. The share
of workers in moderately and highly concentrated labor markets ranges from less
than 8 percent of workers in Belgium to more than 25 percent in Estonia. These stark
differences between countries suggest thatlabor market concentration is a nuanced
phenomenon calling for in-depth analyses also within countries. Several studies
document wide variation in labor market concentration across regions and eco-
nomic activities within the U.S. (Azar et al. 2020; Azar, Marinescu, and Steinbaum
2022; Handwerker and Dey 2024). Such detailed analyses are however not avail-
able for other countries. To start filling this gap, this paper documents labor market
concentration in Germany.

Using the most comprehensive data on the German labor market, we provide
a detailed account of labor market concentration in Germany. As calculating con-
centration measures requires delineating labor markets by economic activity and
region, we first analyze the self-containment of markets for different such delin-
eations. We then compare the measured labor market concentration when using
different market delineations, measures of firms’ size, and concentration indices.
Next, we explore systematic differences in concentration across labor markets.
Finally, we switch to a worker-level perspective and document the fraction of work-
ers in concentrated labor markets and differences by workers’ socio-demographic
characteristics.

Our study thereby makes three contributions to the literature on the extent
of labor market concentration. First, we provide systematic evidence on the self-
containment of labor markets by comparing different market delineations. Specif-
ically, we present self-containment using either occupation or industry — both at
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various levels of aggregation — to delineate economic activities which we combine
with different spatial delineations. Our results help guide us (and hopefully other
researchers) in choosing what constitutes a labor market. Second, we contrast the
extent of labor market concentration and its evolution over time when varying how
to measure it. The results foster assessing the consequences of how we measure
labor market concentration, which in practice is often at least partly determined
by the availability of data. Third, we provide the first detailed analysis of con-
centration of occupational labor markets in Germany. Specifically, we scrutinize
the key explanatory forces that contribute to the prevalence of concentrated labor
markets and study which socio-demographic groups are least and most affected by
labor market concentration. This complements the currently available evidence on
Germany by Popp (2024), who focuses on labor markets defined by industry, and
Bassanini et al. (2024), who focus on an international comparison across European
countries and hence can provide limited evidence on each country.

Our analysis yields the following eight insights. First, workers are more
attached — as measured by self-containment rates — to the spatial than to the eco-
nomic dimension of the labor market. Second, self-containment is somewhat higher
when relying on occupations than on industries. Third, the average labor market
in Germany - delineated by 3-digit occupation, requirement level, and commut-
ing zone as our baseline — features an Herfindahl-Hirschman Index (HHI) of 0.257,
and over half of the labor markets are moderately or highly concentrated accord-
ing to thresholds in the EU merger guidelines. Fourth, the choice of the firm size
variable influences the measured labor market concentration less than the choice
of the market definition. Fifth, regardless of the labor market definition, average
concentration remained relatively stable between 2012 and 2023. Sixth, concentra-
tion differs starkly across occupations and regions, with HHI levels being positively
correlated with the share of manual routine tasks and negatively correlated with
local population. Seventh, larger labor markets are on average less concentrated
which is why the share of moderate or high concentration drops to 8.7 percent when
switching from the market to the worker level. Eighth, concentration is higher for
workers in complex jobs, male workers, regular full-time workers, and workers in
East Germany, whereas it does not differ by worker’s nationality.

2 Defining Labor Market Concentration

Measuring labor market concentration requires a labor market delineation, a mea-
sure of employers’ size, and an index of concentration. This section briefly sketches
each of these three aspects.
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2.1 Delineating Labor Markets

Measuring concentration requires a definition of the relevant labor market, which
should ideally comprise all relevant job opportunities of workers in this market.
The literature typically defines labor markets as two-dimensional combinations
of economic activity and space, but so far no consensus has emerged on how to
operationalize both (see the examples in Manning 2021).

The two main approaches to operationalize economic activity are industries
(e.g., used by Berger, Herkenhoff, and Mongey 2022; Benmelech, Bergman, and Kim
2022; Rinz 2022) and occupations (e.g., used by Azar et al. 2020; Azar, Marinescu,
and Steinbaum 2022; Marinescu, Ouss, and Pape 2021). One reason for preferring
occupation-based definitions is that industry-based measures may conflate labor
market and product market competition even though both do not necessarily coin-
cide (e.g., Araki et al. 2022; Manning 2021). That said, industry-based definition may
still be preferable for substantive reasons (e.g., for evaluations of specific industry-
specific policies) or when analyzing the effects of concentration at the level of firms.
Occupations and industries are typically defined and grouped according to admin-
istrative classifications.! Classifications are available at various levels ranging from
broad occupational or industrial categories at the 1-digit level to fine-grained cate-
gories at the 5- or even 6-digit level.

Regarding space, most studies rely on commuting zones, acknowledging that
commuting flows cross administrative borders. However, commuting zones are
not beyond doubt for three reasons. First, even a commuting zone that perfectly
describes the labor market of a worker sitting in its center will not adequately
capture the labor market from the perspective of a worker sitting close to its bor-
der due to the fixed, non-overlapping definition of commuting zones. Second, the
relevant labor market will be smaller than the commuting zone in many cases
(Manning and Petrongolo 2017) and thus commuting zones will regularly include
workplaces that workers are extremely unlikely to choose. Third, commuting zones
are often constructed differently across countries hampering international compar-
isons. Therefore some studies rely on administrative regions or combinations of
functional and administrative regions (e.g., Araki et al. 2022; Bassanini et al. 2024).
Similar to categories of economic activities, space can furthermore be defined at
widely different levels. When relying on administrative delineations, the possible
level of aggregation ranges from federal states (NUTS-1) to municipalities (LAU) or
even neighborhoods.

1 Dodini et al. (2024) are an exception as they cluster occupations by their task content into groups
and thereby form groups by economic activity that rely less on administrative definitions.
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Definitions of labor markets that aim to comprise all relevant job opportuni-
ties face a trade-off between making labor markets narrow to exclude irrelevant
jobs and making them broad to include all relevant outside options to obtain self-
contained markets. For any but the broadest definition, markets will not be self-
contained as some workers will move across markets. To assess how well different
delineations of labor markets perform in this dimension, Section 4 compares the
self-containment of labor markets defined by occupation or industry times region
using different levels of aggregation for economic activity and space. Based on this
comparison, our baseline definition of a labor market when measuring concentra-
tion will be by (relatively detailed) occupation times commuting zone.

2.2 Measuring Employers’ Size and Market Share

The literature on labor market concentration is inconclusive when it comes to the
choice of the object (or share) variable to measure employers’ size and market
share. Typical measures are based on employment stocks, on hirings or vacancies,
and on the wage bill. In practice, the choice of a measure of firms’ size is often
dictated by the available information.

Measuring firms’ size based on employment can be justified on the grounds of
the Cournot oligopsony model (Boal and Ransom 1997), in which the average mark-
down is a function of the employment-based concentration in the labor market (e.g.,
Benmelech, Bergman, and Kim 2022; Dodini et al. 2024; Qiu and Sojourner 2023).
Furthermore, Jarosch, Nimczik, and Sorkin (2024) derive an employment-based
measure of concentration from a search model with a finite number of employ-
ers that can commit to withhold job offers in the future if applicants decline a job
offer today.

Measuring firms’ size based on hires or vacancies has some intuitive appeal.
It treats firms that do not intend to hire - e.g., because they are shrinking due to
declining demand for their products — as offering no outside options for workers
despite having a positive employment share. Focusing on hires assigns these firms
a market share of zero (e.g. Bassanini et al. 2024; Marinescu, Ouss, and Pape 2021).
That said, one could argue that at least some of these firms are in principle willing to
hire workers. Perhaps a complete exclusion is thus overly strict, but it is still likely
to provide a more accurate reflection of the relevant outside options than including
all firms, regardless of their hiring activity.

Vacancies additionally include recruitment failures, which may give a more
complete picture of firms’ demand for recruits and thus workers’ outside options
(e.g., Azar, Marinescu, and Steinbaum 2022; Schubert, Stansbury, and Taska 2022).
However, comprehensive micro-level data on vacancies is less readily available
than data on hires.
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Measuring firms’ size based on the wage bill emerges from the oligopsony
model with job differentiation in Berger, Herkenhoff, and Mongey (2022). In this
model, markdowns increase in wage bill concentration. Wage bill concentration dif-
fers from employment concentration because larger employers pay higher wages,
as has long been established (Brown and Medoff 1989).

Following most of the literature, we will use hires as our baseline measure of
firms’ size. As our data also includes employment stocks and allows us to calculate
wage bills, we will additionally provide results using these measures.?

2.3 Aggregating into a Concentration Measure

Following Marfels (1971), measures of absolute market concentration describe how
a certain measure of firm size is distributed over firms. The HHI (Herfindahl 1950;
Hirschman 1945) is the most common measure of market concentration in the liter-
ature. The HHI equals the sum of squared market shares

J
HHIy = )’ sh, §)
j=1
where s;,,, = —¥m_is the share of firm j according to firm size measure X in

X7 Kime
market m in ye:]i_r1 ; The inverse HHI gives the equivalent number of firms, which
represents the number of equally-sized firm that would result in the same HHI
value.

Abel, Tenreyro, and Thwaites (2020) show that calculating the HHI from a ran-
dom sample of workers results in an upward bias. The HHI should hence ideally be
calculated from the (almost) full population. This typically means using administra-
tive data as in our study. Alternative data sources should include a dominant share
of the market.

The continuum of possible HHI values spans from 0 to 1. Whereas an HHI
value of 0 implies a perfectly atomistic market, an HHI value of 1 represents a mar-
ket with a single employer. In many jurisdictions, the HHI constitutes a guideline
for antitrust policy. The EU Commission (2004) evaluates the intensity of product
market competition using three domains for HHI values: low (0.0-0.1), moderate
(0.1-0.2), and high levels of concentration (0.2-1.0). In the U.S., similar thresh-
olds have been legislated and, since recently, additionally refer to labor markets
(Federal Trade Commission 2023). Against this backdrop, we will later use the EU

2 Unfortunately, we cannot reliably calculate measures of vacancy concentration because micro-
level data on the (near-)universe of vacancies are not available for the German labor market.
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antitrust thresholds for product markets to differentiate between labor markets
with low, moderate, and high concentration.

The HHI combines the two dimensions of absolute concentration indices,
namely the fewness of employers and the unevenness of their size. Adelman (1969)
shows that the HHI can be reformulated as a function of the number of firms J
(i.e., the fewness dimension) and the variance of market shares o2 (i.e., the uneven-
ness dimension): HHI = J 6% + 1.3 Two alternative concentration indices assign
extreme weights to both dimensions. On the one hand, the so-called “Inverse Num-
ber of Firms”, 1, purely reflects the fewness dimension.* This measure is often
used to construct leave-one-out instrumental variables for labor market concen-
tration (e.g., Azar, Marinescu, and Steinbaum 2022; Bassanini et al. 2024). On the
other hand, the sum of the n largest firms’ market shares, Z;‘:lsjmt, mainly speaks
to the unevenness dimension. A prominent example is the “3-Firm Concentra-
tion Ratio” which is the sum of shares of the three largest firms: Z?zlsjmt. As
concentration ratios do not require information on the universe of firms, they
are easier to obtain and thus are frequently used by antitrust authorities (e.g.,
German Monopolies Commission 2024). Under German law (see Competition Act,
Section 18), firms with a market share of at least 40 percent are deemed to hold a
dominant market position. This threshold value increases to 50 percent for three
firms and two thirds for five firms.

In Section 5, we will rely on the HHI as our index of concentration. To shed
some light on the relative importance of the fewness and the unevenness dimen-
sion, we also report the Inverse Number of Firms as well as the 1-, 3-, and 5-Firm
Concentration Ratios.

3 Data and Sample Definition

In this study, we leverage records from the German social security register, which
forms the most comprehensive database on the German labor market, covering
nearly the entire population of workers. Specifically, we use the Employment His-
tories (BEH) to calculate labor market concentration (IAB 2024). The BEH data are a
key source underlying the Integrated Employment Biographies (IEB) from the Insti-
tute of Employment Research (IAB) (Miiller and Wolter 2020). The BEH assembles
notifications on all jobs in Germany that are subject to social security contributions.

3 Ahern, Kong, and Yan (2024) provide a detailed examination of the fewness and the unevenness
dimension.

4 If employers have equal size (i.e., o = 0), the HHI simplifies to %
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Consequently, the BEH data include all workers except civil servants, self-employed
persons, and family workers.?

Workers’ biographies are provided as spell data on a calendar-year basis and
contain information on start and end date of the job, type of contract, occupation,
place of work, earnings (top-coded), industry, socio-demographic characteristics,
and an establishment identifier, which we use as firm identifier as explained below.
In general, BEH information is available from 1975 (West Germany) and 1993 (East
Germany) onward. In 2011, the 3-digit German Classification of Occupation from
1988 (KldB-1988) was replaced by the new 5-digit classification from 2010 (KldB-
2010). To avoid this structural break, we narrow our analysis to the years 2012—2023.

The KldB-2010 occupation variable in the BEH differentiates between 1,300 5-
digit occupations (Bundesagentur fiir Arbeit 2011).% The leading four digits define
702 occupational sub-groups, and the fifth digit distinguishes four requirement lev-
els: jobs for helpers, professionals, specialists, or experts.” As the four requirement
levels plausibly form segregated labor markets, we interact them with 1-digit, 2-
digit, 3-digit, and 4-digit occupations which yields 39 detailed occupational areas,
135 detailed occupational main groups, 436 detailed occupational groups, and 1,300
detailed occupational sub-groups. Throughout the paper, we will use the term
“detailed 1-digit occupations” etc. to highlight that we interact occupations with
requirement levels.

The WZ-2008 industry variable in the BEH differentiates between 38 indus-
trial sections (1-digit), 88 industrial divisions (2-digit), 272 industrial groups (3-digit),
615 industrial classes (4-digit), and 839 industrial sub-classes (5-digit). The leading
four digits of the WZ-2008 classification coincide with the Statistical Classification
of Economic Activities in the European Community (NACE Rev. 2).

Information on the workplace is available at the level of 10,785 municipalities,
which is the German equivalent of the EU definition for local administrative units
(“LAU”).® These municipalities belong to 16 federal states (NUTS-1 regions), 38 gov-
ernment regions (NUTS-2 regions), and 400 districts (NUTS-3 regions), with these
levels being nested. As administrative regions may not necessarily capture the spa-
tial dimension of labor markets, we additionally use functional regions that are

5 The data used in this project can be accessed for replication purposes according to the IAB’s
guidelines, see https://iab.de/en/facts-and-figures-2/data-access-for-replication-purposes/.

6 We use the most recent version of the KldB-2010 Classification, which was updated in 2020.

7 Helper jobs require no training or only a maximum of one year’s training. Jobs for professionals
include activities with industrial, commercial, or other vocational training. While jobs for special-
ists presuppose a bachelor or master craftsman degree, jobs for experts necessitate a master degree
or an equivalent diploma. For most occupational sub-groups only some requirement levels are
relevant.

8 Our regional information always refers to territorial boundaries as of 31 December, 2023.
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Figure 1: Districts and
commuting zones. The
figure illustrates the de-
lineation of 400 German
districts (NUTS-3 regions)
into 141 commuting
zones. Cities with more
than 1 million inhabitants
are marked with capital
letters: B = Berlin. C =
Cologne. H = Hamburg.
M = Munich. Source:
Kosfeld and Werner
(2012).

D Commuting Zones

designed with the objective of ensuring a high proportion of flows within these
regions. Specifically, we draw on the aggregation of districts into 141 commuting
zones by Kosfeld and Werner (2012), which may cross the borders of government
regions and federal states. In Figure 1, we show a map to visualize the mapping of
the 400 districts into 141 commuting zones (see Appendix Figure A1 for a version
including the names of all commuting zones).

The establishment identifier refers to a regionally and economically delim-
ited place of production where employees work. In principle, branch offices of
one company that belong to the same industry and municipality are assigned a
joint establishment identifier, whereas branches of the same company in different
municipalities are assigned separate establishment identifiers. The establishment
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identifier hence acts as a company-by-municipality identifier, which we refer to as
an firm identifier?

To the extent that companies own establishments in different municipali-
ties within the same labor market, we mistakenly treat them as separate entities,
thereby leading to an underestimation of labor market concentration. However, we
consider it unlikely that this data limitation materially affects our results for two
reasons. First, the IAB Establishment Panel shows that, as of 2023, 85.4 percent of
firms operate as single-establishment companies (Bellmann et al. 2024). Second,
Bassanini et al. (2024) demonstrate that using firm identifiers rather than firm-
by-municipality identifiers does not significantly alter concentration measures or
regression results for Denmark, France, Italy, Portugal, and Spain. Given these two
pieces of evidence, we might underestimate labor market concentration somewhat,
though substantial distortions appear unlikely.

Those workers who are missing in the admin data, namely civil servants, family
workers, and self-employed, are unevenly distributed across economic areas. To
rule out any biases from this non-coverage, we restrict the sample to private-sector
occupations. We do so by disregarding military occupations and those occupations
whose underlying share of workers in the non-agricultural private business sector
is lower than 50 percent in the BEH over the years 2012—2023.1° The implementation
of this heuristic reduces the number of detailed 3-digit occupations from 436 to 355
(see Appendix Table A1).

When preparing the data, we follow standard practice and distribute special
payments proportionally among all other employment notifications of a worker in
the same firm in the respective year. The information on earnings in the BEH is top-
coded at the upper-earnings limit on social security contributions, which affects
roughly 10 percent of regular full-time jobs. To address the top coding, we make use
of imputed values from a two-step Tobit procedure from Drechsler, Ludsteck, and
Moczall (2023)."

9 Throughout this paper, we use the term “company” when referring to all establishments from
the same employer. There is no information regarding which firms are part of the same company.
10 We define the non-agricultural private business sector in terms of the following 2-digit NACE
Rev. 2 codes: 05-82, 90, 92—96.

11 In a first step, the authors run Tobit regressions to generate leave-one-out averages of fit-
ted wages per worker, per firm, and per occupation (each excluding the observation at hand).
In a second step, the authors determine final values by repeating the Tobit regressions with the
worker-, firm-, and occupation-specific leave-one-out averages as additional covariates. Specifi-
cally, the authors regress log daily censored wages of regular full-time workers on age, age squared,
nationality, various tenure variables, various spell length variables, and the leave-one-out aver-
ages. Separate Tobit models are estimated for combinations of year, gender (2 groups), education
(3 groups), age (4 groups), and East/West Germany (2 groups).
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To circumvent multiple counting of jobs, we select the most important job for
each worker-by-firm-by-year combination.’? Moreover, we generally disregard jobs
with a duration of less than 30 days to rule out that our concentration measures are
driven by the availability of short-term jobs. We define a new hire as a worker who
is employed in a firm in a certain calendar year, but was not employed in the same
firm in the calendar year before.®

4 Results on Self-Containment of Labor Markets

As defining labor market is the first step to measure concentration, we start by
examining the self-containment of labor markets when using different delineations.
To measure self-containment, we calculate the probability that a worker in a cer-
tain labor market and year was already employed in the very same labor market in
the year before. We do this for all workers employed in that market, which is closer
to an employment-based HHI, as well as for newly hired workers, which is closer to
an hiring-based HHI.

Table 1 presents the self-containment of labor markets defined by region and
occupation. Occupations are rather stable in the stock of employees with staying
probabilities ranging from 90.1 percent for 39 detailed 1-digit occupations to 87.8
percent for 1,300 detailed 4-digit occupations. Focusing on newly hired workers
reduces these self-containment rates to 45.8 and 34.3 percent, respectively. Self-
containment rates are remarkably similar, implying that occupational transitions
often occur between occupations that are not grouped together in the administra-
tive classification.

Regarding regions, staying probabilities among all workers lie between 96.8 for
16 federal states and 89.3 percent for 10,785 municipalities. For new hires, the share
ranges from 79.5 to 34.0 percent. In particular for new hires, self-containment falls
sharply when using regional units smaller than commuting zones.

Comparing the self-containment across the two dimensions points towards
a stronger attachment to the geographical than the occupational dimension.
For instance, commuting zones and detailed 2-digit occupations both slice the

12 To identify the most important job, we use a three-step procedure. First, we select spells for
non-marginal employment over spells for marginal employment. Second, we select the spell with
the highest daily wage. Third, when there is a tie, we select the spell with the longest duration.

13 As our definition of hires is based on a worker’s most important employment relationship in
a given year, short-term layoffs followed by quick rehires are not considered as hires. We regard
such patterns as potentially reflecting labor market concentration (and broader market power),
rather than structural features of the labor market. Exploring how market power shapes rehiring
patterns is beyond the scope of this paper.
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Table 1: Self-containment of labor markets defined by occupations.

Spatial Delineation 16 38 141 400 10,785
None Federal Government Commuting Districts Munici-

States Region Zone palities

Occupational Delineation NUTS-1 NUTS-2 NUTS-3 LAU
100.0 96.8 95.4 94.1 91.5 89.3

None (100.0) (79.5) (70.6) (63.1) (47.3) (34.0)
[ [16] [38] [141] [400] [10,785]

39 Detailed 90.1 88.7 88.0 87.5 86.3 85.2
Occupational Areas (45.8)  (37.5) (33.7) (30.3) (23.6) (17.6)
1-Digit KIdB-10 X Level [39] [624] [1,482] [5,499] [15,600] [15,600]
135 Detailed 89.0 87.8 87.2 86.7 85.7 84.8
Occupational Main Groups  (39.9) (32.8) (29.5) (26.6) (20.9) (15.9)
2-Digit KIdB-10 X Level [135] [2,160] [5,130] [19,035] [54,000] [1,455,975]
436 Detailed 88.3 87.2 86.7 86.3 85.3 84.5
Occupational Groups (36.7) (30.2) (27.2) (24.6) (19.4) (14.8)
3-Digit KIdB-10 X Level [436] [6,976] [16,568] [61,476] [174,400] [4,702,260]
1,300 Detailed 87.8 86.8 86.3 85.9 85.1 84.3
Occupational Sub-Groups  (34.3)  (28.3) (25.6) (23.2) (18.4) (14.2)
4-Digit KIdB-10 X Level [1,300] [20,800] [49,400] [183,300] [520,000] [14,020,500]

The table displays the self-containment of differently segmented labor markets. Labor markets are
pair-wise combinations of occupations and regions. The first value in each cell denotes the probability
(in percent) that a worker in a certain labor market and year was already employed in the very same
labor market in the year before. The second value in each cell (in parentheses) denotes the probability
(in percent) that a newly hired worker in a certain labor market and year was already employed in the
very same labor market in the year before (i.e., the probability is conditioned on workers who switch
firms). The third value in each cell (in brackets) denotes the potential number of labor markets for the
specific delineation. Note that the effective number of labor markets is generally lower because
certain combinations of occupation and region may feature zero workers or hires. The yearly
transition probabilities are calculated for workers” who are employed in adjacent years and refer to
their main job which is the job (with a length of at least 30 days) that earns the highest daily wage in
the respective calendar year. KIdB = German Classification of Occupations. LAU = Local
Administrative Unit. NUTS = Statistical Nomenclature of Territorial Units. Source: BEH, 2012-2023.

overall market into roughly 140 sub-markets and 63.1 percent of hires come from the
same commuting zone, but only 39.9 percent come from the same detailed 2-digit
occupation.

Interacting both dimensions substantially reduces self-containment, in par-
ticular when focusing on hires. Combining 436 detailed 3-digit occupations with
141 commuting zones yields a self-containment of 24.6 percent. Moving to larger



DE GRUYTER Labor Market Concentration in Germany === 373

categories of occupation or space increases self-containment by 2 percentage points
(or 10%) while reducing the number of markets by more than two quarters. Compar-
ing different combinations with similar number of markets yields no clear picture
whether using more fine-grained categories in one dimension is superior to using
more fine-grained categories in the other dimension.

Table 2 shows the self-containment of labor markets when defining economic
activity by industry instead of occupation. Using 38 1-digit industries yields a self-
containment rate of 90.4 percent for all workers and 41.0 percent for hires, which
is similar to the rates for the 39 detailed 1-digit occupations. Self-containment rates
however deteriorate much quicker when using narrower industry classifications
than when using narrower occupational categories. For 88 2-digit industries, self-
containment is only slightly higher than for 1,300 detailed 4-digit occupations.
Also when combining economic activity and region, industry-based labor markets
exhibit lower self-containment than occupation-based labor markets. When com-
bined with commuting zones, self-containment is similar for 88 2-digit industries
(87.4% or 23.1%) and for 436 detailed 3-digit occupations (86.3% or 24.6%).

Overall, these results show that labor market delineations based on occupa-
tions yield higher self-containment than those based on industries. While this pat-
tern may originate from a higher relevance of occupation-specific (than industry-
specific) human capital, the difference could also partly be rooted in the dual
apprenticeship training system in Germany with its strong focus on defined occu-
pations and a high relevance of formal certificates (Rhein, Triibswetter, and Nisic
2013). That said, labor markets by occupation and region are still far from fully
self-contained.

Regarding the level of spatial aggregation, the results indicate that the cur-
rent practice of using commuting zones or related concepts is sensible as self-
containment rates drop strongly when using smaller delineations. A less clear pic-
ture emerges for the level of aggregation for occupations, where more detailed
classifications often come at little expense in terms of self-containment.

Through the lens of these findings, we delineate labor markets by 436 detailed
3-digit occupations (occupational groups) times 141 commuting zones as our base-
line specification. This delineation appears well within the range used in the litera-
ture and allows us to examine the effects of deviating in both dimensions towards
broader and narrower labor market delineations.

5 Results on Labor Market Concentration

5.1 Variants of Measuring Labor Market Concentration

This subsection describes labor market concentration in Germany and its evolu-
tion over time. We start by examining its level and how the decisions described in
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Table 2: Self-containment of labor markets defined by industries.

Spatial Delineation 16 38 11 400 10,785
None Federal Government Commuting Districts Munici-

States Regions Zones palities

Industrial Delineation NUTS-1 NUTS-2 NUTS-3 LAU
100.0 96.8 95.4 94.1 91.5 89.3

None (100.0) (79.5) (70.6) (63.1) (47.3) (34.0)
1] [16] [38] [141] [400] [10,785]

38 90.4 89.1 88.5 88.0 87.0 86.1
Industrial Sections (41.0) (33.1) (29.7) (26.7) (20.8) (15.7)
1-Digit WZ-08 [38] [608] [1,444] [5,358] [15,200] [409,830]
88 89.3 88.3 87.8 87.4 86.5 85.7
Industrial Divisions (34.8) (28.4) (25.5) (23.1) (18.1) (13.7)
2-Digit WZ-08 [88] [1,408] [3,344] [12,408] [35,200] [949,080]
272 88.2 88.3 86.9 86.5 85.8 85.2
Industrial Groups (28.2) (28.4) (20.6) (18.6) (14.6) M.2)
3-Digit Wz-08 [272] [4,352] [10,336] [38,352] [108,800] [2,933,520]
615 877 87.3 86.5 86.2 85.5 84.9
Industrial Classes (25.8) (22.9) (18.9) (17.0) (13.4) (10.2)
4-Digit WZ-08 [615]  [9,840] [23,370] [86,715] [246,000] [6,632,775]
839 87.4 86.9 86.3 86.0 85.3 84.7
Industrial Sub-Classes (23.8) (21.0) (17.4) (15.7) (12.3) (9.3)
5-Digit WZ-08 [839] [13,424] [31,882] [118,299] [335,600] [9,048,615]

The table displays the self-containment of differently segmented labor markets. Labor markets are
pair-wise combinations of industries and regions. The first value in each cell denotes the probability
(in percent) that a worker in a certain labor market and year was already employed in the very same
labor market in the year before. The second value in each cell (in parentheses) denotes the probability
(in percent) that a newly hired worker in a certain labor market and year was already employed in the
very same labor market in the year before (i.e., the probability is conditioned on workers who switch
firms). The third value in each cell (in brackets) denotes the potential number of labor markets for the
specific delineation. Note that the effective number of labor markets is generally lower because
certain combinations of industries and region may feature zero workers or hires. The yearly transition
probabilities are calculated for workers’ who are employed in adjacent years and refer to their main
job which is the job (with a length of at least 30 days) that earns the highest daily wage in the
respective calendar year. WZ = German Classification of Industries. LAU = Local Administrative Unit.
NUTS = Statistical Nomenclature of Territorial Units. Source: BEH, 2012-2023.

Section 4 affect the measured concentration. While some choices change the level
of concentration mechanically, e.g., smaller, nested labor markets are more con-
centrated, there is no mechanic relation to the evolution over time. Comparing the
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evolution hence sheds additional light on the effects of measuring labor market
concentration in one or another particular way.

5.1.1 Baseline Specification

The first row of Table 3 provides descriptive statistics for our baseline HHI measure
and alternative measures, pooled over the years 2012—-2023. Our baseline concen-
tration measure refers to the market-level HHI in terms of hires for combinations
of detailed 3-digit occupations (occupational groups), commuting zones, and calen-
dar years. The average market-level HHI is 0.257 which, by taking the reciprocal, is
equivalent to alabor market with 3.9 equally-sized recruiting firms. To put the aver-
age HHI into perspective, a market with four firms with 25 percent hiring shares
each or, alternatively, a market with eight firms and shares of 40, 25, 10, 10, 5, 5, 5,
and 5 percent would yield a similar value. In terms of the median, 50 percent of
the markets feature an HHI of at least 0.125 or, put differently, an equivalent num-
ber of at most equally-sized 8.0 firms. The 25th and the 75th percentile are 0.042
and 0.333, respectively, which corresponds to 23.8 and 3.0 equally-sized firms in the
market. 44.4 percent of our baseline labor markets feature low levels of concentra-
tion, operationalized by an HHI below the 0.1 threshold from EU merger guidelines.
16.9 percent of these markets are moderately concentrated, that is, their HHI ranges
between the thresholds of 0.1 and 0.2 from antitrust policy. 38.7 percent of labor
markets are highly concentrated (HHI above 0.2).

Panel a of Figure 2 visualizes the distribution of our baseline HHI measure.
The distribution is skewed to the right, with a prominent spike at the value of 1. The
spike shows that 10.9 percent of markets comprise only one single firm. A second
spike occurs at the value of 0.5, implying two equally-sized firms.

5.1.2 Alternative Labor Market Definitions

We first examine the sensitivity of our baseline HHI measurement with regard to
broader or narrower labor market definitions by occupations. Using the broader
detailed 1-digit or detailed 2-digit occupations, average HHI decreases to 0.049 and
0.122, mirroring 20.4 and 8.2 equally-sized firms in the market. For the narrower
detailed 4-digit occupations, the equivalent number of firms shrinks from 3.9 to 2.5
(HHI=0.393).

When relying on administrative rather than functional regions, the use of
broader NUTS-1 regions (HHI=0.110) or NUTS-2 regions (HHI=0.138) approximately
halves our baseline HHI average (equivalent to 9.1 and 7.2 equally-sized firms,
respectively). By contrast, the average HHI turns out substantially higher for the
narrower NUTS-3 regions (HHI=0.343) corresponding to 2.9 equally-sized firms. The
use of LAU regions, which refers to the most local unit in terms of municipalities,
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Figure 2: Distribution of labor market concentration. The figure illustrates the distribution of labor
market concentration in Germany. Labor market concentration refers to HHI values for pair-wise
combinations of 3-digit KIdB-2010 occupations (along with their requirement level) and commuting
zones from Kosfeld and Werner (2012), and is tracked with annual frequency. The three histograms
refer to the concentration of new hires, employment, and wage bill, respectively. HHI =
Herfindahl-Hirschman Index. KIdB = German Classification of Occupations. Source: BEH, 2012-2023.
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nearly triples our baseline (HHI=0.661), indicating an equivalent number of only
1.5 equally-sized firms hires workers in a certain combination of detailed 3-digit
occupation and municipality over the course of a year.

Table 3 also allows us to compare labor market concentration for different
delineations with similar numbers of observations, which we can consider as an
indicator of aggregation. Combining finer NUTS-3 regions with our baseline occu-
pations yields less concentrated markets than combining our baseline commuting
zones with detailed 4-digit occupations, even despite a higher number of obser-
vations. Conversely, combining the broader NUTS-1 or NUTS-2 regions with our
baseline occupations reduces the measured concentration less than combining our
baseline commuting zones with broader occupations. Overall, these patterns sug-
gest that a change in the degree of occupational aggregation has a stronger effect
on measured concentration than a similar change in the spatial aggregation.

5.1.3 Alternative Measures of Firm Size

Next, we vary our measure of firms’ size and report labor market concentra-
tion based on employment and wage bill, which enjoy intuitive appeal in certain
oligopsony-style models.* Employment and wage bills are a little less concentrated
than hires, featuring average HHI values of 0.186 and 0.223 — equivalent to 5.4 and
4.5 equally-sized firms, respectively. The share of moderately and highly concen-
trated labor markets shrinks from 55.6 percent (hires) to 44.2 percent (employment)
or 51.3 percent (wage bill). Panel b and c of Figure 2 visualize the distribution of
employment and wage bill concentration. Since the calculation of wage bill shares is
not based on integer values, the distribution of wage bill concentration is markedly
smoother than those for hires and employment, though the distribution of the three
measures turn out fairly similar, overall.

To provide a more detailed comparison, Table 4 gives the pair-wise correla-
tions of the three measures, showing the Bravais-Pearson correlations in levels and
logs as well as the Spearman rank correlation. The hiring HHI correlates strongly
with the two other measures. In logs, the correlations prove to be somewhat greater
than in absolute values, reaching 0.89 (with employment) and 0.85 (with wage bill).
The correlation between employment HHI and wage-bill HHI is even stronger and
amounts to roughly 0.95. When instead relying on Spearman rank correlation coef-
ficients, the correlations turn out similarly strong as those in logs.

By and large, the strong correlations highlight that the choice of the firm size
variable generally has smaller effects on the measured labor market concentration

14 The number of employed workers always exceeds the number of hires, thus reducing the
number of labor markets with empty cells.
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Table 4: Correlation between HHI measures.

HHI HHI HHI
Hires Employment Wage Bill
1.000
HHI Hires (1.000)
[1.000]
0.715 1.000
HHI Employment (0.890) (1.000)
[0.881] [1.000]
0.704 0.942 1.000
HHI Wage Bill (0.852) (0.968) (1.000)
[0.842] [0.967] [1.000]

The table displays the correlations between different HHI measures. Labor market concentration
refers to HHI values for pair-wise combinations of 3-digit KldB-2010 occupations (along with their
requirement level) and commuting zones from Kosfeld and Werner (2012), and is tracked with annual
frequency. The first value in each cell denotes the Bravais-Pearson correlation coefficient between the
HHI values in levels. The second value in each cell (in parentheses) denotes the Bravais-Pearson
correlation coefficient between the HHI values in logs. The third value in each cell (in brackets)
denotes the Spearman rank correlation coefficient between the HHI values. The number of
observations is 484,008. HHI = Herfindahl-Hirschman Index. KIdB = German Classification of
Occupations. Source: BEH, 2012-2023.

than the delineation of labor markets. Given the strong correlations, it also appears
unlikely that the definition of firms’ size has a strong bearing on regression results
— especially when running log-linear models.

5.1.4 Alternative Concentration Indices

We proceed with separately analysing the fewness and unevenness dimension
of labor market concentration. The Inverse Number of Firms, which isolates the
fewness of employers, averages 0.217. This corresponds to 4.6 recruiting firms of
equal size compared to 3.9 equally-sized firms according to our baseline. Thus,
focusing on the fewness suggests less concentrated labor markets than the HHI,
which also includes an unevenness dimension.

In terms of concentration ratios, the hiring share of the single largest firm in the
average labor market is 32.8 percent. The share of the three and five largest firms
in the average market amounts to 53.5 and 62.7 percent, respectively. The cumula-
tive distribution of the concentration indices shows the fraction of markets with
employers in a dominant market position by the standards of German antitrust law
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(see Appendix Figure B1)." The concentration ratios indicate a dominant market
position for 29.8 percent of the labor markets using the 1-Firm Concentration Ratio
and for 48.4 and 47.3 percent of the markets using the 3- and 5-Firm Concentra-
tion Ratios. Compared to the 38.7 percent of markets that are highly concentrated
according to the HHI, labor markets thus appear more or less concentrated when
using concentration ratios instead of the HHI depending on the number of included
firms.

5.1.5 Evolution over Time

The comparisons so far have focused on the measured level of concentration when
using different concepts. To shed more light on the consequences for empirical
applications, we now turn to the evolution of labor market concentration over time.
Figure 3 contrasts the evolution of our baseline HHI values for the years 2012-2023
with the evolution when using different delineations of labor markets (Panels a and
b), measures of firms’ size (Panel c), and indices of concentration (Panel d).

For our baseline specification, namely the HHI for hires in the same detailed
3-digit occupation and commuting zone, the average concentration has hardly
changed between 2012 (HHI=0.260) and 2023 (HHI=0.253).1¢ In 2020, we observe
a small increase in hiring concentration, which likely reflects that many firms
stopped hiring at the beginning of the Covid-19 pandemic.

Comparing the alternative measurements to our baseline shows the substantial
differences in the extent of labor market concentration described earlier, but does
not indicate effects on the measured evolution. Irrespective of the measurement,
we find labor market concentration to have remained stable between 2012 and 2023.
The slight increase in concentration in 2020 is visible with all measures but employ-
ment and wage bill. These measures of firms’ size appear more stable — or sluggish
— in event of sudden changes. Depending on the research question this may be a
desired property or suggest to use a hiring-based measure of concentration.

5.2 Differences in Concentration Across Labor Markets

This subsection documents the differences in concentration across labor markets by
market characteristics, occupations, and commuting zones as of 2022 (the final year
for which detailed occupational information is available). For most of this analysis,

15 As detailed in Section 2.3, firms are considered to have a dominant market position, if one,
three or five firms have a combined market share of at least 40 percent, 50 percent, or two thirds,
respectively.

16 The same pattern also holds true for the 25th percentile, the median, and the 75th percentile
(see Appendix Figure B2).



Labor Market Concentration in Germany == 381

DE GRUYTER

JLEEVS

"€20Z- 710 ‘H34 :224N0S "SHUM [BLIO}LLIAL JO 2INJRDUSWON [eINSNEIS = SN "SHUM SANEASIUIUPY
(8207 = NV "SU0RedNnIIQ JO UONLIISSe|D UBWLISD = gp[y 'SIJIPUI UOIIRIIUIIUOD PUe DZIS SWIJ JO S3INSeaW ‘Ssuoisuswip [eneds ‘suoisuswip
[euoiedNII0 JUBIBLIP JOJ BWIY JSAO UONRIIUSIUOD 13XIeW Joge| abelane sazi[ensia 34nbiy ay] "aWil JSAO UOIRAIUSIU0D 13XJeW JogeT i€ 34nbi4

€200 0203
T T

G108 ¢10g
T T

SWI JO JaqUIN) 3SI9AU|
Xapu| UBWIYISIIH-|YepulIa
{ | oney uonenusduo) wii4-T
0I1BY UOIIRIIUIDUOD) Wil4-E

xopu| uoneiusduo) Ag (p)

€000 020%
T T

JEEYN

910G (414
T T

(uo1Bay 1uBWUIBA0D) 2-G | NN
auoz Sunnwwo)

r (3s10) €-SLNN

(Aujedprunp) N1

uoisuswi(] [enedg Ag (q)

00
0
o
€0
70
G0
90
L0
80
60
0T

00
0
z0
€0
70
0]
90
L0
80
60
01

2JNSE3|/\ uoljeJIuldU0)

X9pUu| UBWYDSIIH-|yepulpisH

IBIA

€500 030g §10g Gl10g
T T T T

JuawAo|dwy =

Iitg 9%em
sanH —

9zIG swuiq jo ainses|y Ag (2)

BN
€202 0202 G10g ¢10g
T T T T

[2ra7 x (e24y) OT-GPIM 2
[2r97 x (dnois utey) OT-gpIM ¥
127 x (dnoin) o1-aPIM

[oA97 x (dnoi9-qns) oT-gpIM UBIQY ===
I

uolsuswi(] [euonednanQ Ag (e)

00
10
0
€0
70
<0
90
L0
80
60
0T

00
o
0
€0
70
G0
90
L0
80
60
0T

X9pU| UBWYISIIH-|YepUILISH

X9PU| UBIYDSIIH-|yepUIH



382 = M. Oberfichtner and M. Popp DE GRUYTER

we continue to rely on the HHI of hires in combinations of detailed 3-digit occupa-
tions and commuting zones, restricting the sample to markets with at least one hire
in that year.

5.2.1 Market Size and Self-Containment

We first examine systematic differences in labor market concentration between
markets of different size and by their self-containment. We use the logged num-
ber of hires as a proxy for market size. The self-containment rate is defined as
in Section 4, but now calculated for each market separately. Column 1 of Table 5
displays the result of cross-sectional OLS regressions of our baseline HHI values (in
levels) on these two variables.

The results show that larger labor markets are less concentrated. Specifically,
anincrease in the number of hires in a market by 100 log points reduces the average
HHI c.p. by 0.084. In addition, more self-contained markets are less concentrated.
An increase in the self-containment rate by 10 percentage points comes along with
a reduction in the average HHI by 0.005. How to interpret the negative relation
between concentration and self-containment is not clear. It could reflect workers
need to move across labor markets when concentration is high or their ability
to avoid highly concentrated markets. Taken together, the two variables have a
remarkably high predictive power for labor market concentration as indicated by
the R of 0.449.

5.2.2 Occupational Heterogeneity

Next, we examine the heterogeneity of labor market concentration along the occu-
pational dimension. Figure 4 depicts the average HHI by 2-digit occupations.!’
Concentration varies substantially between occupations. The 2-digit occupation
with the highest average HHI is nearly seven times more concentrated than
that with the lowest average HHI. The five least concentrated 2-digit occupations
are: business management and organization (0.087), sales retail trade, technical
machine-building, financial services and tax consultancy, and cleaning services
(0.126). At the other end of the distribution, the five 2-digit occupations with the high-
est average HHI are: philology, humanities, and economics (0.574), production and
processing of raw materials, product design and artisan craftwork, the perform-
ing arts and entertainment, and geology, geography, and environment protection

17 For this exercise and the results by commuting zone, we first obtain the HHI for labor markets
delineated by detailed 3-digit occupation times commuting zone (i.e., our baseline specification)
and then average by broader categories.
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Table 5: Predictors of labor market concentration.

()] 2 (3) 4)
HHI HHI HHI HHI
Intercept 0.509*** 0.040 0.759*** 0.273**
(0.003) (0.076) (0.109) (0.106)
Labor Market Variables:
Log Hires -0.084*** -0.086***
(0.001) (0.004)
Self-Containment Rate -0.051*** -0.044***
(0.007) (0.015)
Occupational Variables:
Share Manual Routine Tasks 0.239%** 0.076*
(0.078) (0.040)
Share Manual Non-Routine Tasks 0.002 -0.012
(0.083) (0.047)
Share Cognitive Routine Tasks 0.112 -0.034
(0.085) (0.042)
Share Interactive Non-Routine Tasks Reference Reference
Group Group
Share Analytical Non-Routine Tasks 0.347%** -0.020
(0.091) (0.048)
Spatial Variables:
Log Population (in 1,000s) -0.052%** -0.026**
(0.013) (0.011)
Log Area (in km?) 0.004 0.000
(0.003) (0.003)
Log GDP (in 1,000 Euro) -0.016 0.025%**
(0.011) (0.009)
Labor Market Definition Detailed 3-Digit Occupation X Commuting Zone
Standard Error Clustering None  Occupation CZ  Occupation
Number of Observations 37,166 37,166 37,166 37,166
R? 0.449 0.047 0.058 0.459

The table displays cross-sectional OLS regressions of our baseline HHI values on labor market,
occupational, and spatial variables for the year 2022. Labor market concentration refers to HHI values
(based on hiring shares) for pair-wise combinations of 3-digit KIdB-2010 occupations (along with their
requirement level) and commuting zones from Kosfeld and Werner (2012). Unlike all other variables,
the data on GDP refer to the year 2021. Robust standard errors in parentheses, Column 4 applies
two-way clustering. CZ = Commuting Zone. HHI = Herfindahl-Hirschman Index.

* = p<0.10. ** = p<0.05. *** = p<0.01. Sources: BEH + Occupational Panel + Destatis, 2022.

(0.431). At the 3-digit level (see Appendix Figure B3), average concentration even
varies from 0.012 (vehicle drivers in road traffic) to 0.743 (maintenance of traffic
infrastructure).
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71 Business Management and Organization

62 Sales Retail Trade

25 Technical Machine-Building

72 Financial Services and Tax Consultancy

54 Cleaning Services

33 Interior Construction

61 Purchasing, Sales, and Trading

27 Technical Research and Production Planning
26 Mechatronics and Electrical Engineering

32 Building Construction above and below Ground
43 Information and Communication

34 Building Services Engineering

12 Gardening and Floristry

63 Tourism, Hotels, and Restaurants

29 Food-Production and -Processing

82 Non-Medical Healthcare, Body Care, and Wellness
31 Construction Supervision and Architecture

22 Plastic- and Wood-Processing

92 Advertising and Marketi:

24 Metal-Making and -Working

51 Traffic and Logistics

52 Drivers and Operators of Vehicles

23 Paper-Processing and Printing

41 Mathematics, Biology, Chemistry, and Physics
28 Textile- and Leather-Making and -Processing
42 Geology, Geography, and Environment Protection
94 The Performing Arts and Entertainment

93 Product Design and Artisan Craftwork

21 Production and Processing of Raw Materials

91 Philology, Humanities, and Economics
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Figure 4: Labor market concentration by 2-Digit occupation. The figure displays average labor
market concentration by 2-Digit KIdB-10 occupations in Germany. Labor market concentration refers
to HHI values (based on hiring shares) for pair-wise combinations of 3-digit KIdB-2010 occupations
(along with their requirement level) and commuting zones from Kosfeld and Werner (2012), and is
tracked with annual frequency. HHI = Herfindahl-Hirschman Index. KIdB = German Classification of
Occupations. Source: BEH, 2012-2023.

To shed light on systematic differences by occupational characteristics, we
examine the relationship between occupations’ task content and labor market con-
centration, see Column 2 in Table 5. Through the lens of the task-based approach
(Autor, Levy, and Murnane 2003), we differentiate between five different task
groups and use the German Occupational Panel (Grienberger, Janser; and Lehmer
2023) to assign each detailed 3-digit occupation the shares of their occupation-
specific tasks in these five task groups. Labor market concentration turns out higher
for occupations with a high share of manual routine tasks and for those with a
high share of analytical non-routine tasks. High shares of manual routine tasks
are often found in highly specialized manufacturing occupations (e.g., the 2-digit
occupation production and processing of raw materials), whereas high shares of
analytical non-routine tasks are typical for academic or creative occupations (e.g.,
philology, humanities, and economics).

5.2.3 Spatial Heterogeneity

Figure 5 visualizes the heterogeneity of the baseline HHI values by commuting
zones. The more densely populated areas in southern and western Germany and
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Figure 5: Labor market concentration by commuting zone. The map displays average labor market
concentration by commuting zones in Germany. Labor market concentration refers to HHI values
(based on hires) for pair-wise combinations of 3-digit KIdB-2010 occupations (along with their
requirement level) and commuting zones from Kosfeld and Werner (2012), and is tracked with annual
frequency. HHI = Herfindahl-Hirschman Index. KIdB = German Classification of Occupations. Source:
BEH, 2012-2023.

metropolitan areas generally feature lower HHI levels, whereas the northern and
eastern parts of Germany and rural areas exhibit higher HHI values. The five com-
muting zones with the on average least concentrated labor markets all include large
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cities: Hamburg (0.094), Munich, Berlin, Stuttgart, and Frankfurt/Main (0.123). The
five commuting zones with the on average most concentrated labor markets in
contrast are rural: Prignitz (0.447), Vulkaneifel, Kronach, Stendal, and Uckermark
(0.429).

Column 3 of Table 5 corroborates this pattern. Holding constant the geographi-
cal area, labor markets in more populous regions are less concentrated. An increase
in population by 100 log points comes along with a decrease in the average HHI
by 0.052. In this model, however, we find no economically or statistically signifi-
cant relationships between labor market concentration and geographical area or
the GDP as two other prominent regional characteristics.

5.2.4 Combining the Three Dimensions

Across the three dimensions, some characteristics plausibly correlate with each
other, such as the size of a labor market and the population of a region. Column 4 of
Table 5 therefore presents the results of a regression simultaneously including labor
market, occupational, and spatial variables. Compared to the regressions in Column
1, the coefficients of labor markets’ size and self-containment are almost unaffected
by including the other control variables. Regarding the task content of occupations,
the associations become much weaker to inexistent. Only the association between
the share of manual routine tasks remains statistically significant — albeit only
at the 10 percent level — and the coefficient shrinks to one third of its previous
size. Turning to the regional characteristics, holding fixed the market size weakens
the relation between population and concentration, though it remains statistically
significant and economically meaningful. Further, a positive association between
concentration and regional GDP emerges, probably reflecting the presence of more
productive and larger firms, which leads to higher labor market concentration.

5.3 Worker-Level Perspective

This subsection switches from a market-level perspective to a worker-level perspec-
tive documenting the fraction of workers who work in concentrated labor markets
and their characteristics.

5.3.1 Concentration at the Worker Level

Our finding that larger labor markets are less concentrated implies that the share
of workers in concentrated labor markets is smaller than the share of concentrated
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markets. To examine this pattern, the first row of Table 6 weights our baseline HHI
values by employment in the respective labor markets. At the worker level, the aver-
age baseline HHI amounts to 0.037, implying that the average worker engages in a
market with 25.6 equally-sized firms. In terms of the 25th, 50th, and 75th percentile,
the equivalent numbers of firms are 200.0 (ﬁ:0.00S), 76.9 (ﬁ=0.013), and 29.4
(HHI=0.034). Taken together, 5.0 and 3.7 percent of workers are employed in mod-
erately and in highly concentrated labor markets, respectively, as given by the EU
antitrust thresholds, compared to 16.9 and 38.7 percent of labor markets. The share
of workers in concentrated labor markets is thus substantially lower than the share
of concentrated markets.

5.3.2 Heterogeneity by Worker Characteristics

In the remaining rows of Table 6, we scrutinize whether the extent of labor market
concentration is varying by five worker characteristics. In this respect, we weight
the baseline HHI values with the respective number of workers per sub-group in the
labor market. First, we find a U-shaped pattern regarding the requirement level as
a measure of workers education. While 6.1 percent of professionals (i.e., those jobs
that require vocational training) engage in moderately and highly concentrated
markets, these shares are markedly higher for helpers (9.0%), specialists (14.0%),
and experts (16.3%). Second, we also observe systematic differences between men
and women. 10.1 percent of men engage in moderately or highly concentrated labor
markets, but only 6.6 percent of women. Third, labor market concentration does not
differ fundamentally by nationality: 8.8 percent of workers with German nation-
ality and 7.9 percent of those with foreign nationality are working in moderately
and highly concentrated markets. Fourth, labor market concentration turns out
lower for workers in West Germany, where 8.3 percent of workers engage in mar-
kets with medium or high concentration, than in East Germany, where 10.6 percent
do so. Fifth, we find notable differences in labor market concentration by contract
type. Workers with full-time jobs appear more often in concentrated labor markets
(10.6%) than workers with regular part-time jobs (6.6%) and marginal part-time jobs
(5.6%). All of these described qualitative patterns also hold when examining the
average HHI rather than the shares in concentrated labor markets.

5.4 Results by Industry

Guided by higher self-containment rates, we solely focused on the concentration of
occupational labor markets in our previous considerations. In the following, we will
also briefly describe key characteristics of labor market concentration by industry.
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As our baseline, we calculate HHI values for hires in combinations of 615 4-
digit industries (industrial classes), 141 commuting zones, and calendar years.'® For
the years 2012-2023, the average market-level HHI is 0.435 which, in terms of the
reciprocal, corresponds to a labor market with 2.3 equally-sized employers (see
Appendix Table C1). 14.9 and 64.9 percent of the labor markets are moderately and
highly concentrated, respectively. Unlike for occupations, changes in the degree of
industrial aggregation do not have a markedly stronger effect on concentration than
similar changes in the spatial aggregation. As before, the choice of the firm size
variable has hardly any effect on the level of measured concentration. The hiring
shares of the largest, the three largest, and the five largest firms in the average labor
market are 52.3, 74.2 and 81.6 percent.

Defining labor markets by industry instead of occupation thus increases the
measured concentration. Using (38) 1-digit industries instead of (39) detailed 1-digit
occupations raises the average HHI from 0.049 to 0.145 and the share of moder-
ately and highly concentrated markets from 10.9 percent to 38.1 percent. Similarly,
measured concentration is substantially higher when using (839) 5-digit industries
instead of (1,300) detailed 4-digit occupations.

In terms of heterogeneity across 1-digit industries, we observe generally lower
concentration for service than manufacturing sectors (see Appendix Figure C1).
The 1-digit industries with the lowest average HHI are: real estate activities (0.133),
professional service activities (0.141), and accommodation and catering (0.173). At
the other end, the most concentrated 1-digit industries are: manufacture of textiles
(0.697), manufacture of chemical products (0.705), and manufacture of petroleum
products (0.791). In terms of spatial distribution, our results by industry confirm
our previous finding that commuting zones in southern and western Germany
and metropolitan areas exhibit generally lower concentration levels than zones in
northern and eastern Germany and more rural areas (see Appendix Figure C2).

6 Conclusions

Our findings have at least three implications for future research that relies on
measures of labor market concentration. First, labor markets defined by occupa-
tions are more self-contained than labor markets defined by industry. This sug-
gests delineating labor markets by occupation (and region) when feasible. Second,

18 The 3-digit level (272 industrial groups) and 4-digit level (615 industrial classes) come closest
to our 436 detailed 3-digit occupations. We choose the 4-digit industry classification as baseline
because — as with detailed 3-digit occupations - this is the second finest level available and the
literature tends to use relatively fine-grained indicators of economic activities.
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how fine-grained labor markets are delineated strongly influences the measured
extent of labor market concentration, though patterns in the evolution over time
appear robust to these choices. Although this is somewhat good news, it still under-
scores the need to report findings with different delineations and ideally report
self-containment of markets to help readers critically assess the results. Third, the
choice of a firm size variable does not appear to substantially affect measured con-
centration. For future empirical work, showing the robustness in terms of the firm
size variable is of course advisable, although this issue appears less crucial than the
market delineation.

To put our results into perspective, we compare previous evidence from the
U.S. with our findings. Handwerker and Dey (2024) report results for the private
sector delineating labor markets by roughly 460 occupations and 400 Metropoli-
tan Statistical Areas, which is comparable to our baseline specification as the U.S.
has roughly four times the population of Germany. Their average employment-
based HHI of 0.033 at the worker-level is similar to the average HHI of 0.037 at the
worker-level in Germany. Comparing the level of concentration in our setting with
those of Azar et al. (2020) is not feasible because they use substantially narrower
occupational codes.

Regarding differences in concentration across labor markets, our findings,
along with those of Handwerker and Dey (2024) and Azar et al. (2020), underscore
that smaller and more rural labor markets tend to be more concentrated. This
pattern is consistently visible — despite variations in definitions. In contrast, a con-
sistent pattern in the relationship between workers’ education and labor market
concentration has yet to emerge. While Azar et al. (2020) find no link between the
two, Handwerker and Dey (2024) document higher concentration for more highly
educated workers, and our own results suggest a U-shaped relationship. Further
research on which groups of workers are most affected by labor market concentra-
tion thus remains a promising avenue for future study.

The extent of concentration in product markets offers an alternative point of
comparison for our results. The German Monopolies Commission (2024) defines
the relevant product market as the 4-digit industry at the national level. Over the
last decade, product market concentration remained relatively stable at an average
market-level HHI of 0.1. Thus, labor markets are more concentrated than product
markets unless one subscribes to a definition of the relevant labor market that is
substantially broader than our baseline. The comparatively high level of labor mar-
ket concentration suggests that examining labor markets should be an integral part
of antitrust policy. This suggestion is further supported by research employing alter-
native methods to assess labor market power in Germany, including estimates of
wage markdowns relative to the marginal product of labor (Dobbelaere et al. 2024)
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and analyses of firm-level labor supply elasticities (Bachmann, Demir, and Frings
2022; Hirsch, Schank, and Schnabel 2010; Hirsch et al. 2022).
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