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Non-technical summary

Research Question

In this paper, we examine changes in the establishment size distribution in West Germany

over time. Thereby, we find that the average establishment size declined in the 1990s and

2000s, while it experienced a rebound in the 2010s. First, we examine whether these

changes are due to incumbent establishment or establishment entry and exit. Then, we

determine to which degree the change in average establishment size was accompanied by

changes in labor productivity. In the final step, we seek an explanation for the decline and

rebound in average establishment size. Thereby, we find that over the same period, the

establishment size premium first increased and then decreased. Therefore, we investigate

empirically and model-based to what extent the establishment size premium is related to

the average establishment size.

Contribution

We use a decomposition to quantify the role of changes in the size of incumbent establish-

ments as well as establishment entries and exits on changes in average establishment size.

We also show the size of the relationship between labor productivity and average estab-

lishment size. Moreover, using regional variation, we estimate the relationship between

average establishment size and the establishment size premium. In addition, we build a

model that replicates the empirical results.

Results

The decomposition shows that both the changes in size of incumbents and the net estab-

lishment entry led to the decline and rebound of the average establishment size. Further-

more, our results show a statistically and economically significant relationship between

labor productivity and average establishment size. Moreover, our results illustrate that

the decline and rebound in average establishment size is related to the rise and fall in

the establishment size premium. This is confirmed by a positive relationship between

establishment entries and the establishment size premium. A model with heterogeneous

firms that interprets the firm size wage premium as a monopsony power in the labor

market can rationalize the empirical findings. The model illustrates that incumbent firms

shrink to compensate for the rising wage premia. New small firms enter as the additional

monopsony power makes previously too unproductive firms profitable. This also leads to

a decline in average productivity.



Nichttechnische Zusammenfassung

Fragestellung

In diesem Papier untersuchen wir Veränderungen der Betriebsgrößenverteilung in West-

deutschland über die Zeit. Dabei stellen wir fest, dass die durchschnittliche Betriebsgröße

in den 1990er und 2000er Jahren gesunken ist, während sie in den 2010er Jahren einenWie-

deranstieg erfahren hat. Zunächst untersuchen wir, ob diese Veränderungen auf etablier-

te Betriebe oder Betriebsgründungen und -schließungen zurückzuführen sind. Anschlie-

ßend stellen wir dar, inwiefern die Veränderung der durchschnittlichen Betriebsgröße mit

Veränderungen der Arbeitsproduktivität einhergingen. Im letzten Schritt suchen wir nach

einer Erklärung für das Sinken und den Wiederanstieg der durchschnittlichen Betriebs-

größe. Dabei stellen wir fest, dass im selben Zeitraum die Betriebsgrößenlohnprämie erst

angestiegen und anschließend gesunken ist. Deshalb untersuchen wir empirisch und mo-

dellbasiert, inwiefern die Betriebsgrößenlohnprämie mit der durchschnittlichen Betriebs-

größe zusammenhängt.

Beitrag

Mit einer Zerlegung quantifizieren wir die Anteile der Veränderung der Größe etablierter

Betriebe sowie die der Betriebsgründungen und -schließungen an der Veränderung der

durchschnittlichen Betriebsgröße insgesamt. Außerdem zeigen wir, wie stark der Zusam-

menhang zwischen Arbeitsproduktivität und durchschnittlicher Betriebsgröße ist. Anhand

von regionaler Variation schätzen wir auch den Zusammenhang der durchschnittlichen Be-

triebsgröße und der Betriebsgrößenlohnprämie. Zudem konstruieren wir ein Modell, das

die empirischen Ergebnisse repliziert.

Ergebnisse

Die Zerlegung zeigt auf, dass sowohl Größenänderungen etablierter Betriebe als auch

Betriebsgründungen (abzüglich der Schließungen) zu dem Sinken und Wi deranstieg der

durchschnittlichen Betriebsgröße geführt haben. Des Weiteren zeigen unsere Ergebnisse

einen statistisch und ökonomisch signifikanten Zusammenhang zwischen der Arbeitspro-

duktivität und der durchschnittlichen Betriebsgröße auf. Weiterhin verdeutlichen unsere

Ergebnisse, dass Rückgang und Wiederanstieg der durchschnittlichen Betriebsgröße mit

Anstieg und Absinken der Betriebsgrößenlohnprämie zusammenhängen. Dies wird durch

einen positiven Zusammenhang zwischen den Betriebsneugründungen und der Betriebs-

größenlohnprämie bestätigt. Ein Modell mit heterogenen Firmen, welches die Betriebs-

größenlohnprämie als Monopsonmacht auf dem Arbeitsmarkt interpretiert, kann die em-
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pirischen Ergebnisse bestätigen. Das Modell verdeutlicht, dass die etablierten Betriebe

schrumpfen, um den steigenden Lohnprämien entgegenzuwirken. Es kommt zu Eintritten

neuer kleiner Firmen, da die zusätzliche Monopsonmacht zuvor zu unproduktive Firmen

rentabel werden lässt. Dies führt auch zum Sinken der durchschnittlichen Produktivität.
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1 Introduction

The average establishment size (in terms of employees) is an important outcome of an
economy. This is mainly because the average establishment size of a country correlates
positively with productivity (growth) (Pagano and Schivardi, 2003; Bento and Restuc-
cia, 2021). Hence, economies with larger firms tend to be more productive. On the
micro-level, this is consistent with the existence of scale effects that provide productivity
gains for larger establishments. Despite its relevance, careful assessments of the causes
and consequences of variations in the average establishment size are rather scarce in the
literature.

In this paper, we document a fall in the average establishment size in the 1990s and
early 2000s and a rebound in subsequent years in West Germany and study the causes
and consequences of this evolution. Two main components have contributed to the fall
and rebound of the average establishment size in West Germany. First, the average size
of incumbent establishments declined substantially in the 1990s and started to recover in
the mid-2000s. Second, we observe a marked influx of new establishments in the 1990s,
which peaked at the turn of the millennium and dramatically declined afterwards. As
new entries tend to be smaller than incumbent establishments, they reduce the average
establishment size.

To study the macroeconomic consequences of this evolution, we exploit regional vari-
ation within West Germany, thereby establishing a marked and statistically significant
relation between average establishment size and labor productivity. According to our
estimates, the fall in the average establishment size in the 1990s and early 2000s was
associated with a decline in GDP per capita by roughly 2,000 euros. In contrast, the
rebound of the average establishment size was associated with an increase in GDP per
capita by around 3,000 euros. These sizeable estimates render the investigation of the
dynamics in the average establishment size an important topic.

Why did the average establishment size in West Germany vary this much during the
last thirty years? In this study, we develop an explanation based on the evolution of the
establishment size wage premium, which followed the opposite trajectory to the average
establishment size. This premium substantially increased during the 1990s and early
2000s and declined afterwards (see Colonnelli, T̊ag, Webb, and Wolter, 2018; Lochner,
Seth, and Wolter, 2020). Following Bachmann, Bayer, Stüber, and Wellschmied (2022),
we interpret the size wage premium as an upward-sloping labor supply curve to the firm
and, hence, as an indicator of monopsony power in the labor market. Therefore, we argue
that an increasing size wage premium induces establishments to reduce their employment
levels since it incentivizes establishments to stay or become small to avoid increasing wages
and maximize profits (and vice versa if the size wage premium decreases) (see Bachmann
et al., 2022). Exploiting regional variation, we find a statistically significant and sizeable
negative relation between average establishment size and the size wage premium (i.e.,
the level of monopsony power). Furthermore, our empirical analyses reveal that regions
with higher size wage premiums experience a greater influx of new establishments. These
findings are consistent with the identified components of the dynamics in the average
establishment size.

To rationalize our findings, we propose a dynamic general equilibrium model with het-
erogeneous firms and monopsonistic competition in the labor market, which largely builds
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on Ghironi and Melitz (2005), Jha and Rodriguez-Lopez (2021), Berger, Herkenhoff, and
Mongey (2022) and Colciago and Silvestrini (2022). In this model, employers are imper-
fect substitutes from the household’s perspective, which ties workers to their employers
and results in monopsonistic competition in the labor market (reflected by a size wage
premium). Consequently, employers are endowed with a certain degree of wage-setting
power and use it to maximize profits, thereby reducing their size (and wages). Using this
model, we can replicate the empirical finding of a declining average establishment size
when monopsony power and, therefore, the size wage premium increases. Moreover, we
can pin down two channels contributing to the decline in the average establishment size.
A higher size wage premium induces incumbent firms to reduce their employment as this
decreases the wage for the marginal worker. Furthermore, a rise in monopsony power in-
creases firm profits and, therefore, more poorly productive firms enter the market, which
reduces the average firm size further. The model also predicts a decrease in aggregate
productivity in response to an increase in monopsony power as the weight of productive
firms decreases. In sum, these model results are consistent with our empirical findings.

This paper contributes to the literature in three ways. First, we confirm the result
of Pagano and Schivardi (2003) and show that the average establishment size is an im-
portant factor for the aggregate economy. More precisely, we demonstrate that regional
average establishment size is positively associated with regional labor productivity in West
Germany. Second, we establish an economically meaningful relation between the average
establishment size and the size wage premium. This is in line with the findings of Bach-
mann et al. (2022), who argue that average establishment size differences between East
and West Germany are largely driven by differences in their size wage premiums. However,
we are the first to establish this link within West Germany. Third, we present a simple dy-
namic macro model with monopsonistic competition in the labor market. The model can
be seen as a dynamic version of the closed economy model by Jha and Rodriguez-Lopez
(2021) with the micro foundation for monopsonistic competition taken from Berger et al.
(2022). By simulating the model, we demonstrate the connection between the degree of
monopsony power, the average firm size and productivity.

From a policy perspective, our results yield important insights. A key implication of
our study is that productive firms stay or become inefficiently small through monopsony
power, thereby reducing aggregate productivity. Hence, policymakers should be interested
in making the labor market more competitive. While our model does not provide a
straightforward suggestion, one possible strategy could be to increase employees’ mobility
by reducing commuting costs or fostering working-from-home policies. This can weaken
employees’ ties to their employers and, thus, reduce monopsony power. Moreover, our
analysis suggests that the influx of new establishments in the 1990s was partly driven
by an increase in monopsony rents. This may have induced new and less productive
firms with previously unprofitable business models to enter the market, thereby reducing
aggregate productivity. While strong business dynamics have clear economic upsides,
such as fostering innovation and competition, this potential drawback should be kept in
mind when designing policy measures that aim to facilitate new business formation.

The paper is organized as follows. In section 2, we relate our paper to the existing
literature. Section 3 describes the data and data preparations. The evolution of the aver-
age establishment size and its components is illustrated in section 4. Section 5 establishes
the association between average establishment size and labor productivity, while section 6
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links the size wage premium to the average establishment size. In section 7, we present
the dynamic model that rationalizes the empirical findings. Section 8 concludes.

2 Related literature

In this paper, we study the economic relevance of variations in the average establishment
size of an economy and establish a link between the average establishment size and the
size wage premium. Therefore, our paper relates to the literature on the determinants and
consequences of the average firm size and the literature on employer size wage premiums
and monopsony power.

Previous papers have shown that average firm size correlates positively with productiv-
ity (growth) (Pagano and Schivardi, 2003; Bartelsman, Haltiwanger, and Scarpetta, 2013)
and GDP per capita (Bento and Restuccia, 2021). Similarly, Guner, Ventura, and Xu
(2008) and Gourio and Roys (2014) argue that size-dependent policies reducing the aver-
age establishment size also reduce output and output per worker, respectively. Moreover,
Bento and Restuccia (2021) exploit variation across countries and sectors and find that
the average establishment size correlates positively with external financing (which serves
as a proxy for financial constraints) and openness to trade and negatively with firing costs.
Their preferred explanation is that the average establishment size is determined by the
misallocation of factors across heterogeneous establishments. Hence, variation in average
establishment sizes across countries stems from variation in the extent of misallocation
across countries, a view in line with previous work of Bento and Restuccia (2017), Hopen-
hayn (2014) and Hsieh and Klenow (2014). In a recent paper, Bachmann et al. (2022)
propose an alternative mechanism of misallocation that distorts the average establishment
size, namely the downsizing of establishments due to an increasing size wage premium.
The rise in this premium gives establishments an incentive to stay small, which dampens
aggregate productivity in the economy. Hence, an increasing size wage premium generates
a misallocation of labor from productive to less productive establishments. Bachmann
et al. (2022) argue that differences in the size wage premiums between East and West
Germany largely explain persisting productivity differences between the two regions. In
this paper, we follow their line of reasoning. However, we apply it to the fall and rebound
of the average establishment size in West Germany.

Both the evolution and meaning of the size wage premium have been studied by a wide
range of papers. Bloom, Guvenen, Smith, Song, and von Wachter (2018), for instance,
document a decline in the size wage premium in the US since the 1980s. In contrast,
Colonnelli et al. (2018) and Lochner et al. (2020) find an increase in the size wage premium
in the 1990s and early 2000s in Germany and a downward trend afterwards. Even though
we interpret the size wage premium as an upward-sloping labor supply curve to the firm
and, accordingly, as an indicator of monopsony power in the labor market, this is by no
means the only proper interpretation. For instance, a positive size wage premium can
potentially stem from the selection of skilled workers into large establishments. Further
prominent explanations are that a size wage premium reflects compensating differentials if
workers dislike working in large firms or efficiency wages (to avoid shirking), as monitoring
in larger firms is more costly. In addition, rent sharing in large and productive firms could
also be reflected in a positive relationship between size and wages (see Colonnelli et al.,
2018; Green, Machin, and Manning, 1996).
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We interpret the size wage nexus as a reflection of monoposy power. This interpre-
tation stems directly from our model, where the size wage nexus reflects the firms’ need
to compensate employers with ever-increasing wages to increase their workforce. Thus,
firms face an upward-sloping labor supply curve, which gives the firms monopsony power
in the labor market. Green et al. (1996) are the first to propose this interpretation for
the size wage premium. Furthermore, Manning (2003) popularized the view that labor
markets should be regarded as imperfectly competitive and are characterized by certain
degrees of monopsony power. A necessary implication of monopsony power is that work-
ers will accept certain wage markdowns (relative to their marginal productivity) since
they cannot perfectly substitute between employers. This translates into labor market
power of the firm and is reflected by an upward-sloping labor supply curve. In mod-
ern approaches, monopsony power mostly stems from either the existence of search costs
(making job changes less attractive) or heterogeneous preferences for particular employers
(which workers pay for by waiving a fraction of their marginal productivity) (Manning,
2021). In models where search frictions are the source of monopsony power, it is usually
measured as the difference between the wage elasticity of recruitment and the wage elas-
ticity of the separation rate (Manning, 2003; Hirsch, Jahn, and Schnabel, 2018; Hirsch,
Jahn, Manning, and Oberfichtner, 2022; Hirsch and Jahn, 2023; Bachmann, Demir, and
Frings, 2022). However, as there are no search frictions in our model, this measure would
be inappropriate within our framework. In fact, the only appropriate monopsony measure
according to our model is the size wage premium.

From the modelling perspective, we borrow mainly from four previous studies. We
build a dynamic model with heterogeneous firms along the lines of Ghironi and Melitz
(2005), where firm heterogeneity manifests in productivity differences between firms.
These differences in productivity imply differences in firm size. To incorporate the ob-
served size wage relation, we model the labor market with monopsonistic competition
following Berger et al. (2022). The key idea is that the disutility of work is lower if the
household has a large set of potential employers to choose from, implying that employers
are no perfect substitutes. Hence, each employer has some labor market power (reflected
by a size wage curve). Furthermore, as in Jha and Rodriguez-Lopez (2021) and Colciago
and Silvestrini (2022), we allow for endogenous firm entry in the model. In this way, we
can establish an economically meaningful channel for the observed correlation of the size
wage premium and establishment entries.

3 Data

We use two sources of data for the empirical analyses. Most of the analyses are based
on the Establishment History Panel (BHP) provided by the Institute for Employment
Research (IAB). It is a comprehensive dataset containing a 50% random sample of all
establishments in Germany with at least one employee subject to social security contribu-
tions. The establishments are observed yearly on June 30th. Thus, it is a panel dataset.
The data source for the BHP is the Employee History (BeH), which is based on the no-
tification procedure for health, pension and unemployment insurance. All employers are
obliged to notify all employees who are subject to social security contributions, making it
a highly reliable dataset. Since civil servants and the self-employed are not subject to so-

4



cial security contributions, they are not recorded in this dataset (see Ganzer, Schmidtlein,
Stegmaier, and Wolter, 2021).

The BHP provides information on average gross daily wages and the number of full-
time and part-time employees in each establishment. However, there is no information
on hours worked (per worker). Since we need comparable wage information to estimate
the size wage premium, we base our analyses on full-time employees. Hence, we gener-
ally exclude all establishments without at least one full-time employee. Moreover, the
BHP provides information on several establishment characteristics such as location on
the county level, economic sector (according to the German Classification of Economic
Activities 1993) and workforce composition (in terms of gender, nationality, skill level,
age and occupation).

The IAB provides an extension file to the BHP to identify establishment entries and
exits, based on the classification procedure of Hethey-Maier and Schmieder (2013). Using
their definitions, we differentiate between incumbent, newly entering and exiting estab-
lishments in the following analysis. We define incumbents as establishments that did not
enter or exit in a given year. Additionally, ID changes, takeovers/reconstructions and
pushed and pulled spin-offs are counted as incumbent establishments. We classify new
entries and exits according to the residual categories in the definitions of Hethey-Maier
and Schmieder (2013). Hence, both types of spin-offs are defined as incumbents since
we consider these types of changes as means of adjusting the establishment size (e.g.,
establishing a pulled spin-off may be more cost-effective than growing large and paying
higher premiums). However, other classifications of incumbents, entries and exits do not
change the implications of our analyses (results upon request).

Since both the size structure and the size wage curves of East German establishments
substantially differ from those of West German establishments, we include only West Ger-
man establishments in our analyses.1 The data also lacks information on East German
establishments prior to reunification. Also in the periods after the reunification, estab-
lishment dynamics in East Germany were different than in West Germany (see Brixy
and Kohaut, 1998). In addition, many labor market studies find different results in West
and East Germany, rendering a comparison of these regions difficult (see Schnabel, 2016).
Moreover, in the estimations of the size wage premium, we exclude establishments with
less than ten employees as very small establishments might follow less strategic wage-
setting and personnel adjustment regimes than larger establishments. Furthermore, they
are exempt from dismissal protection. This sample restriction does not drive our main
results. Also, we exclude non-private establishments and the farming and mining sectors.

To relate average establishment size to, e.g., productivity, we aggregate the estab-
lishment size information on the regional level. Hence, we exploit regional variation to
establish the economic relations described above. In the main specifications, we analyze
data on the county level. We cannot use finer-grained aggregation levels as finer-grained
cells would contain too little observations. However, we also use less fine-grained local
labor market regions based on commuting zones as robustness checks. We employ two
definitions of local labor markets: the definition according to “joint task of the federal
government and the states for the improvement of regional economic structures” (GRW)
(see Breidenbach, Budde, Eilers, Kaeding, and Schaffner, 2018) and the definition of Kos-
feld and Werner (2012). Both use a similar approach based on commuting zones. A

1For more details on these differences, see Bachmann et al. (2022).
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major difference between these two definitions is the maximum commuting time allowed
within a local labor market region. The 324 West German counties correspond to 203
local labor markets according to GRW and 108 local labor markets according to Kosfeld
and Werner (2012). Thus, analyzing labor market regions instead of counties reduces the
number of observations. However, these labor market regions have the advantage that
they are more likely to represent self-contained labor markets and, hence, are more likely
to reveal general equilibrium effects.

Our second data source is the German national accounts (VGR). We use the national
accounts provided by the West German federal states. These data include information on
GDP per capita, employees and hours (the latter only from 2000 onwards) on the county
level. We deflate these data with the national CPI since no regional price indexes are
available (the base year is 2015). The data spans from 1992 to 2019 but since the year
1993 is missing, we effectively use the period between 1994 and 2019.2

4 Establishment size distribution over time

This section describes the evolution of the establishment size distribution over time in
West Germany. Starting with the average establishment size displayed in Figure 1a, we
see a fairly stable average size of about 13 full-time employees per establishment in the
1980s. During the 1990s, the average establishment size declined substantially by a total
of more than one-ninth. This declining trend lasts until the early 2000s when the size
distribution plateaus at over eleven employees per establishment. Starting in the early
2010s, we observe a reversed trend as the average establishment size rises sharply until
2019 (the last data point available to us). Accordingly, the average establishment size
rose by roughly one-fifth between 2000 and 2019. Thus, over 30 years, we document a
fall and rebound of the average establishment size in West Germany. We can show that
this is not due to an increasing share of part-time employment by depicting the average
establishment size based on full-time equivalents (where we assign the weight 0.5 to a
part-time worker due to the lack of data on hours worked). As can be seen, the evolution
follows the same path.3

The relative changes are depicted in Figure 1b. It can be seen that the variation in
the average establishment size has been substantial throughout the past 30 years. The
decline (in terms of full time employees) in the 1990s amounts to roughly 15 %, whereas
the average establishment size rebounded by close to 20 % during the 2000s and 2010s.
Note that this rebound effect has been particularly pronounced at full time equivalents,
hinting towards the increasing importance of part-time jobs.

We present one of the contributing factors to the declining average establishment size
in Figure 2. As can be seen, the early 1990s experienced a substantial influx of new
establishments. While during the 1980s, about 40,000 new establishments entered per
year, this number rose to over 50,000 during the 1990s. As new establishments tend
to be smaller than incumbents (see, e.g., Fackler, Hölscher, Schnabel, and Weyh, 2022),
they reduce the average establishment size. At the end of the 2000s, the number of new

2Due to reforms of county borders, we observe counties in the federal state Saarland from 1996 onwards
and counties in Lower Saxony from 2000 onwards.

3In the Appendix A.1 we provide Figures for different sectors and size classes.
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Figure 1: Average establishment size
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establishments per year substantially declined again. In most recent years, we observe
fewer entries per year than during the 1980s (roughly 32,000). This evolution has already
been noted by Schröpf (2023) and can also be found when analyzing the proportion of
newly entering establishments. The influx of new establishments resulted in an increasing
number of active establishments during the 1990s, as is depicted in the right panel of
Figure 2. However, note that the number of active establishments started to increase
already in the 1980s.

To quantify the relative importance of the components of the change in average estab-
lishment size, we propose a novel decomposition, which isolates size changes of incumbent
establishments and changes in the number of entering and exiting establishments as driv-
ing forces. The literature mainly applies similar decompositions for variables such as
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Figure 2: Entries and active establishments
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productivity (Foster, Haltiwanger, and Krizan, 2001) or wages (Malchow-Møller, Schjern-
ing, and Sørensen, 2011).

Define three types of establishments (indexed by j): incumbents C, exitsX and entries
E, i.e., j ∈ {C,X,E}. Consider two periods t and t + 1. An incumbent establishment
is active in both periods, t and t + 1. In contrast, an exiting establishment is active in
t but not in t + 1, while an entry is not active in t but is active in t + 1. The average
establishment size is defined as

n̄t =
1

Mt

Mt∑
i=1

ni,t, (1)

where Mt is the number of establishments in t and ni,t is the number of employees of
establishment i in t. Define the average establishment size of a specific type j ∈ {C,X,E}
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as

n̄j
t =

1

M j
t

Mj
t∑

i=1

nj
i,t (2)

and the share of an establishment type in all establishments as

θjt =
M j

t

Mt

. (3)

Using these definitions, we can decompose a change in the average establishment size
between two periods as follows (see Appendix A.8 for the derivation)

∆n̄t+1 = θCt ∆n̄
C
t+1︸ ︷︷ ︸

Incumbent
size effect

+∆θCt+1(n̄
C
t+1 − n̄t)︸ ︷︷ ︸

Composition
effect

+ θEt+1(n̄
E
t+1 − n̄t)︸ ︷︷ ︸

Establishment
entry effect

− θXt (n̄
X
t − n̄t)︸ ︷︷ ︸

Establishment
exit effect

.
(4)

The incumbent size effect is the part of the change due to size changes of incumbent
(continuing) establishments. The composition effect represents the effect of the change
in the share of incumbent establishments due to entries and exits, given that surviving
incumbents have a different average size than the overall average size in period t. The
establishment entry effect indicates the direct effect of the newly founded establishments
on the change of the average establishment size. Lastly, the establishment exit effect
represents the direct effect of closures of establishments on the change of average estab-
lishment size (please note that the establishment exit effect has a negative sign). For
a better overview, we add up the establishment entry effect and the establishment exit
effect to the net entry effect in the following.

Figure 3: Decomposition of changes in the average establishment size
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Figure 3 gives the main result of the decomposition.4 Between 1990 and 2005, the
decline in the size of incumbents and their decreasing share contributed 49.2% to the total
decline, while entries and exits accounted for 47.5% (based on the non-rounded value, see
Table A.1).5 Between 2005 and 2019, the rise in the size of incumbents contributed 57.9%

4In the Appendix A.2, we provide more detailed results of the decomposition. They also include
separate results for the establishment entry effect and the establishment exit effect.

5Note that with increasingly longer time periods, the contribution of incumbents will tend towards zero
as after infinitely many years there will be no incumbents if each establishment has a positive probability
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to the total rise and the increasing share of incumbents (due to stalled entry and exit
dynamics) contributed 7.2%. On net, entries and exits contributed 31.3% (the latter
being due to a rise in the share of exits, which increased the average establishment size
since most exits are young and, therefore, small). Thus, size changes of the incumbents
and the dynamics in net establishment entry were important drives of both the fall and
rebound of the average establishment size. Therefore, an explanation of the evolution of
the average establishment should feature both channels.

5 Establishment size and productivity

Why should we care about the evolution of the average establishment size? In this section,
we follow Pagano and Schivardi (2003) and establish a link between aggregate produc-
tivity and the average establishment size. The analysis is based on county-level data on
labor productivity provided by the German national accounts. We combine these data
with county-level measures of average establishment size from the BHP. The estimation
equation reads as follows:

yrt = γ0 + γ1Srt +X ′
rtγ + αr + τ + urt. (5)

Where yrt is labor productivity in county r in period t, S is the corresponding average
establishment size, Xrt is a vector of control variables, αr represents county-level fixed
effects, τ time-fixed effects and urt the error term. The parameter of interest is γ1, whose
estimated coefficient reveals the association between productivity and average establish-
ment size.

We employ two measures of labor productivity: real GDP per capita and real GDP
per hour. While GDP per hour is the more accurate measure of labor productivity, the
national accounts only provide it from 2000 onward. Therefore, we refer to GDP per capita
as our main productivity indicator. With the control variables contained in Xrt, we intend
to absorb as many confounding factors as possible with the data at hand. In the first set
of specifications (rows 1, 2, 4 and 5 in Table 1), we control for the regional employment
shares of highly and lowly qualified workers, females, foreigners and routine workers (these
shares are based on information provided in the BHP), federal state dummies (in the OLS
estimations) and year dummies. In the second set of specifications (rows 3 and 6), we
additionally control for employment shares in economic sectors (first digit of the German
Classification of Economic Activities 1993) and allow for interaction terms of federal state
and year dummies.

The estimation results are displayed in Table 1. The results reveal a positive and
statistically significant relationship between productivity and the average establishment
size. According to our estimates, the decline in the average establishment size by about
two employees in the 1990s and 2000s was associated with a substantial decrease of GDP
per capita between 2,000 euros (fixed effects estimates) and 3,000 euros (OLS estimates)
measured in prices of 2015 (CPI-deflated). Considering GDP per hour as the dependent
variable yields the same insights. The decline in the average establishment size by about
two employees was associated with a decrease of about 0.8 euros (OLS estimates) to 1

of dying. Additionally, many establishments will not be included in the calculation since establishments
that are born and die within the same time period are naturally excluded.
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Table 1: Labor productivity and average establishment size

Dep. Var.: GDP per capita GDP per hour
OLS FE FE OLS FE FE

Avg. size 1528.58*** 1167.10*** 1226.39*** 0.40*** 0.52*** 0.50***
(235.42) (240.21) (248.90) (0.06) (0.13) (0.13)

Share rout. -228.11*** -4.50 19.43 -0.03 0.03 0.03
(70.92) (23.87) (36.02) (0.03) (0.02) (0.02)

Share fem. 693.22*** 333.66*** 335.02*** -0.14* 0.12* 0.18**
(172.13) (96.78) (89.88) (0.08) (0.07) (0.07)

Share for. 145.65 240.87 69.87 0.37*** 0.17 0.02
(174.76) (197.35) (212.56) (0.10) (0.11) (0.13)

Share hq. 569.85*** 48.78 73.95 0.61*** -0.08 -0.03
(172.76) (107.99) (101.44) (0.12) (0.10) (0.10)

Share lq. -673.91*** -314.13*** -139.78 -0.17 -0.39*** -0.24**
(196.14) (60.26) (116.13) (0.11) (0.08) (0.10)

Time dummies ✓ ✓ ✓ ✓ ✓ ✓
State dummies ✓ - - ✓ - -
State-time int. - - ✓ - - ✓
Sector shares - - ✓ - - ✓
Constant 10037.42 9400.44* 6080.93 40.36*** 36.56*** 23.53***

(9587.42) (5508.80) (8060.63) (4.62) (3.50) (6.26)
R2 0.67 0.50 0.55 0.60 0.47 0.52
N 8142 8142 8142 6480 6480 6480

Notes: Robust standard errors clustered on the county level are displayed in parentheses. *** p<0.01,

** p<0.05, * p<0.1 indicate the significance levels. Avg. size: average establishment size, share rout.:

share of routine workers, share fem.: share of female workers, share for.: share of foreign workers, share

hq.: share of high qualified workers, share lq.: share of low qualified workers and state-time int.:

state-time interactions.

euro (FE estimates) per hour of work (measured in CPI-deflated prices of 2015). These
sizeable estimates suggest that there may be an association between the decline in the
average establishment size and the productivity slowdown in Germany.

However, we cannot interpret these results as revealing causal relations due to re-
versed causality and potentially omitted variables. For instance, it is conceivable that the
average establishment size is influenced by productivity since higher productivity allows
establishments to grow larger. Furthermore, with our data at hand, we cannot control for
every potential variable that might impact the size-productivity link (e.g., quality of the
capital stock).

In the appendix, we provide robustness checks based on German labor market regions
instead of counties (Tables A.4 and A.5). The labor market regions represent commuting
zones (see Breidenbach et al., 2018) and, hence, self-contained local labor markets, making
them more appealing to study general equilibrium effects. The results based on labor
market regions are very similar to those presented in Table 1.
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6 Establishment size distribution and the size wage

premium

6.1 Estimation of the regional size wage premium

As previously discussed, we presume that the evolutions of the average establishment size
and the size wage premium are interrelated. Therefore, in this section, we study the link
between the average establishment size and the size wage premium by exploiting county-
level variation. At first, we construct a regional measure of the size wage premium. To do
so, we conduct establishment-level estimations for every county and period, regressing a
measure of the establishment’s wage level (or premium) on its employment size. Since we
interpret this relationship as an indicator of monopsony power, the respective coefficient
reveals the inverse elasticity of labor supply (Sokolova and Sorensen, 2021). Similar
approaches have been conducted by Bachmann et al. (2022), Fakhfakh and Fitzroy (2006),
Matsudaira (2014) and Sulis (2011).

We apply two approaches to measure an establishment’s wage level or premium. The
first approach uses AKM effects (named after Abowd, Kramarz, and Margolis, 1999)
to isolate wage premiums from worker characteristics following Bloom et al. (2018) and
Lochner et al. (2020), while the second approach uses average establishment wages and
directly controls for other establishments’ characteristics. We estimate the size wage
premium by regressing establishment premiums (AKM approach) and log average wages,
respectively, on the log establishment size. To obtain regional measures, we estimate the
following equation for each region r and each available AKM interval6 / year t separately:

log(wjt) = δ0 + δ1log(Sjt) + sectorjt + vjt. (6)

wjt is the establishment premium and average wage, respectively, of establishment j in
period t. Sjt is the average establishment size in terms of full-time employees7, sectorjt
represents one-digit sector dummies and vjt is a random error term. δ1 is the parameter
of interest representing the regional size wage premium in period t. We refer to this
parameter as swprt in the following. When we estimate the size wage premium with
average wages, we additionally control for the shares of engineers, highly qualified and
low-qualified employees, the share of routine workers, the shares of females and foreigners
and two establishment-age dummies. The log-log specification is common in the literature
(see, e.g., Colonnelli et al., 2018) and is also implied by our model (Section 7). In some
rare instances, we estimate negative size wage premiums.8 However, they are close to zero
and, hence, probably reflect estimation noise.

6Note that the AKM effects are available for the intervals 1985-1992, 1993-1999, 1998-2004, 2003-2010
and 2010-2017.

7When we use AKM premiums in the estimation, the establishment size is the average size of the
respective establishment over an AKM period (e.g., average size over the period 1985-1992).

8Figure A.2 in the appendix illustrates the distribution of the regional size wage premium.
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6.2 The size wage premium and monopsony power in the labor
market

The size wage premiums, estimated in the previous section, serve as our time-varying
indicator for monopsony power in regional labor markets. In Figure 4, we depict the
evolution of the estimated premiums in West Germany, according to both introduced
approaches. Note that the estimations underlying Figure 4 are not based on the regional
level but are conducted for each interval/year for West Germany as a whole. The dashed
lines correspond to the AKM-based size wage premiums, while the solid line corresponds to
the average wage-based size wage premiums. The shaded lines represent the corresponding
95% confidence intervals. As can be seen, there was a statistically significant increase in
the size wage premium during the 1990s and (early) 2000s. According to the AKM-based
size wage premiums, a one-percentage increase in an establishment’s size is, on average,
associated with an increase of (worker characteristics adjusted) wages by 0.036% in the
period 1985-1992, while this coefficient rises to a maximum of 0.047% in the period 2003-
2010 and declines to 0.043% in the period 2010-2017. The rise of the size wage premium
was sizeable, amounting to an increase of over 30%, while the subsequent decline amounts
to above 8%. According to the average wage-based size wage premiums, a one-percentage
increase in an establishment’s size is, on average, associated with an increase in average
wages by 0.056% in 1985, while this coefficient rose to 0.072% in 2005. In the 2010s, we
observe a steady decline to a size wage premium of 0.065% in 2019.

Figure 4: Size wage premium over time in West Germany
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lines represent the corresponding 95% confidence intervals. The estimations are based on establishments
with at least ten employees.
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These estimates roughly imply a labor supply elasticity of between 13 and 18 and are
broadly in line with papers that use the same approach as we do.9 However, it should be
noted that our estimates are somewhat larger than those coming from other measuring
approaches in the literature, where a very broad consensus lies between 1 and 10 (for
an overview, see Depew and Sørensen, 2013; Card, 2022). Berger et al. (2022), who use
an indirect inference approach to set the labor supply elasticity to a firm within a labor
market in a model with a similar microfoundation for monopsonistic competition, get a
value of about 11. If anything, we therefore might underestimate monopsony power on
the labor market.

Moreover, Figure 4 illustrates that the evolution of the size wage premiums is indepen-
dent of the chosen estimation approach. However, the levels between the two measures
differ. The size wage premiums, estimated with average establishments wages, are larger
than those estimated with the AKM-based approach (by 0.02 to 0.03 percentage points).
This may be due to the different worker composition of larger establishments compared
to smaller ones, which is accounted for in the AKM-based size wage premiums. Generally,
the AKM approach absorbs more worker-related confounding factors, which explains the
lower levels of the coefficients. Our results are in line with previous research on the evolu-
tion of the size wage premiums in Germany, such as Colonnelli et al. (2018) and Lochner
et al. (2020).

As stated above, the size wage relation is the only appropriate monopsony measure
according to our model. It reflects the wage increase a firm would have to pay if it
wants to increase its labor input. As a result, employers react to rising monopsony power
by reducing their workforce, thereby maximizing their monopsony rents. As shown in
Figure 1 and Table A.1, this is exactly what we observe in the period of rising monopsony
power (as measured by the size wage premiums) and the opposite of what we observe in
the period of declining monopsony power.

However, there are many competing explanations for the existence of a size wage
premium, such as the selection of high-skilled workers into large firms (which we account
for in our approach), efficiency wages, compensating differentials and rent sharing (for an
overview, see Colonnelli et al., 2018; Green et al., 1996). To be confident that our measure
reflects mononpsony power over time, we compare it with other measures of monopsony:
the share of hires from non-employment (Figure A.3 in the appendix), state-level quit rates
(Table A.2 in the appendix), and labor supply to the firm stemming from search frictions,
as measured by Hirsch et al. (2018). Additionally, we analyze gender-specific size wage
premiums and find that female workers exhibit significantly higher values (Figure A.4).
All alternative measures evolve similarly to (or correlate strongly with) our measure over
time in West Germany (see Appendix A.4 for further details).

Why did monopsony power rise during the 1990s and decline in the 2010s in West
Germany? Both Hirsch et al. (2018) and Bachmann et al. (2022) conclude that monopsony
power varies counter-cyclically, i.e. that it is higher in times of high unemployment rates.
Further, Bachmann et al. (2022) argue that long-term developments, such as technological
change or labor market polarization, do not play major roles in driving monopsony power.

9The estimates of Bachmann et al. (2022) imply an elasticity of around 13, while Fakhfakh and Fitzroy
(2006) document an elasticity of 15 to 18 for firms with less than 50 employees. Sulis (2011) provide
estimates that imply an elasticity of between 15 and 26. Matsudaira (2014) focus on the low-wage labor
market and finds an elasticity of between 5 and 8.
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Another reason for the rise in monopsony power during the 1990s may be the increasing
international trade volume. With the fall of the iron curtain, employers may have been
able to credibly threaten to shift operations to Eastern Europe (see, e.g., Brändle, 2015),
thereby redistributing labor market power. However, there is no plausible explanation
for why such threats should have lost their credibility in the 2010s. Furthermore, Moser,
Urban, and Weder Di Mauro (2015) demonstrate that establishments in Germany rather
increased employment if they engaged in offshoring as productivity gains exceeded the
direct employment losses from offshoring.

Generally, the rise in monopsony power falls in a time when Germany was called the
“Sick Man of Europe”, while the decrease in monopsony power can be associated with the
revival of the German economy in the aftermath of the Great Recession (see Dustmann,
Fitzenberger, Schönberg, and Spitz-Oener, 2014). Why should these developments be
related to monopsony power? The idea is simple: in economically challenging times,
workers’ outside options may be limited such that they would rather favor job security
than potential wage gains through job changes. Consequently, employers would gain
monopsony power (see Hirsch et al., 2018).10

To gain further insights into the evolution of outside options, we use another data
source, the German Socio-Economic Panel (see Goebel, Grabka, Liebig, Kroh, Richter,
Schröder, and Schupp, 2019), which provides us with survey-based information on con-
cerns about job security and employee quitting behavior. Specifically, we investigate the
question “How concerned are you about the following issues? If you are employed: Your
job security” (Figure 5a) and the rate of (employee-induced) quits relative to all other
causes of job destruction (Figure 5b). As can be seen, an increasing share of employed
individuals answered to be at least somewhat concerned in the 1990s and 2000s, while a
decreasing share of employed individuals answered to be not concerned at all. Simultane-
ously, quit rates substantially declined during the 1990s and early 2000s and increased in
the late 2000s and 2010s.11 Both pieces of evidence give us a consistent picture which is
in line with our previous argumentation: employees became increasingly concerned about
their job security and these concerns seem to have translated into a more conservative
and job-preserving quitting behavior. This observation may indicate a declining number
of outside options for the current job. Consequently, individuals were more and more
tied to their employers, which increased the monopsony power of the firm. An exciting
avenue for further research would be to clarify the causal relationship underlying these
developments. This question is, however, beyond the scope of our paper.

10These structural weaknesses of the German labor market were accompanied by the decline of collec-
tive bargaining agreements in the 1990s which further exerted pressure on workers, thereby increasing
monopsony power. We provide suggestive evidence on this in the Appendix A.5. Additionally, we exam-
ine the role of minimum wages as a possible explanation for the subsequent decline of monopsony power
in the 2000s (see Appendix A.5).

11Note that the evolution of the quit rates is roughly the inverse of the evolution of the share of hires
from non-employment, shown in Figure A.3. This observation makes sense since fewer employee-induced
quits imply less scope for poaching and, therefore, more hires from non-employment. As previously
indicated, we also provide evidence that the state-level quit rate correlate positively with the size wage
premium in Table 5b.
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Figure 5: Job security and quit rate
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Notes: Own illustrations based on German Socio-Economic Panel data (see Goebel et al., 2019)

6.3 The size wage premium and average establishment size

In this section, we empirically investigate the link between the average establishment
size and the size wage premium. To do so, we estimate the following equation on the
county-level

Srt = λ0 + λ1swprt +X ′
rtλ+ ηr + τ + εrt, (7)

where Srt is the average establishment size in region r at time period t, swprt is the size
wage premium from the estimation of equation (6), Xrt is a vector of control variables, ηr
is the regional fixed effect, τ represents time-fixed effects, εrt is the error term and the λs
are the parameters to be estimated. λ1 indicates the link between average establishment
size and size wage premium and, therefore, represents the parameter of interest.
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For our estimations, we apply both measures of the size wage premium we introduced
above. Note that in the AKM-based regressions, the observational unit is a county in
a time interval (instead of a specific year). Therefore, we measure the average estab-
lishment size in the last year of the period and all control variables in the first year of
the period. We estimate the parameters of the model using both simple OLS and fixed
effects estimators for both measures. As control variables, we include the regional em-
ployment shares of high-qualified, low-qualified, females, foreigners and routine workers
(these shares are based on information provided in the BHP), federal state dummies (in
the OLS estimations) and period or year dummies. In our second fixed effects specifi-
cation, we additionally control for employment shares in economic sectors (first digit of
the German Classification of Economic Activities 1993) and allow for interaction terms
of federal state dummies and year dummies. In total, we conduct six estimations, three
for each measure of the size wage premium.

Table 2: Average establishment size and the size wage premium

Dependent variable: average establishment size

AKM-based Average wage-based
OLS FE FE OLS FE FE

swprt -221.44*** -67.72** -56.49** -159.27*** -42.40*** -36.83***
(72.53) (26.33) (23.27) (57.83) (13.05) (10.78)

Share rout. 24.72 -17.30** -19.41** 5.80 -6.18 -7.12
(25.16) (8.55) (9.29) (19.69) (5.80) (7.82)

Share fem. -220.02*** -46.09*** -16.45 -237.23*** -100.38*** -67.92***
(50.81) (14.03) (15.92) (56.27) (16.19) (15.92)

Share for. -2.68 65.24* 49.42 -19.54 40.63*** 29.48**
(42.87) (37.75) (34.43) (29.99) (12.89) (13.41)

Share hq. 239.37*** -0.08 -21.04 208.56*** 7.68 -19.87
(64.26) (19.82) (20.60) (57.89) (29.85) (38.93)

Share lq. 34.71 -3.53 -10.49 56.50 29.87* 16.91
(43.89) (21.77) (22.65) (42.63) (15.97) (19.46)

Time dummies ✓ ✓ ✓ ✓ ✓ ✓
State dummies ✓ - - ✓ - -
State-time int. - - ✓ - - ✓
Sector shares - - ✓ - - ✓
Constant 86.21*** 82.16*** 79.77*** 98.15*** 79.30*** 82.56***

(12.12) (6.99) (12.05) (14.99) (4.78) (11.61)
R2 0.23 0.18 0.25 0.22 0.12 0.28
N 1620 1620 1620 11340 11340 11340

Notes: Robust standard errors clustered on the county level are displayed in parentheses. *** p<0.01,

** p<0.05, * p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of

routine workers, share fem.: share of female workers, share for.: share of foreign workers, share hq.:

share of high qualified workers, share lq.: share of low qualified workers and state-time int.: state-time

interactions.
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Table 2 indicates that in each specification, the parameter of the size wage premium
(first row) is statistically significant and has the expected negative sign. Thus, with our
estimations, we can document a robust negative link between the size wage premium in
a county and its respective average establishment size. In terms of the economic magni-
tude of our estimates, we associate the size of the coefficients with the observed change
in the size wage premium between the early 1990s and the mid-2000s (i.e., λ1 ×∆swp).
Starting with the AKM-based OLS estimations, the observed change in the size wage
premium between the intervals 1985-1992 and 2003-2010 (∆swp = 0.012) is associated
with a decline in the average establishment size by 2.68 employees per establishment. The
respective fixed effects estimates are associated with a decline of 0.82 and 0.68 employees
per establishment, respectively. The actual decline in size between 1990 and 2005 was
about 1.7 employees per establishment. Hence, even with the smaller estimates from the
fixed effects regressions, the size wage premium accounts for about 40% of the decline in
average establishment size. Furthermore, these estimates imply an increase in the aver-
age establishment size in the 2010s by 0.99 (OLS), 0.30 (FE) and 0.25 (FE) employees,
respectively. The actual increase from 2010 to 2017 amounts to 1.89 employees per es-
tablishment. Thus, the evolution of the size wage premium is also related to the rebound
in average establishment size, although the relationship is less pronounced here.

In the average wage-based estimations, the OLS estimate implies that the change in
the size wage premium from 1990 to 2005 is associated with a decline of the average estab-
lishment size by 1.90 employees per establishment. The respective fixed effects estimates
are associated with a decline of 0.51 and 0.44 employees per establishment, respectively.
Even though the associated decline in the average establishment size is markedly smaller
in this case, the size wage premium still accounts for one quarter of the decline in the
average establishment size. Furthermore, the evolution of the size wage premium is as-
sociated with a rebound of the average establishment size in the 2010s by 1.44 (OLS),
0.38 (FE) and 0.33 (FE) employees per establishment. These results are consistent with
Bachmann et al. (2022), who show that differences in the size wage premium in West and
East Germany are associated with differences in the establishment size distribution.

As shown in Table A.1, establishment entries are an important contributor to the
change in the average establishment size. Therefore, we investigate the link between the
prevalence of establishment entries and the size wage premium in the following, presuming
a positive relationship. The economic rationale is that in a region with a large size wage
premium, it may be advantageous to enter the market as a new and small establishment
since higher monopsony power (indicated by higher size wage premiums) promises higher
rents.12

To provide evidence on this link, we repeat the estimations from above and replace
our dependent variable with the number of new establishments per employee in a region.
More precisely, in the AKM-based regressions, the dependent variable is the sum of new
establishments in a region r over an AKM interval divided by the number of employees
in this region in the last year of the period. In the average wage-based regressions, the
dependent variable is the sum of entries in a region and year divided by the number of

12Another view is that new establishments can only pay lower wages because these establishments do
not (yet) achieve economies of scale and would, therefore, not be profitable if they paid the same wages
as incumbents. Therefore, a steep size-wage relation may encourage establishment entries by increasing
the probability of survival.
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employees in this region and year. Independent variables and specifications remain the
same as in Table 2.

As expected, Table 3 indicates a positive and statistically significant relationship be-
tween the prevalence of new establishments in a region and the regional size wage pre-
mium. The coefficient of the size premium based on the AKM approach amounts to 0.308
in the OLS estimation and 0.070 and 0.071 in the fixed effects estimations. Relative to the
average entries per employee over all regions and AKM intervals, these coefficients imply
an increase by 1.2% (FE estimates) to 5.2% (OLS estimate) if we multiply the respective
coefficient with the change in the size wage premium between the periods 1985-1992 and
2003-2010. On the other hand, our estimates imply a decrease in entries per employee by
0.44% to 1.9% between 2003-2010 and 2010-2017.

The results based on the average wages approach imply increases of new establishments
per employee by 1.6%, 2.0% (FE estimates) and 5.2% (OLS estimate) between 1990 and

Table 3: Entries per employee and the size wage premium

Dependent variable: entries per employee

AKM based average wage based
OLS FE FE OLS FE FE

swprt 0.308*** 0.071* 0.070** 0.038*** 0.014*** 0.012***
(0.072) (0.040) (0.035) (0.005) (0.002) (0.002)

Share rout. 0.008 0.007 0.009 0.003* -0.000 -0.000
(0.023) (0.011) (0.012) (0.002) (0.001) (0.001)

Share fem. 0.210*** 0.068** 0.057** 0.027*** 0.014*** 0.012***
(0.032) (0.028) (0.028) (0.004) (0.003) (0.003)

Share for. 0.167*** -0.095*** -0.083** 0.021*** -0.008*** -0.011***
(0.046) (0.032) (0.032) (0.004) (0.003) (0.003)

Share hq. -0.200*** -0.028 -0.037 -0.018*** -0.001 -0.004
(0.055) (0.029) (0.033) (0.004) (0.003) (0.003)

Share lq. -0.205*** -0.096*** -0.063*** -0.027*** -0.015*** -0.009***
(0.042) (0.025) (0.024) (0.005) (0.003) (0.003)

Time dummies ✓ ✓ ✓ ✓ ✓ ✓
State dummies ✓ - - ✓ - -
State-time int. - - ✓ - - ✓
Sector shares - - ✓ - - ✓
Constant 0.071*** 0.082*** 0.035 0.006*** 0.008*** 0.003

(0.019) (0.011) (0.022) (0.002) (0.001) (0.002)
R2 0.38 0.49 0.59 0.46 0.57 0.63
N 1620 1620 1620 11340 11340 11340

Notes: Robust standard errors clustered on the county level are displayed in parentheses. *** p<0.01,

** p<0.05, * p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of

routine workers, share fem.: share of female workers, share for.: share of foreign workers, share hq.:

share of high qualified workers, share lq.: share of low qualified workers and state-time int.: state-time

interactions.
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2005. From 2010 to 2019, the estimates imply a decrease in entries per employee by 1.2%
to 4.0%. Hence, the implications of the results based on both approaches are similar and
confirm that higher size wage premiums (and, thus, monopsony power) played a role in
fostering new business formation in the 1990s and early 2000s, while the decline in the
size wage premium in the 2010s is associated with a decline in business formation. Note
that the smaller coefficients with average wage-based size wage premiums are due to the
smaller number of entries in a year compared to an AKM interval.

To summarize, in this section we established a statistically and economically signif-
icant negative relationship between the average establishment size of a region and the
regional size wage premium as well as a positive relationship between the prevalence of
new establishments in a region and the regional size wage premium. Therefore, our re-
sults suggest that the decline in the average establishment size in the 1990s and 2000s
is associated with the rise in the size wage premium, while the rebound of the average
establishment size in the 2010s is associated with the decline of the size wage premium.
Further, we corroborate our findings from Figure 3 by documenting that newly entering
establishments have also impacted the variation in the average establishment size. Our
results are robust to considering local labor market regions (based on commuting zones)
instead of counties, which we present in the appendix (A.6).

The presented estimates potentially suffer from two issues. Firstly, we measure the
size wage premium only with a measurement error. Thus, our estimates of the association
between the size wage premium and average establishment size / entries per employee
are biased towards zero. Secondly, even though we carefully control for employee- and
establishment-level confounding factors, the measure of the size wage premium could be
biased. The latter is not an issue if this bias is common to all regions or does not correlate
with the average establishment size and entries per employee, respectively. While we do
not see why such a bias could correlate with these variables, we cannot credible rule out
this possibility. Although providing causal estimates is beyond the scope of this paper,
we address these issues in an additional robustness check in the appendix A.7. We use
heteroscedasticity in the data to identify the corresponding parameters (see Lewbel, 2012).
The results are qualitatively and quantitatively very similar to the results presented in
this section even if we account for the endogeneity issues.

7 Model

We propose a model with heterogeneous firms that is able to replicate our empirical
findings. The model helps us organize thoughts on potential channels and provide the
reader with a systematic analysis of the mechanics behind the fall and rebound of the
average establishment size. Furthermore, due to a lack of a credible instrument, we cannot
interpret our empirical results causally. However, our model allows us to corroborate our
empirical results because this model can replicate the empirical findings with a standard
calibration.

The labor market in this model is characterized by monopsonistic competition, which
is reflected by an upward-sloping labor supply curve and, hence, a positive firm size wage
relation. Monopsonistic competition in the labor market results from the households’
love-for-variety for employers. The intuition is that households prefer to choose a suitable
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job for each household member. With an increasing number of employers, the chances of
finding a suitable job for each household member increase. Hence, the household’s disutil-
ity of working decreases. These relations imply that employers are no perfect substitutes
from the households’ perspective. Furthermore, the product market in our model is char-
acterized by monopolistic competition and firms can enter the market endogenously and
exit the market with an exogenous probability (the exit probability is the same for all
existing firms).

7.1 Household

The household consumes a bundle of final goods Ct, which consists of many goods q(ω),
ω ∈ Ωt. Where Ωt is the set of available goods in a given period, a firm can be indexed
by ω as each produces only one good. The household maximizes expected lifetime utility
subject to its budget constraint:13

max
Ct,Nt,bt+1,xt+1

E0

∞∑
t=0

βt

[
C1−γ

t

1− γ
− φ̄

1
φ
N

1+ 1
φ

t

1 + 1
φ

]
s.t.

bt+1 + ṽt(Mt +M e
t )xt+1 + Ct = (1 + rt−1)bt + ṽtMtxt + d̃tM

o
t xt +WtNt.

(8)

Where β ∈ (0, 1) is the discount factor, γ is the elasticity of intertemporal substitution, φ
is the Frisch elasticity of labor supply, φ̄ is the weight of labor supply for the utility and
Wt is the wage index such that WtNt is the real labor income. The household finances
the firms by buying the shares xt. More precisely, in period t, the household can purchase
shares xt+1 of existing firms Mt and new firms M e

t weighted with the average value of a
firm ṽt. We define M o

t as operating firms since a fraction of the firms will not operate.
Like in Ghironi and Melitz (2005) and Colciago and Silvestrini (2022), the household gets
dividends from operating firms d̃tM

o
t as a return on the bought share, where d̃t is the

average dividend of an operating firm. The household continues to finance all existing
firms as the household does not know, which firms will exit the market. In addition, the
household makes a saving decision over one-period bonds bt. The return on bonds is the
gross interest rate (1 + rt).

Intertemporal utility maximization yields the Euler equation for bonds

C−γ
t = Etβ(1 + rt)C

−γ
t+1, (9)

the labor leisure condition

Wt = φ̄
1
φ
N

1
φ

t

C−γ
t

, (10)

13Originally, the household’s budget constraint is expressed in terms of money. As with the firm’s
equations in the next sections, the budget constraint is normalized by the price of a consumption bundle
Pt.
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and the Euler equation for shares

ṽt = Etβ(1− δ)((1−G(zct+1))d̃t+1 + ṽt+1)

(
Ct+1

Ct

)−γ

, (11)

where (1 − G(zct+1)) denotes the fraction of operating firms from the set of all firms and
δ denotes the exogenous probability of a market exit, which is the same for all existing
firms.

As in Berger et al. (2022) and Wolf (2020), the overall disutility index from working
Nt is a result of the household’s labor supply to many different firms

Nt =

(∫
ω∈Ωt

nt(ω)
η+1
η dω

) η
η+1

, (12)

where nt is the labor supply to firm ω and η is the elasticity of substitution of labor supply
to different firms. Given the decision on Nt, the household decides how much labor it
supplies to each firm nt(ω). Thus, the household maximizes its labor income subject to
the preference of having multiple employers for the household members

max
nt(ω)

∫
ω∈Ωt

nt(ω)wt(ω)dω s.t. N
η+1
η

t =

∫
ω∈Ωt

nt(ω)
η+1
η dω

⇒ wt(ω) =

(
nt(ω)

Nt

) 1
η

Wt

⇔ nt(ω) =

(
wt(ω)

Wt

)η

Nt.

(13)

The solution to this problem implies that the household has to be compensated with ever-
increasing wages if it is supposed to supply an increasing portion of its labor to a firm.
Put differently, a firm has to pay higher wages to attract more employees. This describes
the theoretical mechanism behind the positive relation between wages and employment,
where 1

η
corresponds to the empirically estimated size wage premium. The implication is

that the firms face an upward-sloping labor supply curve, which they internalize in their
labor demand decision (shown below). Plugging this result into the definition of the labor
supply index gives the wage index

Wt =

(∫
ω∈Ωt

wt(ω)
1+ηdω

) 1
1+η

. (14)

The household combines the different final goods into one bundle with a CES utility
function

Ct =

(∫
ω∈Ωt

qt(ω)
σ−1
σ dω

) σ
σ−1

, (15)

with σ > 1. Thus, the household’s demand for one final good variety is
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qHt (ω) =

(
pt(ω)

Pt

)−σ

Ct = ρt(ω)
−σCt, (16)

with ρt(ω) =
pt(ω)
Pt

and

Pt =

(∫
ω∈Ωt

pt(ω)
1−σdω

) 1
1−σ

, (17)

which is the price index for one consumption bundle.

7.2 Firms

Firms have to pay entry costs fe to enter and fixed costs fx to be able to produce. They
pay these costs in the form of goods specifically produced for this purpose. These goods
are produced in a perfectly competitive sector and the inputs are the good varieties q(ω).
The production function is

Xt =
1

M o
t

1
σ−1

(∫
ω∈Ωt

qt(ω)
σ−1
σ dω

) σ
σ−1

. (18)

This setup is similar to Karabarbounis and Neiman’s (2014) differentiation between a
consumption good sector and an investment good sector. Here the main difference is that
while the household itself has a variety effect in its aggregation of the final goods to one
bundle, the firm producing the corporate good Xt does not. This normalization of the
aggregator is also used by Felbermayr, Impullitti, and Prat (2018), for instance. The
demand for one final good variety is

qXt (ω) =M o
t

1
σ−1ρ(ω)−σXt. (19)

Using equation (17), the price for one corporate good can be written as

PX
t =M o

t

1
σ−1Pt = ξtPt, (20)

such that ξt =M o
t

1
σ−1 is the relative price of a corporate good to one consumption bundle.

Overall demand for one variety is

qt(ω) = ρt(ω)
−σ(Ct +M o

t

1
σ−1Xt) = ρt(ω)

−σ(Ct + ξtXt) = ρt(ω)
−σDt, (21)

where Dt = Ct + ξtXt is a measure for overall demand. Given that M o
t firms pay the

fixed costs fx and M e
t firms pay the entry costs fe, the market clearing condition for the

corporate good is
Xt = feM

e
t + fxM

o
t . (22)

Each firm produces with the aggregate productivity Zt and the firm-specific produc-
tivity z. The firm-specific productivity level is constant over time and is drawn from the
distribution G(z) upon the firm’s entry. We assume that G(z) follows a Pareto distribu-
tion

G(z) = 1−
(
zm
z

)k

. (23)
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A firm with productivity z produces

qt(z) = nt(z)Ztz (24)

units of output. Since the firm-specific productivity is the only ex-ante difference between
the firms, it is now used to index a specific firm. The firms are in monopolistic competition
on the goods market and in monopsonistic competition on the labor market. Each firm
maximizes profits by choosing production qt(z), taking into account the demand function
for its good and the wage employment relationship. Real profits are

πt(z) = qt(z)ρt(z)− wt(z)nt(z)− ξtfx. (25)

Firms internalize the size wage relation in their profit maximization problem. Thus,
maximizing equation (25), taking into account the size wage relationship (13) and the
individual firms demand function (21), gives us

ρt(z) =
σ

σ − 1

η + 1

η

wt(z)

Ztz
. (26)

Hence, the real price a firm is charging for its good is a markup over the costs of
an effective unit of labor firstly because of the monopolistic competition on the goods
market like in Melitz (2003) and secondly because of the monopsonistic competition on
the labor market like in Jha and Rodriguez-Lopez (2021). Using the demand function
for one intermediate good, a firm’s production function and the labor supply equation for
one firm, we can get an expression for the wage

wt(z) =

(
σ(η + 1)

(σ − 1)η

)− σ
η+σ

(Ztz)
σ−1
η+σ

(
Dt

NtW
−η
t

) 1
η+σ

. (27)

Define operating profits πo
t (z) as firms’ profits ignoring the fixed costs ξtfx. Hence,

operating profits are those after the firm pays the fixed costs to be able to produce. The
operating profits of an active firm are

πo
t (z) =

[
((σ − 1)η)η(σ−1)Dη+1

t (NtW
−η
t )σ−1

(σ(η + 1))σ(η+1)

] 1
σ+η

(σ + η)(Ztz)
(η+1)(σ−1)

η+σ . (28)

7.3 Entry and exit

At the beginning of each period, the existing firms Mt decide if they become active. A
firm will become active if it does not make a loss, i.e., the fixed costs of production ξtfx
do not exceed the operating profits πo

t . Given that operating profits of individual firms
are increasing in their firm-specific productivity z, there will be a cut-off firm-specific
productivity level zct determining if firms become active. The least productive active firm
is making zero profits, which gives us the zero-cut-off-profit condition

πo
t (z

c
t ) = ξtfx. (29)

This equation gives us the productivity threshold to become active zct . Since profits
vary with, e.g., aggregate productivity Zt, previously active firms can become inactive
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as the productivity threshold zct varies. However, these firms do not exit the market
altogether but wait for improving economic conditions to start operations again. Like
Ascari, Colciago, and Silvestrini (2021), we call such firms idle.

There is free entry into the market. It follows that entry occurs until the value of
entering the market

ṽt = Et

∞∑
s=t+1

(β(1− δ))s−t(1−G(zcs))

(
Cs

Ct

)−γ

d̃s (30)

is equal to the entry costs ξtfe. Thus, the free entry condition implies

ṽt = ξtfe. (31)

In each period, a fraction δ of firms exit the market exogenously. Hence, the number
of firms in period t consists of the surviving firms in t− 1 and surviving entries in t− 1.
We can write the law of motion for the number of firms as

Mt = (1− δ)(Mt−1 +ME
t−1). (32)

The operating firms are a fraction of the existing firms. This fraction is determined by
the productivity threshold to become active zct and the productivity distribution

M o
t = (1−G(zct ))Mt. (33)

7.4 Equilibrium

Like Jha and Rodriguez-Lopez (2021), we can define the average productivity in the
economy as

z̃t =

(∫ ∞

zct

z
(η+1)(σ−1)

η+σ
g(z)

(1−G(zct ))
dz

) (η+σ)
(η+1)(σ−1)

. (34)

Intuitively, this expression is the average over the firm-specific productivities. Define a
new parameter to make notation easier κ = (η+1)(σ−1)

η+σ
, such that

z̃t =

(
k

k − κ

) 1
κ

zct . (35)

The average productivity is an increasing function of the productivity cut-off. Like in
Melitz (2003), the exit from the production of relatively unproductive firms increases the
average productivity. We can use the aggregate price index to get one more equilibrium
condition

Pt =

(∫ ∞

zct

pt(z)
1−σM o

t

g(z)

(1−G(zct ))
dz

) 1
1−σ

. (36)
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Dividing the equation by Pt and using straightforward algebra yields

1 =M o
t

1
1−σ ρt(z̃t). (37)

The dividends paid out to the household by the average firm is equal to the profits of that
firm

d̃t = πt(z̃t) =

[
((σ − 1)η)η(σ−1)Dη+1

t (NtW
−η
t )σ−1

(σ(η + 1))σ(η+1)

] 1
σ+η

× (σ + η)(Ztz̃t)
(η+1)(σ−1)

η+σ − ξtfx.

(38)

Using that bonds are on zero net supply and that the household buys all the shares of
the firms in equilibrium, gives us

Ct + ξtfeM
E
t = WtNt + d̃tM

o
t . (39)

A second aggregate condition comes from the fact that aggregate demand consists of
consumption and the firm’s demand for producing the corporate good

Dt = Ct + ξt(M
E
t fe +M o

t fx). (40)

To see how the average employment reacts to changes in the size wage premium, we
have to derive an explicit function for the average firm size. In a first step, we derive ag-
gregate employment. Because of the variety effect included in (12), aggregate employment
is not equal to Nt. The employment of all operating firms is

N̄t =

∫ ∞

zct

nt(z)M
o
t

g(z)

(1−G(zct ))
dz. (41)

Using the labor supply equation of a firm as well as the wage equation of a firm and using
some algebra gives us

N̄t =M o
t

[(
(σ − 1)η

σ(η + 1)

)ησ
Z

η(σ−1)
t Dη

tN
σ
t

W ησ
t

] 1
η+σ

k

k − ν
zct

ν , (42)

with ν = η(σ−1)
η+σ

. Thus, average employment per operating firm is

n̄t =
N̄t

M o
t

. (43)

7.5 Calibration

We calibrate the model to a quarterly frequency. To achieve this, we set the households
discount factor β to 0.99, a standard value on this frequency. We also choose standard
values for the elasticity of intertemporal substitution γ by setting it to 1 (e.g., used by
Cacciatore, Duval, Fiori, and Ghironi, 2021) and the Frisch elasticity φ, which we set
to 0.5 (e.g., used by Eggertsson, Ferrero, and Raffo, 2014). We normalize the average
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firm size in the original steady state to 1 by setting the weight of labor in the households
utility function φ̄ to 0.87. We set the exogenous destruction rate of firms δ to 0.0125,

Table 4: Parameters

Parameter Symbol Value
Frisch elasticity φ 0.5
Weight of labor φ̄ 0.87
Elasticity of intertemporal substitution γ 1
Discount factor β 0.99
Destruction rate δ 0.0125
Pareto shape k 6
Pareto scale zm 1
Elasticity of substitution (goods) σ 5
Elasticity of substitution (employers) η 16.5
Entry costs fe 0.99
Fixed costs fx 0.22

based on evidence on the exit rates of establishments in Germany from Fackler, Schnabel,
and Wagner (2013). They report annual exit rates of roughly 0.05 for establishments older
than five years. We use this number since we have no dimension of firm age in the model.14

For lack of better evidence, we follow Colciago and Silvestrini (2022) by setting the entry
costs fe such that ξfe is 1 in the original steady state and setting the fixed costs fx such
that fe

fx
equals 4.5. We further set the minimal productivity of the Pareto distribution

zm to 1 and its exponent k to 6. Both values have been recently used by Colciago and
Silvestrini (2022) and Ascari et al. (2021). Finally, we set the elasticity of substitution
for goods σ to 5 and the elasticity of substitution for employers η to 16.5. These values
match the size wage premium for West Germany around the year 1990 from the average
wage regression (see Figure 4) and the overall markup in Germany from Christopoulou
and Vermeulen (2012). As can be seen in in equation (13), η is the labor supply elasticity
to a firm and the inverse of the size wage premium. Aggregate productivity Z is set to 1.
Table 4 summarizes the model parameter values.

7.6 Model results

We simulate the empirically observed increase in the size wage premium by decreasing
the labor supply elasticity to a firm η (recall, 1

η
corresponds to the size wage premium

parameter) in period 1 and study the dynamic responses of the variables of interest. In
the initial steady state (corresponding to the end of the 1980s), we set η to 16.5. This
parameter choice corresponds to the observed size wage premium of 0.0606 in the 1980s
(based on the average wage estimations), visible in Figure 4. We decrease η to 13.5 to
simulate the observed increase in the size wage premium to 0.0741, which corresponds to
the estimated size wage premium around the year 2005.15

14This implicitly means that in the model, a firm directly behaves as if it is an old firm after its entry.
15As discussed above, these values for η are somewhat larger than many other estimates, e.g. Depew

and Sørensen (2013) and Berger et al. (2022). However, they are close to the estimates of Bachmann
et al. (2022) for West Germany.
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Figure 6: Model responses to an increase in the size wage premium
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Notes: Model simulation of a decrease in η from 16.5 to 13.5. The variables are defined as follows: nt is
the average firm size, Mo

t is the number of operating firms and Me
t is the number of new firms entering

the market.

In Figure 6, we report the model responses to this change in the size wage premium.16

The model economy responds with a decrease in the average establishment size n̄t by
about 6%. Relating this number to the empirically observed average establishment size
of around 13 employees in Figure 1 translates into a change of around 0.78 employees.
This magnitude corresponds very well to our fixed effects estimation results that suggest
a decrease of average establishments size by 3.4% to 6.4% due to the increase in the size
wage premium. We also see an increase in the number of operating firms M o

t by about
7%. The increase in monopsony power increases the wage markdown the firms pay to the
employees. As a result, a larger share of the existing firms decides to become active since
they can earn positive profits. On the other hand, a larger number of active firms increases
the relative price of the corporate good. This effective increase in fixed production costs
dampens the increase in M o

t . Similarly, creating a new firm effectively becomes more
costly, which decreases M e

t . It is important to emphasize that this observation in itself is
no contradiction with our empirical observation of a higher number of entries, as this only
means that there is less inflow into the overall mass of firms. The model equivalent to the
empirically observed entries is the inflow of operating firms. Their model increase of 7%
is larger than the empirically estimated increase of 1.2% to 5.2% due to the increase in
the size wage premium between 1990 and the mid-2000s. However, given that we do not
target this outcome in the model, this result matches the empirical findings quite well.

16Figure A.6 shows the simulation results, when we deterministically simulate a time series of shocks
to the size wage premium.
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Figure 7: The effect of the change in the productivity threshold on the average firm size
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Notes: Model simulation of a decrease in η from 16.5 to 13.5. The variables are defined as follows: n̄t is
the average firm size, n̄0

t is the average firm size holding the threshold to become active zc0 fixed.

Two channels drive the decline in the average firm size. We demonstrate these in
Figure 7. Firstly, the steeper size-wage curve induces the operating firms to downsize
by reducing employment. In Figure 7, we present this with the responses labeled by n̄0

t .
Here we hold the threshold to become active zc0 fixed, such that we only consider firms
that would also be active in the previous steady state equilibrium. Hence, the response of
n̄0
t indicates the change in average firm size if the cut-off productivity had not changed.

This response implies a decrease in the average establishment size by about 3% due to
the downsizing of operating firms. The reason for their downsizing is that being large is
more costly now. From the monopsony perspective, a steeper labor supply curve to the
firm also implies a lower optimal employment level.

Secondly, since the actual productivity threshold of being active declines, less pro-
ductive firms start to produce. These unproductive firms are smaller than incumbents
and, hence, decrease the average firm size. As can be seen in Figure 7, about 50% of the
overall decline in the average firm size is due to the downsizing of operating firms and 50%
due to the entry of smaller firms. Idle firms becoming active due to the lower threshold
are observationally equivalent to entries in the empirical part of the paper. Hence, the
model results are consistent with the decomposition of the observed decline in the average
establishment size, shown in Figure 3.

In Figure 8, we demonstrate the response of average productivity z̃t to the increase in
the size wage premium in the model. We see a distinct decline in the average productivity
in response to the increase in the size wage premium. Similar to the response of the
average establishment size, there are two channels explaining this decline: First, the
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Figure 8: Response of productivity to an increase in the size wage premium
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Notes: Model simulation of a decrease in η from 16.5 to 13.5. z̃t is the average productivity.

direct effect of unproductive firms entering the market and, second, the declining weight
of productive incumbent firms. This model result is consistent with our empirical finding
of an association between aggregate productivity and average establishment size.

So far we have shown that the model can replicate the key empirical finding. We can
now use the structural model to deepen the analysis by evaluating the welfare implications
of an increase in monopsony power. I.e., we examine if an increase in monopsony power
affects the lifetime utility of the household. To do this in a simple way, we rewrite the
lifetime utility in a recursive form

Vt =
C1−γ

t

1− γ
− φ̄

1
φ
N

1+ 1
φ

t

1 + 1
φ

+ EtβVt+1, (44)

where Vt is now the discounted expected lifetime utility. Figure 9 shows how Vt and its
determinants react to the permanent increase in monopsony power.

The discounted expected lifetime utility is clearly decreasing. In a steady state compar-
ison the decrease in lifetime utility corresponds to a consumption equivalent of -0.74%.17

While this is consistent with the economic intuition that further departures from perfect
competition are welfare decreasing, there are some countervailing effects in the model. On
the one hand, more firms are now active in both the goods and labor markets, which itself
has a positive effect on the household’s utility through the love of variety effects in Ct and

17For details on how we calculate the consumption equivalent, see appendix A.9.4.
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Figure 9: Welfare and its determinants
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Notes: Model simulation of a decrease in η from 16.5 to 13.5.

Nt. On the other hand, the household now works more hours, which almost cancels out
the variety effect in Nt.

18 In addition, the household receives less labor income per unit
of Nt. Furthermore, more of the output must now be used to pay fixed costs and entry
costs. Overall, the love of variety effect in consumption is dominated by the other forces
and consumption declines and with it the welfare of the household.

All in all, our model can replicate the key empirical findings. We can theoretically
demonstrate a negative link between average firm size and the size wage premium. Fur-
ther, we show that this association is driven by the internalization of the size wage relation
by operating firms and by the entry of new firms. Moreover, our model predicts that the
size wage premium is related to average productivity through average firm size. More
precisely, average firm size is positively associated with average productivity. Hence, a
decline in average firm size due to an increase in the size wage premium is associated with
a decline in average productivity. Moreover, our model provides the additional insight
that a rise in monopsony power decreases lifetime utility of the household.

18It may seem counterintuitive that the household works more while there is still a positive association
between the labor supply index and the wage index at the aggregate level and between the wage and
the labor supply at the firm level. However, since more firms are entering production and the household
wants to spread the labor supply evenly across firms, the total hours worked still increases because of the
change in η.
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8 Conclusion

In this paper, we analyze the causes and consequences of the fall and rebound of the
average establishment size in West Germany over the past 30 years. To this end, we first
establish empirical associations between the average establishment size and aggregate
productivity and between the average establishment size and the size wage premium
by exploiting regional variation across West German counties. Secondly, we propose a
dynamic model with heterogeneous firms and monopsonistic competition in the labor
market, which is able to replicate our empirical findings. Moreover, we can use the model
to investigate the economic mechanisms behind the empirical relationship we uncover.
The key findings of the paper are the following:

1. We document a decline in the average establishment size in West Germany in the
1990s and early 2000s by close to two employees per establishment. This decline
is followed by a strong rebound of the average establishment size by roughly 2.5
employees per establishment until 2019. In a decomposition exercise, we identify
two sources driving these changes. Firstly, incumbent establishments downsized in
the 1990s and early 2000s, while they grew in the years of the rebound. Secondly, an
influx of new establishments reduced the average establishment size in the 1990s and
early 2000s as these establishments tend to be considerably smaller than the average
establishment. From the mid-2000s onwards, the number of new establishments
declined markedly.

2. There is a positive and statistically significant association between aggregate pro-
ductivity and the average establishment size. Our regional analysis reveals that the
decrease in the average establishment size in the 1990s and early 2000s was associ-
ated with a decrease of GDP per capita by 2,000 to 2,500 euros, while the rebound
was associated with an increase of GDP per capita by 2,900 to 3,800 euros.

3. We confirm the result of Colonnelli et al. (2018) and Lochner et al. (2020) that the
size wage premium increased in West Germany in the 1990s and early 2000s and
decreased afterwards. Furthermore, we find a negative and statistically significant
association between average establishment size and the size wage premium on the
regional level. Our results also show an economically meaningful and statistically
significant association between the number of newly entering establishments per
employee in a region and the regional size wage premium. These results imply that
the fall and rebound in the average establishment size is associated with the increase
and subsequent decrease in the size wage premium.

4. Building on these insights, we propose a dynamic general equilibrium model that is
able to replicate the empirical results. The size wage premium reflects an upward-
sloping labor supply curve for each firm. Therefore, our model is characterized
by monopsony power in the labor market. Furthermore, the model features het-
erogeneous firms, endogenous entry of new firms and monopolistic competition on
the goods market. Studying the model’s responses to an increase in the size wage
premium, we can infer the mechanics of the fall and rebound of the average es-
tablishment size. Incumbent establishments reduce their size as being large gets

32



more costly. Equivalently, increasing monopsony power of the employers decreases
their size as monopsonists reduce their employment to reduce their marginal labor
costs (similar to the monopolist’s reduction in output to maximize profits). Fur-
thermore, the prospect of increasing monopsony profits draws in more unproductive
and, therefore, small firms, which would be too unproductive to enter a more com-
petitive market. The increased number of unproductive firms and the lower weight
of the productive firms in the economy decreases aggregate productivity.

These results imply that monopsony power incentivizes incumbent establishments to
downsize and new establishments to enter, which reduces both the average establishment
size and aggregate productivity. Put differently, the size wage relation is a source of
misallocation, reallocating employees from large productive to small unproductive estab-
lishments. The reason is that it acts as an implicit tax on the size of establishments.
Therefore, shutting down the size wage relation would increase establishment size and
aggregate productivity. For instance, a minimum wage potentially cuts off a part of the
size wage curve and prevents some misallocation from productive to unproductive firms.
Other conceivable measures could be increasing workers’ mobility, e.g., with the help of
commuting allowances or more stringent working-from-home policies.
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A Appendix

A.1 Average establishment size by sector and size class

Here, we show the evolution of the average establishment size by sector (manufacturing
and services), size class (establishments above 100 employees) and both sector and size
class. Figure A.1a shows the average size of establishments with more than 100 employees
and their employment share. The average size of establishments with at least 100 full-time
employees fell from about 370 to 300 during the 1990s (a decrease by about 20%). Si-
multaneously, the employment share of large establishments (≥ 100 employees) declined
by roughly 5 percentage points. Thus, either large incumbents reduced their employ-
ment, smaller establishments did not grow large (any more) or very large establishments
predominantly exited from the market. Interestingly, we do not see a rebound of the
average size of large establishments in the 2010s (while the share of these establishments
rebounds). These findings are consistent with the report of the Monopolies Commission
of Germany (2022, p. 23), illustrating that the employment share and the share of value
added of the 100 largest companies (as opposed to establishments) in Germany declined
in the 1990s and 2000s and slightly recovered until 2014.

In Figure A.1b, we present the average establishment size in the manufacturing and
the service sector. Clearly, the evolution of average establishment size shown in Figure 1
is driven by the manufacturing sector as the shapes of these two series are very similar.
However, the average size of establishments in the service sector also declined in the
1990s, albeit less markedly and persistently than in manufacturing. Furthermore, the rise
in the average establishment size in the service sectors started earlier than the rise in the
manufacturing sector.

Turning to the average establishments size in large establishments, presented in Fig-
ure A.1c, reveals additional insights. Again, the series for the manufacturing sector mirrors
the corresponding series for all sectors in Figure 1. Interestingly, large establishment in
the service sector reduced their size already in the 1980s and continued to do so until
the mid 2000s. Hence, while there are marked differences in the evolution of the aver-
age establishment size between these two sectors, there is no indication that the fall and
rebound is simply due to a changing sector composition.
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Figure A.1: Average establishment size by sector and size class

(a) Average establishment size in manufacturing and services
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(b) Average establishment size in manufacturing and services
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(c) Average size in large establishments, manufacturing and services
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A.2 Detailed decomposition results

Table A.1 displays the decomposition results in absolute and relative terms for five-year
periods from 1990 onwards. In addition, it gives the results for the periods 1990-2005 and
2005-2019, where we see the largest changes in the average establishment size. Between
1990 and 1995, the average establishment size decreased by about one employee per
establishment. About one-half of this change can be attributed to the decline of the
average establishment size of incumbent establishments (incumbent size effect). Hence,
incumbent establishments became smaller on average. Also, their employment share
declined due to more frequent entry relative to exits, which further decreased the average
establishment size (composition effect). The establishment entry effect indicates that the
average establishment size would have been about 2.4 employees larger if there had been
no entries during this period. Analogously, the establishment exit effect implies that the
average establishment size would have been about two employees smaller if there had been
no exits. These numbers reflect that many new establishments leave the market shortly
after entry. On net, entries and exits contributed slightly less than half of the change in
the average establishment size.

Table A.1: Average establishment size decomposition

Period Change Absolute contribution
t t+ 1 ∆n̄t+1 Incum. size Composition Est. entry Est. exit
1990 1995 -0.965 -0.497 -0.060 -2.413 -2.005
1995 2000 -0.545 -0.219 -0.061 -2.135 -1.869
2000 2005 -0.175 -0.243 0.056 -1.870 -1.882
2005 2010 0.210 0.277 -0.026 -1.791 -1.750
2010 2015 1.532 1.142 0.097 -1.420 -1.713
1990 2005 -1.682 -0.828 -0.054 -3.885 -3.085
2005 2019 2.499 1.448 0.268 -2.201 -2.984

Period Change Relative contribution
t t+ 1 ∆n̄t+1 Incum. size Composition Net entry
1990 1995 -0.965 0.515 0.062 0.422
1995 2000 -0.545 0.401 0.112 0.487
2000 2005 -0.175 1.385 -0.317 -0.069
2005 2010 0.210 1.321 -0.126 -0.195
2010 2015 1.532 0.745 0.063 0.191
1990 2005 -1.682 0.492 0.032 0.475
2005 2019 2.499 0.579 0.107 0.313

Notes: Own calculation based on BHP data (see Ganzer et al., 2021). Incum. size: share of incumbent

establishment in period t times change in average establishment size of incumbent establishments.

Composition: change in the share of incumbent establishments times the period t+ 1 difference between

the average size of incumbent establishments and the average size of all establishments. Est. entry:

share of entries in period t+ 1 times the period t+ 1 difference between the average size of entries and

the average size of all establishments. Est. exit: share of exits in period t times the period t difference

between the average size of exits and the average size of all establishments.
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As can be seen in the third row, the average establishment size declined until 2005,
albeit with increasingly smaller changes. However, the relative contributions of the com-
ponents to the changes remained relatively stable (an exception is the period from 2000
to 2005). Between 2005 and 2010, the average establishment size slowly began to increase
again (by roughly 0.2 employees per establishment). The increase in the average estab-
lishment size due to the growth of incumbents is larger than the actual increase (0.277 vs.
0.210) since, on net, entries and exits decreased the average establishment size. Hence,
the average size would have declined further if incumbents had not increased their work-
force. Between 2010 and 2015, the average establishment size increased by more than
1.5 employees per establishment. About 75% of this rise can be attributed to the growth
of incumbents. In this period, entries and exits, on net, contributed about 19% to the
increase in average establishment size, which is consistent with the stalled entry dynamics
visible in Figure 2a.

A.3 Distribution of regional size wage premium

Figure A.2 shows histograms of the regional size wage premiums based on AKM and
average wages. For both measures, the regional variation in the premium is considerable.
Based on the AKM approach, a one percent increase in the size of an establishment is, on
average, associated with an increase in the average wage by 0.039% (average over regions
and periods). For the average wage approach, this association amounts to 0.063%.

Figure A.2: Histogram of regional size wage premiums

(a) AKM-based (b) Average wage-based

Notes: The bin width is set to 0.05. The estimations are based on establishments with at least ten
employees.

A.4 Does the size wage premium reflect monopsony power?

To strengthen our argument that the size wage premium reflects monopsony power in the
labor market, we compare the evolution of the size wage premium with other measures
of monopsony power. According to Manning (2003, pp. 44-49) and Hirsch et al. (2022),
an alternative indicator for monopsony power is the share of hires from non-employment.
In a competitive labor market, employers compete directly for workers, which leads to
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poaching and, hence, to many job-to-job transitions. With decreasing competition (i.e.,
increasing monopsony power) in the labor market, poaching will decline as employees are
increasingly tied to their employers. Thus, employers will have to rely more on hires from
non-employment to adjust their labor input (see Hirsch et al., 2022).

Using the public release data of the Administrative Wage and Labor Market Flow
Panel (see Stüber and Seth, 2019), we can compute the share of hires from non-employment
for West Germany on a yearly basis from 1976 to 2014. We depict this share in Fig-
ure A.3 and additionally include a smoothed trend based on the HP-filter (smoothing
parameter = 100 appropriate for the yearly frequency) to illustrate the general evolution.
Figure A.3 reveals a rising share of hires from non-employment in the 1990s and early
2000s and a declining share beginning in the late 2000s. Hence, according to this mea-
sure, the labor market became less competitive during the 1990s and early 2000s and more
competitive afterwards. Thus, the overall picture is consistent with our interpretation of
the size wage premium: monopsony power rose during the 1990s and early 2000s and
declined afterwards.

Figure A.3: Rate of hires from non-employment
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Notes: This figure is based the public release data of the Administrative Wage and Labor Market Flow
Panel (see Stüber and Seth, 2019), own calculations.

Unfortunately, we lack appropriate data to analyse whether there is a correlation of
hires from non-employment and the size wage premium beyond the simple graphical illus-
tration. However, employing GSOEP data, we can compute the state-level job quitting
rate, which should be related to monopsony power by the very same reasoning as the
hires from non-employment: In monopsonistic labor markets, workers are tight to their
employers and, therefore, quits should be less frequent in these labor markets. If the
size wage premium is an appropriate measure for monopsony power, it should correlate
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negatively with the quit rate. Table A.2 gives the results of simple regression of the size
wage premium on the quite rate at the state-level. As expected the correlation is nega-
tive and, hence, strengthens the interpretation of the size wage premium as a measure of
monopsony power.

Table A.2: Quit rate and the size wage premium

Dep. Var.: Size Wage Premium
OLS FE

Quit rate -0.032*** -0.015***
(0.003) (0.003)

Time Dummies - ✓
Constant 0.075*** 0.062***

(0.001) (0.001)
R2 0.14 0.77
N 322 322

Notes: The observational unit is a state-year-cell. Robust standard errors clustered on the state-level

are displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1 indicate the significance levels.

Further, the evolution of our two measures of monopsony power, illustrated in Figure 4
and Figure A.3, is consistent with findings in the literature. For instance, Hirsch et al.
(2018) find that monopsony power in West Germany substantially increased during the
1990s, partly recovered around the turn of the millennium and declined after 2005. In their
framework, the imperfect elasticity of labor supply to the firm stems from search frictions,
which are stronger in economic downturns. As is standard in this type of framework, the
equilibrium search model of Burdett and Mortensen (1998) is used to derive an estimation
strategy that aims to measure the labor supply elasticity to the firm with the wage
elasticities of recruitment and separation rates (for a detailed description, see Manning,
2011). Bachmann et al. (2022) applied the same approach but differentiated between
workers with three different routine task intensities (routine, non-routine manual and
non-routine cognitive workers). Their results on the evolution of monopsony power align
with Hirsch et al. (2018) and our results.

Similar to Hirsch, Schank, and Schnabel (2010), our measure of monopsony power
implies that monopsony power is higher for females than for males (see Figure A.4). This
finding further strengthens our interpretation of the size wage premium as a measure of
monopsony power in the labor market. Moreover, Figure A.4 reveals that the evolution of
the size wage premium is not driven by only one of the genders. The size wage premium
increased in 1990 and early 2000s and declines in the 2010s for females and males.19

However, these changes are more pronounced for females. It is worth noting that the
BHP does not contain average wages for males (only for females). Therefore, the gender-
specific size wage premiums are based on gender-specific median wages. Hence, they are
not directly comparable to the main measure in size. For comparison reasons, we also

19Due to the scale of the figure, the decline of the male size wage premium in the 2010s is hard to
detect visually. Yet, there was a drop (from 0.050 in 2009 to 0.047 in 2019), albeit it was considerably
less pronounced than the drop in the female size wage premium.
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Figure A.4: Gender-specific size wage premium

Notes: Own calculations based on the Establishment History Panel (BHP). Dashed lines represent the
95% confidence intervals. SWP: Size Wage Premium.

present the female size wage premium based on average female wages. Furthermore, as we
only have joint AKM effects for males and females, we cannot compute the gender-specific
size wage premium based on AKM effects.

A.5 Changes in the size wage premium over time

An alternative way to explain the changes in the size wage premium over time is to consider
changes in the industrial relations over time in West Germany. For instance, Bachmann
et al. (2022) argue that collective agreements decrease monopsony power in the labor
market (and thus the size wage premium). Figure A.5, Panel (a) reveals a declining share
of employees working in establishments with an industry-level collective agreement in
West Germany over time.20 The declines are particularly pronounced from the 1990s to
the mid-2000s. According to the reasoning of Bachmann et al. (2022), these decreases led
to increases in monopsony power. On the other hand, Figure A.5, Panel (b) reveals an
increasing number of industries with an industry-specific minimum wage between the mid-
2000s and 2015. Furthermore, since 2015 there is a general minimum wage in Germany.
A minimum wage shuts down a lower part of the size wage premium and, hence, reduces
monopsony power. The two pieces of evidence align quite well with the course of the
size wage premium we document throughout the paper. Between the 1990s and the
mid-2000s there was a sharp decline in the prevalence of collective agreements while the

20Industry-level collective agreements are the predominant form of collective agreements in Germany
(see Schnabel, 2020). Hence, we consider this type of collective agreements as representative for the
general coverage rate in West Germany.
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number of sectors with minimum wages remained fairly constant, indicating an increase
in monopsony power. Beginning in the mid-2000s the decline of collective agreements
slowed down while the number of minimum wages dramatically increased, indicating a
decrease in monopsony power.

To corroborate that minimum wages indeed reduce monopsony power, we evaluate
the effect of the general minimum wage introduction in 2015 on the size wage premium.
We follow the literature on the estimation of the effects of a minimum wage introduction
using a so-called bite measure to identify regions that were more affected by this regu-
lation due to some previous conditions (see, e.g., Caliendo, Fedorets, Preuss, Schröder,
and Wittbrodt, 2018). We use the Kaitz index (minimum wage relative to the regional
average wages), as the bite measure due to its simplicity and the ability to compute it
at the regional level with the BHP data. To estimate the effect of the minimum wage
introduction, we run the following regression:

swprt = b0 + b1Postt + b2Biter,2014 × Postt +X ′
rtb+ ψr + υrt (45)

Where swprt is the yearly size wage premium measure based on average establishment
entries, Postt indicates the periods after the introduction of the minimum wage (dummy
variable taking the value 1 starting in 2015), Biter,2014 is the regional Kaitz-Index in the
year before the minimum wage introduction, Xrt contains the usual control variable on
the regional level, ψr is the regional fixed effect and υrt the error term. The parameter b2
identifies the effect of the minimum wage introduction on the size wage premium because
regions with lower wages are affected more strongly by a minimum wage.

Table A.3 reveals the regression results. The coefficient of the interaction Biter,2014 ×
Postt is statistically significantly negative in all three specifications. Thus, the introduc-
tion of the general minimum wage reduced the size wage premium and, hence, monopsony
power in the labor market. Therefore, it is reasonable to presume that the increasing
number of sectors with sector-specific minimum wages since the mid-2000s have reduced
monopsony power, too. These considerations coincide with the evolution of the size wage
premium shown in the main paper.
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Figure A.5: Industrial relations over time

(a) Employees in establishments with industry-level collective agreement
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(b) Sector-specific minimum wages
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Table A.3: Minimum wage and size wage premium

Dep. Var.: Size wage premium
FE FE FE

Postt 0.036*** 0.030*** 0.026**
(0.006) (0.009) (0.011)

Biter,2014 × Postt -0.060*** -0.044*** -0.039***
(0.009) (0.010) (0.010)

Share rout. 0.012 0.026
(0.008) (23.30)

Share fem. -0.001 -0.002
(0.031) (0.031)

Share for. -0.070** -0.096***
(0.027) (0.030)

Share hq. 0.067** 0.066**
(0.029) (0.030)

Share lq. -0.062** -0.043
(0.026) (0.029)

Time Dummies - ✓ ✓
State Dummies - - -
State-Time Int. - - ✓
Sector Shares - - ✓
Constant 0.064*** 0.114*** 0.105***

(0.0001) (0.024) (0.024)
R2 0.02 0.13 0.17
N 11340 11340 11340

Notes: Robust standard errors clustered on the regional level are displayed in parentheses. *** p<0.01,

** p<0.05, * p<0.1 indicate the significance levels. Share rout.: share of routine workers, share fem.:

share of female workers, share for.: share of foreign workers, share hq.: share of high qualified workers,

share lq.: share of low qualified workers, and state-time int.: state-time interactions.

A.6 Local labor market regions

In Table A.4, we present the results for the association of labor productivity and average
establishment size employing local labor market according to Breidenbach et al. (2018)
instead of counties. The main implications remain unchanged. This is also true when
we use a broader local labor market definition according to Kosfeld and Werner (2012),
shown in Table A.5.
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Table A.4: Labor productivity and the average establishment size in narrower local labor
markets

Dep. Var.: GDP per capita GDP per hour
OLS FE FE OLS FE FE

Avg. size 894.13*** 889.83*** 905.62*** 0.56*** 0.54*** 0.53***
(111.48) (148.74) (154.27) (0.05) (0.17) (0.18)

Share rout. -147.15*** -4.44 17.87 -0.03 0.01 0.03
(41.29) (16.35) (23.30) (0.03) (0.02) (0.02)

Share fem. 70.10 178.55** 204.86*** -0.10 0.13 0.18**
(126.49) (90.24) (78.51) (0.10) (0.09) (0.08)

Share for. 326.30*** 244.97** 65.46 0.30*** 0.18* -0.09
(119.96) (100.75) (100.92) (0.10) (0.10) (0.10)

Share hq. 434.27*** 3.72 98.87 0.61*** -0.02 0.05
(139.68) (106.35) (105.81) (0.11) (0.11) (0.11)

Share lq. -346.17*** -293.63*** -18.97 -0.25** -0.27*** -0.05
(131.02) (64.61) (74.52) (0.12) (0.08) (0.09)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 27119.17*** 15563.50*** 10855.65* 40.43*** 35.13*** 26.98***

(5562.34) (3773.98) (6342.45) (4.42) (3.92) (6.83)
R2 0.70 0.70 0.75 0.66 0.57 0.64
N 5058 5058 5058 4040 4040 4040

Notes: The observational unit is a local labor market according to Breidenbach et al. (2018). Robust

standard errors clustered on the local labor market level are displayed in parentheses. *** p<0.01, **

p<0.05, * p<0.1 indicate the significance levels. Avg. size: average establishment size, share rout.:

share of routine workers, share fem.: share of female workers, share for.: share of foreign workers, share

hq.: share of high qualified workers, share lq.: share of low qualified workers, and state-time int.:

state-time interactions.
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Table A.5: Labor productivity and the average establishment size in broader local labor
markets

Dep. Var.: GDP per capita GDP per hour
OLS FE FE OLS FE FE

Avg. size 669.80*** 1097.44*** 1112.28*** 0.53*** 0.85*** 0.82***
(133.02) (148.59) (158.63) (0.10) (0.17) (0.18)

Share rout. -213.00*** -30.56* 12.65 -0.05 0.01 0.05
(59.94) (17.23) (32.47) (0.05) (0.02) (0.03)

Share fem. -17.36 65.26 65.19 -0.06 0.07 0.12
(153.36) (149.93) (134.32) (0.12) (0.13) (0.13)

Share for. 377.15** 346.37** 212.64 0.38*** 0.21 0.00
(155.24) (174.25) (200.02) (0.14) (0.15) (0.19)

Share hq. 335.38* 82.15 180.89 0.59*** -0.01 0.08
(201.05) (133.49) (154.45) (0.17) (0.16) (0.18)

Share lq. -269.06** -335.84*** -101.01 -0.25* -0.34*** -0.18
(122.52) (88.81) (96.59) (0.14) (0.10) (0.15)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 36253.61*** 17873.99*** 9454.59 40.38*** 34.58*** 36.41***

(6093.98) (4195.75) (7533.00) (5.37) (4.36) (8.46)
R2 0.73 0.75 0.82 0.72 0.66 0.71
N 2710 2710 2710 2160 2160 2160

Notes: The observational unit is a local labor market according to Kosfeld and Werner (2012). Robust

standard errors clustered on the local labor market level are displayed in parentheses. *** p<0.01, **

p<0.05, * p<0.1 indicate the significance levels. Avg. size: average establishment size, share rout.:

share of routine workers, share fem.: share of female workers, share for.: share of foreign workers, share

hq.: share of high qualified workers, share lq.: share of low qualified workers, and state-time int.:

state-time interactions.

The analysis of the association of the average establishment size and the size wage
premium is robust to different local labor market definitions, too. The results with the
definitions according to Breidenbach et al. (2018) and Kosfeld and Werner (2012) are
displayed in Table A.6 and Table A.7, respectively. However, when we use the broader
local labor market definition of Kosfeld and Werner (2012), the number of observations
reduces notably. Therefore, we lose statistical power and, hence, we see statistically
insignificant coefficients in some cases, even though the point estimate of these parameters
is in the range of the main estimates.
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Table A.6: Average establishment size and the size wage premium in narrower local labor
markets

Dependent variable: average establishment size

AKM based average wage based
OLS FE FE OLS FE FE

swprt -142.68 -87.88*** -74.07** -71.05 -61.57*** -57.52***
(113.49) (32.90) (30.86) (66.76) (14.23) (12.36)

Share rout. 55.70 -29.26** -34.49** 24.83 -7.78 -12.74*
(39.56) (13.12) (14.31) (30.23) (5.86) (7.62)

Share fem. -279.14*** -43.87** -19.18 -296.30*** -84.82*** -50.89***
(67.06) (17.56) (19.26) (69.62) (18.36) (18.18)

Share for. 41.06 95.91** 104.77*** 24.32 67.56*** 69.32***
(56.27) (40.51) (37.57) (39.84) (14.23) (16.28)

Share hq. 300.08*** 6.73 7.04 245.23*** 19.71 7.28
(87.99) (29.78) (32.93) (71.60) (20.82) (21.18)

Share lq. 47.99 -0.37 -1.17 74.09* 17.31 6.43
(45.69) (20.40) (21.78) (42.00) (18.15) (18.73)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 73.31*** 88.12*** 87.57*** 89.88*** 77.16*** 85.04***

(14.41) (9.91) (15.97) (14.09) (6.00) (15.16)

R2 0.33 0.26 0.34 0.32 0.18 0.39
N 1010 1010 1010 7070 7070 7070

Notes: The observational unit is a local labor market according to Breidenbach et al. (2018). Robust

standard errors clustered on the local labor market level are displayed in parentheses. *** p<0.01, **

p<0.05, * p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of routine

workers, share fem.: share of female workers, share for.: share of foreign workers, share hq.: share of

high qualified workers, share lq.: share of low qualified workers, and state-time int.: state-time

interactions.
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Table A.7: Average establishment size and the size wage premium in broader local labor
markets

Dependent variable: average establishment size

AKM based average wage based
OLS FE FE OLS FE FE

swprt -75.11 -121.14** -80.50 -187.67** -39.44** -29.74*
(73.79) (57.18) (49.31) (86.51) (16.58) (16.45)

Share rout. 66.88 -20.17 -32.60 23.38 -3.21 -7.11
(52.71) (18.47) (23.02) (34.70) (8.04) (10.88)

Share fem. -224.76*** -34.34* 6.12 -236.79*** -83.79*** -33.91*
(65.98) (20.17) (18.85) (70.58) (20.50) (19.44)

Share for. 52.79 108.01* 107.92* 12.88 64.70*** 58.33***
(46.38) (57.58) (55.97) (32.47) (20.92) (19.62)

Share hq. 305.65** 25.79 29.20 234.18** 2.56 -0.98
(129.16) (40.54) (47.35) (102.25) (15.48) (17.46)

Share lq. 35.72 -4.69 -1.14 64.52 29.80 22.35
(46.21) (25.73) (28.02) (40.87) (19.95) (21.42)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 50.34** 78.73*** 71.36*** 84.53*** 70.36*** 63.89***

(19.52) (12.84) (19.56) (13.45) (6.56) (14.23)

R2 0.34 0.34 0.44 0.35 0.26 0.49
N 540 540 540 3780 3780 3780

Notes: The observational unit is a local labor market according to Kosfeld and Werner (2012). Robust

standard errors clustered on the local labor market level are displayed in parentheses. *** p<0.01, **

p<0.05, * p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of routine

workers, share fem.: share of female workers, share for.: share of foreign workers, share hq.: share of

high qualified workers, share lq.: share of low qualified workers, and state-time int.: state-time

interactions.

Furthermore, also the results concering the relationship of establishments entries and
the size wage premium are robust if we employ the two local labor market definitions, see
Tables A.8 and A.9. Again, some estimates based on the local labor market definition
of Kosfeld and Werner (2012) are statistically insignificant due to the lower number of
observations.
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Table A.8: Entries per employee and the size wage premium in narrower local labor
markets

Dependent variable: entries per employee

AKM based average wage based
OLS FE FE OLS FE FE

swprt 0.181** 0.135*** 0.115*** 0.033*** 0.016*** 0.014***
(0.078) (0.039) (0.037) (0.006) (0.003) (0.003)

Share rout. -0.023 -0.002 0.016 -0.000 -0.002* -0.001
(0.028) (0.013) (0.015) (0.002) (0.001) (0.002)

Share fem. 0.259*** 0.068*** 0.058** 0.034*** 0.015*** 0.012***
(0.038) (0.021) (0.023) (0.005) (0.003) (0.003)

Share for. 0.113* -0.127*** -0.136*** 0.016*** -0.007** -0.012***
(0.060) (0.027) (0.029) (0.006) (0.003) (0.003)

Share hq. -0.249*** 0.017 0.015 -0.023*** 0.000 -0.002
(0.061) (0.028) (0.033) (0.005) (0.003) (0.004)

Share lq. -0.214*** -0.073** -0.051* -0.030*** -0.013*** -0.008**
(0.050) (0.028) (0.027) (0.006) (0.004) (0.003)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 0.089*** 0.077*** 0.038 0.007*** 0.008*** 0.003

(0.023) (0.013) (0.028) (0.002) (0.001) (0.003)
R2 0.47 0.59 0.68 0.54 0.64 0.70
N 1010 1010 1010 7070 7070 7070

Notes: The observational unit is a local labor market according to Breidenbach et al. (2018). Robust

standard errors clustered on the county level are displayed in parentheses. *** p<0.01, ** p<0.05, *

p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of routine workers,

share fem.: share of female workers, share for.: share of foreign workers, share hq.: share of high

qualified workers, share lq.: share of low qualified workers, and state-time int.: state-time interactions.
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Table A.9: Entries per employee and the size wage premium in broader local labor markets

Dependent variable: entries per employee

AKM based average wage based
OLS FE FE OLS FE FE

swprt 0.229* 0.150** 0.082 0.050*** 0.021*** 0.016***
(0.130) (0.069) (0.064) (0.008) (0.006) (0.004)

Share rout. -0.047 -0.001 0.011 -0.001 -0.002 -0.002
(0.035) (0.018) (0.020) (0.002) (0.001) (0.002)

Share fem. 0.211*** 0.067* 0.062* 0.028*** 0.015*** 0.014***
(0.058) (0.035) (0.037) (0.007) (0.005) (0.004)

Share for. 0.046 -0.119*** -0.140*** 0.011* -0.003 -0.008**
(0.066) (0.032) (0.036) (0.007) (0.004) (0.003)

Share hq. -0.220*** -0.004 0.007 -0.019*** 0.002 -0.000
(0.071) (0.033) (0.038) (0.005) (0.003) (0.004)

Share lq. -0.182*** -0.042 -0.015 -0.026*** -0.011*** -0.007*
(0.056) (0.027) (0.035) (0.006) (0.003) (0.004)

Time Dummies ✓ ✓ ✓ ✓ ✓ ✓
State Dummies ✓ - - ✓ - -
State-Time Int. - - ✓ - - ✓
Sector Shares - - ✓ - - ✓
Constant 0.100*** 0.064*** 0.050 0.006** 0.007*** 0.002

(0.028) (0.016) (0.031) (0.003) (0.001) (0.003)
R2 0.48 0.65 0.73 0.59 0.72 0.78
N 540 540 540 3780 3780 3780

Notes: The observational unit is a local labor market according to Kosfeld and Werner (2012). Robust

standard errors clustered on the county level are displayed in parentheses. *** p<0.01, ** p<0.05, *

p<0.1 indicate the significance levels. swprt: size wage premium, share rout.: share of routine workers,

share fem.: share of female workers, share for.: share of foreign workers, share hq.: share of high

qualified workers, share lq.: share of low qualified workers, and state-time int.: state-time interactions.

A.7 Addressing endogeneity issues

There are three potential sources of endogeneity biasing the results presented in Section 6.
Firstly, our measure of the size wage premium contains random measurement errors by
construction. The measurement error biases the results toward zero. Secondly, there
may be unobservable variables correlated with the size wage premium and the average
establishment size / entries per employee. Thirdly, the size wage premium itself could
be a biased measure (even though we carefully control for worker and establishment
characteristics). If this bias is correlated with the dependent variables, the estimates in
Section 6 are biased. We can regard the third issue as another form of the unobservable
variable problem, where the bias of the size wage premium correlates with both the size
wage premium and the average establishment size / entries per employee.

Usually, we would need an exogenous instrument for the size wage premium to address
these issues. However, with the data at hand, there is no credible instrument. Therefore,
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we use the method of Lewbel (2012) that exploits heteroscedasticity in the data to identify
the respective parameters.

Table A.10: Average establishment size / entries per employee and the size wage premium
with Lewbel’s IV

AKM based average wage based
Avg. est. size entries p.e. Avg. est. size entries p.e.

swprt -268.47*** 0.177* -89.42* 0.024***
(89.89) (0.096) (52.77) (0.006)

Share rout. -54.10*** 0.052** -42.89*** 0.006***
(18.72) (0.022) (12.38) (0.002)

Share fem. -120.05*** 0.084*** -120.52*** 0.012***
(27.44) (0.029) (24.78) (0.004)

Share for. -17.31 0.163*** -10.58 0.017***
(27.03) (0.037) (23.46) (0.004)

Share hq. 42.88 -0.009 51.24** -0.0002
(29.73) (0.047) (23.74) (0.004)

Share lq. -22.17 -0.062* -22.58 -0.009**
(40.47) (0.036) (46.12) (0.004)

Time Dummies ✓ ✓ ✓ ✓
State Dummies ✓ ✓ ✓ ✓
Sector Shares ✓ ✓ ✓ ✓
Constant 152.11*** -0.043*** 120.75*** -0.006**

(27.54) (0.032) (21.39) (0.003)
R2 0.51 00.55 0.50 0.58
N 1620 1620 11340 11340
First-stage F-stat. 15.11*** 15.11*** 14.88*** 14.88***

Notes: Robust standard errors clustered on the county level are displayed in parentheses. *** p<0.01,

** p<0.05, * p<0.1 indicate the significance levels. Avg. est. size: size wage premium, entries p.e.:

entries per employee, swprt: size wage premium, share rout.: share of routine workers, share fem.: share

of female workers, share for.: share of foreign workers, share hq.: share of high qualified workers, share

lq.: share of low qualified workers, and state-time int.: state-time interactions.

To give an intuition for the method, we slightly rewrite Equation (7) and add an
auxiliary regression equation:

Srt = λ0 +X ′
rtλ+ λ1swprt + ε1,rt (46)

swprt = ϕ0 +X ′
rtϕ+ ε2,rt (47)
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Lewbel (2012) demonstrates that (Xrt − X̄rt)ε̂2,rt are valid instruments for swprt if the
following assumptions hold: Corr(X, ε1,rtε2,rt) = 0 and Corr(X, ε22,rt) ̸= 0.21 The former
implies that the covariance of the residuals in Equations (46) and (47) do not correlate
with the X’s. This assumption generally holds in a classical measurement error setting
and if there are unobservable variables determining both Srt and swprt (see Lewbel, 2012).
Thus, the potential problems in our regressions do not violate this assumption. The second
assumption implies that there must be heteroscedasticity in regression Equation (47).
We test this assumption by estimating the auxilary Equation (47) and performing a
Breusch–Pagan test for heteroscedasticity. The test rejects H0 of homoscedasticity on any
conventional level. Hence, our setting allows to apply Lewbel’s IV approach. Moreover,
this approach copes with both the measurement error problem and the unobservable
variables that determine Srt and swprt simultaneously.

We apply this approach and report the results in Table A.10. Both the estimates
for the effects of the size wage premium on the average establishment size and on the
entries per employee are in the range of the reported estimates in Tables 2 and 3. Thus, if
we account for the potentially endogeneity issues, we get qualitatively and quantitatively
very similar results. However, the framework of Lewbel (2012) does not allow to include
state-year interaction in the regressions due to collinearity issues.

A.8 Derivation of the decomposition of a change in the average
establishment size

Consider the the definition of the average establishment size

n̄t =
1

Mt

Mt∑
i=1

ni,t

where Mt is the number of establishment in t. Consider three types of establishments:
incumbents C (exist in t and t + 1), entries E (exist only in t + 1), and exits X (exits
only in t). Define the average establishment size of a specific type j ∈ {C,X,E} as

n̄j
t =

1

M j
t

Mj
t∑

i=1

nj
i,t

and the share of an establishment type in all establishments as

θjt =
M j

t

Mt

.

Using these definitions, we can write the average establishment size in t as

n̄t = θCt n̄
C
t + θXt n̄

X
t

21Note that the construction of the Lewbel-instruments does not require to use the full set of variables
included in Xrt. Since we will use the full set of variables in Xrt in our application, we write down the
equations in a more restrictive way than necessary.
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and the average establishment size in t+ 1 as

n̄t+1 = θCt+1n̄
C
t+1 + θEt+1n̄

E
t+1.

Thus, an absolute change in the average establishment size can be expressed as

n̄t+1 − n̄t = θCt+1n̄
C
t+1 − θCt n̄

C
t + θEt+1n̄

E
t+1 − θXt n̄

X
t .

Adding and subtracting θCt n
C
t+1 on the left-hand side yield

∆n̄t+1 = θCt+1n̄
C
t+1 − θCt n̄

C
t + θEt+1n̄

E
t+1 − θXt n̄

X
t + θCt n

C
t+1 − θCt n

C
t+1

∆n̄t+1 = θCt [n̄
C
t+1 − n̄C

t ] + [θCt+1 − θCt ]n̄
C
t + [θCt+1 − θCt ][n̄

C
t+1 − n̄C

t ] + θEt+1n̄
E
t+1 − θXt n̄

X
t

Adding and subtracting n̄ on the left-hand side yield

∆n̄t+1 = θCt [n̄
C
t+1 − n̄C

t ] + [θCt+1 − θCt ]n̄
C
t + [θCt+1 − θCt ][n̄

C
t+1 − n̄C

t ] + θEt+1n̄
E
t+1 − θXt n̄

X
t + n̄t − n̄t

∆n̄t+1 = θCt [n̄
C
t+1 − n̄C

t ] + [θCt+1 − θCt ]n̄
C
t + [θCt+1 − θCt ][n̄

C
t+1 − n̄C

t ]

+ θEt+1n̄
E
t+1 − θXt n̄

X
t +

MC
t +MX

t

Mt

n̄t −
MC

t+1 +ME
t+1

Mt+1

n̄t

∆n̄t+1 = θCt [n̄
C
t+1 − n̄C

t ] + [θCt+1 − θCt ]n̄
C
t + [θCt+1 − θCt ][n̄

C
t+1 − n̄C

t ]

+ θEt+1n̄
E
t+1 − θXt n̄

X
t + θCt n̄t + θXt n̄t − θCt+1n̄t − θEt+1n̄t.

Collecting terms yields the final equation of the decomposition

∆n̄t+1 = θCt ∆n̄
C
t+1 +∆θCt+1(n̄

C
t+1 − n̄t) + θEt+1(n̄

E
t+1 − n̄t)− θXt (n̄

X
t − n̄t).

A.9 Model derivations

A.9.1 Household

As described in the main text, the household solves the maximization problem

max
Ct,Nt,bt+1,xt+1

E0

∞∑
t=0

βt

[
C1−γ

t

1− γ
− φ̄

1
φ
N

1+ 1
φ

t

1 + 1
φ

]
s.t.

bt+1 + ṽt(Mt +ME
t )xt+1 + Ct = (1 + rt−1)bt + ṽtMtxt + d̃tM

o
t xt +WtNt.
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The FOCs are:

∂Ct : C
−γ
t − λt = 0

⇔ C−γ
t = λt

∂Nt : −φ̄
1
φN

1
φ

t + λtWt = 0

⇔ Wt = φ̄
1
φ
N

1
φ

t

C−γ
t

∂bt+1 : −λt + Etβ(1 + rt)λt+1 = 0

⇔ C−γ
t = Etβ(1 + rt)C

−γ
t+1

∂xt+1 : −ṽt(Mt +ME
t )λt + Etβ(ṽt+1Mt+1 + d̃t+1M

o
t+1)λt+1 = 0

⇔ ṽt = Etβ(1− δ)((1−G(zct+1))d̃t+1 + ṽt+1)

(
Ct+1

Ct

)−γ

,

where the law of motion for the number of firms was used in the last step:

Mt = (1− δ)(Mt−1 +ME
t−1),

together with the definition of the number of operating firms:

M o
t = (1−G(zct ))Mt.

A.9.2 Firms

To derive the pricing rule of a firm we first write real profits

πt(z) = qt(z)ρt(z)− wt(z)nt(z)− ξtfx

as a function of only the firms output qt(z) and its price ρt(z) using equations (13) and
(24). Now the maximization problem is

max
qt(z)

πt(z) = qt(z)ρt(z)−
(
qt(z)

Ztz

) η+1
η

N
− 1

η

t Wt − ξtfx

∂qt(z) : ρt(z) + qt(z)
∂ρt(z)

∂qt(z)
− η + 1

η

(
qt(z)

Ztz

) 1
η 1

Ztz
N

− 1
η

t Wt = 0.

Reinserting equations (13) and (24) gives us the pricing rule (26)

ρt(z) =
σ

σ − 1

η + 1

η

wt(z)

Ztz
.
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Plugging (26) and (21) into (13) gives us the wage of a firm with individual productivity
z

wt(z) =

(
σ

σ − 1

η + 1

η

)− σ
η+σ

(Ztz)
σ−1
η+σ

(
Dt

Nt

) 1
η+σ

W
η

η+σ

t .

Plugging this into

πo
t (z) = ρt(z)qt(z)− wt(z)nt(z)

together with (26) and (21) and using straight forward algebra gives us

πo
t (z) =

(
σ

σ − 1

η + 1

η

)1−σ[
1− σ − 1

σ

η

η + 1

](
wt(z)

Ztz

)1−σ

Dt

πo
t (z) =

σ + η

σ(η + 1)

(
σ

σ − 1

η + 1

η

)1−σ

Dt(Ztz)
σ−1

[(
σ

σ − 1

η + 1

η

)− σ
η+σ

(Ztz)
σ−1
η+σ

(
Dt

Nt

) 1
η+σ

W
η

η+σ

t

]1−σ

πo
t (z) =

[
((σ − 1)η)η(σ−1)Dη+1

t

(
Nt

W η
t

)σ−1

(σ(η + 1))σ(η+1)

] 1
σ+η

(σ + η)(Ztz)
(η+1)(σ−1)

η+σ .

A.9.3 Average Productivity and Equilibrium

The starting point for equation (37) is the aggregate price index for the consumption
bundle

Pt =

(∫ ∞

zct

pt(z)
1−σM o

t

g(z)

(1−G(zct ))
dz

) 1
1−σ

.

Dividing the equation by Pt and using (26) and (27) gives us

1 =M o
t

1
1−σ

(
σ

σ − 1

η + 1

η

)
×[(

σ

σ − 1

η + 1

η

)− σ
η+σ
(
Dt

Nt

) 1
η+σ

W
η

η+σ

t

]
×

Z
− η+1

η+σ

t

((∫ ∞

zct

zκ
g(z)

(1−G(zct ))
dz

) 1
κ

)− η+1
η+σ

.

Using (34), (27) and (26) gives us (37).

A.9.4 Welfare

To calculate the consumption equivalent of the welfare loss, we define the steady state
welfare after the change in η as
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V1 = log(C1)− φ̄
1
φ
N1

1 + 1
φ

1+ 1
φ

+ βV1,

where the subscript of 1 indicates that we use the steady state value after the change, and
we directly use that the chosen value for γ = 1 leads to log-utility in consumption. Similar
as in Hochmuth, Moyen, Schröter, and Stähler (2022), the consumption equivalent CE is
the permanent change in consumption which would have made the household indifferent
between the situations before and after the shift in labor market power. That is, the
consumption equivalent CE is calculated such that

V E
0 = log(C0(1 + CE))− φ̄

1
φ
N0

1 + 1
φ

1+ 1
φ

+ βV E
0 ,

is equal to V1, where a subscript of 0 indicates the old steady state value of a variable.

V1 = log(C0(1 + CE))− φ̄
1
φ
N

1+ 1
φ

0

1 + 1
φ

+ βV E
0

V1 = log(1 + CE) + log(C0)− φ̄
1
φ
N

1+ 1
φ

0

1 + 1
φ

+ βV0 + log(1 + CE)
∞∑
t=1

βt

V1 − V0 = log(1 + CE)
1

1− β

CE = e(V1−V0)(1−β) − 1
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A.9.5 Further Figures

Figure A.6: Dynamics after changes in η
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Notes: Simulation results in response to the observed time series of the size wage premium. Since the
the size wage premium is estimated on an annual basis, we linearly interpolate between year to generate
quarterly observations.
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Bispinck, R. (2023). Branchenmindestlöhne: Ein unterschätztes Instrument. WSI - Anal-
ysen zur Tarifpolitik No. 93.

Bloom, N., F. Guvenen, B. S. Smith, J. Song, and T. von Wachter (2018). The disap-
pearing large-firm wage premium. AEA Papers and Proceedings 108, 317–22.
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