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Abstract

We use detailed administrative data to study how acquisitions — specifically the acquisition
of a plant by a firmwith a similar plant in the same local labormarket—a�ectworkers. Using
an event study framework with a control group of workers at una�ected plants, we find that
acquisitions lead to employment losses for workers initially employed at the acquired (or
“target”) firm, associated with labor force withdrawals by older female workers. At the same
time we find evidence of a rise in wages for workers initially employed at targets and at the
acquiring (or “buyer”) firm who remain with the combined enterprise, concentrated among
lower-wage workers. We interpret these findings as suggesting that consolidations lead to a
reduction in overall employment but a rise in rents per worker that lead to a pattern of losers
and winners in the labor market.

Zusammenfassung

Wir verwenden detaillierte administrative Daten die Auswirkungen von Akquisitionen - hier-
unter sind Akquisitionen von Betrieben durch ähnliche Betriebe im gleichen lokalen Arbeits-
markt zu verstehen - auf Arbeitnehmer zu untersuchen. Im Rahmen einer Event Study mit
einer Kontrollgruppe von Arbeitnehmern aus Betrieben, die nicht durch eine Akquisition ge-
kennzeichnet waren, zeigt sich, dass Akquisitionen hauptsächlich zu Beschä�igungsverlus-
ten auf Seiten der Arbeitnehmer im akquirierten Betrieb (“Target”) führen. Diese Beschäf-
tigungsverluste sind dabei mit dem Rückzug von älteren Arbeitnehmerinnen vom Arbeits-
markt assoziert. Gleichzeitig finden wir, sowohl für Arbeitnehmer aus dem akquirierten als
auch dem akquirierenden Betrieb (“Buyer”), Evidenz für einen Anstieg der Löhne, sofern die-
se Arbeitnehmer in der konsolidierten Einheitweiter beschä�igt sind. Diese Anstiege konzen-
trieren sich dabei vor allem auf Arbeitnehmernmit niedrigen Löhnen. Wir interpretieren die-
se Ergebnisse derart, dass diese Art von Konsolidierung einerseits zwar zu einer Reduzierung
der Gesamtbeschä�igung, aber auch andererseits zu steigenden Monopolrenten pro Arbeit-
nehmer führen. Insofern ergibt sich ein klares Muster an Gewinnern und Verlieren von Akqui-
sitionen.

JEL

J3, J23, J63
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1 Introduction

A growing body of research shows that workers’ labormarket outcomes are driven in part by
employer-specific factors. Workers who lose a job typically experience persistent wage de-
clines (e.g., Davis/vonWachter, 2011), while the earnings of thosewho remain at a given firm
vary with the fortunes of their employer (see the recent review by Card/Cardoso/Heining/
Kline, 2018). Moreover, there is increasing evidence that the decisions of just a few potential
employers cansubstantially a�ectwages ina local labormarket (Azar/Marinescu/Steinbaum/
Taska, 2018). These patterns have led to renewed interest in the connections between prod-
uctmarket concentration, labormarket concentration, andaggregatewageandemployment
outcomes.

This paper contributes to the understanding of firm-specific pay premia and changes in con-
centration on workers by studying how specific expansions of the boundaries of firms — ac-
quisitions — a�ect labor markets. We use matched employer-employee earnings records
fromWestGermany to identify and study 243horizontal acquisitions between1989 and2008.
Expansions to the boundaries of firms provide a unique testing ground for understanding
whether firms play a causal role in the determination of workers’ outcomes. Because hori-
zontal acquisitions serve to increase product market and labor market concentration, esti-
mating their causal e�ect on workers’ earnings sheds new light on how changes in industrial
concentration impact specific workers instead of aggregates.

We identify acquisitions using a clustered worker outflow methodology based on methods
used to identify firm births in administrative data.1 Specifically, we focus on a set of acquisi-
tions of a given plant by a buyer that operates a similar plant (in the same 5-digit industry) in
the same local labor market. The acquisitions in this study are associated with gradual de-
clines in employment at the consolidating establishments, which shrink by an average of 27
percent in the five years following an acquisition.

We hypothesize that such horizontal acquisitions exert three countervailing forces on work-
ers. First, because employment declines, some workers are displaced. Second, for work-
ers who remain, rents per worker have arguably increased, leading to upward pressure on
wages. But third, because there are fewer employers competing for workers in the localmar-
ket, workers’ bargaining power may have fallen, leading to downward pressure on wages.

To estimate the e�ect of acquisitions on the earnings and employment ofworkerswhose em-
ployers are acquired (“Targets”) and workers whose employers purchase another (“Buyers”)
we use a simple generalized di�erence in di�erences framework. Our analysis focuses on
workerswith stable employment relationships lasting at least four consecutive years preced-

1 See e.g. Benedetto/Haltiwanger/Lane/McKinney (2007); Hethey-Maier/Schmieder (2013).
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ing an acquisition. To identify earnings and employment changes caused by acquisitions, we
use a sample of untreatedworkers and examine variation in outcomes associatedwith varia-
tion in treatment within cells derived from interactions of worker covariates. In our baseline
results, we allow for both intensive margin and extensive margin responses to the acquisi-
tion to occur.2 We find evidence that acquisitions reduce the employment earnings of Target
workers by Euro 552 five years a�er the acquisition and do not lead to substantive changes
in the earnings of Buyer workers.

Underlying thesemuted overall impacts of acquisitions on Target andBuyerworkers, we find
twogroupsofwinners and losers. Themain losers fromacquisitions arewomenover 48 years
of age, especially those employed at Targets in the years preceding an acquisition. For these
individuals, acquisitions cause large (6ppt.) decreases inprivate labor forceparticipation. We
see no decline in the labor force participation formenover 48. Our results are consistentwith
olderwomen retiring early: the early old-age pension claiming age is lower forwomen inGer-
many (Börsch-Supan/Wilke, 2004). Winners includeBuyerworkersunder theageof40,whose
earnings increase by Euro 379 five years a�er an acquisition. This is an increase of approxi-
mately 1 percent from Buyer workers’ average pre-acquisition earnings of Euro 40,806.

To explore whether remaining within the boundary of the Buyer establishment matters for
wage outcomes, we turn to the sample of workers who remain in the labor force in all years
a�er the acquisition. We divide this sample into two groups: people who are employed at
the Buyer in the fi�h year a�er an acquisition (“retained”) and those who are not (“not re-
tained”). We observe small di�erences in pre-determined characteristics between these two
groups. This similarity suggests that selection on observable characteristics for retention is
limited tononexistent. Partial correlationsbetweensubsequentwagesand treatmentamong
workers in this selected sample yield strong evidence that retention within the boundary
of an acquiring firm matters for wage growth. The wage growth of workers who are not re-
tained by theBuyer is no di�erent than those of controlworkerswho are not retained by their
pre-acquisition establishments (in which no identifiable acquisition occurs). In contrast, the
wagesof retainedworkers employedby theBuyer or Target in the yearsprecedingacquisition
risebyEuro237andEuro509per year, respectively. In short, the characteristics ofworkers re-
tained within the boundary of consolidating establishments do not substantively di�er from
those who are not, but their wage growth is much higher. Our interpretation of this finding is
that the boundary of the firm itself, not selection, drives wage outcomes.

Our results are consistent with a simple model of wage determination in which acquisitions
cause rents to rise at the consolidating establishment by an amount that exceeds any erosion
of workers’ bargaining power. We posit that increased rents are one channel through which

2 In our context, an “exit” from our labor force sample is an exit from private employment to East Germany,
entrepreneurship, or government employment.
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consolidation a�ects workers and inter-firm wage di�erentials emerge.3

To better understand how rents from the acquisition are shared with retained workers, we
split Buyer and Target workers based on their position in the top half or bottom half of their
establishment’s pre-acquisition wage distribution. We find that ex ante lower wage workers
experience the bulk of the wage growth. Lower paid Target workers’ wages rise 2.9 percent
more than controls with similar ex ante real wages in the five years following an acquisition
while higher paid Target workers’ wage growth does not di�er from controls’. Among Buyer
workers, the patterns are similar: wage growth of lower paid workers ex ante also exceeds
that of controls by 2.0 percent and higher paid workers ex ante do not fare di�erently than
controls with similar wages. This set of results is consistent with another prominent study
of firm boundary changes, Goldschmidt/Schmieder (2017); firm-specific profits lead to wage
premia paid to a firm’s lower wage workers, which are extended only within the boundary of
the firm.

Toconclude,wepresentpreliminary results thatexaminespillovers fromacquisitions toother
workers. This section builds on the observation that workers move up a “job ladder,” taking
jobs of successively higher pay or quality (Burdett/Mortensen, 1998). The average decline in
the total number of workers at Buyers in the years following acquisitions reflects a slowdown
in hiring. We document whether the decline in demand for labor at consolidating establish-
ments a�ects the wage growth of workers below Buyer establishments on the job ladder.
Simple correlations indicate that larger reductions in Buyer hiring result in slower average
wage growth at establishments that typically send workers to Buyers. This is consistent with
the idea that increases in labormarket concentrationmay break a rung in someworkers’ job
ladder, inhibiting their ability to renegotiatewith current employers. In futurework, we hope
to explore the importance of this mechanism for explaining spillovers from changes in con-
centration and other firm-level shocks, such as firm death.

This paper is a contribution to three areas of research within labor economics. The first is
to the longstanding question of how product and labormarket concentration a�ect workers’
employment andwages.4 Interest in this question has been revitalized in recent years (Autor/
Dorn/Katz/Patterson/van Reenen, 2020; Barkai, 2017; Azar et al., 2018). Our contribution is to
evaluate the impact of specific events that a�ect product and labormarket concentration on
a clearly defined group of treatedworkers relative to a set of counterfactual workers. Though
data limitations prevent us from computing the first stage relationship between measures
of product and labor market concentration and the acquisitions in our sample, close indus-
trial and geographic proximity of the Buyer and Target establishments imply that our acqui-
sitions place upward pressure on both. Our results show that costs and benefits of changes

3 We cannot rule out that retainedworkers are selected based on an unobserved, time-varying component of
productivity that abruptly changes when the firms consolidates.
4 See Section 2 for a lengthy discussion of this literature.
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in concentration are not borne equally by all groups of workers. Older women work less and
likely retire early, andonly thoseworkerswhoare retainedbyBuyers receivemarkedly higher
wages. Among workers who remain in the labor force, retention by the target is not strongly
related to observed worker characteristics. Taken together, these results suggest that rents
sharedwith retainedworkers, not unobservedproductivity, drives the returns to retention.

This paper adds to a nascent literature that documents the consequences of changes to the
boundariesof firms forworkers (Weil, 2014). Ina seminal contribution,Goldschmidt/Schmieder
(2017) study how specific contractions to the boundaries of German firms a�ect thewages of
workers le� outside of them. Our contribution is to study the consequences of expanding
firm boundaries for workers. We find that remaining within a firm’s borders is important for
wage growth, especially for lower-paidworkers, a result that is consistent with Goldschmidt/
Schmieder (2017). The importance of remaining within the firm boundary a�er the acquisi-
tion supports the idea that someof inter-firmwage variation observed in theU.S. and Europe
reflects a causal e�ect of firms themselves and not simply sorting.

Finally, we contribute to a smaller literature that has sought to understand the impact of ac-
quisitions on workers. Prior research on this topic has been forced to rely on establishment-
level data (Brown/Medo�, 1988) or has been concerned with firms’ retention decisions (Mar-
golis, 2006). Our worker-level data and our focus on outcomes that occur in the years a�er
retention allow us to paint amore complete picture of the impact of acquisitions on workers
than prior work.

IAB-Discussion Paper 20|2020 11



2 Background

The idea that changes inproductor labormarket concentrationmaya�ectworkershasarisen
in several distinct areas of research within labor economics. In this section, we highlight im-
portant components of this prior research and contextualize our contribution.

Interest in theexplanations for largeand relativelypersistent inter-industrywagedi�erentials
motivated early empirical studies of the relationship between productmarket concentration
and labormarket outcomes. This literature hypothesized that productmarket concentration
createdhigher rents,whichwere in turn sharedwithworkers in the formofhigherwages. Typ-
ifying this era of research, Weiss (1966) examines the cross-sectional relationship between
concentration andwages using a sample of workers from the 1960 Census. Weiss’s cross sec-
tional regressions of wages on concentration and controls show that workers in more con-
centrated industries earn higher wages, but that this relationship is not robust to controlling
for workers’ observable characteristics. Weiss interprets the latter finding as evidence that
observed concentration premia do not reflect the sharing of “monopoly” rents. Weiss’s re-
sults also show that wages tend to be higher in concentrated industries in which there are
unions, suggesting that organization of workers is an important determinant of or response
to potential rent-sharing. There are many reasons — several capably outlined by Weiss him-
self — to doubt whether the partial correlations estimated in Weiss’s models identified the
structural relationship between rents and wages, but his findings motivated decades of sub-
sequent research.

Economists revisited the relationshipbetweenproductmarket concentrationand labor earn-
ings in the context of thederegulationand labormarkets. This literature examinedchanges in
wages paid toworkers employed in industries experiencing deregulation in theUnited States
in the late 1970s and early 1980s.5 One key contribution of these papers was tomap changes
in product market competition to the labor market. In cases such as the trucking, rail, and
airline industries, those changes in competition resulted in changes in the number of firms
operating in the market. On balance, the empirical evidence from this work supports the
idea that average wages in industries such as trucking (Rose, 1987) or railroads (Davis/Wil-
son, 2003) fell relative to similarly-skilled workers a�er instances of deregulation that lead to
increases in competition (and, implicitly, decreases in the extent of product market concen-
tration) among firms in that industry. Taken broadly, these findings support the idea that a
key mechanism by which product market concentration a�ects labor markets is the sharing
of monopoly rents with workers.6 Because this research used aggregates or cross-sectional
surveydata to evaluateworker-level impacts, nodefinitive studywasgiven to thedisaggrega-

5 (Hendricks, 1994) provides a useful overview.
6 A key consideration of this literaturewas to test the idea thatmonopoly rentsmay be sharedwith union and
non-union workers in the same way (Dickens/Katz, 1987). The prevalence of firm- and sector-level bargaining
in West Germany precludes analysis of within-firm variation in unionization status in this paper.

IAB-Discussion Paper 20|2020 12



tion of these average impacts toworkers at di�erent firms thatmayhave experienced varying
changes in the amount of rents they received.

Nearly fi�y years a�erWeiss’s original paper, economists’ attention has returned to the direct
consideration of the relationship between productmarket concentration and labor earnings.
Autor et al. (2020) and Barkai (2017) document that increases in industrial consolidation are
related to declines in the labor share of output. Both papers interpret their results through
the lens of neoclassical models of the labormarket, but the within-industry changes that are
the empirical basis for these papers are broadly consistent with the results from both the
original and deregulation literatures which informally rely on rent-sharing.

The U.S. takeover boom of the 1980s and 1990s motivated research into whether an activ-
ity typically associated with changes in product market concentration —mergers and acqui-
sitions — mattered for workers. As in this paper, the establishment-level shocks studied in
this literature serve to increase the concentration of both the product and the labor market.
Brown/Medo� (1988) examine the evolution of wages and employment of workers in Michi-
gan a�er acquisitions and find limited evidence of earnings or employment losses among
workers employed at consolidating establishments.7 As in this paper, this literature focuses
on the outcomes of workers employed at consolidating establishments in the years follow-
ing amerger or acquisition. For one subset of acquisitions, BrownandMedo� find thatwages
increase and employment declines at establishments in years following an acquisition. For
another subset of acquisitions, they find that wages are flat and employment rises at consol-
idating establishments. Margolis (2006) examines the determinants of retention of workers
a�er mergers and acquisitions in France using matched employer-employee data. Margolis
finds that the probabilities of retention are relatively high for workers who are involved in a
merger relative to a comparison group, and that workers from the “Buyer” establishment in
his context have a higher probability of retention. A main finding from the acquisitions stud-
ied in this literature is that typically immediate employment losses due to acquisitions are
not large.8 Our work echoes these findings, although we caution that the types of acquisi-
tions considered in this literature may not be representative of all mergers and acquisitions.
Findings pertaining to wages are mixed.

A likely consequence of amore concentrated productmarket is that someworkersmay face a
more concentrated labormarket. For this reason, economists interested in imperfect compe-
tition in labor markets have considered how changes in product market concentration have
a�ected workers. Simple market-level models of Cournot oligopsony imply that the market-

7 Use of establishment-level data in Brown/Medo� (1988) constrains them from examining worker-level out-
comes, aswe do in this paper. The ability to examineworkers directly lets us isolate a group of workers exposed
to the acquisition ex ante and to avoid conflating changes in establishment-level pay with changes in the com-
position of establishments’ workforce. It also lets us examine how outcomes vary by retention status.
8 In a paper that studies specific acquisitions by private equity firms in the U.S., Davis/Haltiwanger/Handley/
Jarmin/Lerner/MIranda (2012) observe similarly small net employment losses.
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level rate of exploitation is the product of the inverse labor supply elasticity and a Herfind-
ahl index of employment concentration (Boal/Ransom, 1997). While an inability to observe
variation in labor demand across markets precludes a convincing empirical assessment of
such claims, the insight that a market with fewer employers may be one in which those em-
ployers have more wage-setting power is intuitive. Recently, Azar et al. (2018) examine how
changes in onemeasure of labormarket concentrationmay a�ect workers. They find that in-
creases in the concentration of postings within local labor markets are negatively correlated
with posted wages, and interpret this result as evidence of wage-setting power of employ-
ers.

This paper considers acquisitions among establishments that are extremely close in prod-
uct market and geographic space. Data limitations prevent us from estimating the first stage
relationships between product market concentration and our events and labor market con-
centration and our events, but the specific context the acquisitions we consider implies that
both should be positive. Althoughwe do not directly observe productmarket concentration,
if the sales of the establishments in the samemunicipality and industry cell overlap, then the
acquisitions we observe in our sample will increase product market concentration, holding
demand and other producers’ output fixed. Although we do not directly observe labor mar-
ket concentration, the close proximity of Buyers and Targets implies that the events in our
sample serve to reduce workers in their local labor market face a decrease in the number of
employers they face.9

9 Although we observe all workers employed in West Germany, the rules for establishment identifier assign-
ment prevent us from constructing indices of concentration that are comparable acrossmarkets. Workmeasur-
ing changes in labor market concentration within local labor markets in this paper is ongoing.
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3 Conceptual Framework

Most of the issues surrounding the e�ects of firm consolidations onworkers can be captured
in a very simple model of wage determination that includes a component attributable to
“rents” at a worker’s current employer. A standard version of such amodel has the form:

wi = ai + λiRj(i) + ei (3.1)

In Equation 3.1 wi is the wage earned by worker i in some period and ai is a benchmark “al-
ternative wage” that a worker could earn, for example, in a competitive sector, Rj is some
measure of rents (or quasi-rents) at employer j, j(i) is an index function giving the identity
of i’s employer in the period, and ei is a term capturing all other factors, and λi is a factor
representing “bargaining power” of worker i. Such a model is o�en specified in standard
search and matching models (e.g. Pissarides, 2000), and it can also be derived in monop-
sonistic wage setting models (e.g. Card et al., 2018). In the latter case, the bargaining power
term λi is related to the inverse elasticity of labor supply for workers in the same occupation
or group as individual i. Equation 3.1 is also closely related to earlier bargaining models (de
Mènil, 1971; Svenjar, 1982), and is widely used in the rent-sharing literature (e.g. Card/Devi-
cienti/Maida, 2014). A special case of Equation 3.1 is a perfectly competitive labor market,
which occurs if λi = 0.

Assume that a model like (3.1) describes the wages of two groups of workers:

1. Workers at an establishment that is currently owned by one company and will be ac-
quired by another company that operates a nearby establishment in the same industry.
Call this group “Target” workers.

2. Workers employed in the establishment owned by the acquiring firm. Call these workers
“Buyer” workers.

Prior to theacquisition, Buyer andTargetworkers’wagesmayvarydue todi�erences inwork-
ers’ skills or qualifications (ai), di�erences in the rents at theBuyer andTarget establishments
Rj(i), and di�erences in the degree of rent-sharing λi across the two establishments.

The implications of an acquisition for each group of workers depend upon changes in ai, λi,
and Rj(i). Several factors a�ect these responses, and we examine the changes that we ex-
pect based on the context of this paper, horizontal acquisitions in narrow geographic areas
in Germany. We first consider the wage responses of workers who remain employed at the
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consolidating establishment. We consider separations second.

ForBuyerandTargetworkerswhoremainemployedby theconsolidatedestablishment, rents
per worker will be the same. The equalization results in an immediate increase in the wages
of workers originating from the establishment with lower rents.10 Given our context, we find
it reasonable to assume that the horizontal acquisitions enhance the product market power
of the establishments involved. This product market power increases the amount of rents
per worker at the consolidated establishment.11 This places upward pressure onwages of all
retainedworkers, regardless of their origin establishment. The timingof this changedepends
upon the duration of timing required to reap increased profits.

Models of bargaining in input markets show that the change in workers’ bargaining power
a�er consolidation of employers depends upon the degree of substitutability of those em-
ployers’ products (Horn/Wolinsky, 1988). Because the context of our empirical exercise is
consolidation within the narrowest industry codes in Germany, we assume that the Buyer
and Target produce substitutes. In this case, consolidation decreases workers’ bargaining
power and λi falls, placing downward pressure on wages. Intuitively, this happens threats
to work for competing firms if higher wage demands are unmet become less credible when
there is one fewer competing firm.

For simplicity, we assume that workers’ alternatives ai are unchanged by acquisitions. This
maybe true formany reasons, includingworkers aremobile or if the establishments involved
are relatively small relative to the labor market. Taken together, these e�ects imply that the
net change in wages reflect whether the declines in bargaining power or increases in rents
dominate.

A worker will separate when the wage o�ered by the consolidating establishment is lower
than some outside option. We do not formally model it, but we consider the outside option
to be a function of a worker’s alternative wage ai and other factors, such as luck and a pre-
determined arrival rate. Our model suggests that separations will occur among three groups
of workers. The first is workers at establishments with ex ante lower rents, where a given uni-
form reduction in bargaining power will push more workers into separations. The second is
workers who experience larger reductions in bargaining power as a result of the acquisition.
The first two factors are separations driven by reductions in the wage o�er received from the
consolidating firm. The third is workers who could have shared in increased rents at the con-
solidating establishment but take an even better outside o�er. Average wage trajectories of
separatingworkers canhelpdisentanglewhichof these impactsdominates. If separating and
retained workers experience average wage growth, this is consistent with the consolidating
establishment o�ering a share of rents to all workers. If wage growth of separating workers

10 This change will occur even if ex ante wage levels are similar.
11 See e.g. FTC/DOJ Merger Guidelines 2010.
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is modest while retained workers’ wages rise, that implies some workers do not receive an
opportunity to share in rents at the consolidating establishment.

The destination to which workers separate will reflect the source of their alternative o�er.
For younger workers, this alternative o�er is more likely to be an employment o�er from an-
other private firm, public sector employment, or entrepreneurship. For older workers, the
alternative o�er is likely to be retirement.12

Our simplemodel implies that rentsperworker likelyputupwardpressureonwagesandade-
cline in workers’ bargaining power a�er an acquisition exerts downward pressure on wages.
Among workers who remain at the establishments involved in the acquisition, the net wage
change indicates the dominant e�ect. Workers who separate are concentrated among firms
with lower rents ex ante and groups of workers with larger reductions in bargaining power;
the destination a�er separation reflects the source of the alternative wage o�er. The similar-
ity of retained and separating workers’ wage growth reflects the extent to which all workers
may share in product market rents.

12 Collective bargaining, another factor that we do not directly observe, also plays a role in the determination
of subsequent employment.
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4 Data, Terminology, and Identifying
Acquisitions

In this section, we describe our data, we construct a taxonomy of the entities that employ
workers and discuss whether we observe them in our data, and we explain our worker-flow
basedmethodology for identifying acquisitions.

4.1 Data

We use a dataset of matched worker-establishment earnings histories that covers all private
employment spells qualifying for social security taxes inGermany.13 Thedata aremaintained
by the German Institute for Employment Research (IAB), they are commonly known as the
Integrated Employment Biographies (IEB), and they have been used extensively in empirical
economic research. The IEB data present two main advantages for our objective of identify-
ing the impact of acquisitions throughout the labor market. First, they contain an identifier
designating an employer associated with each employment spell. We combine the estab-
lishment identifiers with knowledge of the rules for establishment identifier assignment and
mass outflows of workers across identifiers to pinpoint acquisitions of one workplace by an-
other (see Section 4.3). Second, our ability to observe the earnings histories of specific work-
ers a�ected by workplace consolidation allows us to observe the earnings and employment
of workers over time regardless of their private employer. This lets us assess the impact of an
acquisition on workers who separate.

To summarize workers’ activities during a year, our analysis uses a person-by-year dataset
that contains informationabout eachworker’s employer onJune30of each year.14 Werecord
each worker’s total annual earnings and average daily wage across all employment spells
and for those associated with the June 30th employer. We also include information on total
annual unemployment benefit receipt, and we exclude workers with more than three years
between employment or unemployment benefit receipt spells from our sample.

13 Approximately 80%ofall spells inGermanyqualify for social security (Card/Heining/Kline, 2013). Theworker
groups excluded from these data are civil servants and the self-employed.
14 Using June 30 or July 1 as a reference date is consistent with other research that converts the IEB spell data
into a person-by-year panel (Jäger/Heining, 2019).
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4.2 Terminology

Matched employer-employee earnings datasets such as ours are o�en derived from govern-
ment records collected for thepurposesof taxationor social benefit distribution. Researchers
typically refer to the entities associated with various employer identifiers in such datasets as
“firms,” even though the relationship between such identifiers and the entities that organize
production may vary across datasets. To facilitate accurate comparisons of our findings to
other contexts, we describe our taxonomy of the entities that employ workers in our data.

A workplace is a single physical location dedicated to the production of a good or services.
An establishment is one or more workplaces allocated a single establishment identifier (Be-
triebsnummer) by the German Employment Agency (BA). A company is a legal entity that
owns one or more workplace. In our dataset, we directly observe establishments only, but
in certain contexts we can infer that establishments are owned by distinct companies.15 We
describe this process, which is crucial for our ability to identify acquisitions, in the following
section.

4.3 Identifying Acquisitions Using IEB Records

Our objective is to identify acquisitions, whichwe define as instanceswhere a “Buyer” estab-
lishment owned by one company takes control of a large share of the factors of production
of a “Target” establishment owned by a di�erent company. An accurate methodology for
identifying acquisitions using employer-employee earnings recordsmust identify (1) distinct
companies and (2) a change in the ownership of factors betweendistinct companies. To iden-
tify distinct companies, we use the German Employment Authority’s rules for assignment of
establishment identifiers. It is these rules that govern the assignment and maintenance of
the identifiers used for the purposes of selecting social security taxes and it is these identi-
fiers which we observe for every employment spell in our data. To identify a change in con-
trol of the establishment’s productive resources, we examine instances inwhich a large share
(over 50%) of an establishment’s workers appears at an establishment owned by a di�erent
company in the year a�er that establishment dies. Using the IEB data allows us to identify
acquisitions only within narrow geographic and industry cells. We identify 243 acquisitions
occurring within narrow industries and within close spatial proximity with our approach. To
identify changes in the ownership of factors of production, we use clustered outflows of one
factor, workers, combined with the death of the establishment originating the outflow. The
remainder of this section describes the specific details of our methodology.

15 Distinct establishments within the same municipality and detailed industry are distinct companies. See
Section 4.3.
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We distinguish distinct companies in the following way. Earnings records in the IEB are al-
located an establishment identifier, also known as a Betriebsnummer. The Betriebsnum-
mer, which provides the basis for the distinct employers identified in research papers such
as Jäger/Heining (2019), is the administrative identifier used by the German social security
system.

We first describe how theGermanEmployment Agency (BA) assigns establishment identifiers
to new workplaces. Workers who are employed at a new workplace owned by a company
that does not already own a di�erent workplace within the samemunicipality and narrowly-
defined (5-digit) industry are assigned to a new establishment identifier (Bundesagentur für
Arbeit, 2007).16 If the company has already been assigned an establishment identifier that
falls within the same municipality-by-industry cell, individuals at the new workplace are al-
located that company’s existing establishment identifier. In the latter case, no new establish-
ment identifier is assigned despite the di�erent physical locations of production.

When aworkplace or establishment changes ownership, the BA assigns a new establishment
identifier to the workers who have experienced the ownership change. The BA follows the
rules governing the allocation of new establishment identifiers in these cases. Thus, if the
company that acquired the target establishment owns other establishments in the samemu-
nicipality and industry, the acquired workers are allocated the Target’s establishment iden-
tifier in the following period. Otherwise, those workers receive a completely new establish-
ment identifier.

These rules imply the following three-step process to identify the transfer of workers across
distinct companies.

1. Using our worker-by-year dataset, identify a subset of mass clustered outflows from one
establishment to another where the “sending” establishment dies in the year of the out-
flow. Tobe considered amass outflow, over 50 percent of theworkers employed at an es-
tablishment in year t must be employed together elsewhere in year t+1. We adapt these
thresholds from work that uses mass clustered worker outflows to identify firm births
(Benedetto et al., 2007; Hethey-Maier/Schmieder, 2013).

2. We identify the subset of mass outflows in which the establishment that receives the
outflow existed in parallel with the originating establishment within the same detailed
industry andmunicipality in the four years preceding theoutflow. This condition ensures
that the flow of workers occurs across distinct company lines.

3. We condition on the size of both the sending and receiving establishments exceeding 20
workers two years before the year of the outflow. We do this to ensure that the transac-

16 Industry codes have changed over time in Germany and were only available at the three-digit level before
(Eberle/Jacobebbinghaus/Ludstek/Witter, 2011). Our understanding is that the most detailed contemporane-
ous industry code available has been used for betriebsnummer assignment. Thuswe use 3-digit industry codes
before 2000 and the appropriate contemporaneous 5-digit code a�erward.

IAB-Discussion Paper 20|2020 20



tion is real. We eliminate establishmentswith 10,000workers ormore to prevent a single
transaction from dominating the results of our worker-level analysis.

Because both establishments had di�erent identifiers butwerewithin the same industry and
municipality in the years before the acquisition, we infer from the rules for establishment
identifier assignment that theworkers at those two establishments were employed by di�er-
ent companies. If all criteria are satisfied, theestablishment thatdiesandsends theoutflow is
considered to be the Target and the establishment that receives the outflow is the Buyer. The
clustered outflow of workers from the target establishment and the target establishment’s
death imply that it was an acquisition.

We limit our analysis to acquisitions to establishments in the Finance and Insurance, Manu-
facturing, Wholesale and Retail Trade, and Service sectors in which both the target and the
acquired establishments exceed 20 workers in size two years before the acquisition. We im-
pose establishment size restrictionsbecausemass clusteredoutflows fromvery small firms is
unlikely to reflect changes in ownership. We select the four groups of industries as they com-
prise the vast majority of the acquisitions that we identify in our sample. For establishments
that appear as Targets in di�erent years, we select the acquisition that occurs first.

Ourmethodologydetects several typesof acquisition. It detects subsets of anational acquisi-
tionbetweenmulti-establishmentTargets andBuyerswhere theTarget andBuyer havework-
places in thesamemunicipalityand industry. It detects instances ina large,multi-establishment
company combinedwith a single-establishment company that operateswithin the samemu-
nicipality and industry cell. It detects consolidation of two single-establishment companies.
And it detects partial acquisitions in circumstanceswhen a Buyer acquires at least one estab-
lishment from a Target. A shortcoming to our analysis is that we cannot distinguish between
the cases listed above.

The acquisitions in our sample may occur for a wide variety of reasons, including the ability
to more productively utilize a Target’s factors, a desire to exert pricing power in the product
market, or to acquire the intellectual property. Some prior research has attempted to cat-
egorize acquisitions based on the reasons they occurred (Brown/Medo�, 1988). We do not
have information that allows us to confidently categorize the reason for acquisitions, and
so we leave analysis of motivations to researchers with data better equipped to explore this
topic.17

17 We have examined variation in establishment-level outcomes among buyers and suppliers with di�ering
wage and employment growth profiles in the pre-acquisition period and found no substantive di�erences in
establishment-level employment in wages across permutations.

IAB-Discussion Paper 20|2020 21



5 Characteristics of Targets and Buyers

The methodology outlined in Section 4.3 allows us to identify a specific set of acquisitions.
In this section, we describe the evolution of employment and average wages at Buyers and
Targets.

Table 1 reports the average characteristics of the 243 transactions that we identify between
1989 and 2015 in the year before the transaction occurs. Columns 1 and 2 of Table 1 com-
pare the average characteristics of the target and buyer establishments in our sample. As
one would expect of similar establishments located within a local labor market, buyers and
targets are quite similar alongmany observable dimensions, including average wages, share
of female workers, and skill groups. Buyers and Targets di�er with respect to their size: the
average Buyer size is 2.96 times the size of the average Target in the year preceding the acqui-
sition. The number of Target establishments exceeding the number of Buyer establishments
reflects the fact that there are severalmulti-Target transactions in our sample. In the remain-
der of this paper, we analyze multi- and single-Target transactions together. In cases where
Buyers undertake multiple transactions, we analyze the first.

PanelAandPanelBof Figure1depict theaverage sizeofTargetsandBuyersover event time in
termsof total number ofworkers (Panel A) and log number ofworkers (Panel B). Logs and lev-
els are presented as total establishment size exhibits some dispersion. Buyer establishments
remain roughly flat in size in the four years preceding an acquisition, falling an average of .5
workers between the year four years before an acquisition and the year before an acquisition.
Average Target establishment size declines in the years preceding an acquisition, which fall
from an average size of 62 workers to an average of 58 workers (including both part time and
full time employees) between four years and one year before an acquisition.

Event time0 in Figure 1 is the year inwhich theacquisitionoccurs. Panels A andBshow that in
theyearof the transaction, theaverageBuyer increases in sizeby58.2workers, approximately
the average size of a Target establishment. This change in size reflects all workers employed
at the establishment, not solely individuals who are acquired from Target establishments.
Themagnitude of the overall increase in event year Buyer size foreshadows a finding that we
will explore in detail in Section 6: on average, there are not large layo�s of Target workers in
the year of the acquisition.

The average Buyer establishment declines in size in the years a�er an acquisition. The evo-
lution of the size of the Buyer establishments over time is shown between event time 0 and
event time 5. The average size of Buyer establishments falls by 19.1workers in the post-event
period. The average decline is attenuated slightly by growth among larger Buyers; the aver-
age size of Buyers falls 27 log points (or approximately 27%) according to Panel B. The decline
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in average size does not reflect the exit of Buyer establishments; in our sample we condition
on the survival of Buyer establishments from event time 0 until event time 5.

Panel C of Figure 1 depicts the average real log daily wage paid by buyer and target estab-
lishments over event time.18 Compensation at average Buyer and Target establishments is
nearly identical in the years preceding an acquisition. The trajectories of average wages at
Buyers and Targets are quite similar in the years preceding the acquisition, withwage growth
and levels at the average Buyer establishment slightly exceeding that of the average Target.
Four years before the acquisition, the gap in average daily wages at Buyer and Target estab-
lishments is .4 percent, favoringBuyer establishments. In the year before the acquisition, this
gap rises to 1.3 percent.

Increases in wages at Buyers over time are consistent with rents rising at the Buyer establish-
ment and a degree of rent-sharing with workers. Yet looking at the average Buyer wage over
time does not provide a satisfactory view of the importance of the boundary of the firm or
the impacts of consolidation on workers. It only shows us what happens to retained workers
and misses workers who leave to work elsewhere. Additionally, changes in the composition
ofworkers at theBuyer over timeobscure impacts onworkers involved in the acquisition. For
example, if thewages of incumbents rise drastically ando�set decreases in thewages o�ered
to newhires due to a Buyer’s increased labormarket power, wewillmistakenly conclude that
the consequences of acquisitions are limited.19 The purpose of the following section is to de-
scribe these e�ects in detail.

18 The phrase “event time” refers to the years preceding and succeeding an acquisition.
19 This reliance on establishment-level data is a shortcoming of prior analysis of this topic, e.g. (Brown/Medo�,
1988).
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6 Direct Worker-Level Impacts

The objective of this section is to estimate the e�ect of an acquisition on the employment
and earnings ofworkers employed at Target andBuyer establishments in the years preceding
acquisition. We begin by describing the workers whomwe define to be directly impacted by
acquisitions and the process of selecting control workers.

6.1 Sample Construction

Our sample contains both treated (i.e. Target or Buyer) and control workers with persistent
employment relationships at the establishments in question. We define a set of potential
treated workers as individuals who are employed at a Buyer or a Target establishment on
June 30 of the two years preceding an acquisition. The choice to condition on tenure fol-
lows research on job displacement, which conditions on tenure to isolate workers who have
a substantive employment relationship at a treated establishment.20

To construct counterfactual outcomes for workers involved in an acquisition, we select ten
untreated “control”workers per treatedworker at randomanduse variation in treatment sta-
tus and outcomes within covariate combination cells to identify the e�ect of an acquisition.
We select control workers from a risk set of untreated workers. To appear in the risk set of
potential control workers matched to treatment workers in year t, we condition on the same
criteria necessary for a worker’s inclusion in the treatment sample. Thus, potential controls
for workers treated in an acquisition in year tmust be employed at the same establishment
in years t = −1 and t = −2, the size of that employer must exceed 20 workers in t = −1 and
t = −3, the establishment must survive until t = 5, and they must be between age 25 and
age 55 in year t. Our final control sample selects ten control workers at random (with replace-
ment) from the set of potential year t controls for every worker treated in year t. Treatment
and control workers in year t are assigned to a “cohort” ci.

A�er selection of the control group, we further restrict the sample to include treated and con-
trolworkerswho are employed at the sameestablishment in each of the four years preceding
the acquisition (or placebo acquisition) year. The number of controls is not exactly ten times
the number of treated observations for this reason.21 Wemake this tenure restriction for the
sake of comparability of other research on employer-level shocks. All of the comparisons our

20 We also estimated the worker-level models considered in this section using the set of workers employed
at the two years prior to an acquisition; the quantitative and qualitative conclusions of the direct worker-level
analysis did not change.
21 Results with the 2-year and 4-year tenure restriction are qualitatively similar.
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regressions undertake are between treatment and control observations within cohorts be-
cause they satisfy the same employment and tenure restrictions in the same set of calendar
years.22 We condition on employment in the four years prior to an acquisition to better com-
pare the pre-acquisition wage growth between treatment and controls.

Table 2 presents means of worker and establishment characteristics for Buyer, Target, and
control workers as of the year before treatment (or in the case of Control workers, the year
of treatment of the cohort to which they are assigned). Consistent with the similarity of the
averagecharacteristicsof Target andBuyer establishmentsdescribes inSection5, observable
characteristics of Target and Buyer treated workers in the year before treatment are nearly
identical. Theaverageestablishment size forBuyerandTargetworkers inTable2exceeds that
reported in Table 1, a mechanical result of using a worker-level dataset. The average relative
size of Buyer and Target workers’ establishments is approximately 1/3, nearly the exact same
ratio as that reported in the establishment-level sample.

The average educational attainment, age, and sex of the control group of workers are similar
to both groups of treatment workers. Average earnings of control workers are roughly 5 per-
cent lower among control workers compared to both Buyer and Target workers, whose earn-
ings are very similar. Average establishment size among comparison workers also exceeds
that of the average size of treated workers, a di�erence that is consistent with the random
sampling of untreated individuals undertaken to construct the control group.

Our identification assumption is that within a cohort the occurrence of an acquisition is un-
related to those workers’ potential outcomes, conditional on a wide array of interactions be-
tween worker and establishment characteristics. In its conditional independence assump-
tion and the comparison of treatment and control workers within cells of demographic and
establishmentcharacteristic combinations, ourapproach is similar topropensity scorematch-
ing (Imbens/Rubin, 2015), a research design utilized by several papers concerned with the
worker-level impacts of establishment-level shocks (e.g. Jäger/Heining, 2019; Goldschmidt/
Schmieder, 2017).

Estimating impacts of the acquisition on treatedworkers relative to controls within covariate
groups presents two main advantages over a pairwise matching approach for constructing
worker-level counterfactuals. First, it allows us to utilize a unique advantage of our data —
that we observe complete earnings histories for all workers in Germany— to construct coun-
terfactual outcomes. A nearest-neighbor propensity score match, for example, would force
us to select a single control per treatment observation. Selection of a single nearest neighbor
control unit may result in overfitting in the pre-event period, leading to di�erences between

22 Use of observations from distinct cohorts to identify a common year e�ect results in control observations
from one cohort being used to identify year e�ects in which another cohort has been conditioned to be em-
ployed.
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treatment and control to arise from the limited set of controlworkers’ firm-level shocks in the
post period. By law of large numbers logic, drawing ten controls per treated unit makes the
average control worker’s firm-level earnings innovation more representative and alleviates
concerns of overfitting. Along with alleviating concerns of possible bias from overfitting in
the pre-event period, drawing several controls per treatment improves the precision of our
estimates. This implies that more controls per treatment are preferable. We choose ten to
balance this advantage with computational constraints that arise from large samples.

The second advantage of variation within demographic by cohort cells is that it allows us to
use standard methods of large sample variance estimation that do not require adjustment
for estimation of the first step propensity score (Abadie/Imbens, 2016). We find our approach
appealing because of its transparency and ease of implementation.

A potential drawback to using an OLS estimator relative to matching methods is that is not
robust to substantial di�erences in covariates between treatment and control units (Imbens,
2014). We find that the means of the distributions of covariates are similar across Target,
Buyer, and Control units. We interpret this similarity as evidence that our choice of OLS is
likely to yield similar estimates to conventional matching estimators.

6.2 Unadjusted Di�erences Between Treatment and Control

Figure 2 depicts the evolution of employment earnings, employment, employment at the
consolidated entity, and annual UI benefit receipt among workers in the Target, Buyer, and
Comparison groups in the four years before the acquisition through five years a�er the acqui-
sition. The figure plotsmeans and standard errors of relevant variables without adjusting for
any di�erences in other covariates. The purpose of these figures is to illustrate the nature of
the underlying data.

Figure 2 Panel A depicts the average total earnings (in 2010 Euro) among Buyer, Target, and
Comparison workers over event time. This figure includes both intensive and extensivemar-
gin responses of earnings; individuals who do not appear in the sample as employed or re-
ceiving unemployment insurance benefit incomeon June 30 of a particular year are assigned
a value of Euro 0.23 This figure depicts an average decline in total earnings for controlworkers
from an average of Euro 37,716 in the year before the acquisition to Euro 32,588 in the fi�h
year a�er the acquisition, an average decline of 13.5 percent. In nominal and in percentage
terms, average earnings losses were more severe for both types of treated workers. Target

23 We choose June 30 so that our counts of workers correspond to an establishment roster dataset collected
by the IAB (the BHP) whose data reflects establishment composition as of June 30 of each year. The decision
to focus on individuals’ activities as of June 30 of each year is common in research that uses the IAB worker
histories (Jäger/Heining, 2019; Schmieder/von Wachter/Heining, 2018).
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workers’ average earnings fell from Euro 40,632 to Euro 34,503 (-15.1%) while Buyer work-
ers’ average earnings dropped from Euro 40,806 to Euro 35,419 (-13.2%) over the same time
period.

Panel B shows that five years a�er the acquisition, employment losses are more severe for
Target workers (-20.5%) than both Buyers (-18.5%) and Controls (-17.5%). Panel C depicts
the average log daily wage among workers who remain employed and indicates that rates of
average wage growth among workers who remain employed are higher for workers in Buyer
(5.8%) and Target (5.3%) establishments than controls (4.0%). This suggests that it will be
important to consider workers who remain in the labor force separately.

Panel D depicts that rates of employment at the “consolidated establishment” are lower for
Target and Buyer workers than controls. For Target and Buyer workers, we define the consol-
idating entity a worker’s t = −1 establishment in the pre-event period and the Buyer in the
post-event period. For Controls, the consolidating entity is a worker’s t = −1 establishment
in all years. Average annual amounts of unemployment insurance benefit receipt (Panel D)
rises in the years following the sample.

Taken together, the average trajectories of treated workers relative to controls suggest that
acquisitions create two sets of winners and losers. Workers at Target and Buyer establish-
ments are more likely than controls to leave private employment in West Germany and both
groups receive more average annual unemployment insurance benefits. Those who remain
employed, however, experience higher rates of wage growth than controls.

6.3 Worker-Level Regression Estimates

To quantify the e�ect of the acquisition on the outcomes of Buyer and Target workers, we
estimate a standard event study regressionmodel that identifies the e�ect of each treatment
based on variation in treatment status within cohort by year by covariate group cells. Specif-
ically, we estimate the following regression:

yit = αi + δt,c(i),X(i) + ξj(i)t +
5∑

k=−4

T k
itβ

k +
5∑

k=−4

Bk
itγ

k + εit. (6.1)

6.1, yit denotesworker i’s year toutcome. αi areperson fixede�ects, and δt,c(i),X(i) are cohort
by year by covariate group fixed e�ects.24. In our preferred specification, X(i) is an indica-

24 For control individuals characteristics are assigned on the basis of an individual’s characteristics in the year
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tor variable for the interaction of person i’s gender, skill group,25 within cohort wage decile
(measured in t=-1), and t = −4 to t = −1establishment averagewagegrowth. Wediscuss the
selection of these covariates in the following section. j(i) is the geographic district in which
the worker is employed in year preceding the event t = −1. ξj(i)t is a geographic district
(kreis) by year e�ect that is common across cohorts.26 T k

it and Bk
it are interactions between

indicator variables for event-time year k and pre-employment status at a Target or Buyer.

Estimates of the coe�icients of interest in equation 6.1 summarize average di�erences be-
tween treatment and control workers of each type in each year from four years before to five
years a�er the acquisition. Under our identification assumption that a worker’s assignment
toanacquisition is unrelated to their potential outcomesconditional onX(i),βk andγk iden-
tify the e�ect of the acquisition of treated workers k years from the treatment.

We estimate the regression on the balanced panel of 3,835,040 observations, comprised of
383,504 workers and 10 observations per worker. In all specifications, we compute standard
errors clustering by pre-event year establishment.

6.4 Covariate Selection

In Equation 6.1X(i) is the indicator variable that denotes worker i’s combination of covari-
ates. As is typically the casewhen conducting empirical research, we face a trade o�between
the internal consistency and external validity of our regression model (DiNardo/Lee, 2011).
Adding more interactions to the set of characteristics that comprise the cells ofX(i)makes
conditional independencemore plausible while narrowing the generalizability of the param-
eter we estimate, which is the average treatment e�ect conditional on the set of covariates
specified.

A typical benchmark for assessing the suitability of a control group to serve as a counterfac-
tual for treated units in a generalized di�erence in di�erences framework is the evaluation
of “pre-trends.” In this context, we evaluate whether this assumption is satisfied for di�er-
ing sets of potential covariates to be included in this paper’s baseline regression model. To
illustrate the covariate choices that we make and how they a�ect one’s interpretation of the
pre-trends in the event study specification, we conduct an analysis that summarizes the pre-
trends conditional on our choice of covariates.

preceding the cohort to which they are assigned. See Section 6.4 for details.
25 We use three skill groups based on an individual’s education or vocational training: college educated, not
college educated but with vocational training, and less than vocational training/other.
26 Kreis, or “districts,” are areas that are larger than municipalities but which tend to me smaller than local
labor markets (Kropp/Schwengler, 2017).
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Table 3 presents the set of potential covariates that we consider. The number recorded next
to each covariate represents a regression model that includes that covariate and all lower
numbered covariates in the set of discrete covariates used to construct Xi. Each number
represents a regressionmodel that includes interactions of the covariate next to the number
along with all lower-numbered covariates with cohort by year e�ects.

The y-axis of Figure 3 plots the slope of a four-observation regression of the coe�icients β−4,
β−3, β−2, and β−1 on event time for the corresponding event years. The x-axis denotes a
particular regression model used to generate the estimates of

{
βk, γk

}k=−1

k=−4
. The covariates

used in eachmodel are listed in the bottom panel of Table 3.

Our preferred set of covariates is Model 5, as it minimizes the total pre-event trend slope.
The addition of establishment size quartiles does notmarkedly change themagnitude of the
pre-event estimated slope coe�icient, while further limiting the set of comparisons tobe con-
ductedamong controls.27 Qualitatively andquantitatively, estimates fromModels 4 and6are
highly similar to those fromModel 5.

27 As the set of treated workers come from several establishments whereas comparison workers come from
manydi�erent establishments,making comparisonswithin establishment size category createsmany covariate
cells with low proportions of treated workers.
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7 Results

This section presents estimates of Equation 6.1, beginning with the full sample of workers in
Section 7.1. We find that acquisitions causemodest earnings declines for Target workers and
have no discernable e�ects on the outcomes of workers whowere employed at Buyer estab-
lishments before the acquisition. In Section 7.2 we examine how acquisitions a�ect di�erent
demographic groups of workers. This analysis reveals substantial heterogeneity in acquisi-
tions’ impacts across demographic groups: acquisitions appear to cause women over 48 to
retire early while there is evidence that youngermen employed at Buyers earnmore on aver-
age despite some employment losses.

7.1 Full Sample: All Workers

Coe�icients and 95 percent confidence intervals from estimates of βk and γk from Equation
6.1 using annual employment earnings, employment, employment at the “consolidating en-
tity,” and annual UI benefit receipt as dependent variables. A clear pattern of reductions in
the extensive margin of employment, especially among workers at Target establishments,
dominate our full-sample results.28

Figure 4 Panel A depicts the coe�icient estimates frommodels in which the dependent vari-
able is workers’ total employment earnings. In this model, zeroes are assigned to workers
who disappear from the sample, meaning that they either drop out of the labor force, leave
West Germany, or work in Germany’s public sector. Although many of the estimated Target
worker impacts are not statistically significant at conventional levels, the temporal pattern
of the coe�icient estimates indicates that Target workers experience both an immediate loss
in earnings which gradually increases in severity over time. Five years a�er the acquisition
occurs, estimates show that workers employed at Target establishments in the years preced-
ing acquisition experience reductions in employment earnings of Euro 552 (t=-1.7). This is a
1.6 percent decline from the target workers’ average earnings in the year before the acquisi-
tion.

Figure 4 Panel B displays coe�icients estimated by the regression in Equation 6.1 with an
indicator for employment as the dependent variable and shows that both immediate and
medium-run extensive margin impacts of the acquisition are more severe for Target workers
than Buyerworkers.29 Acquisitions cause immediate reductions in employment of 1 percent-

28 Recall that employment sample we use is the set of workers who are employed in West Germany at private
establishments who are not entrepreneurs or in most parts of the public sector.
29 Employment is having any employment spell ongoing as of June 30 of a calendar year. See Section 4.1 for
details. Coe�icients in pre-event years are normalized to zero because of sample restrictions.
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age point for Target workers. The immediate reductions in employment increase over time,
reaching 2.2 percentage points (t=-3.4) in the fi�h year a�er the acquisition. The acquisitions
do not cause immediate reductions in the employment of Buyer workers. Five years a�er the
acquisition, however, Buyer workers experience 1.0 ppt (t=-1.92) declines in employment.

Results from regressions in which the dependent variable is an indicator for employment at
the “consolidating entity” are reported in Panel C.30 Consistent with the patterns of unad-
justed di�erences in means in Figure 2, we observe large immediate declines in the proba-
bility of employment of Target workers in the year of the acquisition (5.2 ppt; t=-6.8) and five
years later (7.8 ppt; t=-5.4). The acquisition also causes an increase in theprobability of a sep-
aration from the consolidating entity for Buyer workers, albeit one that emerges less rapidly
than that of Target workers. The probability of remaining at their pre-event employer falls by
3.3 ppt (t=-2.5) for Buyer workers.

Panel D displays results frommodels with total unemployment benefit receipt as the depen-
dent variable. These results mirror the e�ect of acquisitions on employment losses and re-
tention: UI receipt rises immediately for Target workers (Euro 36, t=2.4) and becomes higher
five years a�er the acquisition. The acquisition causesmedium-run (4- and 5-year) increases
in UI receipt among Buyer workers, but no detectable increase in benefits in the short run.

7.2 Full Sample: by Age and Gender

Section7.1 suggests that in thesampleofallworkers thatassignsvaluesof zeroearnings to in-
dividuals who do not appear in the sample, the first order e�ect of acquisitions is to decrease
the employment of Target and, to a lesser extent, Buyer workers. This section seeks to un-
derstand whether earnings and employment losses are shared equally across demographic
groups. Though our conceptual framework does not directly address employment, our data
present a unique opportunity to understand whether consolidation disproportionately af-
fects certain types of workers, a fact that may be useful for understanding howmarket-level
changes in concentration a�ect between-group inequality.

We separate the sample into four mutually exclusive and exhaustive groups, which include
both treated and control workers satisfying four demographic criteria: men andwomenwho
are above 40 and men and women who are below 40.31 We summarize the average treat-
ment e�ects in the post-acquisition period by pooling event time into pre-event years and
post-event years and estimating a standard di�erence in di�erences adaptation of our event

30 For Target and Buyer workers, we define the consolidating entity a worker’s t = −1 establishment in the
pre-event period and the Buyer in the post-event period. For Controls, the consolidating entity is a worker’s
t = −1 establishment in all years.
31 Wemeasure age in the year before the acquisition.
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study regression model from Equation 6.1 separately by demographic group. Specifically,
separately for each group g, we estimate:

yit = αi + δt,c(i),X(i) + ξj(i),t + βgTi × Postit + γgBi × Postit + eit. (7.1)

In Equation7.1αi areperson fixede�ects, and δt,c(i),X(i) are cohort by yearby covariate group
fixed e�ects; X(i) denotes the indicator for the age group by gender by skill group by wage
group by firm wage growth group assigned on the basis of pre-treatment characteristics to
person i.32 Ti and Bi are indicators for assignment to Target or Buyer treatment status, and
Postit is an indicator variable that equals one if event time is greater than or equal to zero.
Coe�icients βg, γg summarize the average within-worker change in outcomes in regression
sample group g in the post-event period relative to the pre-event period caused by the acqui-
sition for Target and Buyer treated workers, respectively.

Estimates and standard errors (clustered at the t = −1 establishment level) for these co-
e�icients separately for each demographic group of treatment and control observations are
presented separately for the full sample and separately for each age by gender group in Table
4.33

Themost strikingpattern toemerge fromTable4 is the severityof theearnings losses incurred
by both Target (Euro 1,152, t=-3.8) and Buyer (Euro 648, t=-3.0) women over 40. These earn-
ings losses aredrivenby responses in theextensivemarginof employment. Within this group,
Target (4.0ppt, t=5.7) andBuyer (2.1ppt, t=3.8) employment losses in thepost-acquisitionpe-
riod are themost severe across all four demographic groups for each treatment type. Sizable
e�ects forwomen’s over 40 employment benefit receipt incomeunderscore the idea that this
particular group was adversely a�ected by the acquisitions, relative to controls within the
same demographic group.

Another important finding from Table 4 is that acquisitions cause younger Buyer males to
earn Euro 379 per year (t=2.2) more a�er an acquisition, even counting workers who exit
employment as having zero earnings. Acquisitions do not have a distinguishable impact on
younger male Target earnings despite causing substantive employment declines (-1.4 ppt,
t=2.3) for that group. These findings suggest that acquisitions cause wage growth among
younger male workers who remain employed. We explore this finding and the role of reten-

32 For control individuals characteristics are assigned on the basis of an individual’s characteristics in the year
preceding the cohort to which they are assigned. See Section 6.4 for details.
33 The weighted sum of the demographic coe�icients does not exactly equal the full sample coe�icient. This
is because we are estimating Equation 7.1 separately for each group (not a fully interacted model) and so the
set of observations that identifies the kreis by year e�ect changes in each specification.
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tion in depth in Section 7.3.

Beyondmodest declines in employment amongBuyerwomenover 40 (-2.2 ppt), acquisitions
do not lead to marked declines in the probability of employment among any other group of
Buyer workers. This stands in contrast to Target workers, where each demographic group
besides men over 40 experiences a statistically significant decline in employment a�er an
acquisition.34

Comparing the magnitudes of the average impacts on Buyer and Target employment and
earnings reveals that the two impacts are positively correlated for most groups. This fact is
consistent with the suggestive evidence from Section 7.1 that extensivemargin employment
impacts drive earnings changes, on the whole.

Examinationof Column (3) of Table 4Panel B reveals thatwithin eachdemographic group, ac-
quisitions cause probabilities of retention at the consolidating entity to be roughly 5 percent-
age points lower for workers who originated at Target establishments relative to their e�ect
on workers from Buyer establishments. As in main results, the patterns of average changes
in UI income a�er acquisitions mirror extensive margin employment responses.

Taken as a whole, the di�erence in di�erences regressions discussed in this section show
that there are clear losers from acquisitions: women over 40 from Targets and Buyers are
the main drivers of the average employment losses among treated workers. Employment
losses for these women over 40 are associatedwith higher rates of sample exit caused by the
acquisition. Men over 40 at Targets and Buyers do not su�er employment losses or earnings
changes that are statistically distinguishable from zero.

We cannot directly observe the reason why workers are no longer employed in our sample.
However, the pattern of results that emerges in this paper is consistent with women over
40 claiming retirement benefits. In major pension legislation passed in 1972, the German
government set the minimum age for old-age pension claims to 60 for women and 65 for
men (Börsch-Supan/Schnabel, 1999). Pension reforms passed in 1999 raised the retirement
age for women gradually to 65 by 2010. Thus, for our entire sample, the female retirement
age is earlier than themale retirement age. For half of the yearsour sample covers, the female
retirement age is five years less than that of males, a substantive di�erence (Börsch-Supan/
Wilke, 2004).

Inpractice, theageatwhichGermanworkers retire iso�en less than theeligibility age. Börsch-
Supan/Wilke (2004) calculates that 20 percent ofmen and 25 percent of women stopworking
before the minimum pension eligibility age and notes that the process of “onboarding” to

34 However, our sample lacks the power to reject the null hypothesis that the employment reduction in the
post period within each group is identical between Target and Buyer workers.
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public pensions typically begins with the uptake of unemployment benefits in years before
pensioneligibility. Inwork for a separateproject that uses a 2percent sampleofWestGerman
worker histories, we observe similar patterns of spikes in unemployment benefit income for
older workers across genders in the years preceding a permanent exit from private employ-
ment.35

To provide circumstantial evidence as to whether retirement drives the extensivemargin im-
pacts among older women at Targets and Buyers, we fit Equation 7.1 on the set of men and
women between 48-55. We choose to focus on this age group because it splits the group of
workers over 40 inhalf and revealswhether labor force exits occur uniformly among relatively
youngand relatively oldworkerswithin thegroup. Weposit that if exit is concentratedamong
women older than 48, this is more consistent with retirement than if both halves of this age
group respond in a similar fashion.

The results, shown in Table 5, are consistent with the early retirement amongwomen driving
the employment results in the main sample. Women above 48 experience severe declines
that far exceed those of average results and imply that the entire employment e�ects for
older women are driven by women over 48. Acquisitions cause employment benefit receipt
to rise dramatically for the oldest women at both Target and Buyer establishments, rising
by an average of Euro 127.70 (t=3.8) and Euro 77.4 (t=2.9) per year, respectively. Though we
cannot rule out that this benefit receipt occurs among workers unsuccessfully searching for
re-employment, this pattern is consistentwith typical pre-retirement benefit receipt patterns
in Germany (Börsch-Supan/Wilke, 2004).

In contrast to the women in our sample, acquisitions do not impact the earnings or employ-
ment ofmaleworkerswhoare 48andover in the year before theacquisition. If anything there
is tentative statistical evidence that the acquisition increases the probability of employment
for 48 and older men at Target establishments slightly (1.1 ppt, t=1.8).

7.3 Understanding Benefits from Acquisitions: Labor Force
Sample

Thediscussion in Section 3 leads us to hypothesize thatworkerswho remainwith consolidat-
ing establishments will experiencewage increases if, on average, the increase in rents at con-
solidating establishments exceeds reductions in their bargaining power.36 Results from the
full sample of workers in Section 7 show that acquisitions cause male workers who worked

35 These results are available upon request.
36 In the limiting case of competitive labor markets, any changes in wages reflect changes in workers’ outside
options. We assume some degree of imperfect competition in this analysis.
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at Buyer establishments before the acquisitions tomake Euro 379 (t=2.2) more per year. This
result, in conjunction with the Buyer workers’ relatively higher rates of retention (Figure 2),
suggests that increases in product market rents may drive wage increases among retained
workers.

Tobetter understand trends in changes in compensationwe restrict our sample to individuals
who continue to receive some employment earnings in all five years a�er an acquisition, a
decision that follows sample restrictions typically made in research pertaining to the impact
of layo�s onwages (e.g. Lachowska/Mas/Woodbury, 2018; Schmieder/vonWachter/Heining,
2018).37 Specifically, our restriction is that to be included in the “Labor Force” sample, an
individual must be either on an employment contract or receiving unemployment benefits
as of June 30 of each of the first five calendar years a�er their acquisition (or, for controls,
each of the five years following the acquisition year for which they satisfied sample eligibility
criteria.). Inclusion also requires having employment earnings of at least Euro 500 in each
year. It is important to note that becausewehave conditionedonanoutcome—employment
earnings during the post-acquisition years — the empirical results in this section are partial
correlations that are not estimates of average treatment e�ects. Despite this limitation, our
view is that the empirical exercise is informative for understanding which workers receive
wage increases a�er acquisitions.

A�er conditioning on the set of workers who remain in the labor force in all years a�er an
acquisition, we divide Buyer, Target, and Control workers into two groups. The first group is
workers who are “Retained” by the Buyer a�er the acquisition. To select this group, we iden-
tify thoseworkers in the labor force samplewhose predominant employer in the fi�h year af-
ter theacquisition is theBuyer. Controls are categorized in the retained sample if theyare em-
ployed at their t = −1 establishment in the fi�h year a�er their cohort reference year.38 The
second group is workers in the employment sample who are not employed at the Buyer (or,
for controls, reference establishment) in the fi�h year a�er the acquisition (reference year).
The purpose of this distinction is to examine (1) whether the consolidation confers any wage
benefits to Buyer or Target workers who remain in the labor market and (2) whether such
benefits accrue to workers only if they remain at the consolidating entity.

Importantly, because of establishment identifier assignment rules we cannot identify work-
ers who switch establishments but who are still retained by an acquiring company.39 For ex-
ample, we will categorize workers who are employed at the Buyer establishment’s company
butwho are transferred to aworkplace in a di�erentmunicipality or industry as not retained,
even though they remain at the same company. This shortcoming should lead us to under-

37 An important outlier in this literature is von Wachter/Song/Manchester (2011), which examines the impor-
tance of the inclusion of workers exiting administrative employment data.
38 This restriction allows for the possibility that “retained” workers are employed outside of the consolidating
entity in at least one year between the acquisition year and t = 5.
39 These rules are described in Section 4.3.
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state di�erences between workers who are retained and not retained.

Table 2 displays observable characteristics of workers in each sample and compares them to
workers in the full sample. There are two layers of selection that occur in this table: from the
full sample to the labor force sample and within the labor force sample between retention
and non-retention. Patterns into retention exhibit the samepatterns of extensivemargin em-
ployment responses reported inTable 4. Across Target, Buyer, andControlworkers, retention
into the labor force sample occurs for workers who are younger, more educated workers.

Patterns of retention among control workers in the labor force sample reflect a higher de-
gree of inter-firmmobility among higher educatedworkers, men, and youngerworkers, all of
whomare less likely to be retained. Wedonot observe di�erences in ex ante logwages across
retention status for controls, nor are there substantivedi�erences in averagewageoutcomes.
Taken together, thesepatterns suggest that leavingacontrol establishment is associatedwith
slightly lower earnings conditional on observable characteristics.

The patterns in selection on observables evident in the control group are also present among
Target and Buyer workers. Despite these similarities, average wage growth from t = −1 to
t = 5 among retained workers outpaces that of non-retained workers by approximately 3
ppt. Taken together, the means reported in Table 2 indicate that while overall patterns of
retention do not vary much across treatment and Control workers, wage growth conditional
on retention does. This average outcome is consistent with the acquisition causing a change
in rents, with that change being passed on to retained workers. In the following section, we
assess the magnitudes of this impact more formally.

7.4 Results for Workers Who Separate from Consolidating
Entity

As themeans in Table 2 suggest, there is little evidence to support the assertion that acquisi-
tions lead to higher earnings of workers who separate from consolidating entities but remain
employed. Panel A and Panel B of Figure 5 display coe�icients from estimates of (6.1) using
the sample of Target, Buyer, andControlworkerswhoare in the labor force but not employed
at their consolidating entity in the fi�h year a�er an acquisitionoccurs. Neitherwages nor an-
nual earnings respond to the acquisition for treated group a�er controls.

PanelsCandDofFigure5 showthat in contrast toworkerswhoarenot retained in t = 5, work-
ers who are retained by the buyer experience wage growth. Annual earnings of retained Tar-
getworkers increase immediately a�er the acquisitionbyEuro 161 (t=1.4) relative to controls.
Retained Target earnings growth relative to retained controls continues in the years follow-
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ing the acquisition, reaching Euro 509 (t=2.2) in the fi�h year a�er the acquisition. Log daily
wages follow a similar qualitative and quantitative pattern relative to the pre-acquisition
mean, rising .006 percent (t=1.9) immediately and eventually increasing more than 1.2 per-
cent (t=2.7). Though there are no detectable immediate earnings or wage responses among
Retained Buyers, their earnings growth outpaces that of Controls in subsequent years. By
the fi�h year a�er the acquisition, retained workers’ log daily wages are .006 percent (t=1.8)
higher than counterfactual, in line with estimated earnings growth of Euro 237 (t=1.9).

Di�erential selective retention on time-varying productivity of Buyer and Target workers rel-
ative to retention among controls may drive the earnings and wage impacts we observe in
Figure 5. However, there are no substantive di�erences between either group of treatment
retained workers and retained controls in pre-event periods, a pattern that suggests that the
earnings increases to retained treatedworkers reflects increased establishment rents shared
with such workers.

7.5 Di�erences by Pre-Acquisition Within-Establishment
Wage Group

Prior work assessing the wage impacts of acquisitions suggests that increased rents may be
shared di�erentially with di�erent groups of workers (Weiss, 1966). To this end, we examine
howwage impacts vary through the pre-acquisition wage distribution for treated workers by
augmentingour standardevent studymodelwith interactionsbetweenan indicator for being
a high-wage ex ante treated worker and the appropriate event study indicator. Specifically,
we estimate the following regression:

yit = αi + δt,c(i),X(i) + ξj(i)t +
5∑
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(7.2)

Thismodel di�ers fromEquation 6.1 in one important respect, which is the inclusion of an in-
teraction termof the event study indicator variables for treatmentwithHi, which is an indica-
tor for whether an individual’s t = −1wage exceeds themedian wage of their establishment
in that year. Estimates of βkL and γ

k
L summarize average deviations of workers in the bot-

tom half their establishment’s pre-acquisition wage distribution relative to controls within
the real wage decile and demographic group k years from an acquisition. Estimates of βkH
and γkH quantify di�erential deviations for Target and Buyer workers whose pre-acquisition
wages are or exceed the pre-acquisition establishment median.
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Figure 6 presents estimates of βkL, γ
k
L, β

k
H , and γ

k
H , from Equation 7.2 in which the dependent

variables are employment earnings and log daily wages. These estimates show that on aver-
age, wage and earnings increases occur among workers in the bottom of the pre-acquisition
wage distribution at Targets and Buyer establishments. According to Panels A and B of Figure
6, lower-wageworkerswho originated fromTarget establishments experience an immediate,
statistically significant increase in wages of 1.2 percent (t=4.4) which gradually widens to 2.9
percent five years following an acquisition (Figure 6 Panel B). The coe�icients on the high
wage interaction term βkH (hollow marker) show that above-median target workers do not
reap any of the wage gains accrued by their lower-paid counterparts. There are no distinc-
tive pre-trends among these workers, suggesting an absence of di�erential wage growth of
above- and below-median wage Target workers relative to controls within similar covariate
cells.

Post-acquisition trends in the earnings and wages for Buyer workers above- and below- me-
dianwagesmirror thoseofTargets. Thesearepresented inFigure6PanelsCandD.Pre-trends
among these groups suggest that below-median wage Buyer workers are on a downward
wage trajectory in the years preceding the acquisition. This pattern reverse a�er the acquisi-
tion, as wage gains accrue to this group. Coe�icients on the above-median interaction term
show that above-median Buyer workers do not experience di�erential wage growth relative
to controls in either the pre-acquisition or the post-acquisition period.

Taken as a whole, Figure 6 suggests that firm rents may be an important determinant of out-
comes for lower paidworkers. This finding is consistentwithGoldschmidt/Schmieder (2017),
who find that lower paid workers may lose rents when firm boundaries contract.

These results come with one important caveat. The IEB employment dataset censors indi-
viduals’ earnings above a social security earnings threshold. In this version of the paper,
we do not impute earnings above this threshold Card/Heining/Kline (2013); this sample con-
struction decision is likely to bias or work against finding impacts on the top-half of the pre-
acquisition wage distribution. However, only 12 percent of the workers in the years before
an acquisition have wages that hit the social security earnings threshold and are censored
and, in results that are available upon request, we do not observe changes in the share of
workers whose wages are censored a�er an acquisition. Though our setting is not ideal for
detecting wage impacts on top wage earners, the preponderance of evidence suggests that
even accounting for this limitation, any impacts for above-medianwageworkers are small.
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8 Other Impacts of Acquisitions

The previous sections showed that workers employed at establishments that are involved
in acquisitions tend to benefit from the consolidation, if those workers remain employed.
Although they are those for which there is a well-defined research design, these individuals
are far from the only workers whomay be impacted by the consolidation. In this section, we
outline two important groups of workers whomay be a�ected by an acquisition.

8.1 New Hires

An important component of understanding the extent to which employers may exert mar-
ket power in the a�ermath of consolidation is analyzing the extent to which wages for new
hires may fall. Taken together, our results on retained workers’ wage growth and muted av-
erage Buyer establishmentwage growth suggest that lowerwages paid to newhiresmay bal-
ance out thewage growth observed among retainedworkers. Such a result is consistentwith
e.g. employment protections for remainingworkers and firms adjusting on themargin of the
wages they pay to their new hires. Due to data access constraints, our analysis of new hires
is not yet complete. It will be completed in a future version of this paper.

8.2 Spillovers to Wage Growth at other Establishments:
Preliminary Findings

Manymodels of imperfect competition in labormarkets posit that a keymechanism forwork-
ers’ wage growth is their receipt of outside wage o�ers. If the reduction in average Buyer’s
post-acquisition size of 27 percent reflects a decrease in the number of o�ers sent to work-
ers or a reduction in the wages o�ered, acquisitions may be associated with slower wage
growth for workers at establishments beyond those which are directly involved in the con-
solidation.

Wage growth spillovers aremost likely to a�ectworkers at establishments that typically send
workers to Buyers or Targets. Theory and evidence pertaining to job search and mobility
through labor markets indicates that individuals tend to move across firms in a way that is
intended to improve their compensation or reduce their unemployment risk (e.g. Jarosch
2018). In light of this observation, reductions in hiring by consolidating establishments are
most likely to inhibit the wage growth of workers below the consolidating establishment on
the job ladder. By “breaking” the rungs of the job ladder, labor market consolidation may
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inhibit themobility and slowwage growth of workers whowould have otherwise received an
o�er from the consolidating establishment.

To examine the presence of such spillovers, we must identify establishments below Buyers
and Targets on the job ladder, and we must examine the wage growth and mobility of such
workers. In this analysis, we focus on spillovers among workers at establishments that typi-
cally send workers to Buyers.

We identify workers who are hired by Buyers from a separate establishment in the four years
before the acquisition. Using all employment-to-employment inflows to Buyers in the four
years preceding the acquisition, we identify a distinct “Feeder” establishment that comprises
a large shareofhiresat eachBuyer in theyearsbefore theacquisition.40 Toqualify asaFeeder,
an establishmentmust exist from event year -4 to event year 5, it must send at least 30 work-
ers to a Buyer in four years preceding the acquisition, and the number of hiresmust comprise
over 15 percent of all of the Buyer’s hires from employment in the four years before the ac-
quisition.41

We are able to identify 26 Buyer-Feeder relationships among the Buyers that associatedwith
acquisitions in our sample. The average characteristics of Buyers for which we identify Feed-
ers and thoseBuyers’ evolutionbeforeanda�er theacquisitionarequite similar to theoverall
average characteristics displayed in Table 1. The average number of workers hired from the
Feeder by the Buyer falls from 8.7 to 4.0 per year from the pre-acquisition period to the post-
acquisition period. This decline indicates that, at least in the set of acquisitions for which we
can identify Feeders, theaveragedecline inestablishment size comes inpart froma reduction
in hiring from Feeder establishments.

In the current version of this paper, we observe only the average wage paid to workers at
Feeder establishments and the total reduction in hiring from employment at Buyer estab-
lishments. To examine the extent to which reductions in Target hiring are associated with
changes in average wage growth, we estimate the following regression:

∆ ln ȳj = π0 + π1∆Hj + ej . (8.1)

40 In cases in whichmultiple establishments qualify as Feeders, we consider the establishment that sends the
largest number of workers to the Buyer.
41 In light of the establishment identifier assignment rules described in Section 4.1, we cannot definitively
conclude that workers at “Feeder” establishments are employed in distinct companies from the Buyer estab-
lishment. Nevertheless, we observe an averagewage premium among pre-acquisition employment transitions
from Feeder to Buyer of 8 percent, which we interpret as evidence that a transition across boundaries of a com-
pany has taken place in a typical Feeder-to-Buyer transition.
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In Equation8.1, j denotes aFeeder establishment, and∆ȳj is thedi�erence in the logaverage
daily wage at the feeder between event time five and event time negative four. ∆Hj is the
total number of workers moving from the Feeder to the Buyer in event years 0 through 5 less
the total number of workers moving from the Feeder to the Buyer in event years -4 through
-1. π1 is the correlation between log average wage growth and the total reduction in hiring.
If Buyers comprise a meaningful set of the o�ers given to Feeder workers and reductions in
observedhires fromFeeders reflect decreases in the volumeor attractiveness of Buyer o�ers,
then we expect π1 to be greater than zero.

Figure 7 illustrates the bivariate relationship between average wage growth and the change
in hires. In Panel A, we plot the average wage change against the change in the total number
of hires (∆Hj); in panel Bwe normalize the change in the total number of hires by the Feeder
establishment size and find that the strength of the relationship decreases, indicating that
much of the relationship between hiring and average wage changes may be confounded by
di�erences in establishment size.

The analysis above provides suggestive evidence that reductions in hiring at Buyer establish-
ments lead to slower wage growth for individuals who remain at Feeder establishments. In
future work, we hope to use the full worker histories of all individuals employed at Feeders
over time to conduct a complete analysis of changes inmobility, wage growth conditional on
mobility, andwagegrowthconditional on retentionamongworkersat Feederestablishments
before and a�er the acquisition.
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9 Conclusion

This paper provides direct, worker-level evidenceonaquestionof longstanding interest in la-
bor economics: how changes in productmarket and labormarket concentration a�ect work-
ers. We examine worker-level impacts of events associated with consolidation, acquisitions.
The acquisitions that we study benefit some workers and hurt others. Workers who remain
within the boundary of the consolidated establishment experiencemarkedwage growth rel-
ative to control workers who remain within the boundaries of establishments that do not
undergo an acquisition. Workers who remain in the labor force but are outside of the firm
that consolidate do not. In terms of labor earnings, the primary losers from acquisitions are
women over 48, who exit private employment early in a manner consistent with early re-
tirement. Our findings are consistent with rents increasing at consolidating establishments
or workers’ bargaining power rising. As theory and context suggest that the consolidation
shoulddecreaseworkers’ bargainingpower,we interpretour findingsasmost consistentwith
the former.

We concludebyhighlighting two important limitations to this study and their implications for
further research. First, our comparisons workers who are retained by Buyers reflect partial
correlations and cannot be interpreted causally. Though there is little evidence of selection
on observable characteristics, development of a selection correction to address this limita-
tion would provide a clearer picture of the importance of remaining within firm boundaries
among consolidating firms.

Second, due to data limitations we cannot directly estimate the relationship between the
acquisitions in our sample and conventional measures of labor and product market concen-
tration. Instead, we must rely on the fact that acquisitions between companies in narrow
horizontal industries and within confined geographic space likely, on their own, serve to in-
crease concentration. Our estimates are best interpreted as a reduced form e�ect of product
and labor market consolidation on workers. We view future work utilizingmore comprehen-
sive measures of product and labor market concentration as a promising avenue for future
research.
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Tables

Table 1: Mean characteristics of Target andBuyer establishments in year preceding transaction, full
sample

(1) (2)
Target Buyer

Number of workers 58.7 173.7
Log num. workers 3.74 4.75
Daily wage 104.0 105.2
College-educated .10 .10
Male .65 .63
Age 42.13 41.49
N 264 243

Notes: Entries in table are means of Target (Column 1) and Buyer (Column 2) characteristics. Observations are
not weighted by establishment size. Characteristics are measured in the year before the transaction occurs.
Daily wages are measured in 2010 Euros. Targets and Buyer establishments are identified according to the
methodology outlined in Section 4.3.
Source: Own calculations.
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Table 4: Di�erence in di�erences results
(1) (2) (3) (4)

Emp. Earnings Employment Retention UI receipt

Panel A: Full Sample

Full sample
Ti × Postit -386.930 -0.017 -0.064 33.677

(225.283) (0.004) (0.008) (11.796)
Bi × Postit 18.674 -0.002 -0.017 9.390

(140.142) (0.002) (0.008) (10.690)
N 3,835,040 3,835,040 3,835,040 3,835,040

Panel B: Full Sample, By group

Men 40 and Over
Ti × Postit -224.629 -0.004 -0.064 17.512

(276.840) (0.005) (0.014) (22.364)
Bi × Postit 69.743 0.005 -0.010 -7.064

(225.401) (0.004) (0.009) (18.865)
N 1,497,730 1,497,730 1,497,730 1,497,730

Men 39 and Under
Ti × Postit -58.31 -0.014 -0.075 19.89

(338.62) (0.006) (0.016) (11.88)
Bi × Postit 379.22 -0.001 -0.033 5.08

(171.42) (0.003) (0.010) (7.54)
N 1,019,030 1,019,030 1,019,030 1,019,030

Women 40 and Over
Ti × Postit -1152.13 -0.040 -0.071 84.69

(306.95) (0.007) (0.012) (20.76)
Bi × Postit -647.84 -0.021 -0.023 43.44

(211.81) (0.006) (0.008) (16.85)
N 883,030 883,030 883,030 883,030

Women 39 and Under
Ti × Postit -302.04 -0.023 -0.051 16.20

(458.32) (0.010) (0.017) (15.08)
Bi × Postit 92.91 -0.000 -0.001 5.06

(245.43) (0.006) (0.011) (10.09)
N 435,250 435,250 435,250 435,250

Notes: Numeric table entries in labeled rows are di�erence-in-di�erences estimates of the e�ect of the acqui-
sition on average yearly post-acquisition outcomes for pooled sample in Panel A and {βg, γg} for distinct de-
mographic groups g separately in Panel B (see equation 7.1). Columns denote dependent variable of interest.
Ti and Bi are indicators for Target and Buyer treatment status, respectively. Postit is an indicator denoting
whether anobservationoccurs in a year a�er an acquisition (or, for Controls, a�er the treatment year of their co-
hort). Standard errors, clustered by pre-event year establishment, are in parentheses. Minimum andmaximum
ages for sample inclusion (measured in pre-event year) are 25 and 55, respectively. Columns denote estimates
frommodels estimated separately for treated and control units in group designated in row header.
Source: Own calculations.
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Table 5: Di�erences in di�erences results: Focus on older workers
(1) (2) (3) (4)

Emp. Earnings Employment Retention UI receipt

Men 48 and Over
Ti × Postit -237.42 -0.003 -0.059 -31.70

(416.82) (0.008) (0.015) (37.07)
Bi × Postit 303.08 0.012 0.005 -64.04

(344.10) (0.007) (0.010) (30.90)
N 738,030 738,030 738,030 738,030

Women 48 and Over
Ti × Postit -2126.15 -0.067 -0.087 129.70

(476.32) (0.011) (0.013) (34.39)
Ti × Postit -1271.59 -0.041 -0.038 77.40

(337.64) (0.009) (0.010) (27.13)
N 458,850 458,850 458,850 458,850

Notes: Numeric table entries in labeled rows are di�erence-in-di�erences estimates of the e�ect of the acquisi-
tion on the average yearly post-acquisition outcomes for all workers all workers over 48 separately by gender.
Columns denote dependent variable of interest. Ti andBi are indicators for Target and Buyer treatment status,
respectively. Postit is an indicator denotingwhether an observation occurs in a year a�er an acquisition (or, for
Controls, a�er the treatment year of their cohort). Standard errors, clustered by pre-event year establishment,
are in parentheses. The maximum age of sample inclusion is 55.
Source: Own calculations.
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Figures

Figure 1: MeanCharacteristicsofTargetandBuyerEstablishments inYearsPrecedingandFollowing
Transaction
(a) Panel A: Number of Workers
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(b) Panel B: Log Number of Workers
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(c) Panel C: Average Log Daily Wage
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Notes: Panel A depicts the mean of the total number of part time and full time employees in across all Target
(blue diamond) and Buyer (red circle) establishments as of June 30 of each year preceding and following the
acquisition, which occurs at event time zero. Dotted lines depict 95% confidence intervals constructed using
standard errors of the means. Target establishments do not exist in the year a�er the acquisition (See Section
4.3). Dashed line at t = 0 denotes the year of the acquisition. Panel B depicts the average log number of work-
ers. Panel C depicts the average log daily wage (in 2010 Euros) among workers employed at Buyer and Target
establishments. There are 243 Buyer establishments, 264 Target establishments, and 243 transactions underly-
ing these figures.
Source: Own calculations.
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Figure 2: Average outcomes of Target, Buyer, and Control workers over event time
(a) Panel A: Employment Earnings
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(b) Panel B: Probability of Employment
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(c) Panel C: Probability of Employment at Consolidated
Entity
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(d) Panel D: UI Benefit Receipt
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Notes: Panel presentsmeans over event time for the 9,123 Target, 25,285 Buyer, and 352,763 Control workers in
the sample of directly-impacted workers. Characteristics of workers are reported in Table 2. Sample construc-
tion is described in Section 6. Dotted lines depict 95% confidence intervals constructed using standard errors
of themeans. Dashed line at t = 0 denotes the year of the acquisition. Panel A depicts the average employment
earnings (in 2010 Euros) over event time by group. We assign individuals who do not appear in the sample Euro
0. Panel C depicts average retention rate at the consolidated entity over time. The consolidated entity is the
Buyer for all treated in workers in the post-event period, otherwise it is a worker’s t = −1 establishment. Panel
D depicts the average UI annual amount of UI benefits received by workers across groups and event time.
Source: Own calculations.
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Figure 3: Baseline employment earnings pre-event trends conditional on di�erent sets of covari-
ates
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Notes: Figure depicts the slope of a bivariate regression line fitted through pre-event eventtime coe�icients{
βk, γk

}k=−1

k=−4
separately for each covariate model. Covariates included in eachmodel are described in 3. Red

line shows that preferred model is Model 5.
Source: Own calculations.
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Figure 4: Event study coe�icients showing e�ect of acquisition on Target and Buyer outcomes
(a) Panel A: Employment Earnings
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(b) Panel B: Probability of Employment

-.0
4

-.0
3

-.0
2

-.0
1

0
.0

1
P(

Em
pl

oy
ed

)

-1 0 1 2 3 4 5
Years relative to acquisition

Target Buyer

(c) Panel C: Probability of Employment at Consolidated
Entity
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(d) Panel D: UI Benefit Receipt
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Notes: Panels present coe�icients (points) and 95% confidence intervals (dotted bars) from estimates of Equa-
tion 6.1 using the dependent variable specified in the panel title. Standard errors are clustered by t = −1
establishment. Estimation sample contains 3,835,040 observations. Coe�icients in the pre-acquisition period
in Panels B and C are omitted as the sample of treated and control workers is restricted to be employed in these
years.
Source: Own calculations.
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Figure 5: Di�erences in earnings and wages by retention status
(a) Panel A: Employment earnings, retained group
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(b) Panel B: Log daily wage, retained group
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(c) Panel C: Employment earnings, not retained group
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(d) Panel D: Log daily wage, not retained group
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Notes: Figure presents coe�icients and 95% confidence intervals from estimates of Equation 6.1 using the sam-
ple of treatedworkerswho are retained by Buyers in t = 5 and control workerswho are retained by their t = −1
establishment in t = 5. Panels A and B present coe�icients and 95% confidence intervals from estimates of
Equation 6.1 using the sample of treated workers who are not retained by Buyers in t = 5 and untreated work-
ers who are not retained by their t = −1 establishment in t = 5. Standard errors are clustered by t = −1
establishment.
Source: Own calculations.
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Figure 6: Trends in wages and earnings by within establishment wage group, Retained workers
(a) Panel A: Employment earnings, Target workers
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(b) Panel B: Log daily wage, Target workers
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(c) Panel C: Employment earnings, Buyer workers
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(d) Panel D: Log daily wage, Buyer workers
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Notes: Figurepresent coe�icients and95%confidence intervals fromestimatesof Equation7.2using the sample
of treated workers who are retained by Buyers in t = 5 and control workers who are retained by their t = −1
establishment in t = 5. Panels A and B show estimates where dependent variable is employment earnings and
log daily wage among Target workers, respectively. Panels C and D display coe�icients for Buyer workers. Filled
markers denote coe�icient estimates for below-median workers; hollow markers denote coe�icient estimates
on interaction between event time indicator and an indicator for high wage workers. Summing coe�icients
generates average outcome for above-median workers relative to controls. Standard errors are clustered by
t = −1 establishment.
Source: Own calculations.
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Figure 7: Changes in Feeder average wages and changes in Buyer total hires
(a) Panel A: All hires
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(b) Panel B: Hires relative to size
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Notes: Figures plot the changes in the average log wage at Feeder establishments between t=-4 and t=5 against
the total change in hiring that occurs at the Buyer establishment associated with that Feeder between the pre-
acquisition period and the post-acquisition period. Plots represent the regression in Equation 8.1.
Source: Own calculations.
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