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Abstract This paper examines the effect of mergers
and acquisitions on employment growth in newly
acquired firm establishments. Based on a unique full
sample of manufacturing and services firms in Swit-
zerland, our main finding is that the relative size of a
deal is an important growth determinant: While the
initial size of the acquiring firm is positively related to
an acquired establishment’s growth, the opposite
holds true for the initial size of the acquisition. We
also contribute to a controversial debate on firm
growth in general by rejecting Gibrat’s law of
proportionate growth for firm establishments in Swit-
zerland. In fact, employment growth decreases with an
establishment’s initial size and age—at the aggregate
level as well as within separate subsamples of
manufacturing and services firms.
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1 Introduction

What determines the growth of firms and their
establishments?' Do small establishments grow more
rapidly than large ones? And how is an establish-
ment’s growth affected by mergers and acquisitions?
The empirical analysis of firm growth—often mea-
sured in terms of employment—has received consid-
erable attention since the formulation of Gibrat’s law
of proportionate growth, stating that the growth of a
firm is uncorrelated with its initial size (Gibrat 1931;
Sutton 1997). However, the jury is still out. While
most recent studies tend to reject Gibrat’s law, others
accept it as appropriate depending on, for example, the
sector of activity (Audretsch et al. 2004; Daunfeldt
and Elert 2013). Even less is known about how
mergers and acquisitions affect employment growth in

! By “establishment,” this study refers to a building or building
complex of a firm which can either be a single-establishment
firm, the headquarters of a multi-establishment firm, or be a
companion establishment of a multi-establishment firm. A
manufacturing establishment may also be referred to as “plant”.
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newly acquired establishments. Does growth decrease
following a merger such that efficiency gains from
cutting overlapping functions are realized? Or does
growth actually increase such that a firm’s expansion
is reinforced? Surprisingly, while the size of firms and
establishments plays a central role in the general
literature on firm growth, it has been disregarded as a
potential determinant in the literature that analyzes the
employment effects of mergers and acquisitions.
Neither the size of the acquiring firm nor the size of
the acquired target establishments has been taken into
account so far.

This paper uses the Swiss Business Census (“BFS
Betriebszédhlung”) to study firm growth in the course
of mergers and acquisitions. The Swiss Business
Census is a unique full sample of all firms and firm
establishments registered in Switzerland. Collected by
the Swiss Federal Statistical Office [“Bundesamt fiir
Statistik (BFS)”’], the data allow us to track individual
firm establishments and their characteristics from
2001 to 2005. Out of about 348,000 establishments
that constitute the Swiss services and manufacturing
sector in the year 2001, we identify 5,389 establish-
ments that were acquired by another firm within the
subsequent four years. These numbers also include
very small establishments, which are often disre-
garded by other studies due to the lack of data
availability. In fact, the full sample property of our
data set makes this study to a study of small
businesses: measured in 2001, more than 86 % of all
establishments in Switzerland have less than 10
employees and more than 97 % of all establishments
have less than 50 employees.”

Our empirical model relates an establishment’s
employment growth between 2001 and 2005 to a
number of explanatory variables. At first, variables are
included, which have been identified as potential
general growth determinants by the literature, such as
the initial size or age of the establishment. We then
investigate how the status of being “recently
acquired” influences growth outcomes. To cope with
endogeneity concerns, in a robustness check we

2 The Swiss Federal Statistical Office defines four size groups
for firms in Switzerland. Micro-firms are defined as having 0-9
employees, small firms have 10—49, medium firms have 50-249,
and large firms have 250 or more employees. For convenience,
the same thresholds are applied to characterize establishments
here.

@ Springer

employ the idea that among multi-establishment
mergers—where not just one but several different
establishments are acquired at the same time—the
acquisition of an individual establishment can be
treated as exogenous.

Among a number of findings, three results stand
out. First, we find that establishment growth decreases
with an establishment’s initial size and age. We can
thus reject Gibrat’s law of proportionate growth,
stating that growth is uncorrelated with initial size.
This result holds at the aggregate level as well as when
manufacturing and services sectors are evaluated
separately. The following sections will show how this
contributes to an ongoing discussion on the growth of
firms and firm establishments in general. Second,
turning to the analysis of mergers and acquisitions, we
find that the size of the acquiring firm is positively
related to the growth of a newly acquired establish-
ment. Third, the combined size of the newly acquired
establishments is negatively related to its growth. In
other words, the relative size of a deal is an important
determinant for the internal growth of a newly
acquired establishment’s workforce. This finding is
new to the literature and the following sections will
provide a number of possible explanations.

The remainder of this paper is structured as follows.
Section 2 presents some theoretical considerations
and a brief review of the two strands of the literature
this study contributes to. Section 3 describes our data.
Section 4 introduces the empirical model. Section 5
provides our regression results and their discussion.
Section 6 presents some further robustness checks.
Section 7 concludes and suggests directions for future
research.

2 Related literature

This paper is related to two strands of the literature.
First, this paper contributes to an ongoing discussion
on the growth patterns of firms and firm establish-
ments in general. The debate may have started with the
formulation of Gibrat’s law of proportionate growth.
Gibrat (1931) stated that the growth of a firm or of an
establishment is uncorrelated with its initial size. This
(non-existing) relationship between initial size and
growth was intended to be helpful for the mathemat-
ical modeling of firm dynamics. Indeed, Gibrat (1931)
found it to be empirically true for his data on French
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manufacturing establishments in 1920 and 1921.
Other early studies accept his findings, at least as a
first approximation (see Sutton 1997 for a survey).
Later studies, by contrast, tend to reject Gibrat’s law
and find an inverse relationship between growth and
size or age—at the firm level (Hall 1987; Evans 1987a,
b; Dunne and Hughes 1994; Harhoff et al. 1998) as
well as at the level of individual establishments
(Dunne et al. 1989; Blonigen and Tomlin 2001).> An
explanation for this inverse relationship is the theory
of learning over time, as proposed by Jovanovic
(1982). Notably, most of these studies are based on
aggregate samples of manufacturing firms.

Recent studies on firm growth qualify these insights
by evaluating new (sub)samples of firms. Between
groups of small and large firms, young and old firms,
and firms of different sectors, differing effects of size
and age on growth are observed. Geroski and Gugler
(2004), for example, confirm an inverse size—growth
relationship for small and young manufacturing firms,
but find Gibrat’s law to hold for large and mature
manufacturing firms. Further studies reach similar
conclusions (Lotti et al. 2003; Fotopoulos and Gioto-
poulos 2010; Nunes et al. 2013). A study by Audretsch
et al. (2004) raises the question whether services firms
are systematically different to manufacturing firms. In
contrast to most related manufacturing studies, the
authors indeed find Gibrat’s law to hold in number of
small-scale hospitality industries. Also other studies
emphasize that there may be fundamental sectoral
differences (Teruel-Carrizosa 2010; Daunfeldt and
Elert 2013). An explanation which is in line with these
findings is that young and small firms have a higher
pressure to grow until they reach a minimum efficient
scale that allows them to survive in the market.
Furthermore, the threshold for such a minimum
efficient scale may be much lower in a typical services
industry than in the manufacturing sector (e.g., Teruel-
Carrizosa 2010).

In addition to size, age, and sector of activity, it
should be noted that the literature explores a number of
further potential growth determinants. These include
financial constraints (Carpenter and Petersen 2002;

3 Note that total firm growth can be decomposed into internal
establishment growth and external growth through the acquisi-
tion of additional establishments. Thus, the results for aggregate
internal establishment growth are not necessarily equivalent to
total firm growth.

Oliviera and Fortunato 2006), location (Hoogstra and
van Dijk 2003; Reid and Xu 2012), sales uncertainty
(Lensink et al. 2005), the use of external business
advice (Robson and Bennett 2000), and technology
intensity (Almus and Nerlinger 2000; Yasuda 2005).

A second strand of the literature this paper
contributes to is the analysis of the effects of mergers
and acquisitions on (employment) growth. So far, a
coherent theory that would predict such effects does
not exist. The reason might be that it is indeed difficult
to capture all relevant mechanisms within a single
theoretical model. Individual mergers take place for
different motives, implying also different effects on
employment. A study by Andrade et al. (2001)
classifies the possible reasons for mergers and acqui-
sitions into five categories: (1) efficiency-related
reasons, (2) the creation of market power, (3) market
discipline, (4) agency costs, and (5) opportunities for
diversification. Suppose, for example, a merger takes
place for efficiency-related reasons. Typically, this
implies that there exist overlapping job functions that
can be cut. In the course of the merger, employment
then gets reduced in order to realize the intended
efficiency gains. Suppose, by contrast, two businesses
merge because of the empire-building tendencies of
their managers as a particular form of agency costs.
The managers are then interested in hiring even more
employees for the newly acquired establishment.
Suppose, as a third example, firms use mergers as a
vehicle to diversify their range of products. In an
extreme case of very different products, there are no
overlapping job functions that could be cut. For such
mergers, we would expect that employment does not
change at all.

Previous empirical studies indeed provide a mixed
picture concerning the overall effect of mergers and
acquisitions on employment. A number of studies find
negative effects of corporate takeovers on employ-
ment. Conyon et al. (2002) suggest that firms in the
UK reduce joint output as well as their overall use of
labor after a merger. For related firms and hostile
mergers, these effects are found to be particularly
strong. Gugler and Yurtoglu (2004) find no significant
effect for firms in the USA, but negative effects for
firms in Europe. They attribute this difference to more
rigid labor markets in Europe. Also a study by Bhagat
et al. (1990) falls into the group of studies which find
negative employment effects of corporate takeovers.
In addition, they observe that white-collar employees
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are disproportionately affected by layoffs, many of
them due to consolidations of headquarters. In a
similar manner, Lichtenberg and Siegel (1990) differ-
entiate between production establishments and auxil-
iary  establishments  where top  managers,
administrators, and R&D personnel are employed.
According to their study, ownership changes lead to a
much lower employment growth in auxiliary estab-
lishments compared with production establishments.

Mixed effects depending on the type of acquisition
are found in a sample of US manufacturing firms in the
state of Michigan by Brown and Medoff (1988). They
define three types of acquisition: asset-only sales,
where ownership changes take place without integra-
tion with another firm; simple sales, where firms
acquire assets of other firms without absorbing the
workforce; and mergers, where most workers of the
acquired firm are absorbed or combined with those of
the acquirer. For firms that are part of simple sales or
mergers, they find that employment decreases. For
firms that are part of asset-only sales, they find the
opposite.

A number of other studies tend to find positive
effects of acquisitions on employment. According to
an early study by Green and Cromley (1982),
employment increases in the period following a
horizontal merger. Using plant-level data for the US
manufacturing sector, McGuckin and Nguyen (2001)
find positive overall effects of changes in ownership
on jobs and wages as well. However, this finding does
not hold for the group of larger plants where owner-
ship changes are actually associated with job losses.
Furthermore, acquired plants are found to have a
smaller probability of closing.

Overall, both strands of the literature are still of
explorative nature and provide ample room for further
research. This paper contributes to our understanding
of a firm’s growth determinants by analyzing a new
data set which includes all firm establishments in
Switzerland. In view of the first strand of the literature,
it becomes clear that the initial size and age of an
establishment should be taken into consideration as
potential growth determinants in our analysis. It also
seems reasonable to analyze manufacturing and ser-
vices firms separately. On the one hand, given the
enormous share of small firms and establishments
among the Swiss economy, we could hypothesize that
Gibrat’s law will be rejected. On the other hand, it
might still hold in the services sector if the minimum-
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efficient-scale firms’ need to reach is small enough.
While the size of firms and establishments plays a
central role in the general literature on firm growth, it
is surprising that it has been disregarded in the second
strand of the literature above. We should thus pay
attention to the role of firm size in the course of
mergers and acquisitions. In particular, the size of the
acquiring firm and the size of the acquired target
establishments in a merger should be taken into
account when evaluating related changes in employ-
ment growth.

3 Data
3.1 Data source

Our analysis is based on the Swiss Business Census
(“BFS Betriebszdhlung”), a high-quality survey
including all firms and firm establishments operating
in the secondary and tertiary sector in Switzerland.
The data are collected by the Swiss Federal Statistical
Office [“Bundesamt fiir Statistik (BFS)”], with sup-
port from regional statistical offices. Collection takes
place every three to four years via paper question-
naires, online questionnaires, or profiling methods
such as interviews. Participation is mandatory for all
firms in Switzerland. Among other variables, the
survey captures the location, the sector of economic
activity, and the number of employees of individual
establishments. The Business Census is an important
reference statistic for Switzerland that serves as a basis
for various official reports on structural changes in the
economy. It is also used for guiding political measures
concerning, for example, regional development and
planning.* For this paper, we have data for the census
years 2001 and 2005 available.

Each establishment observation in the Business
Census is associated with a unique 9-digit identifica-
tion number by the Swiss Federal Statistical Office (in
German denoted as “Betriebs- und Unternehmensreg-
ister-Nummer”). In addition, it is associated with a
separate 9-digit identification number for the firm it
belongs to. The firm number is not unique in a sense

4 See Swiss Federal Statistical Office (2006) for further
information on the Business Census, including information on
methods, its legal basis, and its usage. Also, a sample
questionnaire is provided.
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that several establishments may belong to the same
parent firm and thus have the same firm number. Apart
from these identification numbers, the data are confi-
dential and do not provide the firms’ names. Identi-
fication numbers are consistent across sectors and
regions, and they are stable over the census years
under consideration. We can thus track individual
firms and establishments from 2001 to 2005.

Based on this data structure, the growth rate of an
establishment in terms of its number of employees can
be calculated. Furthermore, an acquisition can be
identified by the change of the firm number of an
individual establishment between the years 2001 and
2005. In order to exclude simple ownership changes,
where an establishment does not get integrated into a
new institutional unit, we additionally require a
resulting firm to consist of at least two establishments
in 2005.

3.2 Variables and descriptive statistics

In this section, we describe the variables in our data set
and provide a first impression on what kind of
acquisitions this study is based. As in the regression
analysis that follows later, only establishments sur-
viving from 2001 to 2005 are considered here, where
corresponding growth rates can be calculated. In total,
there are 262,032 such firm establishments in Swit-
zerland. Table 1 presents summary statistics for all
major variables. While panel I of Table 1 shows these
statistics for all establishments in our data set, panel 11
shows them for the subsample of acquired establish-
ments only. Following our definition of an acquisition
from above, for establishments acquired between 2001
and 2005 we set the dummy variable A equal to 1,
while it is set to zero otherwise.

Size 2001 denotes the size of an establishment in
2001, measured by its number of full-time equivalent
employees. Size 2005 denotes the size of an establish-
ment in 2005. As shown in panel I of Table 1, the size
of establishments in 2001 ranges from 0.27 to about
5,333 full-time equivalent employees, with 8.80 being
the average. Values for the year 2005 look similar. As
shown in panel II, a total of 5,389 establishments got
acquired between 2001 and 2005. Among acquired
establishments, the size in 2001 ranges from 0.27 to
about 1,542 full-time equivalent employees. In 2005 it
ranges from 0.27 to about 862. Although maximum
values are thus lower for acquired establishments,

acquired establishments are larger on average, with
21.75 full-time equivalent employees being the aver-
age for 2001 and 18.52 being the average for 2005.

There are three Age dummies, which are con-
structed as follows: Age4 equals 1 if an establishment
began operation between October 1998 and September
2001, that is, if it had been in existence from 4 to 7
years by 2005. Age7 equals 1 if an establishment
began operation between October 1995 and September
1998, that is, if it had been in existence from 7 to 10
years by 2005. Agel0 equals 1 if an establishment
began operation before October 1995, that is, if it had
been in existence for 10 years or more by 2005.
Otherwise the dummy equals zero. In order to find out
an establishment’s age, we check the existence of an
establishment in surveys from 1995 and 1998 (due to
changes in the coding system of firm numbers, we
could not use these survey years for other parts of the
analysis). Among all establishments, 18 % fall into the
youngest age group, 13 % into the middle group, and
69 % into the oldest age group. Among acquired
establishments, the corresponding distribution looks
very similar.

HQ is a dummy which catches the headquarters
status of an establishment in 2001. It equals 1 if an
establishment is a single-establishment firm or the
headquarters of a multi-establishment firm, and zero
otherwise. Foreign Capital is a dummy which equals 1
if an establishment is (at least partly) owned by foreign
capital in 2001, and zero if not (or if foreign ownership
is unknown, as in some cases). Finally, Export Industry
is a dummy which equals 1 if an establishment belongs
to an industry in which an above-average share of firms
exports in 2001, and zero otherwise. Among all
establishments, 89 % are headquarters, 2 % are owned
by foreign capital, and 63 % operate in an export-
oriented industry, following these definitions. Among
acquired establishments, only 34 % are headquarters,
but4 % are owned by foreign capital and 71 % operate
in an export-oriented industry.

There are three variables that are only available for
the group of acquired establishments. Integration Size
denotes the sum of the number of employees (in full-
time equivalents) in 2001 of all establishments the
acquirer of an establishment acquired between 2001
and 2005. It ranges from 0.27 to 13,888.08 full-time
equivalent employees, with 3,789.35 being the aver-
age. Acquirer Size is the total number of employees (in
full-time equivalents) of the acquiring firm of an
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Table 1 Summary

= " . Variable Min. Median Mean SD Max. Obs.
statistics for major variables
I. All establishments
Size 2001 0.27 2.65 8.80 39.91 5,333.06 262,032
Size 2005 0.28 2.62 8.78 40.42 5,825.10 262,032
Aged 0.00 0.00 0.18 0.38 1.00 262,032
Age7 0.00 0.00 0.13 0.34 1.00 262,032
Agel0 0.00 1.00 0.69 0.46 1.00 262,032
HQ 0.00 1.00 0.89 0.32 1.00 262,032
Foreign Capital 0.00 0.00 0.02 0.14 1.00 262,032
Export Industry 0.00 1.00 0.63 0.48 1.00 262,032
A 0.00 0.00 0.02 0.14 1.00 262,032
As in the following II. Acquired establishments (A = 1)
regrg]S'Si}(l)n anal)’lsliss only' Size 2001 0.27 5.93 21.75 63.99 1,542.60 5,389
establishments that survive .
from 2001 to 2005 are Size 2005 0.28 5.31 18.52 53.47 862.51 5,389
considered. In addition to Aged 0.00 0.00 0.16 0.36 1.00 5,389
all establishments, values Age7 0.00 0.00 0.13 0.34 1.00 5,389
for the subsample of Agel0 0.00 1.00 0.71 035 1.00 5,389
acquired establishments
(A = 1) are presented. HQ 0.00 0.00 0.34 0.47 1.00 5,389
Missing values for Acquirer Foreign Capital 0.00 0.00 0.04 0.21 1.00 5,389
Size and Related Industry Export Industry 0.00 1.00 0.71 0.46 1.00 5,389
lead to a. reduced number of A 1.00 1.00 1.00 0.00 1.00 5389
observations for these
variables. Source: Own Acquirer Size 0.27 207.24 4,057.17 9,574.91 29,666.63 2,850
calculations based on the Integration Size 0.27 92.08 1,786.58 3,789.35 13,888.08 5,389
Swiss Business Census Related Industry ~ 0.00 1.00 0.63 0.48 1.00 2,850

(“BFS Betriebszidhlung”)

establishment in 2001. It ranges from 0.27 to
29,666.63 full-time equivalent employees, with
9,574.91 being the average. Related Industry equals
1 if the headquarters establishment of the acquiring
firm operates in the same industry in 2001 as the
acquired establishment. In our data set, 63 % of all
acquired establishments were acquired by a firm
operating in a related industry.

Table 2 presents the total number of establishments
in 2001, the number of establishments acquired
between 2001 and 2005, and the acquisition rate for
the manufacturing sector, split up by individual
industries at the two-digit level. Table 3 does the
same for the services sector. We define the acquisition
rate as the number of establishments that are acquired
from 2001 to 2005 divided by the total number of
establishments in 2001.

In the manufacturing sector, 382 establishments out
of 43,071 establishments were acquired, leading to an
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acquisition rate of 0.89 %. The highest number and also
the highest rate of acquisition can be found in the
industries for food products and beverages and chem-
icals. In the services sector, 5,007 out of 305,410
establishments were acquired, leading to an acquisition
rate of 1.64 %, almost twice as much as in the
manufacturing sector. Here, the highest acquisition rates
can be found in the industries for post and telecommu-
nications, banks, and insurance companies. Retail trade
is the industry with the highest number of acquired
establishments, however. In sum, Switzerland had
348,481 establishments in 2001, of which 5,389 were
newly acquired by another firm between 2001 and 2005.

Figure 1 shows the frequency distribution of the
relative deal size, divided into four acquirer size
groups. A general observation is that most acquiring
firms acquire targets which are in sum smaller than
themselves (relative deal size smaller than one). Still,
patterns are different depending on the size group the
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Table 2 Firm establishment acquisitions in the manufacturing sector

Industry Establishments Acquisitions %o
15 Manufacture of food products and beverages 3,188 107 3.36
16 Manufacture of tobacco products 18 0 0.00
17 Manufacture of textiles and textile products 766 4 0.52
18 Manufacture of wearing apparel 983 19 1.93
19 Manufacture of luggage, handbags, and saddlery 309 0 0.00
20 Manufacture of wood and of products of wood 6,578 13 0.20
21 Manufacture of pulp, paper, and paper products 251 3 1.20
22 Publishing, printing, and reproduction of recorded media 4,697 30 0.64
23 Manufacture of coke and refined petroleum products 11 0 0.00
24 Manufacture of chemicals and chemical products 1,143 36 3.15
25 Manufacture of rubber and plastic products 894 6 0.67
26 Manufacture of other non-metallic mineral prod. 1,521 32 2.10
27 Manufacture of basic metals 296 5 1.69
28 Manufacture of fabricated metal products 8,253 27 0.33
29 Manufacture of machinery and equipment n.e.c. 3,689 32 0.87
30 Manufacture of office machinery 145 0 0.00
31 Manufacture of electrical machinery 1,142 13 1.14
32 Manufacture of radio and television 689 8 1.16
33 Manufacture of medical and optical instruments 3,552 29 0.82
34 Manufacture of motor vehicles and trailers 195 1 0.51
35 Manufacture of other transport equipment 424 3 0.71
36 Manufacture of furniture, jewelry, and toys 3,970 10 0.25
37 Recycling 357 4 1.12
All manufacturing industries 43,071 382 0.89

This table splits up the sample of establishments operating in the Swiss manufacturing sector into different industries at the two-digit
level, following the NOGA 2002 industry classification used by the Swiss Federal Statistical Office. For each industry, it then shows
the number of establishments in 2001, the number of acquisitions that took place between 2001 and 2005, and the resulting
percentage of acquired establishments. Source: Own calculations based on the Swiss Business Census (“BFS Betriebszahlung™)

acquirer belongs to. While more than 60 % of large
acquiring firms acquire targets which are in sum
smaller than 25 % of their initial own size, the
distribution broadens considerably for smaller acquir-
ers: many micro-acquirers also acquire targets which
have in sum up to 50, 75, or 100 % of their own size. A
few targets are even larger than the acquirers them-
selves. One possible explanation is a better availability
of relevant targets in this size group.

4 Empirical model
Our empirical model is an OLS specification similar to

that of Brown and Medoff (1988) and McGuckin and
Nguyen (2001). In its main version, it takes the form

1n(

$2e2008) — By -+ By A+ iy In(Size 2001)
+ B3 In(Size 2001)* 4 p,Age7
+ fsAgel0+ BcHQ + B, Foreign Capital
+ BsExport Industry + oA
x In(Acquirer Size) + 5,,A
x In(Integration Size) + ;A x Age7
+ f1,A xAgel0+ f3A X HQ
+ f14A x Foreign Capital
+ f15A X Export Industry + A
X Related Industry

+ 226:1 Bi7.alndustry,
—|—Z;:1ﬂ1&gRegi0ng+e (1)
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Table'3 Firm o Industry Establishments  Acquisitions %
establishment acquisitions
in the services sector 40  Electricity, gas, steam, and hot water supply 453 19 4.19
41  Collection, purification, and distribution of water 29 0 0.00
45  Construction 36,108 162 0.45
50 Sale, maintenance, and repair of motor vehicles 15,308 138 0.90
51 Wholesale trade and commission trade 20,877 249 1.19
52 Retail trade and repair of household goods 46,453 1,103 2.37
This table splits up the 55 Hotels and restaurants 26,974 676 2.51
sample of establishments 60 Land transport and transport via pipelines 8,579 89 1.04
operating in the SW(;?; 61  Water transport 102 0 0.00
services sector into different .
industries at the two-digit 62 Air transport 240 6 2:50
level, following the NOGA 63  Supporting and auxiliary transport activities 3,996 183 4.58
2002 industry classification 64  Post and telecommunications 1,170 188 16.07
used by the Swiss Federal . fo
65  Monet i diat 3,951 488 12.35
Statistical Office. For each onetaty intermedation . .
industry, it then shows the 66  Insurance (except compulsory social security) 2,823 290 10.27
number of establishments in 67  Activities auxiliary to financial intermediation 3,718 65 1.75
2001, the nun}:ber Ofk | 70 Real estate activities 4,480 22 0.49
acquisitions that took place . . .
between 2001 and 2005, 71 Renting of machinery and equipment 1,012 19 1.88
and the resulting percentage 72 Computer and related activities 11,519 39 0.34
of acquired establishments. 73 Research and development 497 5 1.01
Note that missing industry 74 Other business activities 64,983 670 1.03
codes in the series of .
numbers either relate to 80  Education 4,913 37 0.75
public activities and thus 85 Health, veterinary, and social work 23,016 283 1.23
are ?XFIUdéd (75, public 90 Sewage and refuse disposal, sanitation 468 8 1.71
administration and defense) 91  Activities of membership organizations n.e.c. 3,667 135 3.68
or are not defined (all
others, e.g., 42, 43). Source: 92  Recreational, cultural, and sporting activities 6,014 36 0.60
Own calculations based on 93  Other service activities 14,060 97 0.69
the Swiss Business Census All services industries 305,410 5,007 1.64

(“BFS Betriebszdhlung”)

where the dependent variable reflects the growth of an
establishment in terms of employment from 2001 to
2005: We divide the size of an establishment in 2005
by the size of that establishment in 2001, with size
measured by the number of full-time equivalent
employees. Then, the logarithm of the resulting
expression is taken in order to get an approximate
percentage effect.

As explanatory variables we have, first of all, A,
which is our dummy denoting the acquisition status of
an establishment. A equals 1 if an establishment was
acquired between 2001 and 2005, and zero otherwise.
Size 2001 is the number of full-time equivalent
employees of an establishment in 2001. Here we take
the natural logarithm of this value since we want to
talk about growth rates and also include the square of
the logarithm in order to take non-monotonic behavior
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into account. Next, we include our age dummies, Age7
and Agel0. Age4, which equals 1 for the youngest
establishments in this analysis, is used as a reference
variable and thus is not included in Eq. (1). We also
include our headquarters dummy, HQ, our dummy for
foreign capital ownership, Foreign Capital, and our
dummy for export-oriented industries, Export
Industry.

In addition to these individual variables, eight other
variables are included in interaction with A, the
acquisition status variable of an establishment. A x
In(Integration Size) is an interaction with the integra-
tion size, and A x In(Acquirer Size) is an interaction
with the acquirer size. These two interaction terms are
used to relate the internal growth of an acquired
establishment to the size differential between its
acquirer and the total size of all of the acquisitions
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Fig. 1 Frequency distribution of relative deal size (by acquirer
size). This figure splits up the sample of acquiring firms into four
size groups, determined by their rounded number of full-time
equivalent employees: micro-, small, medium, and large
acquirers. Within each group, it then shows the frequency
distribution of the acquirers’ relative deal size, which is defined
as the Integration Size of 2001 to 2005 divided by the Acquirer
Size in 2001. It turns out, for example, that among large
acquirers, 68.5 % only acquire and integrate firm establishments

that this acquirer needs to integrate. Furthermore,
interactions of A with Age7, AgelO, HQ, Foreign
Capital, Export Industry, and Related Industry are
included. We also include 26 industry and 7 greater
region dummies which equal 1 if an establishment
operates in a certain industry or region and zero
otherwise.

We estimate four models. As a start, model (1) is a
restricted estimation without interaction terms in order
to identify an overall effect of being acquired, A = 1,
on establishment growth in terms of employment.
Model (2) is our main model and includes all
interaction terms. Finally, there are two estimations

which sum up to less than 25 % of their initial own size (first bar
in the chart on the bottom right). Almost no firm in that size
group acquires establishments larger than her own size, i.e., with
a relative deal size larger than one. Patterns in smaller size
groups are similar, but way less pronounced. Note that only
acquirers that started operating before September 2001 and with
a relative deal size below 3 are considered. Source: Own
calculations based on the Swiss Business Census (“BFS
Betriebszdhlung™)

with a restricted sample. Model (3) only includes firms
from the manufacturing sector, and model (4) only
includes firms from the services sector. These allow us
to address sectoral differences.

Before we present the results, two limitations of our
approach should be noted. First, it is important to keep
in mind that we interpret a special part of the sample.
To calculate growth rates, we restrict our analysis to
establishments which exist in both years of observa-
tion, 2001 and 2005. Small firms with slow or negative
growth might be more likely to close than large firms
with these characteristics, i.e., disappear from the
sample in 2005. We thus might have a sample
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selection which biases the growth of small firms
upward, because the worst performing ones drop out.

Second, a general concern with the present type of
study is endogeneity. Our estimates are consistent if A
is not correlated with the error term, that is, if it is an
exogenous variable. This assumption might be invalid.
Previous studies have mostly ignored this issue. Only
McGuckin and Nguyen (2001) provide a solution,
using an instrumental variable estimation with relative
plant productivity growth as an instrument for their
equivalent of our A variable. In Sect. 6, we suggest a
different but related robustness check by looking at a
subsample of “complete multi-establishment merg-
ers” only. For these mergers, it is particularly reason-
able to assume that the takeover of an individual
establishment is exogenous, since merger decisions
will typically be related to the advantages of the
overall package the target is perceived to come with.

5 Results and discussion
5.1 Establishment growth and size and age

Table 4 presents our estimates for Eq. (1) and its
modifications.” A first result contributes to an ongoing
debate on the growth of firms and firm establishments
in general. We find that establishment growth
decreases with establishment size and establishment
age (at a decreasing rate) (Result 1). Throughout all
regressions, we find negative coefficients that are
statistically significant for the size of an establishment
in 2001, In(Size 2001). Furthermore, the coefficients
for In(Size 2001) turn out to be positive, indicating a
decreasing negative impact of size on growth for
larger establishments. Our coefficients for the estab-
lishment age dummies, Age7 and Agel0, suggest the

> We thank an anonymous referee for pointing out that
providing standard errors and related significance levels might
actually not be appropriate when evaluating a full sample,
depending on the type of research question. While it is true that
here regression coefficients describe all available data and not
just a sample in the usual sense, we take the view that our data
should be seen as one possible realization of reality out of many
potential realizations. Thus, in order to be able to draw
conclusions about the mechanisms underlying this observed
reality (our research objective), we believe that it is still
appropriate to provide significance levels and related interpre-
tations in the following. A more detailed discussion on this
matter can be found, for example, in Berk et al. (1995).
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same type of relationship between growth and age. For
establishments in Switzerland, we can thus reject
Gibrat’s law of proportionate growth (which states that
growth is independent of size, see Gibrat (1931) and
Sutton (1997)). By contrast, our results confirm more
recent studies that find an inverse relationship between
growth and size or age (Dunne et al. 1989; Blonigen
and Tomlin 2001). An explanation for the relationship
is the theory of learning over time (Jovanovic 1982).
Note, however, that establishment growth is different
from total firm growth. Total firm growth can be
decomposed into internal (establishment) growth and
external growth through mergers and acquisitions.
While our results do not contradict studies that find an
inverse relationship between growth and size or age
for firms so far (Hall 1987; Evans 1987a, b; Dunne and
Hughes 1994; Harhoff et al. 1998), taking external
growth into account might still do so, since we found
that mergers and acquisitions are more prevalent
among large firms. For example, Geroski and Gugler
(2004) find Gibrat’s law to hold for large and mature
companies and confirm simultaneously an inverse
relationship for small and young ones. We leave this
point open to further research.

5.2 The role of relative deal size

Looking at the coefficient for A in regression (1), we
find that, overall, acquired establishments grow less
rapidly than other establishments (Result 2). Such an
adverse effect of acquisitions on growth is in line with
Conyon et al. (2002), Gugler and Yurtoglu (2004),
Bhagat et al. (1990), and Lichtenberg and Siegel
(1990) as outlined above. However, this finding hides
some important heterogeneity in the data. Notably,
when including interaction terms with A in regression
(2), the baseline effect of A becomes positive, while
the interaction terms tend to pick up the difference.
These interaction terms will thus be discussed in the
following.

As a main result, we find that the larger the acquiring
firm is compared to the combined size of the establish-
ments to be integrated, the stronger the establishments
grow following an acquisition (Result 3). From the
positive coefficients for A x In(Acquirer Size), i.e., the
interaction of acquisition status with acquirer size, we
can draw the following conclusion: Establishments
that were acquired by larger acquiring firms grew
more rapidly than establishments that were acquired
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Table 4 Employment Independent variable Dependent variable: In (Size 2005 / Size 2001)
growth regression estimates
(1) @) 3 4
All industries All industries Manufacturing Services
In(Size 2001) —0.1704%#%#* —0.1708%*** —0.1191 %% —0.1814%##*
(0.002) (0.002) (0.005) (0.002)
In(Size 2001) 0.0273 %% 0.0276%** 0.0176%** 0.0302%%*
(0.001) (0.001) (0.001) (0.001)
Age7 —0.043 7% —0.0432%5%:% —0.0615%** —0.0407#%**
(0.004) (0.004) (0.010) (0.004)
AgelO —0.0562%##* —0.0558*** —0.0924 —0.0509%##*
(0.003) (0.003) (0.008) (0.003)
HQ —0.0412%%* —0.041 1%#%* —0.0073 —0.044 3%
(0.003) (0.004) (0.013) (0.004)
Foreign Capital 0.0460%** 0.0449%** 0.0047 0.0538%**
(0.007) (0.007) (0.017) (0.008)
Export Industry —0.1211%%* —0.1151%%%* —0.0028 —0.1597%#%%*
(0.029) (0.029) (0.012) (0.047)
A —0.034 2% 0.1636%** 0.0178 0.1647%%*
(0.007) (0.037) (0.198) (0.038)
A X In(Acquirer Size) 0.0300%** 0.0146 0.0310%**
(0.004) (0.020) (0.005)
A X In(Integration Size) —0.0468%** —0.0417%%* —0.0485%#*
(0.004) (0.017) (0.004)
A x Age7 —0.0272 —0.3311%* —0.0180
(0.025) (0.134) (0.026)
A x Agel0 —0.0259 —0.0089 —0.0266
(0.019) (0.093) (0.020)
A x HQ —0.0332* 0.0501 —0.0304*

) (0.017) (0.062) (0.018)
s:;gg:‘;:sgro&l‘; surviving A x Foreign Capital 0.0003 0.2957%% ~0.0357
establishments are (0.034) (0.110) (0.036)
considered. To account for A x Export Industry —0.1051#** —0.0452 —0.0954##*
cases \.Nhe?re the acquirer did (0.016) (0.137) (0.016)
not exist in 2001 and values
for Acquirer Size and A X Related Industry —0.0667*** —0.1158 —0.0649%#*
Related Industry are (0.020) (0.073) (0.022)
gnavai}able, r{lisiindg . Constant 0.3339%++ 0.3273%+x 0.1649%+* 0.3312%%+
siitnrrjelesoﬁ L“;C‘leﬁ'ons (0.028) (0.028) (0.017) (0.028)
based on the Swiss Business Industry dummies Yes Yes Yes Yes
Census (“BFS Region dummies Yes Yes Yes Yes
Betriebszahlung™) Observations 262,032 262,032 33.457 228,575
< 001 % p < 0.05; R 0.047 0.048 0.039 0.049

* p<0.1

by smaller acquiring firms. From the negative coeffi-
cients for A x In(Integration Size), i.e., the interaction
of acquisition status with the combined size of the
integrated by a certain

establishments to be

establishments’ acquirer, we can conclude that estab-
lishments that were acquired by acquiring firms that
have to integrate a large combined size of establish-
ments grew less rapidly than establishments with

@ Springer



900

D. Burghardt, M. Helm

acquirers of the opposite type. In sum, and as a central
result, the relative deal size, defined as the size
differential between the acquiring firm and the total
integration size, matters for the internal growth of an
acquired establishment: those establishments profit
which are acquired by a firm that is considerably larger
than their own size plus the size of the other
establishments the firm acquired.

Our findings may well be explained by financial
constraints through market imperfections (e.g., limited
liability and moral hazard risk). Investment possibil-
ities of firms depend on their internal resources. If
these resources are exploited for external firm growth
(i.e., through acquisitions), there only remains a low
potential for internal growth through hiring additional
employees. Limited internal resources may also
include, for example, managerial capacities, which
are exhausted in the course of new acquisitions. Hiring
tasks are delayed. As a result, a high relative deal size
should lead to lower internal employment growth in
the acquired establishments.

Looking at the case where In(Acquirer Size) equals
In(Integration Size), that is, a firm doubles its size
through acquisitions, there is still an adverse effect on
growth. The realization of synergy effects in the form
of rationalizing overlapping employee positions is a
reasonable explanation. In the services sector, the
effect of relative deal size becomes positive as soon as
In(Integration Size) is at least 36 % smaller than
In(Acquirer Size). In the manufacturing sector, the
respective number is 65 %.° This might especially
represent the case where mature firms buy smaller
highly innovative firms with few overlapping func-
tions but strong growth potentials.

5.3 Further results

In addition to the previous results, we observe
important industry-specific differences in the relation-
ship between mergers and acquisitions and employ-
ment growth. First, compared to other industries,

¢ For calculating these numbers, note that in the services sector, the
total effect becomes positive when 0.0310x In(Acquirer Size) +
(—0.0485) x In(Integration Size) > 0 or (In(Acquirer Size) —
In(Integration Size)) /In(Acquirer Size) > 1 — 3519 ~ 0.36. In
the manufacturing sector, this corresponds to (In(Acquirer Size) —

In(Integration Size)) /In (Acquirer Size) > 1 — 23146 ~ 0.65.
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mergers and acquisitions in export-oriented industries
are associated with adverse effects on employment
growth (Result 4). This result, in particular, holds for
the services sector: the coefficient of A X
Export Industry is negative and highly significant.
For the manufacturing sector, the coefficient turns out
to be negative, but insignificant. This result might be
driven by the more competitive environment for firms
in sectors with exposure to international trade (as
modeled by Melitz 2003, for example). In the course
of acquisitions, more synergy effects are realized than
in environments with less competitive pressure.
Recent empirical evidence on the existence of a
relationship between the intensity of competition and
mergers has been provided by Buehler et al. (2005),
finding this relationship to be positive.

Second, mergers and acquisitions within related
industries have adverse effects on employment growth
(Result 5). As for the previous result, we find a
negative and highly significant coefficient for A x
Related Industry for the services sector and a negative
but insignificant coefficient for the manufacturing
sector. In this case, higher synergy effects might be
realized not because of competitive pressure, but
because of the greater possibilities of rationalization
which firms obtain when merging with similar estab-
lishments. This is consistent with Conyon et al. (2002).
Another explanation is the creation of market power
allowing the merging firms to internalize their com-
petitive externalities in the product market through
reduced production.

It also turns out that headquarters of multi-estab-
lishment firms grow less rapidly than their other
establishments (Result 6). In all regressions, the
coefficient for HQ is negative. It is highly significant
for the regression that includes all industries, as well as
for the services sector alone. A reason might be that
auxiliary headquarters services (such as marketing or
accounting) usually do not need to grow as rapidly as
the full institutional unit when expanding production
and services to serve additional customers. Surpris-
ingly, however, the effect is statistically insignificant
in the manufacturing sector alone.

Furthermore, acquired establishments with head-
quarters status, i.e., where A x HQ equals 1, grow less
rapidly than other acquired establishments (Result 7).
This result is consistent with Bhagat et al. (1990) and
Lichtenberg and Siegel (1990), who find that in
particular white-collar worker and auxiliary plants
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are affected by layoffs following mergers and acqui-
sitions. However, the coefficient in the regression with
only the manufacturing sector is insignificant.

As a last result, we find that foreign-owned
establishments grow more rapidly than establishments
endowed with domestic capital only. Compared to
Swiss establishments, the acquisition of foreign-
owned establishments is positively related to their
growth in the manufacturing sector (Result 8). The
coefficient for A x Foreign Capital is positive and
highly significant for this sector. In all regressions, the
coefficient for the Foreign Capital variable is positive.
However, it is not statistically significant for the
manufacturing sector alone. Thus, this result again
especially holds for the services sector. An explana-
tion might be that foreign-owned establishments
benefit from technology transfer from their foreign
owners. While increasing productivity, firms have
high incentives to keep their employees: first, training
staff in new technologies is costly, and second,
technology spillover effects to competitors can be
constrained (see, for example, Teece 1986; Gorg and
Strobl 2005, or Gorg and Greenaway 2004).

6 Complete multi-establishment mergers

As indicated in Sect. 4, a concern with our regression
model is the potential endogeneity of the acquisition
variable A, which would lead to regression estimates
that are not consistent. In particular, we think of
omitted variables (or unobserved heterogeneity) as the
channel for endogeneity. Omitted variables could be
variables on relevant establishment characteristics,
such as an indicator for the talent of an establishment’s
management. Talented management might be crucial
for the growth of an establishment. At the same time,
talented management in a target establishment might
also be decisive for the acquisition status: acquirers
might want to select specifically those establishments
as a target, which have exceptional growth prospects
thanks to their management. If this were true and if we
cannot control for talent in our regression, A would be
correlated with the error term € and our regression
estimates would be inconsistent. In the example of
talented management, the coefficient for A would be
biased upward.

A potential solution to this concern is an instru-
mental variable estimation. Unfortunately, an ideal
instrumental variable for A is typically not readily
available for our kind of study. Most previous studies
actually ignored this issue. However, a related possi-
bility is to exclusively look at acquired establishments
which are part of a “complete multi-establishment
merger”. We define such a merger as a standard
merger which fulfills two additional conditions. First,
the merger includes the takeover of at least one
complete firm, that is, a firm with all of its establish-
ments. Second, the target firm consists of at least four
individual establishments. The underlying idea is to
avoid cherry-picking with regard to the unobserved
heterogeneity at the establishment level: For complete
multi-establishment mergers, it might be more rea-
sonable to assume that the takeover of an individual
establishment is exogenous, since merger decisions
will typically be related to the advantages of the
overall package the target is perceived to come with.
Note that concerning our definition of complete multi-
establishment mergers, there is a trade-off. On the one
hand, requiring a higher number of establishments to
be part of the target makes the selection of a specific
establishment more random. On the other hand, the
observed subsample of acquired establishments
shrinks with a more rigorous definition. In the end,
requiring at least four establishments seems to be
appropriate: out of 5,389 establishments that were
acquired according to our standard merger definition,
271 establishments still fulfilled our additional
requirements.

Table 5 presents the regression results for such
complete multi-establishment mergers, where other
mergers are excluded. As in model (1), model (5) does
not include interaction terms. It turns out that the
regression coefficient for A has a somewhat higher
magnitude, but is still negative and statistically
significant, and thus broadly comparable to the
coefficient in model (1). Estimation (6) includes all
interaction terms as in estimation (2) above. There is
almost no change in the coefficients for establishment
size, age, headquarters status, or export orientation.
The coefficients for the acquisition status and its
interaction terms with size, however, now become
insignificant. The same holds for the other interaction
terms. Presumably, the reduced number of mergers
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Table 5 Supplementary

: ; Independent variable
regression estimates

Dependent variable: In (Size 2005 / Size 2001)

5) (6)
Complete multi- Complete multi-
establishment mergers establishment mergers
In(Size 2001) —0.1733%%* —0.1733%*
(0.002) (0.002)
In(Size 2001)* 0.0294 % 0.0294 %3
(0.001) (0.001)
Age7 —0.0428%%* —0.0429%*
(0.003) (0.003)
AgelO —0.0563 %% —0.0563**
(0.003) (0.003)
HQ —0.0410%* —0.0410%*
(0.003) (0.003)
Foreign Capital 0.0379%** 0.0378%***
(0.007) (0.007)
Export Industry —0.1005%** —0.0996%**
Standard errors in (0.029) (0.029)
parentheses. Only surviving A —0.0523* 0.0009
establishments are ) )
considered. To account for (0.030) (0.287)
cases where the acquirer did A x In(Acquirer Size) 0.0057
not exist in 2001 and values (0.056)
for Acquirer Size and . .
Related Industry are A x In(Integration Size) —0.0185
unavailable, missing (0.033)
dummies are included. A x Age7 0.0936
Acguired establishménts 0.114)
which are not part of a
merger with at least four A x Agel0 —0.0646
target establishments are (0.074)
excluded from the sample in A x HQ 0.0996
estimations (5) and (6). 0.086)
Furthermore, as Foreign ©.
Capital is zero for all A x Export Industry —0.1091
establishments within the (0.067)
remaining group of A x Related Industry 0.0097
acquired establishments, the
interaction term A X (0.045)
Foreign Capital has been Constant 0.3119%** 0.3109%**
omitted in these regressions. (0.028) (0.028)
Source: Own calculations .
based on the Swiss Business Industry dummies Yes Yes
Census (“BFS Region dummies Yes Yes
Betriebszihlung”) Observations 256,914 256,914
P p<0.01; % p<0.05; R 0.046 0.046
*p<0.1

that we look at plays a major role. We obtain very
similar results (which are available upon request)
when changing the number of establishments that the
target firm is required to consist of. Note again,
however, that all these results have their own
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limitations, as they are based on a subsample of all
the mergers in our data set. In particular, this smaller
sample might at the same time only represent a very
specific type of mergers, such as mergers aiming at the
diversification of an acquirer’s business.
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7 Conclusion

This paper started with raising the following ques-
tions: What determines the growth of firms and their
establishments? Do small establishments grow more
rapidly than large ones? And how is an establish-
ment’s growth affected by mergers and acquisitions?

Our study suggests that the relative size of a deal
constitutes an important determinant for a newly
acquired establishment’s growth in terms of employ-
ees. In particular, we find that a larger size of the
acquiring firm has a beneficial effect on employment
growth, while a larger size of the acquired establish-
ments has an adverse effect. This finding is new to the
literature and several potential explanations are in line
with it. One explanation is constraints on the financial
resources of the acquiring firm: high acquisition costs
restrict the potential of hiring additional employees,
while with lower acquisition costs, hiring additional
employees is comparatively unrestricted. Other expla-
nations include market power effects and exhausted
managerial capacities. Concerning the general deter-
minants for an establishment’s growth, we find that
establishment growth decreases with its initial size and
age. For our data on firm establishments in Switzer-
land, we can thus reject Gibrat’s law of proportionate
growth, stating that growth is uncorrelated with initial
size. Our result holds at the aggregate level as well as
when manufacturing and services sectors are evalu-
ated separately. This study also investigated further
potential growth determinants, such an establish-
ment’s headquarter status, its foreign ownership
status, or the type of industry a firm establishment
operates in.

Future research could further explore our key
finding that the relative size of a deal is an important
determinant for a newly acquired firm establishment’s
growth. In particular, the analysis of financial data
could provide additional evidence on our suggestion
that financing constraints are an explanation for our
finding. The empirical literature would also benefit
from complementary theoretical work that carves out
the different motives for mergers and the individual
effects these might have on a firm’s employees.
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