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Abstract Using Swedish microdata, we find no
evidence for the concerns circulating in the public
debate that foreign acquisitions lead to reductions
in both R&D expenditures and high-skilled activi-
ties in targeted domestic firms for either MNEs or
non-MNEs. Previous studies have only focused on
larger firms. In this paper, we are able to study the
impact on smaller firms (fewer than 50 em-
ployees), which is important because 90% of the
firms acquired by foreign enterprises meet this
criterion. For this group of firms, there is no
information on R&D, but by using the register of
educational attainment, we obtain data on the share
of high-skilled labour in all Swedish firms,

irrespective of size. Interestingly, we find that
among smaller firms, foreign enterprises tend to
acquire high-productive, skill-intensive firms (cher-
ry-picking). After the acquisitions, skill upgrading
appears in acquired smaller, non-MNE firms, par-
ticularly in the service sector.

Keywords Foreign acquisitions .Skill upgrading .R&D
intensity . Propensity score matching

JEL classifications F23 . J24 . O32 . O33

1 Introduction

In the late 1990s, foreign ownership increased quite
dramatically in the Swedish business sector. Indeed, this
trend was part of an international wave of mergers and
acquisitions (M&A), but it raised concerns and a debate
about potential effects on research and development
(R&D) and other high-skilled activities located in Swe-
den. One reason for the strong sentiments was that some
flagship Swedish multinational enterprises (MNEs)—
such as Astra and Volvo cars—were acquired by foreign
enterprises. As a contribution to such discussions taking
place in Sweden and other countries, we provide evi-
dence that Bnational^MNEs acquired by foreign MNEs
are not affected in regard to R&D and skill intensities,
whereas the share of high-skilled labour actually in-
creases in smaller non-MNEs acquired by foreign
MNEs.
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From a theoretical point of view, the effect of M&A
on R&D in a targeted firm is ambiguous.1 On the one
hand, if the acquirer and the acquired firm are
performing similar R&D—if they are substitutes for
each other—then a plausible outcome of a foreign ac-
quisition would be for the foreign investors to exploit
scale economies in R&D, centralise R&D activity in
their home country and cut back on R&D activities
performed abroad. Other reasons for moving R&D to
the home country might be to avoid duplication of R&D
inputs or to reduce costs associated with coordinating
R&D units in different countries. On the other hand, if
the R&D activities in the home country and in the
acquired firm abroad are complementary to each other,
one might expect the R&D activities in the foreign
affiliate to be continued or even increased.2 The motive
for acquisition in this case would then be to access,
exploit and develop already existing knowledge in the
acquired firm (knowledge or technology sourcing), i.e.,
to tap into the expertise of the host country.3

Many of the early studies evaluating the impact of
M&A on R&D focused on domestic M&A, mostly in
the USA. Those studies often found negative impacts on
post-acquisition R&D in the acquired firms; however,
the results were not robust.4 Two studies more in the
vein of this paper are Bertrand (2009) and Bandick et al.
(2014); they both investigated the effects of foreign
acquisitions on the R&D activities in domestic targeted
firms. Bertrand (2009) covered international acquisi-
tions of French innovative5 manufacturing firms from
1995 to 2001, and Bandick et al. (2014) covered inter-
national acquisitions of Swedish manufacturing firms
with at least 50 employees from 1994 to 1999. In both
studies, the firms were followed from 1 year before to
3 years after the acquisition. In contrast to the earlier
studies of domestic M&A, these two studies found that

acquisitions by foreign companies boost R&D spending
in the domestic targeted firms.

Our paper also examines the effects of foreign acqui-
sitions on R&D in acquired domestic firms. In
expanding on the work of Bandick et al. (2014), we
have extended our study to include the entire Swedish
business sector. The foreign acquisitions in our study
occurred between 2000 and 2006, a period with no
spectacular increase in foreign ownership. Because we
believe that the process of restructuring after an acqui-
sition takes time, we used a larger window of time to
study the firms, and the considered post-acquisition
periodwas 5 years instead of 3 years as in earlier studies.
Our outcome variables are, similar to previous analyses,
absolute R&D expenditure and R&D intensity, i.e. R&D
expenditure as a share of the firm’s output.

However, the great majority of the firms in the Swed-
ish business sector state that they do not have any
expenditure on R&D; R&D expenditures are heavily
concentrated in a few firms and inmanufacturing.6 Most
likely, development costs are underestimated in the of-
ficial R&D statistics, notably in smaller firms and in the
service sector. Larger manufacturing companies with
separate R&D departments have a better understanding
of how much they spend on R&D compared with small-
er firms in the service sector, where development work
often is confounded with ordinary business activities. In
many activities in the service sector, the service is
customised and developed at the same time as it is
produced, e.g. in data consultancy.

Therefore, we propose an alternative, partly overlap-
ping, measure to R&D expenditure that also might
capture these aspects, namely the share of highly skilled
labour; we define highly skilled labour as employees
with 3 years or more of post-secondary education.7

However, this measure is even broader and can be
considered to be an indicator of the extent to which
highly skilled activities (not only R&D) are conducted
in a firm. Hence, another way to investigate whether
foreign acquisitions affect the localisation of highly

1 Cassiman et al. (2005) and Bertrand (2009) present more elaborate
discussions on how M&A affect R&D in the acquired firms.
2 There are economies of scope in R&D, and combining different
R&D programs within the same company leads to higher R&D output
than if the R&D is performed in separate firms.
3 According to Chakrabarti et al. (1994), the acquisition of external
technologies as a complement to in-house developments is an impor-
tant motivation for M&A.
4 For a review of this literature, see Cassiman et al. (2005).
5 Innovative firms are not defined in the paper, and the author admits
that Bthe construction of our database could lead to an over-
representation of large and technology-driven mergers. All firms in
our sample do innovation.^

6 Among firms with at least 50 employees in the Swedish business
sector, 86% have no R&D, and Eliasson et al. (2014) show that the top
14% of the firms that report R&D account for 90% of the total R&D
expenditures in the Swedish business sector. In 2013, manufacturing
represented 70% of business R&D expenditure, whereas the
manufacturing share of value added was 22%.
7 Expenditure on R&D consists mainly of the wage costs of R&D
personnel, and the absolute majority of R&D personnel are highly
skilled workers. However, many highly skilled workers do not work
directly with R&D.
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skilled activities in targeted firms is to examine the
impact on the share of highly skilled labour.8

Similar arguments as those for R&D apply for the
effects of foreign acquisitions on the share of highly
skilled labour. In other words, if the motive for foreign
acquisition is knowledge and technology sourcing, the
share of highly skilled labour in the acquired firms will
be constant or will increase. If R&D and other highly
skilled activities are, as a result of the foreign acquisi-
tion, relocated to the home country of the acquiring firm,
then the skill share will decrease in the acquired firms.

A slightly different argument is if the knowl-
edge and technology transfers from acquiring for-
eign MNEs to acquired smaller firms (non-MNEs)
are particularly pronounced, then it might have
significant effects on skill upgrading in the ac-
quired firm. The acquiring firms in foreign acqui-
sitions are by definition already MNEs or are
becoming foreign MNEs through the acquisition,
and it is well known that MNEs are important
international conveyers of knowledge and technol-
ogy (Keller 2010). The transfer of technology and
organisational practises to acquired firms abroad
has an effect on technological change and the
organisation of these firms, and if these changes
are skill-biased, the demand for skilled labour will
increase, and a higher skill share will appear in the
acquired firm. Because the level of technology
might be considerably lower in smaller non-MNEs,
we expect to observe the largest knowledge and
technology transfers when such firms are acquired,
and thus the largest positive effects on skill share
will be seen in these firms.

Many of the concerns in the Swedish public debate
have been about how large Swedish MNEs are affected
when they become foreign owned. In both the public
debate and in the academic literature, less interest has
been directed towards the impact of foreign acquisitions
on smaller firms, and such firms are quite often non-
MNEs. An advantage with using the share of highly
skilled labour instead of R&D expenditure as an out-
come variable is that we have access to data for all firms
and for every single year for the entire Swedish business
sector without constraint on firm size. R&D expenditure
in Sweden is surveyed every other year, and for many

years during our studied period, such expenditures were
only measured for firms with 50 employees ormore.9 To
be able to study the effect on targeted smaller firms
carefully, in manufacturing as well as in services, is an
important contribution.10

Previous studies have examined the effect of foreign
acquisitions on skill intensity in acquired firms.11 We
discuss these studies more in depth in close connection
to the presentation of our econometric results.

To preview our results, we find, in contrast to
Bertrand (2009) and Bandick et al. (2014), no ef-
fect of foreign acquisitions on R&D in targeted
firms, neither in MNEs nor in non-MNEs. In con-
trast, in small, non-MNEs, particularly in the ser-
vice sector, the share of highly skilled labour in-
creases in firms acquired by foreign enterprises.
Foreign acquisitions have positive effects on the
employment in smaller non-MNE firms. Both in
manufacturing and in services, the employment of
high-skilled labour increases after acquisitions. In
regard to less-skilled labour, there are clearly pos-
itive and significant effects in services and to some
lesser extent also in manufacturing.

The structure of the paper is as follows. Section 2
contains a brief review of the relevant literature in order
to position our study and to generate hypotheses.
Section 3.1 presents the structure of the employed
Swedish microdata. Section 3.2 provides some descrip-
tive facts on R&D expenditure, skill intensities and
foreign ownership in the Swedish business sector.
Section 3.3 describes how we have constructed the
dataset we use in the econometric analysis and shows
some descriptive statistics. Section 4 discusses our
econometric strategy. Section 5 reports the results from
the analysis, the propensity scores (Sect. 5.1) and the
matching estimates on R&D (Sect. 5.2) and on skill
intensity (Sect. 5.3). In Sect. 5.4, we discuss our results
in light of earlier studies. Section 6 summarises and
concludes the paper.

8 Suchmeasures have, as we can see in Sect. 5.4, been used as outcome
variables in previous studies on the effects of foreign acquisitions but
not exactly in this context.

9 The cut-off firm size in Statistics Sweden’s R&D survey had, until
2005, been 50 employees.
10 Much of the existing literature on technological M&A has focused
on larger companies. An exception is Hussinger (2010). Her sample
also contains a large share of small and medium-sized enterprises, and
her results suggest that firms involved in M&As strengthen their
technological competencies.
11 Girma and Görg (2004) for the UK, Almeida (2007) Portugal,
Huttunen (2007) Finland, and based on Swedish data Bandick and
Hansson (2009) and Nilsson Hakkala et al. (2014).

Effects of foreign acquisitions on R&D and high-skill activities 165



2 Theoretical background and related literature

The paper relates to two strands of the literature: (i) the
drivers behind the internationalisation of R&D and (ii)
how technological and organisational changes affect the
demand for skilled labour.12

Two motives are, in particular, proposed as explana-
tions for why MNEs locate some portion of their R&D
abroad.13 One is that they want to adapt their products or
services to special needs and preferences in overseas
markets (home-base exploiting). This reason for the
decentralisation of R&D is then to support local produc-
tion abroad. Technological knowledge flows from the
parent company, where the majority of the MNEs’ in-
novations emerge, to the foreign affiliates, whose job is
to refine and adapt the technologies developed at the
parent company to local conditions.

The other motive for decentralising R&D abroad is to
leverage knowledge and technology from another coun-
try by localising R&D activities there (home-base aug-
menting). Intensified global competition has forced
companies to produce new commercially viable prod-
ucts more quickly, while knowledge has been increas-
ingly globally scattered. To quickly understand and
benefit from new technologies, MNEs locate their
R&D in centres of excellence, sites that are outstanding
in a field that they want to develop. Proximity is impor-
tant because some portion of knowledge is tacit and
often transferred via frequent interpersonal contacts. In
contrast to home-base exploiting, home-base augment-
ing involves knowledge flows from affiliates abroad to
the parent company in the home market, Breverse tech-
nology transfer^, and complements the R&D conducted
in the home country. The latter explanation for the
internationalisation of R&D appears to have recently
been growing in importance (Dunning and Lundan
2009).

Recently, there has been a notable increase in the use
of M&A to access the technological and organisational
capabilities held by other firms abroad. Especially inter-
esting cases, with potential Bwin-win^ outcomes, are

those where larger established firms with global sales
networks and strong financial positions, such as MNEs,
acquire smaller domestic technology-intensive start-
ups. The targeted firms have new technologies and
innovations but, due to a lack of resources, it is hard
for those firms to scale up, refine and extend them.14

The acquiring foreign MNEs are expected to have
f i rm-speci f ic advantages— technologica l or
organisational—that give them a competitive advantage
relative to non-MNEs.15 Foreign acquisitions entail the
transfer of new technologies and organisational prac-
tises from foreign MNEs to acquired domestic firms.
The resulting technological and organisational changes
in targeted firms will affect the skill composition if such
changes have an impact on the demand for skilled
labour.

To date, there is significant empirical evidence for the
skill-biased technological change (SBTC) hypothesis,
i.e. skilled labour benefits more from technological
change than other production factors. However, there
is also evidence for skill-biased organisational change
(SBOC), i.e. the introduction of new organisational
practises, such as the greater involvement, responsibility
and autonomy of workers, increase the demand for
skilled labour, in particular together with technological
changes.16

In sum, we hypothesise from our reading of the
literature, first that R&D conducted abroad, which usu-
ally intends either to support local production or source
knowledge from the host countries, may be seen as a
complement rather as a substitute for the R&D carried
out at home. Accordingly, we expect not to find a
negative impact on R&D expenditures in firms taken
over by foreign MNEs. Second, knowledge and tech-
nology sourcing appear to be important motives for
foreign acquisitions; therefore, we assume that the tar-
gets of the acquisitions often are high-productive, skill-

12 Formore on (i), see, e.g.Moncada-Paterno-Castello et al. (2011) and
(ii) Piva et al. (2005). For a general discussion about the impact of trade
openness and international technology transfers on skill upgrading, see,
e.g. Charfeddine and Mrabet (2015).
13 See Kuemmerle (1997) and Dunning and Narula (1995). Home-
base exploiting is in the latter termed asset-exploiting, and home-base
augmenting is termed asset-seeking. Erken and Kleijn (2010) includes
a literature review on empirical studies of the location factors of R&D.

14 Andersson and Xiao (2016) find that firmswith strong technological
competence and weak financial resources operating in high-tech sec-
tors, where the costs of entering international markets are large, are
commonly acquisition targets for MNEs, domestic as well as foreign.
15 Firm-specific advantages create ownership (O) advantages, which
together with locational (L) and internalisation (I) advantages in the
OLI framework, explain the emergence of MNEs (Dunning 1977). An
indicator that MNEs have firm-specific advantages is that they tend to
have higher productivity than non-MNEs within the same industry
(Helpman, Melitz and Yeaple 2004).
16 Piva et al. (2005) survey the empirical literature on SBTC and
SBOC and present an empirical study on Italian manufacturing firms,
where they find support that technological and organisational changes
jointly have a positive effect on the demand for skilled labour.
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intensive firms. Finally, transfers of technology and
organisational practises from foreign MNEs to acquired
firms increase the demand for skilled labour in targeted
firms.

3 Data and description

3.1 Swedish microdata

The data in our microeconomic database are from Sta-
tistics Sweden (SCB) and the Swedish Agency for
Growth Policy Studies (Growth Analysis). Unique iden-
tification numbers for the firms enable us to link infor-
mation on financial accounts, R&D expenditure and
register-based labour statistics (in this case, the educa-
tion levels of employees).

In 1997, Statistics Sweden started to use administra-
tive data to compile its Structural Business Statistics.
This means that from 1997 on, the variables in the
balance sheets and income statements are available for
all non-financial17 Swedish firms. An annual register on
the level of education of the Swedish population has
existed since 1985.

The Swedish R&D survey is conducted every second
year (odd years). It started in the mid-1960s and initially
only covered firms in mining and manufacturing with
50 employees or more. Gradually, it has been extended.
From 1995, all non-financial firms with 50 employees
or more have been included, and from 2001, the survey
has also included financial firms. From 2005, a sample
of firms with 10–49 employees has also been included.
In parallel with the Swedish R&D survey, Statistics
Sweden, until 2002, collected annual data on R&D
expenditures on the firm level for the Structural Busi-
ness Statistics. These are the R&D data used by Bandick
et al. (2014).

From 1993 onwards, it has been possible to identify
and thereby classify firms in the Swedish business sector
into foreign-owned firms (foreign MNEs), Swedish
MNEs and other Swedish firms (non-MNEs). We use
information from the Swedish Agency for Growth Pol-
icy Analysis, which is the official provider of statistics
on international enterprises in Sweden. Foreign MNEs
are defined as firms where foreign owners possess more
than 50% of the voting rights. Swedish MNEs are
defined as firms that are part of a Swedish-controlled

enterprise group with at least one subsidiary abroad.18

Non-MNEs are defined residually, i.e. firms that are
neither classified as Swedish MNEs nor as foreign
MNEs.

Some recent studies have created measures for the
various tasks performed within firms.19 For such pur-
poses, there is a need for data on occupations at the firm
level. A complete register of occupations for all individ-
uals 16 years or older in Sweden at the firm level has
been available annually since 2001.

3.2 R&D, skill intensity and foreign ownership

As our measure of R&D, we use the intramural
costs, i.e. the expenditure for R&D performed
within the firm, which primarily consists of labour
costs for R&D personnel. The R&D expenditures
in the Swedish business sector are very much
concentrated in MNEs. This is shown in Figs. 1
and 2. In Fig. 1, we can see that since 1997, the
R&D intensity—R&D expenditures as a share of
value added—in the Swedish business sector has
been more or less constant at approximately 4%,
which is high in comparison to other OECD coun-
tries.20 When we divide the firms into Swedish
MNEs, foreign MNEs and non-MNEs, we observe
that the R&D intensity is significantly higher in
both Swedish MNEs and foreign MNEs than in
non-MNEs.

Figure 2 presents the total business sector R&D
expenditures split among MNEs and non-MNEs. We
find that the MNEs account for approximately 90% of
the R&D expenditures in the Swedish business sector.
Hence, by far most of the R&D is conducted in MNEs.
From 1993 to 2003, there was a shift from Swedish
MNEs towards foreign MNEs until the share of R&D
became approximately the same in both groups. After
2003, the gap between Swedish MNEs and foreign
MNEs has grown; the share in Swedish MNEs has
increased, while the share in foreign MNEs has
decreased.

An important explanation for the growing share of
R&D expenditures in foreign MNEs in the late 1990s
and in the beginning of the 2000s is that at this point in

17 Firms in industries ISIC Rev. 3.1 01–93 exclusive of 65–67, 75.

18 See www.tillvaxtanalys.se.
19 See, e.g. Becker et al. (2013), Baumgarten et al. (2013)—both on
German data—and Nilsson Hakkala et al. (2014) on Swedish data.
20 Among the OECD countries in 2013, the R&D intensity in Israel,
Korea, Japan and Finland was higher than in Sweden.
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time, several large Swedish MNEs were acquired by
foreign MNEs.21 This is indicated in Fig. 4, where the
share of employees in foreign MNEs increased from
10% in 1993 to over 23% in 2003. After 2003, the
employment share in foreign MNEs became stable.

Figure 3 shows that the growing foreign ownership in
Sweden in the late 1990s seems to reflect an interna-
tional phenomenon. The inward foreign direct invest-
ment stock as a share of GDP in the world increased
from 11% in 1995 to 23% in 2000.22 After 2005, this
share continued to grow, and in 2013, it was 34%;
worldwide foreign ownership appears to have grown
even after 2005. However, after 2003 in Sweden, the
trend towards increased foreign ownership ceased, as

seen in Fig. 3 (and in Fig. 4), and the share of employees
in foreign MNEs in Sweden has been more or less
unchanged since then.

To put the shares of R&D in Fig. 2 into perspective,
we present in Fig. 4 the corresponding shares for em-
ployment in the different groups of firms. In contrast to
R&D, most of the employment is in non-MNEs (63%
2012), and at the end of the period, the employment
share in foreign MNEs (21% 2012) was larger than that
in Swedish MNEs (16% 2012). In other words, in
comparison to R&D in the Swedish business sector,
employment is clearly dominated by non-MNEs.

Another reasonable indicator for the extent to
which advanced activities are conducted within a
firm is the share of highly skilled labour. We
define highly skilled labour as employees with
3 years or more of post-secondary education. As
we noted in the introduction, this measure has a
broader meaning and is only partly overlapping
with R&D intensity. Certainly, the correlation be-
tween our measure of skill intensity and R&D
intensity on the firm level for the entire business
sector is clearly significant but not extremely high

21 The list is long and includes Nobel and Akzo 1994 (the Swedish
MNE Nobel was acquired by the foreign MNE Akzo in 1994),
Pharmacia and Upjohn 1995, Saab Automobile and General Motors
1998, Stora and Enso 1998, Enator and Tieto 1999, Volvo Car and Ford
1999, Astra and Zeneca 1999, Aga and Linde 2000 and Arla and MD
Foods 2000.
22 See www.unctadstat.org.
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Fig. 1 R&D intensities in Swedish MNEs, foreign MNEs and
non-MNEs. Notes: In our data, the total value added for non-
MNEs in 1993 and 1995 is underestimated, and thus these obser-
vations have been excluded. In 2001, the survey on R&D was
expanded to include financial firms (credit institutions, banks and
insurance companies), and moreover, in 2001, the respondents
were obliged to reply. From 2005, the R&D survey also includes
a sample of firms with 10 to 49 employees. Before 2005, only

firms with 50 employees or more were covered. To determine
whether R&D intensities are higher in Swedish and foreignMNEs
than in non-MNEs, we estimated a regression on a pooled dataset
for the entire period controlling for industry and time, and we
found that the R&D intensities are significantly higher than in non-
MNEs. Source: Statistics Sweden, Research and Development in
the Business Enterprise Sector and Structural Business Statistics
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(0.20).23 As expected, the correlation is higher in
manufacturing (0.48), where the majority of the
accounted R&D expenditure is conducted, than in
services (0.16). Figure 5 shows the development of
the shares of highly skilled labour in MNEs and
non-MNEs. In the econometric analysis, we will
use this variable in addition to R&D.

Not surprisingly, we find that the share of high-
ly skilled labour is greater in Swedish MNEs (22%
2012) and in foreign MNEs (21% 2012) than in
non-MNEs (14% 2012). Interestingly, we also no-
tice that the share of skilled labour appears to
have grown faster in MNEs than in non-MNEs.
To put it differently, Figs. 1 and 5 reveal what
many other studies have shown, namely that
MNEs are quite different from non-MNEs.24 The
higher R&D intensity and skill intensity in MNEs
might indicate that they are more technically ad-
vanced than non-MNEs, and thus there is potential
for the transfer of technology from acquiring
MNEs to acquired non-MNEs.

3.3 The dataset of analysis and descriptive statistics

In the econometric analysis to follow, we use data from
Statistics Sweden’s R&D survey, Structural Business
Statistics and register-based labour statistics together
with data on international enterprises from the Swedish
Agency for Growth Policy Analysis. As mentioned
earlier, the latter allows us to divide firms into foreign
MNEs, Swedish MNEs and other Swedish firms (non-
MNEs). The dataset includes all firms in the Swedish
business sector with at least one employee, and it covers
the period 1999–2011.25

To be included in the analysis, we require that a firm
be observed in the data each year during a 7-year time
window. Based on the information on ownership status,
we define foreign acquisition of a domestic firm
(Swedish MNE or non-MNE) as a change in ownership
status from domestic to foreign between years t − 1 and
t. In the econometric analysis, acquired firms are com-
pared to non-acquired firms, the latter being firms clas-
sified as domestically owned in both years t − 1 and t.
Both groups of firms are observed each year over
the interval t − 1 to t + 5. With this allocation of
the 7-year time window, we are able to study the

23 Notice that 86% of firms with at least 50 employees account no
R&D expenditure—R&D is zero—and that R&D expenditures are
heavily concentrated in manufacturing; this indicates that R&D expen-
ditures, most likely, are underestimated in smaller firms and in the
service sector (see footnote 6). This might be an explanation for the
fairly low firm-level correlation between R&D intensity and skill
intensity.

24 See, e.g. Doms and Jensen (1998) for the USA and Table 3 in
Bandick et al. (2014) for Sweden.

25 As previously mentioned, firms in industries ISIC Rev. 3.1 65–67
(financial firms) and 75 (public administration) are excluded. Firms in
these industries are not covered by the Structural Business Statistics
and financial firms are not included in the Swedish R&D survey prior
to 2001.We also exclude firms in industry 73 (R&D). These are Bpure^
R&D companies and generally have extremely high R&D intensity.
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Fig. 2 Share of total R&D
expenditures in Swedish MNEs,
foreign MNEs and non-MNEs.
Source: Statistics Sweden,
Research and Development in the
Business Enterprise Sector
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effects of foreign acquisition over a fairly long
time period.26 Given that our data cover the period
1999–2011 and that R&D data are only available
for odd years, we are able to construct four co-
horts of firms that we follow during the 7-year
window. The first cohort is observed during the
period 1999–2005 with potential acquisitions oc-
curring between 1999 and 2000, and the last co-
hort is observed during the period 2005–2011 with
potential acquisitions occurring between 2005 and
2006.

Table 1 reports the number of foreign acquisi-
tions among the four cohorts of firms that will be
used in the econometric analysis. There are a few
things to note. First, most acquisitions concern
firms in the service sector. This is particularly
the case for smaller firms, where almost 90% of
acquired firms belong to the service sector. Sec-
ond, foreign acquisition is a fairly rare event in
absolute numbers among firms with 50 employees
or more (the sample for which R&D data are
available). The number of acquisitions is approxi-
mately seven times higher among firms with fewer
than 50 employees. Third, foreign firms particular-
ly target Swedish non-MNEs; there are only a

handful of Swedish MNEs acquired during the
period.27

Table 2 presents differences in sample means be-
tween acquired and non-acquired firms by sector and
size.28 For the larger firms, there seems to be no differ-
ence in R&D intensity between acquired and non-
acquired firms in the year prior to potential acquisition.
However, we do find that the skill intensity tends to be
higher among targeted firms. This holds for both smaller
and larger firms in the service sector as well as for
smaller firms in the manufacturing industry. There are
also other important pre-acquisition differences.
Targeted firms are, in general, more productive and
younger than non-targeted firms. Acquired firms also
tend to operate in industries characterised by a higher
foreign presence.

4 Econometric strategy

The main purpose of this paper is to estimate the causal
effect of foreign acquisition on R&D activity and skill
intensity in targeted domestic firms. The econometric
analysis is based on a conditional difference-in-
differences matching approach suggested by Heckman

26 Bertrand (2009) and Bandick et al. (2014) studied the effect of
foreign acquisition up to 3 years after acquisition. One could argue
that the effects of foreign acquisitions on R&D and the skill mix in
targeted firms are slow processes that might take time to materialise.
Therefore, in our analysis, we extended the post-acquisition period to
5 years.

27 In this respect, our period of study differs from the period in Bandick
et al. (2014) and Bandick and Hansson (2009). Here, 13% of the
acquired firms with 50 employees or more are Swedish MNEs, while
in these other two studies, 30% are Swedish MNEs (see Table 4 in
Bandick et al. 2014).

28 Note that the sample of firms on which the differences in sample
means are based corresponds to the sample used in the empirical
analysis in 5 .
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et al. (1997, 1998). Various types of matching methods
began to appear in economics in the late 1990s and were
particularly common in the literature evaluating labour
market programmes. Since then, matching has gained
popularity in many other fields of applied economics.

The basic idea behind our approach is to choose a
comparable untreated (non-acquired) firm for each treat-
ed (acquired) firm and to use these pairs to calculate the
effect of the treatment (foreign acquisition) on the out-
comes of interest (R&D activity and skill intensity).
Two advantages with matching over conventional para-
metric estimation techniques are that matching is more
explicit in assessing whether or not comparable untreat-
ed observations are available for each treated observa-
tion and that matching does not rely on the same type of
functional form assumptions that traditional parametric
approaches typically rely upon. There are numerous
papers suggesting that avoiding (potentially incorrect)
functional form assumptions and imposing a common
support condition can be important for reducing selec-
tion bias in studies based on observational data.29

The main parameter we are interested in estimating is
the average treatment effect on the treated, ATT, which
in our case corresponds to the average effect of foreign
acquisition on the firms that have become acquired. The

following set of equations gives the basic intuition be-
hind the estimation strategy:

ATTtþ ¼ E
�
Y 1tþ X t−;Dt ¼ 1

�
−

��� E
�
Y 0tþ X t−;Dt ¼ 0

���� ¼ ATT þ B ð1Þ

ATTt− ¼ E
�
Y 1t− X t−;Dt ¼ 1

�
−

��� E
�
Y 0t− X t−;Dt ¼ 0

���� ¼ B ð2Þ

ATTtþ−ATTt− ¼ ATT þ B−B ¼ ATT ð3Þ
where t− and t+ denote time periods before and after

potential foreign acquisition occurring at time t; Dt = 1
indicates that a firm is acquired at t, and Dt = 0 indicates
that a firm is not acquired at t; Y1 represents, e.g. R&D
intensity in the case of acquisition, and Y0 represents
R&D intensity if not acquired; X denotes a set of ob-
served pre-acquisition covariates affecting both the
probability of foreign acquisition and R&D intensity;

and finally, B represents possible selection bias in the
estimation of ATT.

Equation (1) represents a conventional cross-
sectional matching estimator. This equation rests on an
assumption of mean conditional independence, i.e.
E(Y0t+|Xt−,Dt = 1)= E(Y0t+|Xt−,Dt = 0). This assumption
states that if we condition on a sufficiently rich set of
pre-treatment covariates, we can use the R&D intensity
in non-acquired firms to approximate the R&D intensity
that acquired firms would have conducted if they had

29 See, e.g. Heckman, Ichimura and Todd (1997), Heckman et al.
(1998), Dehejia and Wahba (1999, 2002) and Smith and Todd (2005).
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not been acquired (the counterfactual outcome). How-
ever, if there are unobservable characteristics affecting
both foreign acquisition and R&D intensity, the assump-
tion no longer holds, and Eq. (1) will give a biased
estimate of ATT. Equation (2) simply states that if we
construct a matching estimate for pre-treatment R&D
intensity, we would expect to find bias only due to
unobserved differences between acquired and non-
acquired firms (i.e. the effect of a treatment cannot
precede the treatment itself). Equation (3) shows that if
we take the difference between the post- and pre-
treatment matching estimates, we can remove the time-
invariant portion of the bias.

From the outline above, it follows that the conditional
difference-in-differences approach does not rely on the
likely implausible assumption that we can observe all
factors affecting both foreign acquisitions and R&D
intensity. The conditional difference-in-differences

matching strategy extends conventional cross-sectional
matching methods because it not only takes care of
potential selection bias due to observable differences
between acquired and non-acquired firms but also elim-
inates bias due to time-invariant unobservable differ-
ences between the two. However, this does not suggest
that estimates based on this identification strategy are
free from possible bias. If there are unobservable differ-
ences between acquired and non-acquired firms that
vary over time (i.e. they are different in the pre- and
post-acquisition periods), this is a potential source of
remaining bias with our identification strategy.

In the differencing, we let the R&D intensity in year
t − 1 represent the pre-treatment outcome.We follow the
typical procedure in the literature and base the matching
on the predicted probability of foreign acquisition,
which is referred to as the propensity score
(Rosenbaum and Rubin, 1983), rather than on the pre-
treatment covariates themselves. We implement our
matching strategy using both single nearest neighbour
matching and kernel matching based on the
Epanechnikov kernel with different bandwidths (see
Sect. 5.2).

5 Empirical results

First, we present in Sect. 5.1 the propensity scores (i.e.
the probability of foreign acquisitions) that will be used
in the matching analysis to follow. This is an interesting
analysis in itself because it tells us about the

Table 1 Frequencies of foreign acquisitions by sector, firm type
and size (four cohorts 2000–2006)

Services Manufacturing Total

1–49 50+ 1–49 50+ 1–49 50+

Non-MNEs 1729 137 254 118 1983 255

Swedish MNEs 37 19 5 19 42 38

Total 1766 156 259 137 2025 293

(0.4) (1.6) (0.4) (2.2) (0.4) (1.8)

Notes: The share of foreign acquisitions in relation to the total
number of firms in each group is presented in parentheses
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characteristics of the domestic firms that foreign firms
acquire. Second, we show the results from the matching
analysis, and we report the causal effects of foreign
acquisitions on R&D intensity (Sect. 5.2) and on skill
intensity (Sect. 5.3) in targeted firms. In Sect. 5.4, we
relate our results on skill intensity to earlier Swedish and
non-Swedish studies.

5.1 The probability of foreign acquisition

The first stage of our econometric analysis consists of
estimating the propensity score, i.e. the predicted prob-
ability of foreign acquisition. The choices of covariates
included in the propensity score are variables suggested
by previous empirical literature to affect both foreign
acquisition and R&D intensity and other types of high-
skilled activities.30 All variables in the propensity score
refer to the year prior to potential acquisition (t − 1).

Two of the primary covariates in the propensity score
are pre-acquisition R&D intensity and skill intensity.
These two variables allow us to consider whether firms
are targeted due to their R&D resources and high-skill

activities or whether acquisitions are explained by other
motives. As previously mentioned, data on skill inten-
sity are available for the entire Swedish business sector
without restriction on firm size, whereas data on R&D
only pertain to firms with 50 employees or more. The
propensity score further includes labour productivity
and capital intensity. These variables allow us to test
whether domestic firms are targeted based on their pro-
ductive performance. Firm size and age are two vari-
ables commonly found in the literature focusing on
foreign acquisitions; the former is often used as a proxy
for home market share. The specification of the propen-
sity score also includes a dummy variable indicating
whether targeted firms are Swedish MNEs (as opposed
to non-MNEs). The share of employment in foreign
firms relative to total employment is included as a
measure of foreign presence in an industry (at the ISIC
Rev. 3.1 3-digit industry level). Finally, to control for
temporal and sectorial effects, the specification of the
propensity score includes dummy variables for year and
a full set of industry dummies (at the ISIC Rev. 3.1 3-
digit industry level).

We use a probit model to estimate the propensity
score. To the extent that higher orders of the covariates
improve the balancing between acquired and non-
acquired firms, these are included in the specification

30 See, for example, Conyon et al. (2002), Harris and Robinson (2002)
and Girma and Görg (2007). The covariates are similar to Bandick and
Hansson (2009) and Bandick et al. (2014).

Table 2 Differences in sample means between acquired and non-acquired firms by sector and size

Services Manufacturing

1–49 50+ 1–49 50+

R&D intensity 0.000 0.000

Skill intensity 0.066*** 0.032** 0.060*** -0.001

Labour productivity 209*** 97** 288*** 38.2

Capital intensity 285 146 49 98**

Size 5*** 24 8*** 61

Age −3.6*** −2.3*** −2.4*** −1.7***
Swedish MNE 0.009** −0.142*** −0.015 −0.322***
Foreign presence 0.093*** 0.054*** 0.070*** 0.088***

Acquired firms 1385 128 206 104

Non-acquired firms 329,315 4760 47,353 3156

Notes: All variables refer to year t − 1. R&D intensity is defined as R&D expenditure as a share of firm sales; skill intensity is measured by
the proportion of employees with 3 years or more of post-secondary education (ISCED 6–8); labour productivity is defined as value added in
SEK 1000 per employee; capital intensity is measured by the book value of machinery and buildings in SEK 1000 per employee; size is
measured by the number of employees; age is defined as the number of years since the firm first became registered; Swedish MNE is a
dummy variable indicating whether a firm is part of a Swedish MNE; and foreign presence is defined as the share of employment in foreign
firms relative to total employment in an industry (measured at the ISIC Rev. 3.1 3-digit industry level)

***, ** and * indicate significance at the 1, 5 and 10% levels, respectively
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(more on balancing below).31 Table 3 presents the re-
sults. Columns (1) and (3) include estimates for firms
with fewer than 50 employees in services and in the
manufacturing industry, respectively, whereas columns
(2) and (4) report estimates for firms with 50 employees
or more in the two sectors.

Contrary to Bertrand (2009) and Bandick et al.
(2014), we find no effect of R&D intensity on the
probability of foreign acquisition for the sample of firms
with 50 employees or more. An explanation for why
Bandick et al. (2014) found a higher probability for
foreign takeovers of R&D-intensive firms might be that
during their period of study—the late 1990s—many
large Swedish R&D-intensive manufacturing MNEs

became foreign owned.32 We do, however, observe that
the likelihood of foreign acquisition increases with skill
intensity in our sample containing smaller firms. This
holds for smaller firms in services as well as for smaller
firms in the manufacturing industry. Again, we find no
significant effects in the sample restricted to larger
firms.33 Our findings thus indicate that foreign compa-
nies tend to target small high-skill firms. Due to the lack
of R&D data for small firms, it is difficult to assess
whether foreign interest in small skill-intensive firms
also reflects an interest in these firms’ R&D potential.

31 The introduction of higher orders makes the probit models more
flexible and facilitates balancing between acquired and non-acquired
firms.

Table 3 Propensity score: probability of foreign acquisition

Services Manufacturing

1–49 50+ 1–49 50+

R&D intensity 0.2189 −1.6221
(1.1231) (1.4416)

Skill intensity 0.1866*** 0.2312 0.3722*** 0.1430

(0.0313) (0.2348) (0.1095) (0.7483)

Labour productivity 0.0318*** 0.0788 0.0830*** 1.3284**

(0.0116) (0.1334) (0.0290) (0.6167)

Capital intensity 0.0025 −0.0009 0.0425 0.7606***

(0.0020) (0.0347) (0.0274) (0.2602)

Size 77.8496*** 0.8508*** 56.0404*** 0.3502**

(3.2936) (0.2758) (6.5950) (0.1694)

Age −0.1220*** −0.0976*** −0.1249*** −0.1717***
(0.0067) (0.0283) (0.0161) (0.0366)

Swedish MNE −0.3677*** −0.7253*** −0.6098*** −1.1224***
(0.0725) (0.1291) (0.1767) (0.1407)

Foreign presence −0.7344*** −0.2607 −0.4159 −0.7693
(0.2540) (0.7746) (0.3156) (0.5724)

Pseudo-R2 0.183 0.148 0.154 0.220

Wald chi2 3227.5 195.1 508.0 198.8

Prob > chi2 0.0000 0.0000 0.0000 0.0000

Number of firms 439,621 5484 61,114 3654

Notes: The propensity scores are estimated using a probit model. The specifications also include squared labour productivity, capital
intensity, size, age, three-digit ISIC Rev. 3.1 industry dummies and dummies for the year of potential foreign acquisition. See Table 2 for
additional definition of variables. Standard errors are in parentheses

***, ** and * indicate significance at the 1, 5 and 10% levels, respectively

32 See footnote 21 and Fig.3.
33 Bandick et al. (2014) found a positive effect of skill intensity on
foreign acquisitions. This is not unexpected given the fairly strong
correlation between skill intensity and R&D intensity among large
manufacturing firms.
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Turning to the effect of labour productivity, our re-
sults do seem to suggest that foreign companies are
cherry-picking high performing firms. For all specifica-
tions, the probability of foreign acquisition increases
with firm size and decreases with firm age.34 Our esti-
mates on the dummy of Swedish MNEs indicate that
foreign companies are less likely to acquire Swedish
MNEs. This is contrary to the findings of Bandick and
Hansson (2009) and most likely explained by the fact
that in the late 1990s, many Swedish MNEs became
foreign owned.35 Finally, we find no consistent effect of
industry-specific foreign presence on the likelihood of
acquisition.

In sum, particularly among smaller firms, foreign
enterprises are inclined to acquire high-productive firms
that appear to conduct advanced (skill-intensive) activ-
ities. Moreover, the targeted firms tend to be relatively
large and fairly young. Unlike in the late 1990s, in the
2000s—our period of study—foreign takeovers have
not been directed towards R&D-intensive Swedish
MNEs.

5.2 Effects of foreign acquisitions on R&D activity

The econometric analysis of the effect of foreign acqui-
sition is based on a conditional difference-in-differences
matching approach. Using a specific matching algo-
rithm, we choose, based on the propensity score, a
comparable non-acquired firm for each acquired firm
and calculate the before-after difference in the outcome
of interest for these pairs. As previously discussed, this
approach not only addresses potential selection bias due
to observable differences between acquired and non-
acquired firms but also eliminates bias due to time-
invariant unobservable differences between the two.

Our results are based on two different matching
algorithms: single nearest neighbour matching and ker-
nel matching based on the Epanechnikov kernel (in both
cases, we match with replacement). In single nearest
neighbour matching, each acquired firm is matched to
the most similar comparison firm in terms of the pro-
pensity score. This approach generally trades reduced
bias for increased variance. However, if the closest
neighbour is far away, single nearest neighbour
matching might still generate bad matches. Using the

Epanechnikov kernel, each acquired firm is matched to
a weighted average of non-acquired firms within a spe-
cific distance or bandwidth from the acquired firm.
Heavier weight is put on more comparable firms, and
in the case where there are no non-acquired firms within
the chosen bandwidth, the acquired firm is dropped
from the calculations due to a lack of comparability.36

Table 4 presents matching estimates of the effects of
foreign acquisitions on R&D intensity for the sample of
firms with 50 employees or more. The reported results
are based on the Epanechnikov kernel using a band-
width of 0.001. Estimates for alternative bandwidths
and single nearest neighbour matching are reported in
Table 11 in the Appendix. Contrary to Bertrand (2009)
and Bandick et al. (2014), we find no significant effect
of foreign acquisition on R&D intensity in the targeted
firms. This holds for firms in the service sector as well as
for those in the manufacturing industry. The lack of
significant effects is robust across the different matching
estimators and regardless of whether R&D is expressed
in intensity terms or in absolute levels.37

Because we match firms based on the propensity
score instead of the underlying covariates, we need to
assess how successful the matching has been in terms of
balancing differences in the included covariates between
acquired and matched non-acquired firms. Table 12 in
the Appendix presents some basic indicators of the
quality of the matching for the Epanechnikov kernel
with a bandwidth of 0.001. This is the matching estima-
tor that performs best in terms of balancing the covari-
ates, and thus we use it throughout the analysis.

One commonly used indicator of matching quality is
the standardised bias of a covariate, which is defined as
the difference of the sample means in the acquired and
non-acquired group as a percentage of the square root of
the average of the sample variance in the two groups
(see Rosenbaum and Rubin, 1985). Avalue above 20 for
this statistic is generally considered to be problematic.
However, as seen from the table, the standardised bias
for any covariate is well below this figure. The table also
reports t values and accompanying p values from a test
of differences in the covariate means between the two
groups. As seen, there are no significant differences in

34 In these respects, the results for labour productivity and age are the
same as in Bandick and Hansson (2009) and Bandick et al. (2014).
35 See footnote 27.

36 For both the single nearest neighbour and the Epanechnikov kernel,
we match on the so-called common support, i.e. we drop all firms
whose propensity score is smaller than the minimum and larger than
the maximum in the opposite group.
37 Note that the effects of foreign acquisitions on the absolute levels of
R&D are not presented in any table.
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the means for any of the covariates. Finally, the table
reports pseudo-R2 values before and after matching.
This statistic indicates how well the covariates in the
propensity score explain the probability of acquisition.
After matching, the value should be fairly low because
there should be no systematic differences in the distri-
bution of covariates between acquired andmatched non-
acquired firms. As seen, the value drops to virtually zero
after matching. Overall, the different balancing indica-
tors suggest that the quality of the matching is fairly
good.

The public debate in Sweden has been particularly
focused on how large Swedish MNEs are affected by
foreign acquisition. Concerns have been raised about
what occurs to both the headquarters and the R&D
activities of these domestic MNEs when they become
foreign owned. However, as is shown in Table 1, few
Swedish MNEs were acquired during the period we
focus on. The empirical prerequisites for allowing dif-
ferent effects of foreign acquisitions depending on the
status of the targeted firm are therefore rather limited.
Despite this limitation, Table 5 reports the effect of
foreign acquisition on R&D intensity depending on
whether a Swedish MNE or a Swedish non-MNE is
acquired. In neither case do we find any significant
effects of foreign acquisition on R&D in targeted firms.
Note that the results for Swedish MNEs are based on
only 28 acquisitions.

Neither our present study nor the earlier study by
Bandick et al. (2014) find a negative effect on R&D in
Swedish firms targeted by foreign MNEs. These results
run counter to many of the contentions that have been
aired in the Swedish public debate on this issue. In
Bandick et al. (2014), the impact was even positive
and significant during a period when many large Swed-
ish MNEs became foreign owned, whereas we detect no
effect during a period when only a few Swedish MNEs
were acquired by foreign MNEs. The relatively few
acquisitions of heavily R&D-intensive firms during
our period of study might explain the difference in
results.38

5.3 Effects of foreign acquisitions on skill intensity

A limitation of the analysis thus far is that it only
pertains to firms with 50 employees or more. This is
because R&D data in Sweden are primarily collected for
larger firms. However, we know from the descriptive
statistics in Table 1 that foreign firms primarily target
small domestic firms. During the period in question, 7
out of 10 acquired firms had fewer than 50 employees.
Even though the majority of takeovers appear to concern
smaller firms, the academic literature has paid relatively

Table 5 Matching estimates of the effects of foreign acquisitions
on R&D intensity by firm type

Non-MNE Swedish MNE

Estimate % Estimate %

t + 1 −0.0002 −9.5 0.0037 14.7

(0.0013) (0.0086)

t + 3 −0.0011 −42.2 −0.0094 −37.8
(0.0015) (0.0095)

t + 5 −0.0003 −9.8 0.0043 17.1

(0.0012) (0.0116)

Untreated 5216 1242

Treated 213 28

Notes: The estimates are based on conditional difference-in-
differences matching using an Epanechnikov kernel with a band-
width of 0.001. For details on the specification of the propensity
scores, see Sect. 5.1. Approximate standard errors in parentheses.
Percentage effects are calculated as estimate divided by the aver-
age R&D intensity in acquired firms in year t − 1

38 Notice that Bertrand (2009), another study finding a positive effect
of foreign acquisitions on R&D, uses a sample of firms in which large,
technology-driven acquisitions most likely predominate.

Table 4 Matching estimates of the effects of foreign acquisitions
on R&D intensity by sector

Services Manufacturing

Estimate % Estimate %

t + 1 −0.0005 −14.3 0.0012 14.8

(0.0020) (0.0075)

t + 3 −0.0040 −118.9 −0.0016 −19.7
(0.0025) (0.0034)

t + 5 −0.0031 −92.9 −0.0005 −6.1
(0.0024) (0.0049)

Untreated 4920 3386

Treated 136 109

Notes: The estimates are based on conditional difference-in-
differences matching using an Epanechnikov kernel with a band-
width of 0.001. For details on the specification of the propensity
scores, see Sect. 5.1. Approximate standard errors in parentheses.
Percentage effects are calculated as estimate divided by the aver-
age R&D intensity in acquired firms in year t − 1
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little attention to the consequences of foreign acquisi-
tions of smaller firms. For this group of firms, we have
no information on R&D activities, but there are alterna-
tive ways to study how foreign takeovers affect high-
skilled activities in targeted firms. One such approach is
to examine the effect on the share of high-skilled labour
in targeted firms. An obvious advantage of using skill
intensity as the outcome variable in the analysis is that
this variable is available for the entire Swedish business
sector on an annual basis and without restriction on firm
size.

Table 6 presents matching estimates of the effects of
foreign acquisitions on skill intensity by firm sector and
size. Again, the reported results are based on the
Epanechnikov kernel using a bandwidth of 0.001. Inter-
estingly, for small firms in the service sector, we find a
positive and significant effect of foreign acquisition on
skill intensity in targeted firms. Expressed as percent-
ages, the initial effect is approximately 4%, and the
effect increases slightly thereafter and stabilises at about
9% for the remainder of the period after acquisition.
This is consistent with an interpretation that acquisitions
involve organisational changes within a firm and that

new work practises take approximately 2 years to im-
plement. For larger firms, we find no significant effects
of foreign takeovers on skill intensity in acquired firms.

Looking at firms in the manufacturing industry, the
results are less stable but tend to indicate positive effects
in the short run for both smaller and larger targeted
firms. The estimated effects for firms in the manufactur-
ing industry also tend to be somewhat larger, generally
about 10–15%, compared to the effects for firms in the
entire business sector.

All of the above results are robust across the alterna-
tivematching estimators (see Table 13 in the Appendix),
and the different balancing indicators also suggest that
the quality of the matching is satisfactory (see Tables 14
and 15 in the Appendix).

Table 7 presents the estimated effects on skill
intensity depending on whether a Swedish MNE or
a Swedish non-MNE is acquired by a foreign
enterprise. Not surprisingly, we find effects for
small non-MNE firms that are very similar to
those above for small firms in the service sector.
Almost all of the small firms in the service sector
belong to the non-MNE group. For larger non-

Table 6 Matching estimates of the effects of foreign acquisitions on skill intensity by sector and size

Services Manufacturing

1–49 50+ 1–49 50+

Estimate % Estimate % Estimate % Estimate %

t 0.0081** 4.4 −0.0029 −1.8 0.0139* 11.7 0.0050* 7.4

(0.0033) (0.0035) (0.0075) (0.0026)

t + 1 0.0150*** 8.2 −0.0073 −4.5 0.0112 9.5 0.0083** 12.3

(0.0040) (0.0055) (0.0088) (0.0040)

t + 2 0.0175*** 9.5 −0.0060 −3.7 0.0187* 15.8 0.0122** 18.1

(0.0046) (0.0062) (0.0108) (0.0048)

t + 3 0.0178*** 9.7 −0.0060 −3.6 0.0106 9.0 0.0104* 15.5

(0.0050) (0.0072) (0.0121) (0.0055)

t + 4 0.0155*** 8.5 −0.0007 −0.4 0.0179 15.1 0.0047 7.0

(0.0051) (0.0078) (0.0129) (0.0055)

t + 5 0.0153*** 8.4 −0.0067 −4.1 0.0147 12.4 0.0056 8.3

(0.0053) (0.0080) (0.0130) (0.0065)

Untreated 329,315 4760 47,353 3156

Treated 1385 128 206 104

Notes: The estimates are based on conditional difference-in-differences matching using an Epanechnikov kernel with a bandwidth of 0.001.
For details on the specification of the propensity scores, see Sect. 5.1. Approximate standard errors in parentheses. Percentage effects are
calculated as estimate divided by the average skill intensity in acquired firms in year t − 1

***, ** and * indicate significance at the 1, 5 and 10% levels, respectively
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MNE firms, we find no significant effects of for-
eign acquisition on skill intensity in targeted firms.

From the bottom row of Table 7, it is evident that the
number of acquired (treated) Swedish MNEs is very
limited. Bearing this in mind, the results do not indicate
any significant effects of foreign takeovers on skill
intensity in either smaller or larger targeted Swedish
MNEs.

Our analysis provides no evidence that high-skilled
activities are being relocated to the home countries of
acquiring firms. In contrast, acquiring firms appear to be
taking advantage of and developing the knowledge base
in the acquired small firms. The fact that a positive effect
appears in small firms might be a consequence of
knowledge and technology transfers from the acquiring
foreign MNEs to targeted small Swedish firms, a trans-
fer that in turn leads to increased demand for skilled
labour.

By and large, we have seen that foreign acquisitions
have a positive impact on the skill intensity of smaller
non-MNEs. To investigate whether this is an outcome of
the increased employment of skilled labour, the

decreased employment of less-skilled labour or some
combination of changes in the employment of the dif-
ferent types of labour, we estimate the effect of foreign
acquisitions on each type of labour separately. Table 8
provides the results.

A general conclusion from Table 8 is that employ-
ment after acquisitions for the smaller firms acquired by
foreign MNEs appears to increase. While the skill in-
tensity in firms taken over in manufacturing is not
affected by foreign acquisitions (Table 6), there are
substantial positive effects on the employment of high-
skilled labour. However, these changes are not large
enough to influence the skill intensity significantly. In
services, both the employment of high-skilled and less-
skilled labour increases. However, here, the employ-
ment growth of high-skilled labour after acquisition
seems to be sufficiently large to affect the skill intensity
positively in smaller service firms (Table 6).

As a last step, as an exploratory extension, we exam-
ine whether the effect of foreign acquisitions on skill
intensity in smaller firms differs between high- and low-
technology industries in manufacturing and between

Table 7 Matching estimates of the effects of foreign acquisitions on skill intensity by firm type and size

Non-MNE Swedish MNE

1–49 50+ 1–49 50+

Estimate % Estimate % Estimate % Estimate %

t 0.0093*** 5.5 0.0007 0.6 0.0073 1.7 0.0020 1.3

(0.0030) (0.0025) (0.0379) (0.0072)

t + 1 0.0145*** 8.5 −0.0008 −0.7 0.0122 2.9 0.0052 3.4

(0.0037) (0.0039) (0.0480) (0.0088)

t + 2 0.0182*** 10.7 −0.0034 −3.0 0.0069 1.6 −0.0034 -2.2

(0.0042) (0.0044) (0.0500) (0.0110)

t + 3 0.0183*** 10.8 −0.0068 −6.0 0.0038 0.9 −0.0099 -6.6

(0.0047) (0.0051) (0.0532) (0.0131)

t + 4 0.0173*** 10.2 −0.0049 −4.4 −0.0169 −4.0 0.0135 8.9

(0.0048) (0.0052) (0.0514) (0.0177)

t + 5 0.0169*** 10.0 −0.0036 −3.2 0.0019 0.4 0.0050 3.3

(0.0049) (0.0071) (0.0615) (0.0200)

Untreated 368,872 4990 2085 1170

Treated 1562 205 20 25

Notes: The estimates are based on conditional difference-in-differences matching using an Epanechnikov kernel with a bandwidth of 0.001.
For details on the specification of the propensity scores, see Sect. 5.1. Approximate standard errors are in parentheses. Percentage effects are
calculated as estimate divided by the average skill intensity in acquired firms in year t − 1

***, ** and * indicate significance at the 1, 5 and 10% levels, respectively
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knowledge and less knowledge-intensive industries in
services.39 A hypothesis would be that we find the
largest effects on the share of high-skilled labour in
more skill-intensive sectors.

Table 9 shows the number of acquisitions and the
shares of acquisitions in each sector. From the table, it
appears that the number of foreign acquisitions is largest
in services and the share of foreign acquisitions is
highest in high-tech manufacturing.

To investigate if it is the more skill-intensive parts of
manufacturing and services that drive the positive im-
pact on skill intensity found among smaller firms, we
estimate the effect of foreign acquisitions separately for
each sub-sector in Table 9, and the results are presented
in Table 10.

We find no effects on skill intensity in either high- or
low-technology manufacturing. Within the service

sector, contrary to our hypothesis, we obtain a positive
effect on skill intensity in the less knowledge-intensive
sector.

5.4 Previous studies on skill intensity

There are two Swedish and a handful of studies
from other countries that have analysed the effect
of foreign acquisitions on the skill intensity in
acquired firms.

Nilsson Hakkala et al. (2014) is a recent study of
foreign acquisitions on skill upgrading and job tasks in
targeted firms using Swedish data. In contrast to our
study, they found no impact of foreign acquisitions on
skill upgrading in targeted firms. Their period of study
was 1996 to 2005, and they examined firms with 20
employees or more in the private sector. An analysis of
job tasks requires occupational data, and as we noted in
Sect. 3.1, a complete register on individuals’ occupa-
tions in Sweden is only available from 2001. This means
that Nilsson Hakkala et al. (2014) were obliged to use a
dataset, the Survey ofWages and Salaries from Statistics

39 We use a Eurostat classification to define high-tech and low-tech
industries in manufacturing and knowledge and less knowledge-
intensive industries in services (http://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:High-tech).

Table 8 Matching estimates of the effects of foreign acquisitions on the employment of skilled and less-skilled labour in small non-MNEs

Manufacturing Services

Skilled Less-skilled Skilled Less-skilled

Estimate % Estimate % Estimate % Estimate %

t 0.1732** 13.6 1.0899** 6.7 0.1556** 8.3 0.6555 7.4

(0.0795) (0.5185) (0.0611) (0.4604)

t + 1 0.4324** 34.0 1.7653** 10.9 0.2444** 13.0 1.2529** 14.1

(0.1901) (0.7813) (0.0971) (0.5251)

t + 2 0.6461*** 50.9 1.6372** 10.1 0.3667** 19.6 1.8207*** 20.5

(0.2180) (0.8173) (0.1725) (0.6071)

t + 3 0.5355** 42.2 2.2874 14.2 0.4043** 21.6 2.0331*** 22.9

(0.2354) (1.5510) (0.1677) (0.6680)

t + 4 0.5588** 44.0 2.5417 15.7 0.3547** 18.9 2.1233*** 23.9

(0.2582) (2.3163) (0.1537) (0.6471)

t + 5 0.5030* 39.6 2.2055 13.6 0.3477** 18.6 2.3088*** 26.0

(0.2953) (2.6917) (0.1676) (0.6776)

Untreated 45,980 322,892

Treated 200 1355

Notes: The estimates are based on conditional difference-in-differences matching using an Epanechnikov kernel with a bandwidth of 0.001.
For details on the specification of the propensity scores, see Sect. 5.1. Approximate standard errors are in parentheses. Percentage effects are
calculated as estimate divided by the average number of skilled or less-skilled employees in acquired firms in year t − 1
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Sweden , whe re sma l l e r f i rms a re heav i ly
underrepresented.40

In this survey of the private business sector, a strati-
fied sample is drawn according to industry affiliation
and firm size, and larger firms have a higher probability
of being sampled. In Table 16 in the Appendix, we can
see the difference between register data and the survey
in the number of firms of different size classes. For
instance, in the size class 20–49 employees, only 11%
of the firms in the register are included in the survey.41

Individual wages and occupational codes for all individ-
uals in the selected firms in the survey are collected. The
sample of individuals in the survey includes approxi-
mately 50% of the individuals in the private business
sector, but the share of the firms is much lower, at
slightly more than 3%.

We believe that this underrepresentation of smaller
firms in the sample analysed by Nilsson Hakkala et al.
(2014) contributes significantly to explaining the differ-
ence in the results between their study and ours, but a
more definite answer can only be obtained if the com-
plete registers on individuals’ occupations and educa-
tional attainments from 2001 onwards are used. This
question is outside the scope of our present study.

Another study of the effects of foreign acquisitions
on skill upgrading in acquired firms is Bandick and
Hansson (2009). They examined manufacturing firms

with 50 employees ormore between 1993 and 2002, and
they found some support for a relative increase in the
demand for skilled labour in non-MNEs, but not in
MNEs, which become foreign owned. The outcome
variable in Bandick and Hansson (2009) was slightly
different from ours.42 Although there are differences in
relation to our study, their results show some similarities
because in Table 6, we observed that foreign acquisi-
tions had positive effects on skill upgrading, at least in
the short run, in those targeted manufacturing firms with
50 employees or more.

Other non-Swedish studies that have analysed the
effect of foreign acquisitions on skill intensity in
targeted firms/establishments are Girma and Görg
(2004), Almeida (2007) and Huttunen (2007).

Girma and Görg (2004) investigate whether the ac-
quisition of domestic establishments by a foreign owner
have any effects on the employment growth of skilled
and less-skilled labour in the electronics and the food
sectors in the UK in the 1980s. They find that the growth
rate of skilled labour is not significantly affected by the
change into foreign ownership in either electronics or
food. However, in the electronics industry, the growth
rate of unskilled labour declined significantly, whereas
in the food sector, there was no significant effect. This
indicates that the share of skilled labour increased in the
electronics sector, while this appears not to be the case
for the food sector. Finally, it is worth noting that for-
eigners tend to acquire establishments with high labour
productivity both in the electronics and in the food
sector.

40 An indication that this sample of firms is quite different from the
total population of firms is that in Table 2 of Nilsson Hakkala et al.
(2014), there is no difference between MNEs and non-MNEs in the
share of employees with higher education. This is in stark contrast to
our data, where in Fig. 5 the skill intensity is significantly higher in
MNEs.
41 Interestingly, we notice in Table 16 in the Appendix that, while the
share of firms in the survey decreases as the size class of firms grows
smaller, the corresponding shares in our cohort are more or less
constant over the different size classes, at approximately 70%.

42 They use the wage bill share of employees with some post-
secondary education (ISCED 4–8), while our outcome variable is the
employment share of employees with 3 years or more of post-
secondary education (ISCED 6–8).

Table 9 Frequencies of foreign acquisitions in small non-MNEs by sector, 2000–2006

Sector Acquisitions Number of firms Share of acquisitions

Manufacturing

High technology 109 16,430 0.7

Low technology 145 49,334 0.3

Services

Knowledge intensive 681 172,543 0.4

Less knowledge-intensive 1048 281,544 0.4

Total 1983 519,851 0.4

Note: Share of acquisitions is in percent
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Almeida (2007) studies Portuguese firms in the entire
business sector in the 1990s. She finds no effect of
foreign acquisitions on the years of schooling of the
average worker in the acquired firms, whereas the
targeted firms already have a more educated workforce
prior to acquisition than the firms that continue to be
domestically owned.

Huttunen (2007) examines the effects of foreign acqui-
sitions on employment in different skill groups in Finnish
manufacturing plants in the 1990s. Her results indicate a
small decrease in the acquired plants’ share of highly
educated workers. Similar to the other studies, plants
characterised by high average years of schooling among
employees are more attractive targets to foreign firms.

From the surveyed non-Swedish studies, we con-
clude that there is now extensive evidence from many
countries of Bcherry-picking^ in connection with for-
eign acquisitions.43 Foreigners tend to acquire high-

productive, skill-intensive firms. However, the impact
of foreign acquisitions on skill intensity in targeted firms
is less clear-cut. Furthermore, none of the studies above
focus particularly on smaller firms, the group of ac-
quired firms for which we obtain a strongly significant
positive effect. To be able to generalise from our results
for Sweden, it would be interesting in the future to see
studies of other countries aimed at investigating the
effects on skill upgrading in smaller firms.

6 Concluding remarks

The impact of foreign acquisitions on R&D and
other high-skilled activities in MNEs and larger
firms has been the subject of several studies, but
the effect on skill upgrading in smaller, non-MNE
firms has been less explored. By using register
data on educational attainment and variables from
the firms’ balance sheets and income statements,
we can investigate all Swedish firms with one
employee or more.

43 To the list of studies finding evidence of Bcherry-picking^, we can
also add Harris and Robinson (2002) for the UK and Balsvik and
Haller (2010) for Norway.

Table 10 Matching estimates of the effects on skill intensity in small non-MNEs in sub-sectors within manufacturing and services

Manufacturing Services

High-technology Low-technology Knowledge intensive Less knowledge-intensive

Estimate % Estimate % Estimate % Estimate %

t 0.0024 1.6 0.0180* 23.5 0.0146** 4.7 0.0075** 7.3

(0.0124) (0.0102) (0.0073) (0.0032)

t + 1 −0.0007 −0.5 0.0118 15.3 0.0153* 4.9 0.0169*** 16.3

(0.0177) (0.0087) (0.0086) (0.0040)

t + 2 0.0214 14.3 0.0121 15.8 0.0155 5.0 0.0217*** 21.0

(0.0191) (0.0137) (0.0100) (0.0046)

t + 3 0.0241 16.1 −0.0050 −6.5 0.0168 5.4 0.0230*** 22.2

(0.0210) (0.0155) (0.0109) (0.0051)

t + 4 0.0365 24.5 −0.0014 −1.9 0.0059 1.9 0.0259*** 25.0

(0.0234) (0.0155) (0.0109) (0.0054)

t + 5 0.0217 14.5 0.0037 4.9 0.0049 1.6 0.0250*** 24.2

(0.0213) (0.0173) (0.0114) (0.0055)

Untreated 11,750 34,230 107,595 215,297

Treated 87 110 483 868

Notes: The estimates are based on conditional difference-in-differences matching using an Epanechnikov kernel with a bandwidth of 0.001.
For details on the specification of the propensity scores, see Sect. 5.1. Approximate standard errors are in parentheses. Percentage effects are
calculated as estimate divided by the average skill intensity in acquired firms in year t − 1

***, ** and * indicate significance at the 1, 5 and 10% levels, respectively
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The share of highly skilled labour serves partly as an
alternative measure to R&D expenditures, which are
heavily concentrated in a few large firms and in
manufacturing. Most likely, R&D expenditures under-
estimate the amount of development work carried out
within a firm, particularly in smaller firms and in ser-
vices, and a firm’s high-skill intensity could therefore in
such cases be a more appropriate measure. Note, how-
ever, that many highly skilled workers are engaged in
other high-skill activities beyond R&D tasks.

In the group of firms with fewer than 50 employees,
there are quite a few foreign acquisitions in our study
period, and we find that the foreign takeovers of such
firms appear to have had a clearly positive effect on the
share of high-skilled labour. An explanation for this
result may be that international knowledge and technol-
ogy transfers from foreign MNEs to small non-MNEs,
on the condition that the resulting technological and
organisational changes in the targeted firms is skill-
biased, will increase the demand for skills and thus that
skill upgrading occurs in the acquired firms. By contrast,
we find no impact on the share of high-skilled labour in
MNEs or in firms with 50 employees or more, possibly
because these firms have lower potential for knowledge
and technology transfer. In other words, foreign acqui-
sitions appear to primarily boost skill intensities, and
probably the level of technology, in small, non-MNE
targeted firms.

Foreign acquisitions appear to have positive ef-
fects on employment in the acquired smaller firms.
Both in manufacturing and in services, the em-
ployment of high-skilled labour after acquisitions
is increasing. In regard to less-skilled labour, there
are significant positive effects in services but also
to large extent in manufacturing.

A limitation of our study is that we are not able to
identify domestic acquisitions. This means that we can-
not compare the effects of foreign and domestic acqui-
sitions, i.e. whether foreign acquisitions differ from
domestic ones.44

We also add to the literature on foreign acqui-
sitions and R&D. In contrast to former studies
using Swedish data, we examine a period with no
spectacular increase in foreign ownership (the
early 2000s), and we find no effect on R&D
expenditures in firms acquired by foreign MNEs.
Taken together with the results in Bandick et al.
(2014), which analysed a more turbulent period
for foreign acquisitions in Sweden (the late
1990s) and obtained a positive effect on R&D
expenditures in targeted firms, we conclude that
there seem to be no grounds for worrying about
the impact of foreign acquisitions on R&D (and
other high-skilled activities). Hence, there is no
need for policymakers to consider restrictions on
foreign ownership because advanced activities
might move abroad; if anything, there are reasons
to welcome foreign acquisitions.

Finally, an implication of our results may be
that for a smaller firm with strong future poten-
tial, being acquired by a foreign MNE is a rea-
sonable option to overcome those constraints to
growth often faced by such firms.45 These con-
straints could be weak internal financial re-
sources or a lack of capabilities to develop prod-
ucts and refine technologies, to enter the interna-
tional market or to upgrade skills. Using vari-
ables other than skill intensity while still focus-
ing on the effect on smaller firms offers a con-
ceivable avenue for further research. The advan-
tage of acquiring foreign MNE is that it gains
access to a new technology or product that com-
plements its current activities.

Acknowledgements Financial support from the Swedish
Council for Health, Working Life and Welfare is grate-
fully acknowledged. We have benefited from comments
in seminars at Örebro University, Linköping University
and CESIS, Royal Institute of Technology (KTH),
Stockholm.

44 According to Balsvik and Haller (2010), who compare foreign and
domestic acquisitions in Norway, the impression from the few studies
performing this comparison is that performance improves more after
foreign acquisitions than after domestic acquisitions do.

45 We base this on Andersson and Xiao (2016) (see footnote 14). Such
restrictions on smaller firms with growth potential may be due to
market failures, e.g. poorly functioning capital markets. If this is the
case, rectifying these failures is then likely to be a better alternative.
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Table 11 Matching estimates of the effects of foreign acquisitions on R&D intensity by sector. Alternative matching algorithms

Services Manufacturing

NN(1) E(0.01) E(0.005) NN(1) E(0.01) E(0.005)

t + 1 −0.0018 −0.0001 −0.0001 0.0016 −0.0002 0.0002

(0.0029) (0.0019) (0.0018) (0.0023) (0.0055) (0.0058)

t + 3 −0.0061 −0.0032 −0.0033 −0.0014 −0.0013 −0.0016
(0.0043) (0.0023) (0.0022) (0.0037) (0.0029) (0.0030)

t + 5 −0.0020 −0.0019 −0.0021 0.0002 −0.0003 −0.0007
(0.0016) (0.0022) (0.0022) (0.0055) (0.0040) (0.0042)

Untreated 4920 4920 4920 3386 3386 3386

Treated 151 150 146 131 125 122

Notes: The estimates are based on conditional difference-in-differences matching using single nearest neighbour matching, NN(1), and
Epanechnikov kernel matching, E, with bandwidths 0.01 and 0.005. For details on the specification of the propensity scores, see Sect. 5.1.
Approximate standard errors are in parentheses. Percentage effects are calculated as estimate divided by average R&D intensity in acquired
firms in year t − 1

Table 12 Balancing indicators for the R&D intensity matching estimates

Services Manufacturing

Mean t test Mean t test

Treated Matched control Std. bias t p > |t| Treated Matched control Std. bias t p > |t|

R&D intensity 0.0033 0.0032 0.6 0.06 0.951 0.0083 0.0093 −3.1 −0.21 0.832

Skill intensity 0.1741 0.1816 −3.9 −0.31 0.757 0.0658 0.0624 4.1 0.32 0.752

Labour productivity 55.8 57.9 −3.4 −0.30 0.766 556.3 578.4 −7.5 −0.62 0.537

Capital intensity 28.2 34.2 −1.7 −0.21 0.832 373.7 399.7 −5.6 −0.41 0.680

Size 23.8 26.9 −5.4 −0.55 0.581 292.9 258.1 4.7 0.33 0.74

Age 10.54 10.29 4.2 0.33 0.742 13.61 13.06 9.7 0.69 0.494

Swedish MNE 0.1250 0.1410 −4.1 −0.39 0.700 0.1468 0.1817 −8.2 −0.69 0.489

Foreign presence 0.2188 0.2146 2.8 0.23 0.819 0.3397 0.3393 0.2 0.01 0.989

Pseudo-R2 before 0.075 p > chi2 0.000 0.127 p > chi2 0.000

Pseudo-R2 after 0.003 p > chi2 1.000 0.011 p > chi2 0.993

Notes: The specifications of the propensity score on which the matching is based also include squared labour productivity, capital intensity,
size and age, three-digit ISIC Rev. 3.1 industry dummies and dummies for the year of potential foreign acquisition. See Table 2 for additional
definition of variables

Appendix
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Table 14 Balancing indicators for the skill intensity matching estimates, services

1–49 50+

Mean t test Mean t test

Treated Matched control Std. bias t p > |t| Treated Matched control Std. bias t p > |t|

Skill intensity 0.1836 0.1796 1.5 0.38 0.706 0.1640 0.1793 −8.1 −0.63 0.530

Labour productivity 722.8 693.2 1.8 0.40 0.686 585.9 612.8 −4.2 −0.35 0.730

Capital intensity 852.9 889.9 −0.4 −0.08 0.934 296.5 443.4 −4.1 −0.46 0.646

Size 9.9 10.3 −4.8 −1.06 0.290 246.8 287.1 −6.8 −0.65 0.519

Age 6.53 6.68 −2.6 −0.70 0.484 10.41 10.68 −4.5 −0.35 0.727

Swedish MNE 0.0209 0.0278 −5.4 −1.17 0.241 0.1328 0.1535 −5.4 −0.47 0.637

Foreign presence 0.2422 0.2420 0.2 0.04 0.969 0.2130 0.2124 0.4 0.03 0.977

Pseudo-R2 before 0.122 p > chi2 0.000 0.071 p > chi2 0.000

Pseudo-R2 after 0.001 p > chi2 0.994 0.006 p > chi2 0.998

Notes: The specifications of the propensity score on which the matching is based also include squared labour productivity, capital intensity,
size and age, three-digit ISIC Rev. 3.1 industry dummies and dummies for the year of potential foreign acquisition. See Table 2 for additional
definition of variables

Table 15 Balancing indicators for the skill intensity matching estimates, manufacturing

1–49 50+

Mean t test Mean t test

Treated Matched control Std. bias t p > |t| Treated Matched control Std. bias t p > |t|

Skill intensity 0.1070 0.1079 −0.5 −0.04 0.966 0.0694 0.0586 12.6 1.01 0.315

Labour productivity 535.2 648.7 −5.1 −0.64 0.526 565.9 574.0 −2.6 −0.22 0.823

Capital intensity 223.3 232.9 −1.4 −0.23 0.815 393.2 424.8 −6.5 −0.42 0.678

Size 15.73 15.88 −1.4 −0.12 0.903 298.6 241.2 7.6 0.56 0.574

Age 9.17 9.32 −2.6 −0.25 0.802 13.60 13.21 6.9 0.48 0.631

Swedish MNE 0.0146 0.0164 −1.3 −0.15 0.878 0.1731 0.1853 −2.8 −0.23 0.819

Foreign presence 0.2883 0.2889 −0.3 −0.03 0.977 0.3253 0.3349 −5.0 −0.36 0.716

Pseudo-R2 before 0.106 p > chi2 0.000 0.125 p > chi2 0.000

Pseudo-R2 after 0.003 p > chi2 0.999 0.013 p > chi2 0.987

Notes: The specifications of the propensity score on which the matching is based also include squared labour productivity, capital intensity,
size and age, three-digit ISIC Rev. 3.1 industry dummies and dummies for the year of potential foreign acquisition. See Table 2 for additional
definition of variables
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