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Abstract

Using Swedish micro data we find no evidence fa& tloncerns circulating in the public
debate that foreign acquisitions lead to reduction®k&D expenditures and high-skilled
activities in targeted domestic firms, neither ilNEs nor in non-MNEs. Previous studies
have only focused on larger firms. In this paperase able to study the impact on smaller
firms (less than 50 employees). This is importantes 90 percent of the firms acquired by
foreign enterprises have less than 50 employees.tlis group of firms there is no
information on R&D, but by using the register otiedtional attainment we have data on the
share of high-skilled labor in all Swedish firmgespective of size. Interestingly, we find that
among smaller firms foreign enterprises tend tauaechigh-productive, skill-intensive firms
(cherry-picking) and after the acquisitions skitlgnading appears in acquired smaller, non-
MNE firms.
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1. Introduction*

In the late 1990s, foreign ownership in the Swedslsiness sector increased quite
dramatically. Indeed, this was part of an interadl wave of mergers and acquisitions
(M&A), but it raised concerns in the debate aboutatvwould happen to research and
development (R&D) and other high-skilled activitiegated in Sweden. One reason for the
strong sentiments was that some flagship Swedidhnational enterprises (MNES) — such as
Astra and Volvo Cars — were acquired by foreignemrises. As a contribution to such

discussions that have taken place in Sweden anthar countries, we provide evidence that
“national” MNEs acquired by foreign MNEs are noteagted when it comes to R&D and skill

intensities, whereas the share of high-skilled lalsctually increases in smaller non-MNEs

acquired by foreign MNEs.

From a theoretical point of view, the effect of M&3n R&D in the targeted firm is
ambiguous.On the one hand, if the acquirer and the acquired are performing similar
R&D - they are substitutes for each other — th@haasible outcome of a foreign acquisition
would be for the foreign investors to exploit scat®nomies in R&D and centralize R&D
activity in their home country and to cut back o&DRactivities performed abroad. Other
reasons for moving R&D to the home country mightdavoid duplication of R&D inputs or
to reduce costs associated with coordinating R&idsun different countries. On the other
hand, if the R&D activities in the home country aimd the acquired firm abroad are
complementary to each other, one might expect &P Rctivities in the foreign affiliate to
be continued or even increasetihe motive for acquisition in this case then isatzess,
exploit, and develop already existing knowledgehi@ acquired firm (technology sourcing),

i.e. to tap into the expertise of the host couftry.

* Financial support from Swedish Research Couneil Health, Working Life and Welfare is gratefully
acknowledged. We have benefited from commentssienainar at Orebro University.

! Cassiman et al. (2005) and Bertrand (2009) presemé elaborate discussions on how M&A affect R&D i
the acquired firms.

2 There are economies of scope in R&D, and combiuiifigrent R&D programs within the same company
leads to higher R&D output than if the R&D is perfeed in separate firms.

% Dunning and Lundan (2009) assert that generativg knowledge and competences by locating R&D abroad
in places that are outstanding in the fields thmtVINE wants to develophfme-base augmenting) has been
growing in importance in recent years relative e bther reason often put forward to why MNEs cauy
R&D in other countries, i.e., to adapt its produatsl processes to the individual needs and prefesem
overseas marketidme-base exploiting).



Many of the early studies evaluating the impadii8A on R&D focused on domestic M&A,
mostly in the US. Those studies often found negatiwpacts on post-acquisition R&D in the
acquired firms; however, the results were not rablisio other studies more in the vein of
this paper are those of Bertrand (2009) and Banelick. (2014); they both investigated the
effects of foreign acquisitions on the R&D actigdiin domestic targeted firms. Bertrand
(2009) covered international acquisitions of Fremuhovative manufacturing firms from
1995 to 2001, and Bandick et al. (2014) covereerivdtional acquisitions of Swedish
manufacturing firms with at least 50 employees frib®94 to 1999. In both studies, the firms
were followed from one year before to three yedtsrdhe acquisition. In contrast to the
earlier studies of domestic M&A, these two studfesind that acquisitions by foreign
companies boost R&D spending in the domestic tatggtms.

Our paper also examines the effects of foreign iatgans on R&D in acquired domestic

firms. In expanding on the work of Bandick et &014), we have extended our study to
include the entire Swedish business sector. Thadoracquisitions in our study took place
between 2000 and 2006, a period with no spectacwagase in foreign ownership. Because
we believe that the restructuring process afterabguisition takes time, we used a larger
window of time to study the firms, and the postiasiion period was five years instead of
three years as in the earlier studies. Our outcaamni@bles are, like in the previous analyses,
absolute R&D expenditure and R&D intensity, i.e. R&xpenditure as a share of the firm’s

output.

However, the great majority of the firms in the 8gl business sector assert that they do not
have any expenditure on R&D, and R&D expenditunes feeavily concentrated to a few
firms.? An alternative way to investigate whether foreigmuisitions affect the localisation of
highly skilled activities in targeted firms is txamine the impact on the share of highly
skilled labour. In our analysis, we define highkjlled labour as employees with three years

or more of post-secondary education.

* For a review of this literature, see Cassimar.€2805).

® Innovative firms are not defined in the paper, ivelauthor admits that “the construction of oumbtlase could
lead to an over-representation of large and tedyyetiriven mergers. All firms in our sample do imation.”

® Among firms with at least 50 employees in the Seledusiness sector, 86 percent have no R&D, aiaddein
et al. (2014) show that the top 14 percent of ihrasf that report R&D account for 90 percent of thi&al R&D
expenditures in the Swedish business sector.



Similar arguments as for R&D apply for the effeofsforeign acquisitions on the share of
highly skilled labour. In other words, if the magivfor foreign acquisition is technology
sourcing, the share of highly skilled labour in Hegjuired firms will be constant or increase.
If R&D and other highly skilled activities are, agesult of the foreign acquisition, relocated
to the home country of the acquiring firm then #kél share will decrease in the acquired

firms.

A slightly different argument is if technology tsfers from acquiring foreign MNEs to
acquired smaller firms (non-MNEs) are particulapyonounced, then this might have
significant effects on skill upgrading in the aagai firms. The acquiring firms in foreign
acquisitions are by definition already MNEs, or &éecoming foreign MNEs through the
acquisition, and it is well known that MNEs are wnant conveyers of technology
internationally” Transferring technology to the acquired firms alorchas an effect on
technical change in these firms, and if this chaisgskill-biased, the demand for skilled
labour will increase and a higher skill share aplpear in the acquired firm. Because the level
of technology might be considerably lower in snrallen-MNEs, we expect to observe the
largest technology transfers if such firms are a@egy and thus that the largest positive

effects on skill shares will be seen in these firms

Much of the concerns in the Swedish public debaeehbeen about how large Swedish
MNEs are affected when they become foreign ownedadth the public debate and in the

academic literature, less interest has been daddotgards the impact of foreign acquisitions
on smaller firms, and such firms are quite oftem-MNES. An advantage with using the

share of highly-skilled labour instead of R&D exd@are as an outcome variable is that we
have access to data for all firms and for everglsiryear for the whole Swedish business
sector without constraint on firm size. R&D expdndk in Sweden is surveyed every other
year, and for many years during our studied pesioch expenditures were only measured for

firms with 50 employees or mofe.

" Keller (2010).
8 The cut-off firm size in Statistics Sweden’s R&0Orgey has until 2005 been 50 employees.



Former empirical analyses on Swedish firm-leveldgive somewhat contradictory results
with regard to skill levels in acquired firmiBandick and Hansson (2009) examined the
impact of foreign ownership on skill upgrading inve&lish manufacturing firms with 50
employees or more between 1993 and 2002. They feonte evidence that the relative
demand for skilled labour rose in non-MNEs — butindVINEs — that became foreign-owned.
Nilsson Hakkala et al. (2014) presented resultgssigng that a conventional measure using
educational attainment as an indicator failed tptwa& any impact of foreign ownership,
whereas they observed positive effects of foreigmeyship on occupation-based task
measures. They found that non-routine and interagtb tasks increase in non-MNEs that
are acquired by foreign MNEs. We will argue that thost likely reason why they did not
find any effects of foreign ownership in non-MNEsing a skill measure based on
educational attainment is that they used a samipfenos where small- and medium-sized

firms were strongly underrepresented, and suclsfaine also to a great extent non-MNESs.

To preview our results, we find, in contrast to tBsnd (2009) and Bandick et al. (2014), no
effect of foreign acquisitions on R&D in targetedfs, neither in MNEs nor in non-MNEs.
On the contrary, in small non-MNEs the share ofhigskilled labour increases in firms

acquired by foreign enterprises.

The structure of the paper is as follows. Sectiono8tains a general presentation of the
structure of the Swedish micro data we used and@uskion of how we constructed our
dataset. It also gives some descriptive facts o R&penditure, skill intensities, and foreign
ownership in the Swedish business sector. Secti@is@sses our econometric strategy.
Section 4 reports the results from the analysis, ghopensity scores, and the matching

estimates. Section 5 concludes the report.

® Two other studies using panel data at the firmestablishment level in the 1990s are Almeida (2087)
Portuguese data and Huttunen (2007) on Finnish faetuing. Both found small positive effects on wag
after foreign acquisitions, whereas the impact kit spgrading was less clear-cut. None of the abstudies
separated the targeted firms into MNEs and non-MNEs



2. Dataand description

2.1 Swedish micro data

The data in our microeconomic database are fromsta Sweden (SCB) and the Swedish
Agency for Growth Policy Studies (Growth AnalysiEnique identification numbers for the
firms enable us to link information on financialcaants, R&D expenditure, and register-

based labour statistics (in this case, the edutégieels of employees).

In 1997, Statistics Sweden started to use admaigér data to compile its Structural Business
Statistics. This means that from 1997 data on kbegain the balance sheets and the income
statements are available for all non-finanii&wedish firms. An annual register on the level

of education of the Swedish population has existece 1985.

The Swedish R&D survey is carried out every secgert (odd years). It started in the mid-
1960s, and at the beginning the survey only covéret in mining and manufacturing with
50 employees or more. Gradually, it has been eertdnBrom 1995 all non-financial firms
with 50 employees or more are included, and fro@120e survey has also included financial
firms. From 2005, a sample of firms with 10-49 eayeles has also been included. In parallel
with the Swedish R&D survey, Statistics Sweden tasl 2002 collected annual data on
R&D expenditures on the firm level for the StrueluBusiness Statistics. These are the R&D
data used by Bandick et al. (2014).

From 1993 onwards, it has been possible to ideatify by that classify firms in the Swedish

business sector into foreign-owned firms (foreigNB4), Swedish MNES, and other Swedish
firms (non-MNEs). Foreign MNEs are firms where igreers possess more than 50 percent
of the voting rights, and Swedish MNEs are firmattare part of an enterprise group with at
least one employee abro&dNon-MNEs are firms that are neither classified Sasedish

MNESs nor as foreign MNEs.

1 Firms in industries ISIC Rev. 3.1 01-93 exclusiié5-67, 75.

1 Growth Analysis is the official provider of staiis on foreign-controlled enterprises (foreign M$YEn
Sweden and Swedish-controlled enterprise groupsh vatbsidiaries abroad (Swedish MNEs). See
www.tillvaxtanalys.se.



Some recent studies have created measures foatioels tasks performed within firm$For
such purposes there is a need for data on occupatiothe firm level. A complete register of
occupations for all individuals 16 years or oldeSweden at the firm level has been available

annually since 2001.

2.2 R&D, skill intensity, and foreign owner ship

As our measure of R&D, we use the intramural coststhe expenditure for R&D performed
within the firm and that primarily consists of labocosts for R&D personnel. The R&D
expenditures in the Swedish business sector age mach concentrated to MNEs. This is
shown in Figures 2.1 and 2.2. In Figure 2.1, we s that since 1997 the R&D intensity —
R&D expenditures as a share of value added - irBthedish business sector has been more
or less constant at around 4 percent and thigyts ihi comparison to other OECD countriés.
When we divide the firms into Swedish MNEs, foreldiNEs, and non-MNEs, we observe
that the R&D intensity is significantly higher ioth Swedish MNEs and foreign MNESs than

in non-MNEs.

1235ee, e.g. Becker et al. (2013), Baumgarten €RalL3) — both on German data — and Nilsson Haké&gat.
(2014) on Swedish data.

13 Among the OECD countries, the R&D intensity in $er in 2013 was higher than in Israel, Korea, Japan
and Finland.



Figure 2.1. R&D intensities in Swedish MNEs, foreign MNEs, amzh-MNESs.

14

12 —

10 -

e
.

O T T T T T T T T T 1
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

== Foreign MNE Swedish MNE
Non-MNE All

Notes: In our data, the total value added for non-MNEsLDP93 and 1995 is underestimated, and thus these
observations have been excluded. From 2001, theegwn R&D was expanded to include financial firms
(credit institutions, banks, and insurance compgni@nd moreover, from 2001 the respondents wedigeabto
reply. From 2005, the R&D survey also includes ma of firms with 10 to 49 employees. Before 2005ly
firms with 50 employees or more were covered. Temeine whether R&D intensities are higher in Swédi
MNEs and in foreign MNEs than in non-MNEs, we esiied a regression on a pooled dataset for the whole
period controlling for industry and time, and weirfid that the R&D intensities are significantly héghthan in
non-MNEs.

Source: Statistics Sweden, Research and DevelopmentiBtisiness Enterprise Sector and
Structural Business Statistics.

Figure 2.2 presents the total business sector R€i2mrditures split among MNEs and non-
MNEs. We find that the MNEs account for around @@cpnt of the R&D expenditures in the
Swedish business sector. Hence, by far most oR#&i@ is conducted in MNEs. From 1993
to 2003, there was a shift from Swedish MNEs towdadeign MNEs until the share of R&D
was about the same in both groups. After 2003 #pelgetween Swedish MNEs and foreign
MNEs has grown; the share in Swedish MNEs has ase@ while the share in foreign MNEs
has decreased.



Figure 2.2. Share of total R&D expenditures in Swedish MNBseign MNEs, and non-
MNEs.
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Source: Statistics Sweden, Research and DevelopmentiBtsiness Enterprise Sector.

An important explanation for the growing share &fRexpenditures in foreign MNEs in the
late 1990s and in the beginning of the 2000s isahthis point in time several large Swedish
MNEs were acquired by foreign MNE&This is indicated in Figure 2.4 where the share of

employees in foreign MNESs increased from 10 perge®®93 to over 23 percent in 2003.

Figure 2.3 shows that the growing foreign ownershifgweden in the late 1990s seems to
have been an international phenomenon. The inwareigh direct investment stock as a
share of GDP in the world increased from 11 peraer995 to 23 percent in 2000After
2005 this share continued to grow, and in 2013 ais vd4 percent; worldwide foreign
ownership appears to have grown even after 200%/.eMer, after 2003 in Sweden, the trend
towards increased foreign ownership ceased, adbeaeen in Figure 2.3, and the share of

employees in foreign MNEs in Sweden has been molese stable since then.

1 The list is long, and includes Nobel and Akzo 1¢8% Swedish MNE Nobel was acquired by the foreign
MNE Akzo in 1994), Pharmacia and Upjohn 1995, S&atomobile and General Motors 1998, Stora and Enso
1998, Enator and Tieto 1999, Volvo Car and Ford9] 9&tra and Zeneca 1999, Aga and Linde 2000, atal A
and MD Foods 2000.

15 See www.unctadstat.org.
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Figure 2.3. Employment share in foreign MNEs in the Swedishress sector and the
inward foreign direct investment FDI stock as arslad GDP in the world.
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Source: Growth Analysis, Foreign Controlled EnterprisesSweden; and UNCTAD,
Statistical Database (unctadstat.org).

Figure 2.4. Employment shares in Swedish MNEs, foreign MNES$, mon-MNES.
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To put the shares of R&D in Figure 2.2 into persipe¢c we present in Figure 2.4 the
corresponding shares for employment in the diffeggoups of firms. In contrast to R&D,

most of the employment is in non-MNEs (63 percédit2), and at the end of the period the
employment share in foreign MNEs (21 percent 20123 larger than in Swedish MNEs (16
percent 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 Wtadvanced activities are carried out within
a firm is the share of highly skilled labour. Wdide highly skilled labour as employees with

three years or more of post-secondary educatigur&i2.5 shows the development of the
shares of highly skilled labour in MNEs and non-MNEh the econometric analysis, we will

use this variable as an alternative to R&D.

Figure 2.5. Shares of highly skilled labor in Swedish MNEggign MNEs, and non-MNEs.
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(ISCED 6-8). By estimating a regression on a poalathset for the whole period controlling for intties and
time, we find that the share of high-skilled lab@usignificantly higher in MNEs than in non-MNEs.

Source: Statistics Sweden, Register-based Labor Markaisiits (RAMS).
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Not surprisingly, we find that the share of higkkilled labour is greater in Swedish MNEs
(22 percent 2012) and in foreign MNEs (21 perceédit2) than in non-MNEs (14 percent
2012). Interestingly, we also notice that the slodirgkilled labour has appeared to grow faster
in MNEs than in non-MNEs. To put it differently,dtires 2.1 and 2.5 reveal what many other
studies have shown, namely that MNEs are quiteemdifft from non-MNES® The higher
R&D intensity and skill intensity in MNEs might irghte that they are more technically
advanced than non-MNEs, and thus there is a patefuti transfers of technology from

acquiring MNEs to acquired non-MNEs.

2.3 Thedataset of analysisand descriptive statistics

In the econometric analysis to follow, we use daban Statistics Sweden’s R&D survey,
Structural Business Statistics, and register-bdabdur statistics together with data on
international enterprises from the Swedish Agemey@rowth Policy Analysis. As mentioned
earlier, the latter allows us to divide firms irflareign MNEs, Swedish MNEs, and other
Swedish firms (non-MNEs). The dataset includesfiaths in the Swedish business sector

with at least one employee, and it covers the pet@99-2011"

To be included in the analysis we require thatria ftan be observed in the data each year
during a seven-year time window. Based on the médion on ownership status, we define
foreign acquisition of a domestic firm (Swedish MNEnon-MNE) as a change in ownership
status from domestic to foreign between yelard andt. In the econometric analysis,
acquired firms are compared to non-acquired firthg latter being firms classified as
domestically owned in both ye&ér-1 andt. Both groups of firms are observed each year
over the intervat—1to t+5. With this allocation of the seven-year time wingove are
able to study the effects of foreign acquisitioreioa fairly long time periof Given that our
data cover the period 1999-2011 and that R&D dedaoaly available for odd years, we are
able to construct four cohorts of firms that wddal during the seven-year window. The first

1 See, e.g. Doms and Jensen (1998) for the US dplé Ban Bandick et al. (2014) for Sweden.

" As previously mentioned, firms in industries ISRev. 3.1 65-67 (financial firms) and 75 (public
administration) are excluded. Firms in these indesstare not covered by the Structural Businesis8ts and
financial firms are not included in the Swedish R&Drvey prior to 2001. We also exclude firms inusily 73
(R&D). These are “pure” R&D companies, generallyhngxtremely high R&D intensities.

18 Bertrand (2009) and Bandick et al. (2014) studtes effect of foreign acquisition up to three yeafter
acquisition. One could argue that the effects odiffn acquisitions on R&D and the skill mix in tatgd firms
are slow processes that might take time to maiegialTherefore, in our analysis we extended thet-pos
acquisition period to five years.
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cohort observed during the period 1999-2005 wittepital acquisitions occurring between
1999 and 2000, and the last cohort is observedgluhe period 2005-2011 with potential
acquisitions occurring between 2005 and 2006.

Table 2.1. Frequencies of foreign acquisitions by cohort, figpe, and size.

non-MNEs Swedish MNEs Total

1-49 50+ 1-49 50+ 1-49 50+

2000 762 55 7 18 769 73
2002 492 74 7 7 499 81
2004 317 46 2 4 319 50
2006 426 81 26 9 452 90
2000-2006 1,997 256 42 38 2,039 294
(0.4) (2.1) (0.6) (1.0) (0.4) (1.8)

Notes: The share of foreign acquisitions in relation lte total number of firms in each group is preserited
parentheses.

Table 2.1 reports the number of foreign acquisgiom the dataset that will be used in the
econometric analysis. There are a couple of thtogsotice. First, foreign acquisition is a

fairly rare event in absolute numbers among firnith WO employees or more (the sample for
which R&D data are available). The number of adtjoiss is about seven times higher
among firms with fewer than 50 employees. Secom@idn firms particularly target Swedish

non-MNEs. There are only a handful of Swedish MdEguired during the peridd.

Table 2.2 presents differences in sample meansekatacquired and non-acquired firms by
sector and size. For the larger firms, there sewmBe no difference in R&D intensity
between acquired and non-acquired firms in the pear to potential acquisition. However,
we do find that the skill intensity is higher amotaggeted firms in the sample containing
smaller firms. This holds for firms in the entirev&lish business sector as well as for firms in
the manufacturing industry. There are also othepoiant pre-acquisition differences.
Targeted firms are, in general, more productive godnger than non-targeted firms.

Acquired firms also tend to operate in industrieth\a& higher degree of foreign presence.

9 n this respect, our period of study differs frome period in Bandick et al. (2014) and Bandick afahsson
(2009). Here, 13 percent of the acquired firms véithemployees or more are Swedish MNEs, while @seh
other two studies 30 percent are Swedish MNEsTabée 4 in Bandick et al. 2014).

14



Table 2.2. Differences in sample means between acquired andéhoquired firms by sector,
and size.

All sectors Manufacturing

1-49 50+ 1-49 50+
R&D intensity 0.000 0.000
Skill intensity 0.066 0.003 0.060" -0.001
Labor productivity 216 75" 288" 38.2
Capital intensity 244 122 49 98"
Size 5 42 8" 61
Age 347 1.9 24" 1.7
Swedish MNE 0.006 -0.2127 -0.015 -0.3227
Foreign presence 0.091 0.076~ 0.070~ 0.088~
Acquired firms 1,608 250 206 104
Non-acquired firms 383,549 7,922 47,353 3,156

Notes: All variables refer to year-1. R&D intensity is defined as R&D expenditureaashare of firm sales, skill
intensity is measured by the proportion of empleyedth three years or more of post-secondary educat
(ISCED 6-8), labour productivity is defined as waladded in SEK 1,000 per employee, capital intgrisit
measured by the book value of machinery and bgklin SEK 1,000 per employee, size is measurechéy t
number of employees, age is defined as the numbgears since the firm first became registered, dste
MNE is a dummy variable indicating whether a firsnpiart of a Swedish MNE, and foreign presence fineid
as the share of employment in foreign firms relatio total employment in an industry (measurechatISIC
Rev. 3.1 3-digit industry level)** ** and * indicate significance at the 1, 5,nd 10 percent levels,
respectively.

15



3. Econometric strategy

The main purpose of this paper is to estimate #usal effect of foreign acquisition on R&D

activity and skill intensity in targeted domestigrfs. The econometric analysis is based on a
conditional difference-in-differences matching aggoh suggested by Heckman et al. (1997,
1998). Various types of matching methods begamppear in economics in the late 1990s and
were particularly common in the literature evalogtiabour market programmes. Since then,

matching has gained in popularity in many othdd&ef applied economics.

The basic idea behind our approach is to choosmrgarable untreated (non-acquired) firm
for each treated (acquired) firm and use thesespgaircalculate the effect of the treatment
(foreign acquisition) on the outcomes of interédR&D activity and skill intensity). Two
advantages with matching over conventional paramegstimation techniques is that
matching is more explicit in assessing whetherairaomparable untreated observations are
available for each treated observation and, furttiext matching does not rely on the same
type of functional form assumptions that traditioparametric approaches typically do. There
are numerous papers suggesting that avoiding (pailgnincorrect) functional form
assumptions and imposing a common support conditi@m be important for reducing

selection bias in studies based on observationafta

The main parameter we are interested in estimasinge average treatment effect on the
treated ATT, which in our case corresponds to the averagetaffdoreign acquisition on the
firms that have become acquired. The following @leequations gives the basic intuition
behind the estimation strategy:

ATT,+ = E(Yye4|Xe—, Dy = 1) —E (Yy¢4|X;—, Dy = 0) = ATT + B 1)
ATT- = E(Yye-|X¢—, Dy = 1) —E(Yor-|X¢—, Dy = 0) = B 2)
ATTy+ — ATT,- = ATT + B — B = ATT 3)

2 See e.g. Heckman, Ichimura and Todd (1997), Heokrtehimura, Smith and Todd (1998), Dehejia and
Wahba (1999, 2002), and Smith and Todd (2005).
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wheret™ andt™ denote time periods before and after potentiaifpr acquisition occurring
at timet, D, = 1 indicates that a firm is acquiredtaandD, = 0 indicates that a firm is not
acquired at, Y; represents, e.g., R&D intensity in the case ofuastijon andy, represents
R&D intensity if not acquiredX denote a set of observed pre-acquisition covariatiecting

both the probability of foreign acquisition and R&ibtensity, and finallyB represents

possible selection bias in the estimatio\@T.

Equation (1) represents a conventional cross-gedtimatching estimator. This equation rests
on an assumption of mean conditional independence,i.e.
E(Yoe+|Xi—, Dy = 1) = E(Yye4|X—, D; = 0). This assumption states that if we condition on a
sufficiently rich set of pre-treatment covariateg, can use the R&D intensity in non-acquired
firms as an approximation of the R&D intensity tlaaguired firms would have conducted if
they had not been acquired (the counterfactualoootg. However, if there are unobservable
characteristics affecting both foreign acquisiteord R&D intensity, the assumption no longer
holds and equation (1) will give a biased estin@dtA&TT. Equation (2) simply states that if
we construct a matching estimate for pre-treatni8aD intensity we would expect to find
bias only due to unobserved differences betweenim and non-acquired firms (i.e. the
effect of a treatment cannot precede the treatimegif). Equation (3) shows that if we take
the difference between the post- and pre-treatmeithing estimates we can remove the

time-invariant portion of the bias.

From the outline above, it follows that the corahal difference-in-differences approach does
not rely on the likely implausible assumption tkxa can observe all factors affecting both
foreign acquisitions and R&D intensity. The comali@l difference-in-differences matching
strategy extends conventional cross-sectional nmgahethods because it not only takes care
of potential selection bias due to observable dbfiees between acquired and non-acquired
firms, but it also eliminates bias due to time-in@&at unobservable differences between the
two. However, this does not suggest that estimbésed on this identification strategy are
free from possible bias. If there are unobservaliierences between acquired and non-
acquired firms that vary over time (i.e. they aiffedent in the pre- and post-acquisition
periods), this is a potential source of remainirasg bvith our identification strategy.

In the differencing, we let the R&D intensity inard—1 represent the pre-treatment outcome.

We follow the typical procedure in the literaturedabase the matching on the predicted
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probability of foreign acquisition, which is refett to as the propensity score (Rosenbaum
and Rubin, 1983), rather than on the pre-treatroewariates themselves. We implement our
matching strategy using both single nearest neighimatching and kernel matching based on

the Epanechnikov kernel with different bandwidtbeg Section 4.2).
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4. Empirical results

First, we present in section 4.1 the propensityrexo(i.e. the probability of foreign

acquisitions) that will be used in the matching lgsia to follow. This is an interesting

analysis in itself because it tells us about theratteristics of the domestic firms that foreign
firms acquire. Second, we show the results fromrtaching analysis and we report the
causal effects of foreign acquisitions on R&D irgiéy (Section 4.2) and on skill intensity
(Section 4.3) in targeted firms.

4.1 Theprobability of foreign acquisition

The first stage of our econometric analysis coasi$estimating the propensity score, i.e. the
predicted probability of foreign acquisition. Théwoices of covariates included in the
propensity score are variables suggested by prewempirical literature to affect both foreign
acquisition and R&D intensity and other types afthikilled activities All variables in the

propensity score refer to the year prior to potrcquisition £ — 1).

Two of the primary covariates in the propensityrecare pre-acquisition R&D intensity and
skill intensity. These two variables allow us tosmler whether firms are targeted depending
on their R&D resources and high-skill activities whether acquisitions are explained by
other motives. As previously mentioned, data onl skiensity is available for the entire
Swedish business sector without restriction on 8ipe, whereas data on R&D only pertain to
firms with 50 employees or more. The propensityredarther includes labour productivity
and capital intensity. These variables allow ugest whether domestic firms are targeted
based on their productive performance. Firm sizkage are two variables commonly found
in the literature focusing on foreign acquisitiobe former is often used as a proxy for home
market share. The specification of the propensigres also includes a dummy variable
indicating whether targeted firms are Swedish MN&Ss opposed to non-MNES). The share
of employment in foreign firms relative to total plmyment is included as a measure of
foreign presence in an industry (at the ISIC Re¥.3digit industry level). Finally, to control

for temporal and sectorial effects, the specifaatof the propensity score includes dummy

2 See, for example, Conyon et al. (2002), Harris Radbinson (2002), and Girma and Gérg (2007). The
covariates are similar to Bandick and Hansson (2868 Bandick et al. (2014).
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variables for year and a full set of industry duresn{at the ISIC Rev. 3.1 3-digit industry

level).

We use a probit model to estimate the propenstyesdo the extent that higher orders of the
covariates improve the balancing between acquired @on-acquired firms, these are
included in the specification (more on balancindo®. Table 4.1 presents the results.
Columns (1) and (3) include estimates for firmshwigwer than 50 employees in the entire
Swedish business sector and in the manufacturihgsiny, respectively, whereas columns (2)

and (4) report estimates for firms with 50 empl®yeemore in the two sectors.

Table 4.1. Propensity score: probability of foreign acqusiti

All sectors Manufacturing

1-49 50+ 1-49 50+

R&D intensity -0.6562 -1.6221
(1.0742) (1.4416)

Skill intensity 0.1977 0.2067 0.3727° 0.1430
(0.0300) (0.2275) (0.1095) (0.7483)

Labor productivity 3.54e-05 0.0002 8.30e-05" 0.0013
(1.01e-05) (0.0001) (2.90e-05) (0.0006)

Capital intensity 2.20e-06 2.60e-06 4.25e-05 0.0008"
(1.90e-06) (3.17e-05) (2.74e-05) (0.0003)

Size 0.0737° 0.0004~ 0.0560" 0.0004
(0.0029) (0.0001) (0.0066) (0.0002)

Size squared -0.0012  -5.05e-08 -0.0007" -3.67e-08
(0.0001) (2.66e-08) (0.0002) (2.45e-08)

Age -0.123%3" -0.1166~ -0.1249" -0.1717"
(0.0061) (0.0218) (0.0161) (0.0366)

Age squared 0.0040 0.0039" 0.0045" 0.0068"
(0.0003) (0.0010) (0.0008) (0.0017)

Swedish MNE -0.4034 -0.8641" -0.6098"™ -1.12247
(0.0666) (0.0920) (0.1767) (0.1407)

Foreign presence -0.6032 -0.6606 -0.4159 -0.7693
(0.1992) (0.4420) (0.3156) (0.5724)

Pseudd?’ 0.1797 0.1663 0.1536 0.2196
Wald chf 3,718.1 339.0 508.0 198.8
prob>chf 0.0000 0.0000 0.0000 0.0000
Number of firms 515,487 9,145 61,114 3,654

Notes. The propensity scores are estimated using a pnodiitel. The specifications also include squaredriab
productivity and capital intensity, 3-digit ISIC Re3.1 industry dummies and dummies for the yegsaténtial
foreign acquisition. See Table 2.2 for additionefinition of variables. Standard errors in paresfge ***, **
and * indicate significance at the 1, 5, and 1&eet levels, respectively.
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Contrary to Bertrand (2009) and Bandick et al. @0%e find no effect of R&D intensity on
the probability of foreign acquisition for the sampf firms with 50 employees or more. An
explanation for why Bandick et al. (2014) found leg probability of foreign takeovers of
R&D-intensive firms might be that during their pmtiof study — the late 1990s — many large
Swedish R&D-intensive manufacturing MNEs becameeifgr-owned?” We do, however,
observe that the likelihood of foreign acquisitiocreases with skill intensity in our sample
containing smaller firms. This holds for smallenis in the entire Swedish business sector as
well as for firms in the manufacturing industry. &g, we find no significant effects in the
sample restricted to larger firmisOur findings thus indicate that foreign compartiersd to
target small high-skill firms. Due to the lack o&R data for small firms, it is difficult to
assess whether foreign interest in small skillnstee firms also reflects an interest in these

firms’ R&D potential.

Turning to the effect of labour productivity, ouesults do seem to suggest that foreign
companies are cherry-picking high performing firfRer all specifications, the probability of
foreign acquisition increases with firm size andrdases with firm age (in both cases there
are non-linear effect$f.Our estimates on the dummy of Swedish MNEs inditiaat foreign
companies are less likely to acquire Swedish MNIBss is opposite to Bandick and Hansson
(2009) and most likely explained by the fact thatthe late 1990s many Swedish MNEs
became foreign-owned.Finally, we find no consistent effect of indusspecific foreign

presence on the likelihood of acquisition.

In sum, particularly among smaller firms foreigntexprises are inclined to acquire high-
productive firms that appear to carry out advanaetivities. Moreover, the targeted firms
tend to be relatively large and fairly young. Uelik the late 1990s, in the 2000s — our period
of study — foreign takeovers have not been diretttacrds R&D intensive, Swedish MNESs.

22 See footnote 14 and Figure 2.3 above.

% Bandick et al. (2014) found a positive effect killSntensity on foreign acquisitions. This is nohexpected
given the strong correlation between skill intensibhd R&D intensity among large manufacturing firms

*In these respects, the results for labour prodigtisize, and age are the same as in BandickHansson
(2009) and Bandick et al. (2014).

% See footnote 19.
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4.2 Effectsof foreign acquisitionson R& D activity

The econometric analysis of the effect of foreigiguasition is based on a conditional
difference-in-differences matching approach. Usirgpecific matching algorithm, we choose,
based on the propensity score, a comparable nanradgfirm for each acquired firm and
calculate the before-after difference in the outeash interest for these pairs. As previously
discussed, this approach not only takes care afnpiat selection bias due to observable
differences between acquired and non-acquired fibusit also eliminates bias due to time-

invariant unobservable differences between the two.

Our results are based on two different matchingorélygms: single nearest neighbour
matching and kernel matching based on the Epankemhrkernel (in both cases we match
with replacement). In single nearest neighbour mat; each acquired firm is matched to the
most similar comparison firm in terms of the progignscore. This approach generally trades
reduced bias for increased variance. However, af dlosest neighbour is far away, single
nearest neighbour matching might still generaterbatthes. Using the Epanechnikov kernel,
each acquired firm is matched to a weighted avecdgmn-acquired firms within a specific

distance or bandwidth from the acquired firm. Heawveight is put on more comparable
firms, and in the case where there are no non-eedjirms within the chosen bandwidth the

acquired firm is dropped from the calculations tlua lack of comparabilit§?

Table 4.2 presents matching estimates of the sffafictoreign acquisitions on R&D intensity
for the sample of firms with 50 employees or marke reported results are based on the
Epanechnikov kernel using a bandwidth of 0.001linkzes for alternative bandwidths and
single nearest neighbour matching are reportedaibleT A1 in the Appendix. Contrary to
Bertrand (2009) and Bandick et al. (2014), we fiadsignificant effect of foreign acquisition
on R&D intensity in the targeted firms. This holids firms in the entire Swedish business
sector as well as for firms in the manufacturindusiry. The lack of significant effects is
robust across the different matching estimatorsragdrdless of whether R&D is expressed

in intensity terms or in absolute levéls.

% For both single nearest neighbour and the Eparilemhiternel, we match on the so-called common sttppo
i.e. we drop all firms whose propensity score isen than the minimum and larger than the maximnrthe
opposite group.

2" Note that the effects of foreign acquisitions & &bsolute levels of R&D are not presented intahie.
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Table 4.2. Matching estimates of the effects of foreign asgins on R&D intensity by
sector.

All sectors Manufacturing

Estimate % Estimate %

t+1 -0.0002 -3.8 0.0012 14.8
(0.0027) (0.0075)

t+3 -0.0024 -45.1 -0.0016 -19.7
(0.0019) (0.0034)

t+5 -0.0016 -30.1 -0.0005 -6.1
(0.0023) (0.0049)

Untreated 8,312 3,386

Treated 255 109

Notes: The estimates are based on conditional differémaifferences matching using an Epanechnikov Kerne
with a bandwidth of 0.001. For details on the sfieaion of the propensity scores, see Section 4.1.
Approximate standard errors in parentheses. *** amd * indicate significance at the 1, 5, and &€cpnt levels,
respectively. Percentage effects are calculatetamate divided by average R&D intensity in acgdifirms in
yeart-1.

Because we match firms based on the propensity snetead of the underlying covariates,
we need to assess how successful the matchingeleasity terms of balancing differences in
the included covariates between acquired and matoba-acquired firms. Table A2 in the
Appendix presents some basic indicators of theityuafl the matching for the Epanechnikov
kernel with a bandwidth of 0.001. This is the matghestimator that performs best in terms

of balancing the covariates and which we use througthe analysis.

One commonly used indicator of matching qualitythe standardized bias of a covariate,
which is defined as the difference of the sampleamsein the acquired and non-acquired
group as a percentage of the square root of theagweof the sample variance in the two
groups (see Rosenbaum and Rubin, 1985). A valueeaB0 for this statistic is generally
considered to be problematic. However, as can ba Bem the table the standardized bias
for any covariate is well below this figure. Thdlaalso reports-values and accompanying
p-values from a test of differences in covariate nsdaetween the two groups. As can be seen,
there are no significant differences in the meamsahy of the covariates. Finally, the table
reports pseudd¥ values before and after matching. This statisiiidates how well the
covariates in the propensity score explain the g@bdity of acquisition. After matching, the
value should be fairly low because there should nbe systematic differences in the
distribution of covariates between acquired andched non-acquired firms. As can be seen,
the value drops to virtually zero after matchingie@ill, the different balancing indicators
suggest that the quality of the matching is fagbpd.
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The public debate in Sweden has been particuladyded on how large Swedish MNEs are
affected by foreign acquisition. Concerns have begsed about what happens to both the
headquarters and the R&D activities of these doamddNEs when they become foreign-
owned. However, as is shown in Table 2.1 abovenmty Swedish MNEs were acquired
during the period we focus on. The empirical prargites for allowing different effects of
foreign acquisitions depending on the status oftéingeted firm are therefore rather limited.
Despite this limitation, Table 4.3 reports the efffef foreign acquisition on R&D intensity
depending on whether a Swedish MNE or a Swedishvild& is acquired. In neither case do
we find any significant effects of foreign acquimit on R&D in targeted firms. Note that the
results for Swedish MNEs are based on only 28 adouns.

Table 4.3. Matching estimates of the effects of foreign asiains on R&D intensity by firm
type.

non-MNE Swedish MNE

Estimate % Estimate %

t+1 0.0015 46.8 0.0037 18.8
(0.0012) (0.0086)

t+3 0.0002 6.2 -0.0094 -47.7
(0.0014) (0.0095)

t+5 0.0004 12.5 0.0043 21.8
(0.0011) (0.0116)

Untreated 5,218 1,242

Treated 214 28

Notes: The estimates are based on conditional differémakfferences matching using an Epanechnikov Kerne
with a bandwidth of 0.001. For details on the sfieaion of the propensity scores, see Section 4.1.
Approximate standard errors in parentheses. *** atd * indicate significance at the 1, 5, and &fcpnt levels,
respectively. Percentage effects are calculatedtamate divided by average R&D intensity in acedifirms in
yeart-1.

Neither our present study nor the earlier studghagdick et al. (2014) have found a negative
effect on R&D in Swedish firms targeted by forelghNEs. These results run counter to many
of the contentions that have been aired in the &hlguliblic debate on this issue. In Bandick
et al. (2014), the impact was even positive andiBo@nt during a period when many large
Swedish MNEs became foreign owned, whereas we tdeteeffect during a period when
only a few Swedish MNEs were acquired by foreign B&N We have, however, no

explanation as to why the results differ betweendfudies.
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4.3 Effectsof foreign acquisitionson skill intensity

A limitation of the analysis thus far is that itlpipertains to firms with 50 employees or more.
This is because R&D data in Sweden primarily haaenbcollected for larger firms. However,
we know from the descriptive statistics in Tabl& that foreign firms primarily target small
domestic firms. During the period in question, sewat of ten acquired firms had fewer than
50 employees. Even though the majority of takeowemsm to concern smaller firms, the
academic literature has paid relatively little atten to the consequences of foreign
acquisitions of smaller firms. For this group ofnis, we have no information on R&D
activities, but there are alternative ways to sthdy foreign takeovers affect high-skilled
activities in targeted firms. One such approactoisxamine the effect on the share of high-
skilled labour in targeted firms. An obvious adwagd of using skill intensity as the outcome
variable in the analysis is that this variablevaikble for the entire Swedish business sector

on an annual basis and without restriction on fiize.

Table 4.4 presents matching estimates of the sfigctoreign acquisitions on skill intensity
by firm sector and size. Again, the reported rasalte based on the Epanechnikov kernel
using a bandwidth of 0.001. Interestingly, for sifiains in the entire business sector, we find
a positive and significant effect of foreign acdfiosm on skill intensity in targeted firms.
Expressed as percentages, the initial effect isitabgercent and the effect increases slightly
thereafter and stabilizes at around 9 percent enthird to fifth year after acquisition. For
larger firms, we find no significant effects of &gn takeovers on skill intensity in acquired

firms.

Looking at firms in the manufacturing industry, tlesults are less stable but tend to indicate
positive effects in the short run for both smakerd larger targeted firms. The estimated
effects for firms in the manufacturing industry altend to be somewhat larger, generally

around 10-15 percent, compared to the effectarmsfin the entire business sector.
All of the above results are robust across theratese matching estimators (see Table A3 in

the Appendix), and the different balancing indicatalso suggest that the quality of the
matching is satisfactory (see table A4 in the Aglben
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Table 4.4. Matching estimates of the effects of foreign astjuans on skill intensity by sector
and size.

All sectors Manufacturing
1-49 50+ 1-49 50+
Estimate %  Estimate %  Estimate %  Estimate %
t 0.0089" 4.9 0.0015 1.2 0.013¢ 11.7 0.0050 7.4
(0.0030) (0.0021) (0.0075 (0.0026)
t+1 0.0140° 7.7 -0.0015 -1.2 0.011: 95 0.0083 12.3
(0.0036) (0.0033) (0.0088 (0.0040)
t+2 0.0172" 9.5 -0.0010 -0.8 0.0187 15.8 0.0127 18.1
(0.0042) (0.0038) (0.0108 (0.0048)
t+3 0.0164" 9.0 -0.0043 -3.4 0.010¢ 9.0 0.0104 15.5
(0.0046) (0.0044) (0.012) (0.0055)
t+4 0.0154" 8.5 -0.0029 -2.3 0.017¢ 15.1 0.0047 7.0
(0.0047) (0.0047) (0.0129 (0.0055)
t+5 0.0149" 8.2 0.0003 0.2 0.0147 124 0.0056 8.3
(0.0049) (0.0062) (0.0130 (0.0065)
Untreated 383,549 7,922 47,35: 3,156
Treated 1,608 250 20¢ 104

Notes: The estimates are based on conditional differémakfferences matching using an Epanechnikov Kerne
with a bandwidth of 0.001. For details on the sfiemiion of the propensity scores, see Section 4.1.
Approximate standard errors in parentheses. *** amd * indicate significance at the 1, 5, and &fcpnt levels,
respectively. Percentage effects are calculatesstimate divided by average skill intensity in dogg firms in
yeart-1.

Table 4.5 presents the estimated effects on sk#insity depending on whether a Swedish
MNE or a Swedish non-MNE is acquired by a foreigreeprise. Not surprisingly, we find
effects for small non-MNE firms that are very sianito those above for small firms in the
entire business sector. Almost all of the smathfirbelong to the non-MNE group. For larger
non-MNE firms, we find no significant effects ofréagn acquisition on skill intensity in

targeted firms.

From the bottom row of Table 4.5 it is evident ttieg number of acquired (treated) Swedish
MNEs is very limited. Bearing this in mind, the uéis do not indicate any significant effects

of foreign takeovers on skill intensity in eithenaller or larger targeted Swedish MNEs.

Our analysis provides no evidence that high-skidetivities are being relocated to the home
countries of the acquiring firms. On the contragguiring firms seem to be taking advantage
of and developing the knowledge base in the acdusmall firms. The fact that a positive
effect appears in small firms might be a consegeeoic technology transfers from the
acquiring foreign MNEs to targeted small Swedisim§, a transfer that in turn leads to

increased demand for skilled labour.
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Table 4.5. Matching estimates of the effects of foreign asfains on skill intensity by firm
type and size.

non-MNE Swedish MNE
1-49 50+ 1-49 50+
Estimate % Estimate % Estimate % Estimate %
t 0.0088" 4.9 0.0006 0.5 0.0073 2.2 -0.0006 -0.4
(0.0030) (0.0024) (0.0379) (0.0073)
t+1 0.0141" 7.9 -0.0013 -1.1 0.0122 3.6 -0.0024 -1.5
(0.0036) (0.0039) (0.0480) (0.0087)
t+2 0.0179° 10.0 -0.0005 -0.4 0.0069 2.1 -0.0114 -6.9
(0.0042) (0.0043) (0.0500) (0.0107)
t+3 0.0173" 9.7 0.0039 3.2 0.0038 1.1 -0.0148 -9.0
(0.0047) (0.0050) (0.0532) (0.0127)
t+4 0.0163" 9.1 -0.0029 -2.4 -0.0170 -5.1 0.0080 4.9
(0.0048) (0.0051) (0.0514) (0.0171)
t+5 0.0158" 8.8 0.0016 1.3 0.0019 0.6 -0.0032 -1.9
(0.0049) (0.0070) (0.0615) (0.0194)
Untreated 375,719 4,992 2,085 1,170
Treated 1,577 205 20 26

Notes: The estimates are based on conditional differémakfferences matching using an Epanechnikov Kerne
with a bandwidth of 0.001. For details on the sfiemiion of the propensity scores, see Section 4.1.
Approximate standard errors in parentheses. *** amd * indicate significance at the 1, 5, and &fcpnt levels,
respectively. Percentage effects are calculatesstimate divided by average skill intensity in dogg firms in
yeart-1.

Other studies on skill upgrading using Swedish data

Nilsson Hakkala et al. (2014) is a recent studjoogign acquisitions on skill upgrading and
on job tasks in targeted firms. In contrast to etudy, they found no impact of foreign

acquisitions on skill upgrading in targeted firdieir period of study was 1996 to 2005, and
they examined firms with 20 employees or more ephvate sector. An analysis of job tasks
requires occupational data, and as we pointed owection 2.1 a complete register on
individuals’ occupations in Sweden is only avai@alfom 2001. This means that Nilsson
Hakkala et al. (2014) were obliged to use a datdketSurvey of wages and salaries from

Statistics Sweden, where smaller firms are heawilyerrepresented.

In this survey of the private business sector, ratifed sample according to industry

affiliation and firm size is drawn and larger firrhave a higher probability of being sampled.

2 An indication that this sample of firms is quitiéferent from the total population of firms is thiatTable 2 of
Nilsson Hakkala et al. (2014) there is no diffeeehetween MNEs and non-MNEs in the shares of eregloy
with higher education. This is in stark contrasbto data, where in Figure 2.5 the skill intensétgignificantly
higher in MNEs.
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In Table A6 in the Appendix, we can see the diffieebetween register data and the survey
in the number of firms of different size classe®r knstance, in the size class 20-49
employees, only 11 percent of the firms in thesegiare included in the surv&individual
wages and occupational codes for all individualgha selected firms in the survey are
collected. The sample of individuals in the suniegludes around 50 percent of the
individuals in the private business sector, butaaeptly the share of the firms is much less,
slightly more than 3 percent.

We believe that this underrepresentation of sméliers in the sample analysed by Hakkala
et al. (2014) contributes significantly to explaigithe difference in the results between their
study and ours, but a more definite answer can belgbtained if the complete registers on
individuals’ occupations and educational attainredram 2001 onwards are used. However,

this is a question outside the scope of our presteny.

Another study of the effects of foreign acquisisoon skill upgrading in acquired firms is
Bandick and Hansson (2009). They examined manufagtdirms with 50 employees or
more between 1993 and 2002, and they found somgosufor a relative increase in the
demand for skilled labour in non-MNEs, but not irNEs, that become foreign-owned. The
outcome variable in Bandick and Hansson (2009)slightly different from ours? Although
there are differences in relation to our studyijrthesults show some similarities because in
Table 4.4 we saw that foreign acquisitions hadtp@siffects on skill upgrading, at least in

the short run, in targeted manufacturing firms véi€hemployees or more.

2 Interestingly, we notice in Table A6 in Appendhat, while the share of firms in the survey is éasing the
smaller the firms in a size class are, the cormedimg shares in our cohort are more or less constaar the
different size classes, around 70 percent.

% They use the wage bill share of employees withes@ost-secondary education (ISCED 4-8), while our
outcome variable is the employment share of emgleyeith three years or more of post-secondary eiduca
(ISCED 6-8).
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5. Concluding remarks

The impact of foreign acquisitions on R&D and othégh-skilled activities in MNEs and
larger firms has been the subject of several ssudhet the effect on skill upgrading in smaller,
non-MNE firms has been less explored. By usingstegidata on educational attainment and
variables from the firms’ balance sheets and incestagements, we can include all Swedish
firms with one employee or more. In the group o with fewer than 50 employees, there
are quite a few foreign acquisitions in our stuayigd and we find that foreign takeovers of
such firms appear to have had a clearly positifecebn the share of high-skilled labour. An
explanation for this might be that internationathteology transfers from foreign MNEs to
small non-MNESs, on the condition that the resultieghnical change in the targeted firms is
skill-biased, will increase the demand for skiliglaskill upgrading will occur in the acquired
firms. On the other hand, we find no impact onghare of high-skilled labour in MNEs and
in firms with 50 employees or more, possibly beeaus these firms the potential for
technology transfer is less. In other words, fareagquisitions seem to primarily boost skill

intensities, and probably the level of technoldgysmall, non-MNE targeted firms.

We also add to the literature on foreign acquisgiand R&D. In contrast to former studies
on Swedish data, we examine a period with no speletaincrease in foreign ownership (the
early 2000s), and we find no effect on R&D expamdis in firms acquired by foreign MNEs.
Taken together with the results in Bandick et a014), which analysed a more turbulent
period regarding foreign acquisitions in Swedese (#te 1990s) and obtained a positive effect
on R&D expenditures in targeted firms, we conclillat there seem to be no grounds to
worry about the impact of foreign acquisitions o&OR (and other high-skilled activities).
Hence, there is no need for policymakers to comsidstrictions on foreign ownership
because advanced activities might move abroadpything, there are reasons to welcome

foreign acquisitions.
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Appendix

Table Al. Matching estimates of the effects of foreign asijgins on R&D intensity by
sector. Alternative matching algorithms.

All sectors Manufacturing
NN(1) E(0.01) E(0.005) NN(1) E(0.01) E(0.005)
t+1 0.0002 -0.0007 -0.0009 0.0016 -0.0002 0.0002
(0.0018) (0.0022) (0.0025) (0.0023) (0.0055) 068
t+3 0.0005 -0.0023 -0.0025 -0.0014 -0.0013 -0.0016
(0.0021) (0.0017) (0.0018) (0.0037) (0.0029) (16]0))
t+5 0.0015 -0.0018 -0.0015 0.0002 -0.0003 -0.0007
(0.0030) (0.0020) (0.0022) (0.0055) (0.0040) 028D
Untreated 8,312 8,312 8,312 3,386 3,386 3,386
Treated 282 279 276 131 125 122

Notes: The estimates are based on conditional differémaiferences matching using single nearest neighb
matching, NN(1), and Epanechnikov kernel matchiBgwith bandwidths 0.01 and 0.005. For details lo@ t
specification of the propensity scores, see SeetibnApproximate standard errors in parenthesgs** and

* indicate significance at the 1, 5, and 10 perdentls, respectively. Percentage effects are (zkul as
estimate divided by average R&D intensity in acegdifirms in yeat-1.

Table A2. Balancing indicators for the R&D intensity matchiestimates.

All sectors Manufacturing
Mean t-test Mean t-test
Treated Matched Std. ¢t p > |t|] Treatet Matched Std. t p > |t|

control bias control bias
R&D intensity 0.0057 0.0044 4.3 0.60 0.549 0.008 0.0093 -3.1-0.21 0.832
Skill intensity 0.1269 0.1321 -3.2-0.34 0.737 0.065¢ 0.0624 4.1 0.32 0.752
Labor productivity 579.1 569.6 1.9 0.25 0.803 5563 5784 -7.5-0.62 0.537
Capital intensity 348.1 3352 0.5 0.12 0.907 3737 399.7 -5.6-0.41 0.680
Size 265.8 2548 1.7 0.20 0.841 2929 258.1 4.7 0.33 0.74
Age 11.79 1145 58 0.61 0.541 1361 13.06 9.7 0.69 0.494
Swedish MNE 0.1373 0.1575 -4.9-0.64 0.5210.146¢ 0.1817 -8.2-0.69 0.489
Foreign presence 0.2711 0.2774 -3.6 -0.39 0.690.3397 0.3393 0.2 0.01 0.989
Pseudd?? before 0.087 p>chi0.000 0.127 p>ch? 0.000
Pseudd? after 0.003 p>chi0.999 0011 p>ch? 0.993

Notes: The specifications of the propensity score on Wwhite matching is based also include squared labor
productivity, capital intensity, size and age, 8#iSIC Rev. 3.1 industry dummies and dummiestli@ year of
potential foreign acquisition. See Table 2.2 foditidnal definition of variables.

32



Table A3. Matching estimates of the effects of foreign asijigins on skill intensity by sector
and size. Alternative matching algorithms.

All sectors Manufacturing

1-49 50+ 1-49 50+

NN(1) E(0.01) E(0.005) NN(1) E(0.01) E(0.005)NN(1) E(0.01) E(0.005) NN(1) E(0.01) E(0.005)
t 0.0143" 0.0090° 0.009:" 0.0004 0.0015 0.0013 0.0131 0.0131 0.0150° 0.005° 0.0050° 0.0058

(0.0039) (0.0030) (0.003Q  (0.0027)(0.0020) (0.0020)(0.0090)(0.0074) (0.0074) (0.0026) (0.0023) (0.0024)
t+1 0.0167° 0.0141" 00147" -0.0016-0.0017 -0.0018 0.0036 0.0103 0.0126 0.0099" 0.0062 0.0070°

(0.0048) (0.0036) (0.003§ (0.0037)(0.0030) (0.0031§0.0117)(0.0088) (0.0088) (0.0033) (0.0033) (0.0035)
t+2 0.0215" 0.0176" 00177 0.0001-0.0020 -0.0025 0.0017 0.0184 0.0196 0.0072 0.0071 0.0072

(0.0054) (0.0042) (0.0042  (0.0044)(0.0036) (0.0036}0.0129)(0.0106) (0.0106) (0.0052) (0.0042) (0.0043)
t+3 0.0206" 0.0168" 0.016¢” -0.0040-0.0043 -0.0054 -0.0016 0.0108 0.0120 0.0017 0.0030 0.0032

(0.0059) (0.0046) (0.004§ (0.0055)0.0042) (0.0042§0.0139)(0.0119) (0.0119) (0.0067) (0.0048) (0.0050)
t+4 0.0207° 0.0159" 0015¢”  0.0023-0.0024 -0.0033 0.0005 0.0170 0.0184 -0.0015 -0.0057 -0.0050

(0.0062) (0.0047) (0.0047  (0.0064)0.0051) (0.0051§0.0152)(0.0126) (0.0127) (0.0069) (0.0049) (0.0051)
t+5 0.0194" 0.0157" 0015¢” 0.0069 -0.0007 -0.0018 -0.0031 0.0132 0.0143 0.0046 -0.0046 -0.0040

(0.0065) (0.0049) (0.0049 (0.0078)(0.0063) (0.0064}0.0163)(0.0126) (0.0127) (0.0073) (0.0057) (0.0060)
Untreated 383,549 383,549 38354¢ 7,922 7,922 7,922 47,353 47,353 47,353 3,156 3,156 3,156
Treated 1,613 1,613 1612 270 269 267 213 211 210 129 123 122

Notes: The estimates are based on conditional differémabfferences matching using single nearest neaghb
matching, NN(1), and Epanechnikov kernel matchiBgwith bandwidths 0.01 and 0.005. For details loa t
specification of the propensity scores, see SeetibnApproximate standard errors in parenthesgs** and

* indicate significance at the 1, 5, and 10 perdentls, respectively. Percentage effects are lzkul as
estimate divided by average skill intensity in aceg firms in yeat-1.

Table A4. Balancing indicators for the skill intensity mateiestimates, all sectors.

1-49 50+
Mean t-test Mean t-test
Treate« Matched Std. t p>|t|] Treated Matched Std. ¢t p > |t|
control bias control bias
Skill intensity 0172¢ 0.1712 0.7 01€ 0.857 0.1209 0.1321 -7.1-0.73 46¢
Labor productivity 728 670.4 3.2 081 0.416 563.8 571.2 -1.6-0.23 81t
Capital intensity 768 865.3 -1.0-025 0.806 281.1 356.9 -2.8-0.79 031
Size 106€ 11.04 -4.0-09¢ 0.337 2745 259.2 2.3 0.28 ©7¢
Age 68¢ 6.99 -2.0-057 0.570 1146 11.28 3.0 0.31 5¢
Swedish MNE @M19¢ 0.0254 -4.2-104 0.297 0.1400 0.1679 -6.7 -0.86 3IBC
Foreign presence M7¢ 0.2479 -0.0-00C 0.997 0.2768 0.2846 -4.4-0.47 @41
Pseudd?’ before 011f  p>chf 0.000 0.085 p>chi 0.000
Pseudd? after 0.0a p>ch? 0.986 0.011 p>chi0.793

Notes: The specifications of the propensity score on Wwhite matching is based also include squared labor
productivity, capital intensity, size and age, 8fiSIC Rev. 3.1 industry dummies and dummiestli@ year of
potential foreign acquisition. See Table 2.2 faditidnal definition of variables.
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Table A5. Balancing indicators for the skill intensity matepiestimates, manufacturing.

1-49 50+
Mean t-test Mean t-test
Treate« Matched Std. ¢t p>|t|] Treated Matched Std. ¢t p > |t|
control bias control bias
Skill intensity 0107C 0.1079 -0.5-004 0.966 0.0694 0.0586 12.6 1.01 3Lt
Labor productivity 53%2 648.7 -5.1-064 0.526 565.9 574.0 -2.6-0.22 82:
Capital intensity 223 2329 -14-023 0.815 393.2 4248 -6.5-0.42 67¢
Size 1572  15.88 -1.4-012 0.903 2986 2412 7.6 0.56 974
Age 917 9.32 -2.6 -025 0.802 13.60 13.21 6.9 048 631
Swedish MNE @14€¢ 0.0164 -1.3-015 0.878 0.1731 0.1853 -2.8-0.23 &u¢
Foreign presence ZB8: 0.2889 -0.3-003 0.977 0.3253 0.3349 -5.0-0.36 Ti¢
Pseudd? before 0.D€ p>chf 0.000 0.125 p>chi 0.000
Pseudd?’ after 0.08 p>chf 0.999 0.013 p>chi0.987

Notes: The specifications of the propensity score on Wwhite matching is based also include squared labor
productivity, capital intensity, size and age, 8fiSIC Rev. 3.1 industry dummies and dummiestli@ year of
potential foreign acquisition. See Table 2.2 faditidnal definition of variables.

Table A6. Comparison of the number of firms in differentescdasses in the private business
sector in register data from the year 2000, inyer 2000 for our sample cohort 1999-2005,
and in SCB’s survey of wages and salaries 2000.

Firm size Register Cohort Survey
(employees) Number Number Share Number Share

1-19 196,625 139,281 0.71 4,055 0.02
20-49 8,968 6,178 0.69 973 0.11
50-99 2,606 1,880 0.72 893 0.34

100-199 1,305 912 0.70 489 0.37

200-499 739 532 0.72 484 0.65
500+ 458 346 0.76 419 0.91
Total 210,701 149,129 0.70 7,313 0.03

Note: Share is the share in the cohort or in the suofdke firms in register data.
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