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Abstract 
 
The aim of this paper is to evaluate the causal effect of foreign acquisition on R&D intensity in 
targeted domestic MNEs. To this end we use unique firm level data on the Swedish manufacturing 
sector during the period 1993-2002. We use different estimation strategies in order to control for the 
potential endogeneity of the acquisition dummy (for example due to “cherry picking”). The result 
using an instrumental variable approach suggests that one year after the foreign takeover the R&D 
activity increased in targeted Swedish MNEs compared to non-acquired firms. Moreover the 
difference in R&D activity between acquired and non-acquired firms increase up to two years after 
foreign takeover, thereafter this difference becomes insignificant. As an alternative estimation 
strategy we implement propensity score matching with difference-in- difference (DiD) estimation,  
computed either stepwise or simultaneously. The results from these two DiD approaches suggest 
that foreign acquisitions have had either small or no effect on the R&D intensities in the years 
following takeovers. Overall it would appear that our results gives no support to the strong fears 
that foreign acquisition of domestic firms eventually will lead to a brain drain of R&D activity in 
Swedish MNEs. If anything, this paper finds some indications of increasing R&D intensity in 
acquired domestic MNEs. 
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1.  Introduction 
 
Since the mid 1980’s and until the beginning of the 21st century foreign ownership has 

continuously increased in Sweden. In 1985 eight percent of the workforce in Swedish business 

sector was employed in foreign owned companies; in 2001 this share had increased up to 21 

percent, Hansson et al (2007). During the first years in the 2000’s there is a reverse trend 

downwards globally and in Sweden. Still, in 2004, 23 percent were employed in foreign owned 

companies in the Swedish business sector. This increase was extra pronounced in the end of the 

1990’s when the increase in foreign ownership seems to have been especially strong, especially in 

the manufacturing sector. From an international perspective the foreign ownership in Sweden is 

large and it applies to the manufacturing as well as the service sector.1 Some of the motives for the 

increase in inward FDI in Sweden are general and applicable to many OECD countries, such as the 

reduction of tariffs and transport costs and the general trend towards a more liberal view on foreign 

ownership during the 1990’s. Other motives could be more specific for Sweden, such as the 

liberalization of the exchange rate and credit markets and the deregulation of markets that 

previously were dominated by a few large firms: The postal services, electricity, air transportation, 

taxi, telecommunications and railroads. Other reason specific to Sweden is the EU membership in 

1995 and the real devaluation of the krona 1992, the Swedish currency. This devaluation made 

Swedish firm a cheap bargain but perhaps most importantly the devaluation also gave a boost to 

Swedish export firms competitiveness, se Jonung et al (2006). This combination of policy changes 

made Swedish firms relatively profitable targets for foreign investors.  

 

The question we seek to answer in this paper is whether foreign acquisitions of Swedish MNE have 

had any effects on the R&D intensity in the acquired firms. If the foreign owners aim to source 

technology from Sweden they could reallocate the R&D lab and staff to the home country. On the 

other hand sunk costs in R&D labs should make it relatively costly to reallocate R&D expenditures 

in an acquired firm, at least in the short run. The knowledge generated from a R&D lab may even 

decrease if labor mobility between countries is low, i.e. the scientist or engineers does not follow 

the R&D lab abroad or if the R&D lab is dependent upon local suppliers and networks. 

 

                                                 
1 Hansson et al (2007) analyze the share of employees in foreign owned affiliates in some OECD countries; Ireland, 
Sweden, Luxembourg, Belgium, Hungary, Poland, Czech Republic, the Netherlands, Finland, UK, Australia, Spain, 
Austria, Germany, Denmark, France, Italy, Portugal, USA, Norway. They find that Sweden is on the 4:th place in the 
manufacturing sector and on the 2:nd place in the service sector, after Ireland. 
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Should we really expect any differences in the characteristics between foreign and domestic MNEs 

such that a thourough restructuring of for example the R&D activities in the acquired MNE is 

appropriate? The theory on multinational firms, (Dunning (1977, 1993), Markusen & Venables 

(1998)) do not explicitly separate between domestic and foreign MNEs. While assuming that a 

MNE  has to be in possession of some owner-specific advantage this should be equally important 

irrespective of the country that the owner originate from.2 Foreign MNEs may possess equally good 

R&D labs, only differentiated from there acquisition targets. Thus an acquisition abroad could be a 

strategy to complement exisiting production, sales and innovations at home.  

 

Still, domestic and foreign firms may be quite different if e.g. foreign firms are concentrated in 

industries other than domestic MNEs, for example R&D- intensive industries. Another reason for 

differences in the characteristics between foreign and domestic MNEs could be due to cherry 

picking of the best domestic MNEs.3 A positive relationship between foreign ownership and R&D 

intensity may then exist due to reverse causality, i.e., foreign investors then select as acquisition 

targets R&D-intensive firms.  

                                                 
2 The empirical literature gives contra dictionary results however. For example Doms and Jensen (1998) that finds an 
extra productivity premia to US MNEs (in the US). This could be due to a home market effect, but Criscuolo and Ralf 
(2005) confirms that this premia for US firms also holds in the UK.  
3 McGuckin and Nguyen (1993) argue that the buyer should "cherry pick" there targets, and accordingly acquire the 
firms with the highest productivity. They empirically test this hypothesis using data similar to those used by 
Lichtenberg & Siegel (1987) for the U.S, but also including smaller firms. As opposed to Lichtenberg & Siegel they 
find evidence of "cherry picking". Criscuolo and Ralf (2005) suggest that the productivity premia found for US MNEs 
relative to UK MNEs (in the UK) was due to US takeover of the best British plants, i.e. cherry picking. 
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2. Data and description 

 
The data are from Statistics Sweden (SCB) and the Swedish Institute for Growth Policy Studies 

(ITPS). It covers all manufacturing firms that operate in Sweden with at least 50 employees for the 

period 1993-2002. The register information used in this analysis has been fetched from several 

sources and has been merged together using unique identification numbers. The Structural Business 

Statistics (SBS), with information by firm on nationality of ownership, sales, investments, R&D4 

and various inputs in the production and The Regional Labor Market Statistics (RAMS) containing 

detailed information on the educational level of workers by plant. 5 Other sources used here is the 

ITPS survey data on Swedish controlled enterprise groups with subsidiaries abroad.  

 

Since the R&D data is only available for firms with at least 50 employees we have to restrict the 

analysis on firms above this threshold. This should not prevent us from drawing general conlusions 

for the Swedish manufacturing sector since the data covers more than three fourth of total value 

added in the manufacturing sector, see Karpaty (2006).6 Moreover, since the R&D activities is 

primarily concentrated to MNEs. About 95 percent of all private R&D is performed within MNEs. 

Moreover, two-thirds of all private R&D is concentrated to the top 10 R&D firms, see Karpaty et al 

(2009) and Table 1c below. This should motivate an analysis on multinational firms only. 

 

From Table 1a we see that the number of foreign MNEs as well as the employment in these firms 

have increased trend wise during the whole period, but the employment have increased even more. 

This should indicate that the main target for foreign acquisitions of Swedish firms during the 1990’s 

have been large Swedish MNEs, such as Astra, Pharmacia, Volvo Car, Saab Automobile. By 

looking in more detail in the next Table (1b) we find some support for this, for example in the 

noticeably large changes of foreign presence in the Chemical industry and the industry for Motor 

vehicles. Table 1b provides the distribution between 22 industries at the two digit level in 1993, 

1996, 1999 and 2002. The distribution of foreign and domestic MNEs is characterized by large 

                                                 
4 In the SBS statistics firms should specify their yearly R&D spending within specific intervals of SEK; 1-249 000, 
250 000-999 000, 1-4.9 million, 5-9.9 million and then 10 million or more. If the yearly R&D expenditures exceed 10 
million SEK, the firms should specify the exact amount. The R&D information covers firm that has as a minimum of 
one employee that is active in any R&D activity at 50% of a full time employment. Moreover, the SBS R&D statistics 
is retrieved annually and it is compulsory for firms to reply. R&D is not evenly distributed across industries. 
5 The SBS administrative statistics is to a large extent drawn from the Swedish Tax Authority. 
6 Karpaty (2006) show that in 1997, firms with at least 50 employees constituted about 77.5% of total employment and 
82% of total value added in the manufacturing sector. 
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heterogeneity between different industries and years. Consistent with the rising presence of foreign 

firms in the Swedish economy over time the observed trend is upwards across these different 

measures. In Table 1b foreign presence fell between 1993 and 2002 in only 2 out of 22 industries 

(in another 2 industries there were no foreign presence at all). The opposite pattern is found for 

domestic MNEs whose share of all firms fell in 14 out of 21 industries during the same period. This 

reflects the large extent of foreign acqusitions of domestic MNEs. 

 

Table 1c provides the distribution of R&D intensities for the same industries and years for all firms, 

separated by Swedish and Foreign MNEs. Here the pattern is not that clear; in one half of the 

industries the R&D intensity in foreign MNEs fell and in another half of the industries it increased. 

The decrease in the R&D intensity in Swedish MNEs fell in 12 industries and increased only in 7 

industries. 

   

In Table 2 we test the linear hypotheses that the characteristics are different between acquired and 

non-acquired Swedish MNEs. Of the two types of domestic MNEs it would appear that acquired 

firms are noticeably more physical capital intensive (defined as the stock of capital, measured by 

book value machinery and buildings, per employee) and pay higher wages one year before they 

were acquired. There is no significant pre acquisition difference in the R&D intensity, employment, 

sales or productivity between acquired and non-acquired Swedish MNEs. The difference in human 

capital intensity - measured by the proportion of employees with more than secondary education, is 

only significant at the 10 percent level. Since neither R&D intensity or skill intensity can explain 

which firm is being acquired, there is so far no indication of cherry picking. How does the 

characteristics in the acquired Swedish MNEs develop under the new ownership? From Table 2 we 

see that already one year post acquisition employment and labor productivity are significantly 

higher. We also see a weakly significant tendency of R&D intensity to increase in magnitude. 

Overall this suggest that foreign ownership does matter. In the next section we will elaborate the 

analysis more and address the endogeneity problem more thoroughly.  
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3. Methodology 
 
The aim of this paper is to evaluate the causal effect of foreign acquisition on R&D intensity in a 

targeted domestic MNE. There are different methods available that take into account this missing 

data problem and the biases emanating from the missing data, e.g., randomization, matching, DiD 

and instrumental variables methods. See Heckman and Navarro-Lozano (2003) and Heckman et al. 

(1998). Randomization can be used no matter what observables (X) are chosen. The DiD method 

takes into account both the difference between the acquired firms and the comparison group, and 

the difference within these two groups before and after the acquisition year. However, it is 

important to compare similar firms with each other, since otherwise, the DiD estimates may still be 

biased. By matching similar acquired (treated) and non-acquired (control) firms, the bias should be 

reduced. The instrumental variables method is appropriate if the conditional independence 

assumption does not hold. In this context conditional independence means that foreign ownership 

and outcome (change in R&D intensity) are independent for firms with the same set of 

characteristics, Rubin (1977). So, given the exogenous characteristics the productivity for the 

control firms should be equal to the R&D intensity in the treated firms had they have remained 

domestically owned. In line with previous literature7, we define the average effect of acquisition of 

the acquired firms as: 

 

 { } { } { }111 0101 =−===− ++++ itstitstitstst AFyEAFyEAFyyE  (1) 

 

where,  is an indicator of whether firm i is acquired by a foreign firm in time period t 

and and  denote the outcome variable (in our case R&D intensity) following the 

acquisition year t for acquired and non-acquired firm, respectively. However, the problem is that 

 is obviously unobservable. We need to construct the counterfactual i.e. what would the R&D 

intensity in acquired firms have been, on average, had they not been acquired. As a proxy we can 

use the average R&D intensity of firms that still are domestically owned, 

}{ 1,0∈itAF

1
sit+

0
sity +y

0
sity +

{ }00 =+ itsit AFyE . 

However, differences in characteristics and performance between acquired and non-acquired firms 

in the years before acquisition could bias the estimates of the causal effect of foreign acquisition. 

                                                 
7 See e.g. Heckman et.al. (1997) and Deheija and Wahba (2002). 
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Also, there are strong reasons to believe that the acquisition dummy, , is  endogenously 

determined. We use several methods to deal with these problems. 

itAF

 

First, we utilize an instrumental variable approach by using the predicted probability of being 

acquired as an instrument (see McGukin and Nguyen, 2001). We generate a firm’s predicted value 

of being acquired from the following probit model: 

  

  (2) ),,()1( 1 tjitit TIXFAFP −==

 

where 1=AF  if a domestically owned firms in year t-1 become foreign owned in year t.  is a 

vector of relevant firm specific characteristics in year t-1 which may affect the firms probability of 

being acquired in year t. 

1−itX

I and T control for fixed industry and time fix effects. We use the 

generated values for the acquisition dummy in a regression model where the dependent variable is 

the growth in R&D intensity. Formally, we regress the following equation: 

 

    (3) it
P

ititsiti AFyyy εββ ++=−=Δ −+ 101

 

where  is growth in R&D intensity between time period t-1 and t+s; .  is the 

generated predicted value for the acquisition dummy.  

iyΔ }3,2,1{∈s P
itAF

 

As a second estimation strategy to control for the possible selection bias, we use Difference-in-

Difference (DiD) estimation technique given by following equation: 

 
 

 ( ) ( )C
t

C
st

A
t

A
stst yyyy 11 −+−++ −−−=γ    (4)  

 

where the first part of the right-hand side of equation (4) determines the difference in our outcome 

variable between the pre and post acquisition period for the acquired firms A and the second part 

determines the difference for the same variable and time period for the non-acquired firms C. We 

obtain the estimator st+γ  by regressing following regression: 
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 εββββ +×+++= +++− stististit AfterAFAfterAFy 3210,1  (5) 

 

where  is our outcome variable.  is again a dummy variable taking the value of 1 for 

acquired firms A and 0 for non-acquired firms C. It controls for constant differences in R&D 

intensity between target firms and firms in the control group before the acquisition. The dummy 

variable  takes the value of 1 in post-acquisition years 

stity +− ,1

tAfter

iAF

s+ st +  and 0 before acquisition 1−t

s

. 

This dummy variable captures aggregate period effects that are common between the two groups of 

firms. Finally, the term  is an interaction term between  and . Its 

coefficient 

sti AfterAF +× iAF tAfter +

3β  represents the difference-in-difference (DiD) estimator of the effect of acquisition on 

the acquired firms, i.e. st+= γβ3 . Table 1 summarizes the interpretation of the coefficients in the 

regression in equation (5).  

 

Table 1 Difference-in-difference estimator 
 
 Before acquisition  After acquisition  Difference  
 Acquired (treated) firms  10 ββ +  3210 ββββ +++   32 ββ +  
Non-acquired (control) firms  0β   20 ββ +   2β  
 Difference  1β   31 ββ +   3β  
 

 
The DiD is however not a valid estimator if the differences between acquired and non-acquired 

firms are very high in the years before acquisition. To get a more accurate estimator we combine 

DiD with a matched sample of acquired and non-acquired firms where the latter is generated using a 

propensity score matching approach. Details of the matching procedure are in the Appendix. 

 

Finally, as an alternative approach we use a setup where matching and DiD are computed 

simultaneously. We first estimate the average effect of foreign acquisition by using the estimated 

propensity score that is given by the probit model similar to equation (2). The idea here is to use the 

outcome of the non-acquired firms with similar propensity score to the acquired firms as a proxy for 

the counterfactual event, what the outcome would have been in acquired firms had they not been 

acquired. To control for the selection bias, we compute the foreign acquisition effect using the 

difference-in-difference matching estimator given by: 
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N
ATT 11

1 )  (6) 

 

where ATT is the Average Effect of Treatment on Treated.  is the number of acquired firms, A, 

 is the outcome variable (R&D intensity) for acquired firm i at year t+s, where 

AN
A

nity + }{ 3,2,1∈s

PS

. 

and  are the outcome variable for non-acquired firm j at year t+s and t-1, respectively.  

denotes the region of common support and  is the weight used to match non-acquired firms with 

each acquired firm. We use nearest neighbor matching method to pair together acquired and non-

acquired firms

C
sjty +

C
jty 1−

ijw

8.  

                                                 
8 Note that some acquired firms may be matched with more than one non-acquired firm, while unmatched acquired 
firms have been excluded. 
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4. Empirical results 
 
 

We use alternative estimation strategies in order to evaluate the relationship between foreign 

acquisition of domestic MNEs and R&D activity. First, we present the result estimating the IV-

regression model given by equation (3). The details of the alternative ways in which we use to 

generate the instrument are described in the Appendix. The result of the IV estimation is shown in 

Table 3. In the first column the predicted value of the acquisition dummy is generated from the first 

model in the probit regression described in the Appendix in Table A1. In the second and third 

column the findings are based on instruments generated from the second and third model in Table 

A1. The result reveals that foreign acquisition has had a positive effect on the post acquisition R&D 

activity in target domestic MNEs. The results in column (ii) and (iii) indicate that one year after the 

foreign takeover the R&D activity increased by near 4 percent as compared to non-acquired firms. 

It also seems that the difference in R&D activity between acquired and non-acquired firms increases 

up to three years after a foreign takeover. 

 

In order to provide a further robustness check we estimate DiD, as described in equation (5), on a 

matched sample of acquired and non-acquired firms obtained by implementing the propensity score 

matching approach. Since our purpose is to study the dynamics in the post-acquisition R&D 

intensity, we only include firms for which information is reported at least three years after 

acquisition in the analysis and we replace the interaction variable for the whole post-acquisition 

period  with year-by-year interaction variables.sti AfterAF +× 9 The year-by-year interaction 

variables denoted by , 1+× ti AfterAF 2+× ti AfterAF  and 3+× ti AfterAF  capture the DiD between 

acquired and non-acquired firms between the pre acquisition year and one, two and three years 

following the acquisition year. More details of the matched sample are described in the Appendix. 

Table 4 shows the results.  In column (i) and (ii) the matched sample is obtained using the same 

variables as in model 1 in Table A1 while the matched sample in column (iii)-(iv) and (v)-(vi) are 

obtained by using the variables in model 2 and 3 in Table A1.  

 

The result in column (i) shows that none of the coefficients on the year-by-year interactions 

variables are significant which suggests that foreign acquisitions have had no effect on R&D 

                                                 
9 Moreover, firms that switch back and forth between different ownership status and greenfield operations are excluded. 
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intensities in the years following takeovers. The dummy variable AF is insignificant which indicates 

that there is no difference in R&D intensity between acquired and non-acquired firms before 

acquisition. However there might be differences in some other observed and (to the econometrician) 

unobservable characteristics that may affect the results. To take remaining differences into account 

we estimate equation (5) again but this time with a fixed effect (FE) model.10 The DiD estimator in 

the fixed effect model in column (ii) does not change the result obtained in column (i). The findings 

in column (iii) to (vi) show however positive effect on R&D intensity the first year following 

acquisition. The result is however only significant at 10 percent level in the fixed effect regression 

models.  

 

Finally, as an alternative approach we estimate equation (6) where matching and DiD are computed 

simultaneously. We use the same covariates that previously were included in the three alternative 

models in the probit regression in Table A1. The result, shown in Table 5, indicates now that there 

is no effect on R&D intensity in domestic MNEs that has been acquired by foreign MNEs.  

 

Overall it would appear that the effects (if any) are positive but small. There is no evidence on 

international reallocation of Swedish R&D labs in the immediate years after the ownership change 

from a domestic to foreign owner.    

 

                                                 
10 In such a model, time invariant permanent firm-specific effects are absorbed by the fixed effect transformation. 
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5. Conclusions 
 
 In the popular debate, foreign acquisitions of Swedish firms have often been criticized to lead to a 

loss of national control and negative effects on the economy. More recently there has been a follow- 

up debate about possible knowledge destruction in Swedish firms as a result of ownership changes. 

Foreign owners are accused of outsourcing or relocating the R&D activities to other countries post 

acquisitions. In this study we analyze potential effects on R&D intensity in Swedish MNEs that 

have been acquired by foreign owners. We use data for all firms in the Swedish manufacturing 

industry with more than 50 employees for the period 1993-2002, a period during which foreign 

ownership increased strongly. We consider the counterfactual, i.e. the R&D activity in a foreign 

owned firm had it never been acquired. The question we ask in this paper is whether or not there is 

a causal relationship between foreign acquisitions and R&D intensity. 

 

We use different estimation strategies to control for selection bias in the evaluation of causal 

effects. First we use an instrumental variable (IV) approach treating the acquisition dummy as 

potentially endogenous and hence using a vector of instruments for this variable. The IV-results 

suggests that there is a significant and positive effect due to foreign acquisitions the first two years 

post acquisition. After three years the difference in R&D intensity in foreign and Swedish MNEs 

becomes insignificant but the IV-results are sensitive to the choice of the instrumental variable 

vector. In order to control the robustness of these results we proceed by using combinations of 

propensity score matching and DiD estimations. We also test the cherry picking hypothesis that 

foreign firms select the best Swedish firms. According to our results ex ante skill-, export-, or 

capital intensity cannot explain which firm is being acquired. Moreover, ex ante productivity in the 

targeted firms does not determine acquisitions, thus, we reject the cherry picking hypothesis.  

 

By matching firms we reduce the differences in observable characteristics between domestic and 

foreign firms. The group of matched firms is more homogeneous with respect to capital and skill 

intensity, export intensity, size, age, profit and productivity. We then run regressions on matched 

and unmatched firms, respectively. An advantage using this methodology is that the vector of 

instruments may be different in the matching and the DiD estimators respectively. We find that 

foreign acquisitions significantly caused a positive effect on the R&D activity, although this effect 

now seems to be attributed to the first year post acquisition only. The results also suggest weaker 

magnitudes in comparisons with the IV-estimates.  
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Finally we use a combined estimator where firms are matched and the DiD is computed 

simultaneously. Although this estimator is limited to the same vector of instruments for both 

matching and DiD it is the standard DiD estimator used in the literature. The results from this 

combined estimator suggest that there is no effect on the R&D activity in acquired Swedish MNEs.  

 

Overall it would appear that the increased foreign presence in terms of foreign acquisitions of 

Swedish MNEs has had small (if any) and positive effects on the R&D activity in these firms. These 

effects are attributed to the first and second years post acquisition only. The increase in R&D 

intensity level due to foreign acquisitions is varying between 0.8 percent and 4 percent depending 

on the estimator and specification chosen.
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Table 1 a Number of firms and employment shares in Swedish manufacturing,  
 1993-2002. 
  Foreign MNEs  Swedish MNEs 
Year  Firms Employment  Firms Employment 
  (Percent)  Percent  (Percent)  Percent 
1993 255 (20.5) 21.0 421 (33.8) 54.0 
1994 275 (21.5) 21.9 437 (34.2) 56.6 
1995 297 (22.1) 22.8 428 (31.9) 55.0 
1996 342 (24.9) 26.7 402 (29.2) 51.1 
1997 365 (26.1) 27.1 404 (28.9) 53.8 
1998 396 (26.7) 28.6 403 (27.2) 51.4 
1999 400 (27.6) 34.7 410 (28.3) 43.0 
2000 426 (28.4) 39.3 422 (28.2) 39.4 
2001 454 (30.2) 45.7 408 (27.2) 33.4 
2002 464 (31.5) 46.9 406 (27.6) 34.2 
 
Table 1b  Development of multinationals in Sweden by industry in percent. 
 1993, 1996, 1999, 2002 
  1993 1996 1999 2002 
Industry sni92 

Codes 
Swedish 
MNEs 

Foreign 
MNEs 

Swedish 
MNEs 

Foreign 
MNEs 

Swedish 
MNEs 

Foreign 
MNEs 

Swedish 
MNEs 

Foreign 
MNEs 

Food & beverages 15 20 23 19 22 18 23 18 29 
Tobacco products 16 100 0 100 0 33 33 100 0 
Textiles 17 43 18 44 21 44 23 39 21 
Apparel 18 46 8 60 20 67 0 80 20 
Leather, footwear 19 33 0 60 0 75 0 75 0 
Wood 20 33 4 38 6 25 9 19 21 
Paper & pulp    21 57 18 52 19 52 31 35 41 
Publishing, printing 22 20 9 25 10 26 10 23 16 
Coke  & petroleum 23 0 40 0 100 14 57 0 100 
Chemicals 24 37 38 28 58 18 61 20 61 
Rubber & plastic 25 47 29 44 27 50 27 43 32 
Non-metallic mineral 26 48 25 36 34 15 52 20 54 
Basic metals 27 38 29 27 38 27 41 26 48 
Fabricated metal 28 37 12 32 12 36 17 33 20 
Machinery, equipm. 29 50 21 45 28 44 29 37 35 
Electrical & optical 30 32 32 41 35 31 37 29 18 
Electrical machinery 31 23 42 28 37 26 40 29 38 
Radio TV 32 45 26 39 16 48 19 56 28 
Medical instruments 33 60 23 45 27 42 30 33 48 
Motor vehicles 34 46 20 38 25 40 30 37 40 
Other transport eq. 35 44 32 53 21 32 29 29 33 
Other manufacturing 36 0 9 0 14 0 11 0 20 
Notes: The sample is truncated at 50 employees. The foreign presence indices have been calculated at the two 
digit level and are expressed as the percentage share of MNEs to the total number of firms. The numbers is 
rounded to zero decimal places. Source: Statistics Sweden. 
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Table 1c  R&D intensity in percent (R&D/total sales) by industry, ownership 1993, 1996, 1999, 2002  
  1993 1996 1999 2002 
Industry sni92 

Codes all Swedish 
MNEs 

Foreign 
MNEs all Swedish 

MNEs 
Foreign 
MNEs all Swedish 

MNEs 
Foreign 
MNEs all Swedish 

MNEs 
Foreign 
MNEs 

Food & beverages 15 0.30 0.36 0.39 0.35 0.57 0.53 0.27 0.40 0.35 0.26 0.19 0.38 
Tobacco products 16 2.84 2.84 0 2.50 2.50 0 2.90 3.19 0.73 2.68 2.68 0 
Textiles 17 0.59 0.83 0.67 0.94 1.00 1.66 0.79 0.38 1.70 0.56 0.63 1.26 
Apparel 18 0.06 0.07 0 0.44 0.59 0.37 0.11 0 0 0 0 0 
Leather, footwear 19 0.74 0.83 0 1.96 3.27 0 1.51 2.01 0 0.10 0.14 0 
Wood 20 0.10 0.12 0.14 0.12 0.24 0.11 0.10 0.12 0.19 0.10 0.21 0.20 
Paper & pulp    21 0.61 0.52 1.1 1.71 2.55 0.33 1.70 2.78 4.43 1.46 0.49 2.76 
Publishing, printing 22 0.20 0.36 0.17 0.13 0.08 0.10 0.11 0.07 0.03 0.15 0.51 0 
Coke  & petroleum 23 1.90 0 2.37 0.35 0 0.35 1.29 0.61 1.41 0.78 0 0.78 
Chemicals 24 2.52 3.21 1.66 2.79 4.28 2.29 3.42 4.96 3.55 4.10 1.98 3.52 
Rubber & plastic 25 1.15 1.66 0.91 1.03 1.21 0.91 1.27 1.62 1.38 1.31 0.79 1.05 
Non-metallic mineral 26 0.74 0.84 0.86 0.87 0.68 0.95 3.27 0.51 1.35 0.74 0.38 0.92 
Basic metals 27 0.77 0.51 1.24 0.48 0.76 0.38 0.57 1.33 0.45 0.44 0.86 0.40 
Fabricated metal 28 0.65 1.1 0.72 0.52 0.88 0.98 0.55 0.81 0.57 0.50 0.89 0.69 
Machinery, equipm. 29 2.65 2.85 3.20 2.01 2.36 2.14 2.51 3.64 2.18 3.34 3.65 3.18 
Electrical & optical 30 11.20 23.25 9.43 8.13 5.14 13.48 9.44 20.92 4.54 12.50 23.94 4.91 
Electrical machinery 31 3.81 2.10 6.58 4.29 2.32 8.17 2.69 3.12 2.48 3.97 8.76 3.19 
Radio TV 32 5.51 8.15 4.93 2.68 4.79 1.89 2.59 4.44 2.57 14.37 17.05 9.33 
Medical instruments 33 7.91 10.25 4.70 5.73 8.38 5.14 8.21 5.42 7.54 6.90 8.41 7.38 
Motor vehicles 34 1.61 2.71 0.52 1.10 1.52 1.14 2.05 1.90 2.59 2.88 2.41 4.69 
Other transport eq. 35 2.74 3.69 2.80 2.40 3.40 1.55 1.63 2.12 2.69 8.67 2.02 1.11 
Other manufacturing 36 0.34 0 0 0.53 0 0.97 0.29 0 0.34 0.28 0 0 
Notes: The sample is truncated at 50 employees. Source: Statistics Sweden (SCB) . 
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Table 2 Pre- and post acquisition differences in means between acquired and non-acquired 

Swedish MNEs. 
 Acquired Swedish MNE   

vs.  
Non-acquired Swedish MNE 

 Variable T-1 T+1 
 Difference Difference 
 (t-ratio) (t-ratio) 
   

R&D intensity 0.7 0.9 
 (1.28) (1.66)* 
   

Employment 253 434 
 (1.45) (2.26)** 
   

Sales 693 1,312 
 (1.08) (1.64) 
   

Labor productivity 45.7 110.3 
 (1.50) (3.08)*** 
   

Capital-labor ratio 369 643 
 (4.39)*** (6.40)*** 
   

Skill intensity 2.8 2.1 
 (1.87)* (1.32) 
   

Average wage 10.0 11.4 
 (2.52)** (2.71)*** 
   

 Observations   
Acquired Swedish MNE 88 88 
Non- Acquired Swedish MNE  2,194 2,194 
Notes: Shipment is in million SEK. Wages, capital-labor ratios and labor productivity, value added per employee, are in 
thousand SEK. R&D intensity and Skill intensity, share of employees with a post-secondary education, are in 
percentages.  
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 Table 3  Post-acquisition effect on R&D intensity, instrumental variable approach.  
 

 Model (1) Model (2) Model (3) 
    

R&D intensityt+1    
Acquired 0.053 0.039 0.035 

t-stat (1.64) (2.26)** (2.07)** 
Observation 3,879 3,879 3,879 

    
R&D intensityt+2    

Acquired 0.068 0.040 0.035 
t-stat (1.75)* (2.42)** (2.31)** 

Observation 3,273 3,273 3,273 
    

R&D intensityt+3    
Acquired 0.115 0.052 0.045 

t-stat (1.63) (1.84)* (1.64) 
Observation 2,719 2,719 2,719 

Notes: In all columns year and industry dummies are controlled for. Industries are defined at the SNI92 3-digit level (99 
industries). Standard errors within the parenthesis are bootstrapped. ***, **,* indicate significance at 1, 5 and 10 
percent levels, respectively. Estimations in column (i) use an instrument generated from the probit regression reported 
in Table A1, column (i).  The estimation in column (ii) uses an instrument generated from column (ii) in Table A1; 
estimations in columns (iii) use an instrument from column (iii) in Table A1.  
 
 
Table 4  Effects of foreign acquisitions on post-acquisition R&D intensity.  
 DiD matched sample. 
 Model (1) Model (2) Model (3) 
  (i)  (ii)  (iii)  (iv)  (v)  (vi) 

Variables DiD OLS DiD FE DiD OLS DiD FE DiD OLS DiD FE 
  (t-ratio)  (t-ratio)  (t-ratio)  (t-ratio)  (t-ratio)  (t-ratio) 
       
  1+× ti AfterAF  0.003  0.002  0.009  0.008  0.010  0.008 
  [0.90]  [0.41]  [2.58]**  [1.77]*  [2.83]***  [1.78]* 
       
  2+× ti AfterAF  -0.001  -0.001  0.003  0.004  0.001  -0.001 
  [0.01]  [0.17]  [0.85]  [0.86]  [0.20]  [0.31] 
       
  3+× ti AfterAF  0.002  -0.002  -0.004  -0.004  0.005  -0.001 
  [0.03]  [0.40]  [0.47]  [0.80]  [0.55]  [0.32] 
       
  iAF  0.009   0.012   0.005  
  [1.50]   [2.45]**   [0.72]  
       
 Year dummies  yes  yes  yes  yes  yes  yes 
       
 Industry dummies  yes  no  yes  no  yes  no 
       
 2R   0.70   0.68   0.66  

  within 2R   0.026   0.022   0.025 

  between 2R   0.002   0.005   0.001 
2R  overall   0.003   0.006   0.003 

Observations  1,067  1,067  1,067  1,067  1,067  1,067 
Notes: Square brackets [ ] give White’s heteroskedasticity-consistent t statistics. 
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Table 5  Post-acquisition effect on R&D intensity, DiD matching estimator.  
 

 Model (1) Model (2) Model (3) 
    

R&D intensityt+1    
ATT 0.003 0.001 0.001 
t-stat (0.90) (0.16) (0.56) 

Observation 2,786 3,137 3,137 
    

R&D intensityt+2    
ATT 0.003 0.002 0.002 
t-stat (0.79) (0.38) (1.16) 

Observation 2,291 2,656 2,656 
    

R&D intensityt+3    
ATT 0.001 0.002 0.002 
t-stat (1.34) (0.38) (1.04) 

Observation 1,851 2,161 2,161 
Notes: Estimations in column (i) use an instrument generated from the probit regression reported in Table A1, column 
(i).  The estimation in column (ii) uses an instrument generated from column (ii) in Table A1; estimations in columns 
(iii) use an instrument from column (iii) in Table A1. 
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Appendix 
 
Details on the probit estimation 
 
The predicted value of the acquisition dummy is generated using the probit model described in 

equation (2). To check the robustness of our result we estimate alternative specification to generate 

the instrument and the result, shown in Table A1, indicates that foreign acquired Swedish MNEs in 

the pre-acquisition period do not differ in firm specific characteristics as compared to non-acquired 

Swedish MNEs. This result is consistent with our findings in Table 2 column (i).  

 
Table A1 The Probit model. Probability of foreign acquisition  

Variables Model (1) Model (2) Model (3) 
    

Labor productivity 0.219 0.148 0.165 
 (1.67)* (1.09) (1.22) 
    

Relative employment 0.002 0.001 0.001 
 (0.37) (0.17) (0.17) 
    

Skill intensity 0.197 0.072 0.034 
 (0.43) (0.15) (0.09) 
    

Age 0.023 0.021 0.014 
 (0.60) (0.55) (0.36) 
    

(Age)2 -0.001 -0.001 -0.001 
 (0.57) (0.55) (0.34) 
    

Foreign presence -0.006 -0.009 -0.007 
 (0.11) (0.15) (0.11) 
    

Capital intensity  0.001  
  (1.59)  
    

Export intensity  0.225 0.245 
  (1.24) (1.36) 
    

Sales   0.001 
   (1.22) 
    

Year dummies Yes Yes Yes 
    

Pseudo R2 0.092 0.099 0.098 
LR chi2 56.33 60.93 60.04 

Observations 3,701 3,701 3,701 
 
Notes: The dependent variable  if a domestically owned firm in year 1=itAF 1−t  becomes foreign owned in year t. z-
statistics is within parentheses. The explanatory variables are, apart from age age2, firm specific characteristics in year 

. Relative employment is firm employment relative to mean firm employment at the industry level. Labor 
productivity is value added per employee and skill intensity is the share of employees with post-secondary education at 
the firm level. The share of foreign employment at industry the level (SNI92 2-digit level) is used as a proxy for foreign 
presence. ***,**,* indicate significant at 1, 5 and 10 percent levels, respectively. 

1−t
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The matched sample 

 

The idea of the propensity score matching approach is to find for every foreign acquired firm, a 

similar firm that has remained in domestic hands and from which we can approximate the non-

observed counterfactual event. Thus, the matching technique enables us to construct a sample of 

acquired and non-acquired firms with similar pre-acquisition characteristics X, e.g. productivity, 

wages, size etc. Conditional on these characteristics we estimate the probability (or propensity 

score) of being acquired by a foreign firm using the same probit model as in Table A1. 

 

Once the propensity scores are calculated, we can (using the “caliper” matching method) select the 

nearest control firms in which the propensity score falls within a pre-specified radius as a match for 

an acquired firm.11 Moreover, we check whether the balancing condition is verified, that is each 

independent variable do not differ significantly between acquired and non-acquired firms. 

 
Another condition that must be fulfilled in the matching procedure is the so-called common support 

condition. This criterion implies that at each point in time, a newly acquired firm is matched with 

non-acquired firms with propensity scores only slightly larger or smaller than the target firm12. 

Eventually, we end up with a sample, henceforth denoted the matched sample which consists of 88 

acquired firms and 3,613 non-acquired firms.  

 
 

                                                 
11 The procedure we utilize to match acquired and non-acquired firms is the PSMATCH2 routine in Stata version 10 
described in Leuven and Sianesi (2003). In our analysis, the pre-specified radius is set to 0.001. 
12 Note that some acquired firms may be matched with more than one non-acquired firm, while acquired firms not 
matched with a non-acquired firm are excluded. 


