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     1  Introduction 
 
In the popular debate, inward foreign direct investment FDI – in particular acquisition of 
domestic firms by foreign companies – is often seen as creating a number of problems, such 
as loss of national control3 or outsourcing of jobs in general and skilled jobs in particular. On 
the other hand, FDI is supposed to be an important channel for the dispersion of technical and 
commercial know-how. 
 
FDI may have direct effects on average productivity in the industry in the host country, as 
well as on employment, if foreign owned firms are more productive than domestic firms. In 
addition, however, there may also be indirect productivity effects to the extent that the 
presence of foreign owned firms may enhance the productivity of domestic firms in the host 
country via increased competition or various types of knowledge spillovers. 
  
There is a large and growing empirical literature assessing the role of knowledge spillovers 
via FDI to domestic firms (for a recent survey see Görg & Greenaway 2001). Whereas earlier 
literature focussed on the effects on the domestic industry in developing countries of FDI 
from developed countries (Blomström & Persson (1983), Kokko et al (1996), Blomström & 
Sjöholm (1999)), recent work has studied the role of FDI among developed countries 
themselves (Haskel et al (2002), Barrios & Strobl (2001), Braconier et al (2001), Girma et al 
(2001), Girma & Wakelin (2001)). Compared to earlier studies, mostly done on cross-
sectional data by industry, later studies using panel analysis of micro (plant or firm) data tend 
to show more mixed results with respect to the existence of such knowledge spillovers. 
 
Braconier et al (1996) uses a panel of Swedish multinationals in the manufacturing industry to 
analyze whether inward and outward foreign direct investments works as channel for 
international R&D spillovers. They find, however, no evidence of FDI-related R&D 
spillovers to Swedish multinationals. 
 
The exact kind of knowledge spillover, as well as the routes that such spillovers are assumed 
to follow, may differ. The knowledge dispersed to domestic firms may concern product 
design, production techniques or organization of the production process, but also knowhow 
used in exporting or marketing. The transfer of knowledge may occur by local management 
copying the multinational firms´ (MNF) way of organizing production or marketing, or by 
exchange of labor, ex-employees of the MNF bringing their knowledge with them to the 
benefit of the local firms. 
 

2 Do foreign owned firms have an advantage over domestic firms? 
 
One may argue that the existence of direct productivity effects of FDI would seem to be a 
precondition for the indirect effects to occur. The first question, therefore, is whether it can be 
shown that the foreign owned firms (FOF) really are superior in some respect to the purely 
domestic firms (DF), since otherwise there would not seem to be much scope for any 
spillovers whatsoever. That this should be the case is of course a central tenet in the 
traditional OLI paradigm, according to which, in order to overcome the obvious handicap of 
having less information about how to operate in a foreign country, the MNF would have to 
                                                 
3 This appears to be based on the assumption that domestic capitalists are somehow more sensitive to issues of 
national welfare. 
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compensate for this by being in possession of some owner-specific advantage such as a better 
product, more efficient production and/or marketing skills or an established brand name 
(Dunning (1977), Markusen & Venables (1998)).  
 
The question addressed in this paper, as a first step before studying the role of spillovers, is: 
are foreign owned firms in Sweden different from pure domestic Swedish firms? Are the 
FOFs more productive even after controlling for variables affecting productivity? Are they 
more capital intensive and/or skill intensive? Are they larger and spend more on R&D? 
 
A number of studies indicate that this may be the case. For the US, Doms & Jensen (1998) 
found that workers at foreign-owned manufacturing plants generate about 50 percent more 
value added and receive 20 percent higher wages than employees at the average domestically 
owned plant. Aitken et al (1996) found similar results in developing countries. 
 
We believe that many of the owner specific advantages proposed by the OLI theory, such as 
higher quality, more efficient production, better marketing or stronger brand name, will be 
reflected in the key variables we study, namely labor productivity (LP), measured as value 
added, deflated by the industry producer price index (PPI), per employee, or alternatively total 
factor productivity (TFP), analogously computed as the ratio of deflated sales value to an 
index of input volumes. For instance, higher quality or a fashionable brand name should be 
reflected in higher prices relative to the industry average (i.e the PPI) and thus higher 
productivity as measured. 
 

2.1 Foreign ownership in Sweden 
 
We start by presenting the development of foreign ownership in Swedish manufacturing as 
well as the frequency in different sectors4. Foreign ownership is defined here as the case 
where a foreign firm has a controlling position in a Swedish firm, which in turn is defined as 
possessing 50% or more of the votes (not necessarily equal to 50% of the shares, since 
Swedish firms may – and do – issue shares with widely different voting power). Obviously 
the issue of foreign control is not so simple that it can be completely described by a binary 
variable switching from 0 to 1 at a certain level of voting power, here 50%, since - depending 
on the ownership structure - a share of the votes much lower than that may be sufficient to 
give a high degree of control.  
 
According to ITPS (2001) there were 875 foreign owned firms in the manufacturing industry 
in Sweden in 1999. In our database we are restricted to firms with more than 50 employees, 
which leaves 475 firms in our sample. However, even though almost half of all firms are 
excluded, the remaining firms constitute about 95% of the total employment in foreign owned 
firms. 
 
The share of foreign owned firms of employment and production in Swedish manufacturing 
has been growing over a long period of time (se also ITPS 2002). According to fig. 1 the FOF 
share of total employment in manufacturing firms in Sweden with more than 50 employees5 
stayed constant during the first half of the 1990s, a period of deep recession, but increased 

                                                 
4 Swedish manufacturing is defined as industries within SNI92 15-36. 
5 The foreign owned share of employment in all manufacturing firms is probably lower, and the share in 
employment of all firms in Sweden lower still, since the importance of FOF is likely to be lower for small firms 
and lower in the service sectors compared to manufacturing. 
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strongly after 1994. In 1999, one out of three jobs in Swedish manufacturing was in a foreign 
owned firm. 
 
As shown in fig. 2, the extent of foreign ownership varies strongly among industries, even on 
a rather aggregated level. For e.g. petroleum refineries and the pharmaceutical industry, an 
overwhelming part of production and employment in Sweden is accounted for by foreign 
owned firms, while foreign ownership is much less frequent in textiles and industries for 
wood and metal products. 
 
Table 1 shows simple averages across all manufacturing firms with more than 50 employees 
during the whole period. It seems clear that foreign owned firms have on average higher labor 
productivity – measured as value added, deflated by the industry producer price index, per 
employee – than domestic firms. However, the dispersion within these groups is fairly large. 
At the same time, foreign firms are also more human capital intensive – measured by the 
proportion of employees with more than secondary education – as well as more physical 
capital intensive (defined as the stock of capital, measured by cumulating gross investment in 
machinery and buildings, per employee). Turning to the firm size, R&D intensity and wages 
the pattern is the same: foreign firms are larger, perform slightly more R&D and pay higher 
wages6. Finally, foreign owned firms export a much higher proportion of their output than 
domestic firms. 
 
In the next section we proceed to answer the question whether foreign owned firms, all other 
things equal, are more productive than domestic firms. 
 
2.2  Productivity and foreign ownership; a framework for analysis 
 
Assume that the production function of the firm is a generalised Cobb-Douglas where output 
is a function of the inputs of skilled labor, unskilled labor and capital:  
 U S K

it it it it itQ A U S Kα α α=  1U S Kµ α α α= + + −   (1) 

where , , , , ,it it it it itQ U S K A µ  is output (value added), inputs of unskilled labor, skilled labor 

and capital, and total factor productivity, in the ith firm in period t, and and indicator of 
increasing returns ( 0µ > ), and where the parameters , ,U S Kα α α  are the same for all firms. 

Dividing both sides of eq. 1 by total employment it it itL U S= +  (that is, multiplying with 
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estimate the regression equation  
 ititititit LAskq lnlnlnlnln 43210 βββββ ++++=   (3) 

 
Alternatively we may write the production function as 
 E K

it it it itQ A E Kα α=     (4) 

                                                 
6 R&D intensity is defined as R&D expenditures over value added. 



 5 

where it it itE h L=  is labor in efficiency units and 1it ith s= +  the average amount of human 

capital per worker, determined by the proportion of skilled workers. Dividing through by 

itL we obtain for the CRS case 

 itEitEitit ksAq ln)1()1ln(lnln αα −+++=   (5) 

Total factor productivity itA  is assumed to be proportional to the stock of firm specific knowledge. 

Such knowledge may come from different sources internal or external to the firm, such as  R&D 
expenditure of the firm itself, learning by doing or knowledge spillovers from various sources, 
domestic or international, where the latter may follow trade links. One particular link for international 
spillovers may go from a foreign MNF to its affiliates in the host country. Let us write productivity as 
a function of the different components of the knowledge capital stock: 
 ),,,( & FDI

it
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it
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L
itit FA κκκκ=    (6) 

On the sources of knowledge coming from learning ( L
itκ ) and spillovers in general, domestic 

and international ( S
itκ ), we have no information, and thus we have to assume that these 

components of knowledge are the same for all firms. If we assume that the stock of 
knowledge transferred to foreign owned firms from the parent companies abroad ( FDI

itκ ) is the 

same for all foreign firms it may be captured by a dummy variable 1F =  for foreign 
ownership. 
 
On the measurement of DR

it
&κ , the firm specific knowledge stock generated by its own R&D 

activity, the ideal approach would be to calculate knowledge stocks by cumulating R&D 
expenditure over time, with deduction for depreciation, i.e knowledge becoming obsolete (see 
Hall & Mairesse 1995). However, available time series were too short for that. Thus we have 
to use the flow of R&D expenditure as a proxy for the stock of firm specific knowledge. The 
lag τ reflects the fact that making new knowledge operative may take time; we experiment 
with different values of τ . Whether one should use R&D intensities (i.e as a proportion of 
sales or value added) or absolute expenditures is open to discussion. The latter corresponds to 
the theoretical case where each firm, whatever its size, produces one single product, and a 
given amount of R&D expenditure results in a given improvement of the quality of that 
product or the efficiency with which it is produced, irrespective of the size of the firm. 
 
In the regressions we have included the variable firm size, measured as employment of the ith 
firm relative to average employment per firm in the industry 

 
1

it
it

j it
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n L
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∑
    (7) 

to reflect economies of scale, where jn  is the number of firms in the jth industry. 

  
It is possible that the local R&D expenditure of a foreign owned firm may not be as important 
for its productivity growth as is the R&D of a domestic firm since the FOF is able to draw on 
an additional source of new knowledge. To allow for this we include an interaction term – the 
product of the foreign ownership dummy and the R&D variable. With respect to the R&D 
related terms there is no theoretical information about functional form; we use the log-linear 
form as a base case. Thus  we estimate 

 
      0 1 2 3 4 5 6ln ln ln ln ln lnit it it it it it it it T itq k s r F L F rτβ β β β β β β ε− −= + + + + + + +  (8) 
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To this we add industry ( jD ) and time ( )tD  dummy variables. 

 
The data, supplied by Statistics Sweden, include all manufacturing firms in Sweden with more 
than 50 employees for the years 1990-1999. Each firm reports information on nationality of 
ownership and is assigned a unique identification number, which allows firms to be linked 
over time into a panel. A detailed description of the measurement of the variables is given in 
appendix table A1. 
 
2.3  Determinants of labor productivity 
 
Table 2 shows the estimated regression parameters of equation 8 explaining the variation 
across firms and over time of the logarithm of labor productivity, ln itq , measured by deflated 

(by a 3 digit industry PPI) value added per employee. Columns 1 and 3  show regressions 
estimated on pooled firm data over time, using time and industry (3 digit level) dummy 
variables. Since tests indicate heteroskedasticity, t values using Huber/White corrected 
standard errors are reported in [  ]. To evaluate the sensitivity of the estimates to extreme 
observations, the results of a robust regression where outliers are down-weighted are 
presented in column 3. Finally we have estimated panel regressions using both a fixed effects 
(FE) and a random effects (RE) estimator. However, the RE estimates do not pass the 
Hausman test of independence between the regressors and the firm specific error terms, and 
are therefore not reported. 
 
The causal interpretation and the validity of the results depend on the direction of the effects. 
Do domestic firms become more productive when acquired by a foreign MNF? Or could it 
also be the case that the MNFs tend to acquire highly productive domestic firms? In that case 
the F variable is endogenous and may be correlated with the error term ε  thus making the 
OLS estimate of 4β  in eq. 8 inconsistent. 
 
Addressing this issue in depth would require a dynamic analysis of the time path of 
productivity before and after a firm became foreign owned. This is beyond the scope of this 
paper; moreover, our time series seem to be somewhat short for that. Instead we estimated a 
probit model regressing the ownership variable F on the other right hand side variables of eq. 
8, plus variables measuring return to capital and export intensity. Using the predicted values 
from this equation to perform a Durbin-Wu-Hausman (DWH) test7 shows evidence of 
endogeneity of foreign ownership in one of  the specifications in the table, indicating that a 
2SLS procedure could be appropriate. The corresponding estimates are reported in column 2. 
In the other specifications in table 2 endogeneity does not seem to be a problem. 
 
Clearly, a higher skill intensity as well as a higher capital intensity both increase labor 
productivity, as expected; these results are highly stable and hold in all equations. A higher 
R&D activity seems to increase productivity. Experiments with different lags for the R&D 
variable do not change the results much. While the variable R&D expenditure is positive and 
significant, the R&D intensity (i.e R&D as a share of value added or gross production cost, 
not shown in the table) is not. Our interpretation is that this supports the picture of each firm – 
irrespective of size – producing one single product, the quality improvement of which 

                                                 
7 We apply, as suggested by  Davidson and MacKinnon (1993) an augmented test of exogeneity (DWH), in order 
to yield a computable test statistic.  
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depends on the absolute amount of R&D spending and not on the intensity; this stresses the 
role of R&D as a fixed cost.8 
 
It should be noted that more than half of the firms in the sample do not report any R&D at all, 
which means that the corresponding observations are deleted from the data set when 
computing log(R&D). The regressions reported in columns 2 and 4, where the R&D variable 
is measured without taking logarithms, so that the number of observations doubles, confirms 
that R&D is an important determinant of productivity. 
 
Another result is that the effect on labor productivity of a given increase in R&D seems to be 
less in foreign owned firms than in domestic firms, since the interaction variable of R&D with 
ownership is negative and significant in columns 1 and especially 3. A possible interpretation 
could be that efficiency and product quality of foreign affiliates in Sweden are more 
dependent on the R&D efforts of the parent company abroad than on its own R&D9. 
 
The effects of skill intensity, capital intensity and R&D, as well as the time and industry 
dummies, are strongly significant and the results are stable with regard to measurement of 
variables and estimation method. The results are basically unchanged when accounting data 
from firms´ balance sheets are substituted for data for the capital stock calculated by 
cumulating gross investment.  
 
Firm size has a negative and strongly significant effect on productivity in most specifications. 
Clearly a negative coefficient in fixed effects panel regressions does not reflect 
(dis)economies of scale but rather that firms firing workers in a recession increase their 
productivity in the short run. 
 
In all equations reported in table 2, the foreign ownership variable is positive and strongly 
significant. This result is stable and independent of choice of estimator or measurement of the 
variables; nor do we find any indication that the relationship reflects the reverse causality, i.e 
that MNFs systematically acquire highly productive Swedish firms. Thus, all other things 
equal, foreign owned firms in the Swedish manufacturing industry seem to be more 
productive than domestically owned firms. The estimated productivity effect of ownership is 
in the interval between 3 to 7 percent. 
 
2.4  Determinants of total factor productivity 
 
Another possibility is to explore the effects of foreign ownership directly on the calculated 
TFP, total factor productivity, of the firm, corresponding to itA  in eq. 3. TFP may be obtained 

as the ratio of output to an index – a weighted sum – of the inputs. We have calculated TFP by 
firm and year according to the equation 

                                                 
8 An alternative setup would be that each firm produces many products, where the output of each product is the 
same across firms, so that firm size is proportional to the number of products. If R&D spent on improving a 
particular product is the sole determinant of the productivity increase or quality upgrading of that particular 
product, i.e there are no intra-firm spillovers of knowledge or no economies of scope in R&D, then the average 
R&D per product, i.e the R&D intensity of the firm, is what matters for the rate of productivity growth of that 
firm. 
9 Fors (1998) finds that overseas R&D in Swedish MNFs is mainly motivated in order to adapt technology and 
processes to local market conditions. He also finds that in industries that are relatively more specialized, the 
overseas R&D can serve as a channel for the firm to gain access to knowledge in ”centers of excellence”. 
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where ititititit KMSUy ;,,,  is deflated sales, employment of unskilled and skilled workers, 

inputs of raw materials, energy and semi-processed goods, and the deflated capital stock, in  
the ith firm in year t, and K

j
S
j

U
j ααα ,,  the share of gross production (total cost) going to wages 

for unskilled and skilled workers and to capital in the jth industry. 
 
Tables 3:1 and 3:2 show the results of regressing itτ  on R&D expenditure, firm size and 

ownership; since the capital stock and the skill intensity is reflected in the estimated TFP 
these variables have been excluded from the regressions. Thus we estimate 
 0 1 2 3ln ln lnit it T it it itr Fτ β β β σ β ε−= + + + +   (10) 

To this expression we may add the interaction variable 
 lnit it it TF rγ −=     (11) 

plus time and industry (3 digit SNI) dummy variables. 
 
As in the previous section we have attempted to account for heteroskedasticity, outliers and 
firms reporting zero R&D by using Huber/White corrected t values, robust regression and 
substituting R&D expenditure for log(R&D). Moreover, we have checked for endogeneity of 
the foreign ownership variable by using the DWH test (see previous section) in all 
specifications. For those specifications that do not pass the test we report the corresponding 
2SLS estimates. Again, RE estimates do not pass the Hausman test and are not reported. 
 
It is evident that R&D expenditures have a positive impact on the TFP of the firm. The 
coefficient is strongly significant in equations except column 2 in table 3:2; experiments 
changing the lag length do not alter the results much. Again, the effect of an extra krona of 
R&D spending seems to have a smaller effect on productivity in foreign owned firms, 
presumably because their efficiency is mainly depending on R&D in the parent company. The 
effect of firm size (relative to industry average) is negative and significant in table 3:1 but 
positive in the panel regressions in table 3:2. Thus there seems to be no clear evidence of 
scale effects on productivity. 
 
With regard to ownership the results are the same as in the previous estimations of labor 
productivity equations. Given R&D and controlling for time and industry effects, foreign 
owned firms have a higher total factor productivity than domestic firms. The ownership 
dummy is positive and strongly significant in all equations. The result is stable and 
independent of variable definitions, specification and estimation methods.  
 
The potential for transfer of knowledge from a foreign MNF to its Swedish affiliates, and 
therefore the productivity effect of foreign ownership, might be different in different 
industries. To explore this possibility we computed a set of interaction variables as the 
product of the foreign ownership dummy and the relevant industry dummy (at the 3 digit 
level). A Wald test strongly  rejects the hypothesis that the coefficients of the whole set of the 
variables are jointly zero. We conclude that the productivity effect of foreign ownership 
differs among industries. 
  
We conclude that part of the productivity advantage of foreign owned firms in Sweden is due 
to these FOFs being on average more capital intensive as well as more skill intensive than 
domestic firms. That the FOFs also on average are larger than domestic firms, however, does 
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not seem to result in any productivity advantages. R&D intensities do not differ between 
FOFs and DFs. However, the productivity effect of an extra krona of R&D expenditure seems 
to be lower in foreign firms. 
 
Controlling for firm and industry characteristics affecting productivity, foreign owned firms 
seem to have a productivity edge over domestic firms. This result is quite stable and does not 
depend on the measurement of productivity (labor productivity or TFP) nor on the 
measurement of other variables or the estimation technique. We find no evidence for the 
reverse causality, i.e that foreign MNFs tend to acquire productive Swedish firms. As to the 
size of the productivity effects it may be noted that the estimates from the 2SLS equations on 
TFP in table 3:2 are much higher – in the interval 15 to 23 percent – than in the other 
specifications. Thus there may be some scope for rather substantial knowledge spillovers from 
foreign MNFs to domestic firms. In the next section we proceed to test for the existence of 
such spillovers. 
 
3  Are there productivity spillovers from foreign owned firms to domestic firms? 
 
3.1  Analytical framework and estimation issues 
 
Given that foreign owned firms, all things equal, seem to be more productive than domestic 
firms in Swedish manufacturing, our next question is whether it may be shown that this 
superior performance, assumed to result from superior technical and/or commercial 
knowledge, affects the performance of the domestic firms. The question we ask is whether the 
productivity of a domestic firm, all things equal, can be shown to be higher because of the 
presence of foreign owned firms, and to rise with the extent of such presence. In this paper, 
however, we do not attempt to evaluate in detail the different causal mechanisms which may 
explain these effects, nor the dynamics of the processes. 
 
The usual approach in the literature (see Görg & Greenaway 2001) is to sort out all foreign 
firms from the data set, and then regress productivity of domestic firms on some variable 
measuring the presence of foreign owned firms, together with a set of control variables 
consisting of firm characteristics assumed to influence productivity, and a set of time and 
industry dummy variables.10 However, it seems necessary first to consider two questions, 
namely how to define and measure “presence of FOFs”, and why we should expect such 
presence to affect the productivity of domestic firms. There are several reasons why we might 
find a productivity effect (cf Görg & Greenaway 2001). First, increased foreign ownership 
could increase competition, driving low-performing domestic firms out of business and 
forcing remaining domestic firms to improve their efficiency e.g by outsourcing of inefficient 
activities. Second, there may be increased knowledge diffusion through e.g licensing from 
foreign MNFs to domestic firms. One may argue that the well-known market failures 
associated with arms-length sales of knowledge may be larger for cross-border sales than if 
the seller is represented by a local FOF. 
 
Third, the productivity effect may be caused by some kind of knowledge spillover from FDI. 
It seems natural to think of the potential for such spillovers to be larger the closer – in some 
sense – the FOF is to the domestic firm. “Closeness” may have both an industry and a spatial 
or regional dimension. It may seem obvious that this potential should be larger between a 
foreign owned and a domestic firm involved in the same activities, i.e in the same industry. 
                                                 
10 Haskel & al (2002) estimate a production function, where the deflated output of the firm is regressed on data 
for input use, presence of foreign firms plus additional control variables. 
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However, knowledge spillovers might also follow input-output flows, both upstream – from a 
foreign owned customer to a domestic seller – and downstream.11 Moreover, it is not clear 
which definition of “industry” – i.e which level of aggregation – is the proper one. 
 
Equally obvious, there must be some spatial dimension to such knowledge spillovers, that is, 
spillovers are reduced by geographical distance. This may be true when the domestic firm 
learns by observing and copying, as well as when the knowledge enters through labor 
turnover, since labor mobility should be higher within local labor markets than on the national 
level. If there were no spatial dimension to spillovers at all, one might ask why the existence 
of FOFs should be important, since in that case spillovers could “travel” equally well from the 
parent MNF abroad. Again, it is not evident which level of regional aggregation is 
appropriate.  
 
The presence of foreign owned firms π  may be measured as FOFs share of total employment, 
production or capital stock, where most studies seem to prefer the employment variable. Thus 
the productivity of a domestic firm i in the jth industry in the rth region may be affected by 
the share of employment of foreign owned firms (top index F) in that region and industry12: 
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Haskel et al (2002) separates industry and regional presence by constructing two separate 
variables, allowing discrimination between the “activity” and “spatial” dimensions of 
“closeness” and their contributions to domestic firms´ TFP. 
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This may be improved by allowing for differential effects of knowledge spillover according to 
the nationality of the parent company (Girma & Wakelin 2001, Haskel & al. 2002). This may 
be done by substituting for the two variables jtrt ππ ,  a set of variables jgtrgt ππ ,  , mg ..1= , 

where presence of FOF is measured taking account of the nationality g of the parent company. 
Another improvement would be to connect the scope of spillovers to the national R&D 
activity in the country of residence of the parent company, resulting in an approach where the 
productivity of a domestic firm, besides its own R&D, depends on a weighted index of 
foreign R&D activity, where the weights are employment shares of firms in that industry and 
region owned by firms from a particular country c: 
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11 On the issue of knowledge spillovers following input-output flows see e.g Griliches (1992) and (1995). 
12 Castellani and Zanfei (2002) uses employment in foreign owned firms rather than their employment share to 
measure presence of  FOFs, to reflect that it takes a certain minimum scale in order for spillovers to take place. 
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Finally one might take into account the absorptive capacity of the domestic firm to spillovers 
from FOFs (Cohen & Levinthal 1989). Grünfeld (2002) suggests proxying the capacity of a 
firm to absorb knowledge spillovers by the size of its own R&D expenditure. Another 
possible proxy could be the proportion of skilled labor in the total employment of the 
receiving firm (Girma & Wakelin 2001, Haskel & al. 2002).  
 
There are several ways to address the issue of absorptive capacity. Following Kokko & al. 
(1996) and Girma & Wakelin (2001) one may split up the sample according to the level of 
absorptive capacity of the firms included, measured by R&D, skilled labor or TFP itself, 
allowing for non-linear relationships between capacity and spillovers (Girma 2002). Another 
method, which is used here, is to introduce an interaction variable equal to the product of the 
firm’s own  R&D and the variable(s) measuring presence of FOFs. Alternatively one could 
use an indicator of human capital intensity such as the share of  skilled workers – defined by 
level of education – instead of the R&D variable. This allows the effect of an increase in the 
presence of foreign ownership in the industry/region on domestic productivity to be 
dependent on the level of R&D or human capital in the domestic firm. 
 
As control variables one should include those firm characteristics that could be expected to 
influence TFP and for which there are data. From the results in section 2 it seems reasonable 
to include deflated R&D expenditures of the firm, as well as firm size. 
 
Clearly, this paper does not evaluate all sources of new knowledge: there is no analysis of e.g 
learning processes. Nor are all channels of knowledge spillovers included. In the literature, 
domestic knowledge spillovers are sometimes assumed to follow input-output flows, up-
stream or down-stream, between sectors (Gustavsson 2002). Thus a measure of domestic 
knowledge flows to a particular industry could be computed as a weighted average of R&D 
activity in all other sectors, where the weights are the input coefficients. International 
knowledge flows have been assumed to be proportional to an index of R&D activity in 
foreign countries weighted by bilateral trade flows (Coe & Helpman 1995, Keller 2000). 
None of these channels for spillovers are dealt with here. 
  
There are several econometric problems to consider. In pooled OLS estimation one may take 
account of unobserved industry and time effects by introducing the appropriate dummy 
variables. Haskel & al (2002) use differencing, and alternatively fixed effects estimation, in 
order to address the problem of omitted variables. Finally there might be problems of 
endogeneity since foreign firms could be attracted to regions and industries with high average 
productivity and thus highly productive domestic firms. 
 
3.2  The role of foreign ownership for productivity in domestic firms: results 
 
Following Haskel et al (2002) we estimate the following equation  

 

0 1 2 3 4ln ln lnd d
ijrt rt jt it it itr ττ β β π β π β β σ ε−= + + + + +   (15) 

 
where it

d
it

d
ijrt r στ τ ,, −  are TFP, R&D expenditure and size of domestic firm i in the jth industry 

and rth region in period t , and jtrt ππ ,  foreign presence in that region and industry, measured 
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by share of employment in FOFs; in OLS regressions (not shown in the table) we add time, 
industry and region dummy variables. 13 
 
Table 4:1 shows the result of fixed and random effects panel data estimations, where firm data 
on R&D expenditure and relative size are included. Again we note that the reported R&D 
activity variable contains a large number of zeros, so that taking logarithms eliminates about 
two third of the observations. Confirming the results of the regressions on total factor 
productivity for all firms in Swedish manufacturing in table 3, the expenditure on R&D of a 
domestically owned firm seems to be an important determinant of its total factor productivity. 
This holds irrespectively if R&D is entered linearly (columns 2and 3) or in log-linear form 
(column 1). Here the TFP of domestic firms is positively related to firm size14. 
 
It is possible that the presence of foreign firms is a endogenous decision, depending on e.g. 
the overall productivity in a region or in an industry. Therefore we again performed DWH 
tests of exogeneity, but this time on the FORr and FORj variables, using average productivity 
and average export intensity in the region and industry as instruments. We found clear 
evidence of endogeneity in all specifications in table 4:1. However, since the instruments used 
in the DWH test performed poorly, we used instead one year lagged measures of FORr and 
FORj as instruments. This might also be motivated by the time it takes for spillovers to 
materialize.15 The results are shown in table 4:2. 
 
As shown in tables 4:1 and 4:2, the presence of foreign owned firms seems to enhance the 
productivity performance of domestic firms. The variables measuring regional as well as 
industry presence are positive and strongly significant in all specifications. Here the presence 
of FOFs, defined as the share of employment of FOFs in total employment in the region and 
industry, have been measured on the lowest possible level of aggregation, that is, local 
municipality and 3 digit SNI. Varying the level of aggregation - 2 or 3 digit SNI, counties 
(län), labor market areas (A-regioner) or municipalities (kommuner) - gives similar results. 
 
3.3 Extensions: the role of the nationality of the parent MNF and absorptive capacity 
 
Up to this point we have computed foreign presence – in the region and industry – without 
taking the nationality of the MNFs into account. Now we substitute a set of variables 

 
∑
∑=

ijt

g
ijt

gjt L

L
π   g = 1..m   (16) 

measuring the share of employment in the jth industry accounted for by Swedish firms owned 
by a company from country g, for the jtπ  variable used in table 4. We have calculated gitπ  

separately for the Nordic countries, the rest of the EU, the US and Japan, accounting for 
almost all inward FDI in Swedish manufacturing. We concentrate here on foreign presence in 
the industry. 
 
The results are shown in table 5. It seems clear that the nationality of the parent company 
matters for the effects on domestic firms´ TFP of foreign presence in the industry (here by 2 

                                                 
13 To verify the robustness of our main results, we have estimated all the specifications in table 4, 5 and 6, using 
a balanced panel. The balanced panel consists of about half as many firms as the unbalanced panel. The results 
are very similar, and often yields stronger results than the reported one. 
14 With regard to the very mixed estimates for the size variable our results show no clear evidence on economies 
of scale. 
15 Haskel et al (2002) also uses lagged values of FORr and FORj for the same reasons.  
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digit SNI), since the coefficients for foreign presence in the industry, separated by nationality 
of the MNF, are clearly different. However, the ranking seem to depend on the particular 
specification of the regression equation. Thus no clear conclusion can be drawn from these 
results with respect to the role of the origin of FDI for the size of knowledge spillovers.  
   
Table 6 shows the results of estimating an equation where we add two interaction variables 

τπ −= itjtit rB ln  τπ −= itrtit rC ln   (17) 

to equation 15. These variables are intended to catch the possible role of the absorption 
capacity, measured by the R&D activity, of the ith domestic firm for the effect on its TFP of 
the presence of foreign ownership in the industry or the region. As an alternative proxy of 
absorptive capacity of the firm we have used two variables where R&D expenditure has been 
replaced by a measure of human capital, calculated as the share of workers with post-
secondary education. 
 
Table 6 supports the hypothesis that the size of the productivity effects on domestic firms 
from the presence of foreign owned firms does not only depend on the importance in the 
industry and/or region of such firms, but also on the absorptive capacity in the domestic firms. 
Both the level of its own R&D expenditure and the human capital intensity measured by the 
share of employment of workers with higher education seems to enhance the capacity of a 
domestic firm to absorb knowledge spillovers from their foreign owned competitors. The 
corresponding interaction variables are positive and strongly significant, and the result is 
stable and holds for different measurements of variables and different estimation methods. 
 

4. Conclusions 
 
This paper addresses the question if foreign ownership matters for productivity. Are foreign 
owned firms in Swedish manufacturing more productive than domestic firms? And, if such a 
productivity gap exists, does the presence of foreign owned firms in an industry or a region 
enhance the productivity of the domestic firms in the same industry/region? 
 
The study uses data for all firms in the Swedish manufacturing industry with more than 50 
employees for the period 1990-2000, a period during which foreign ownership increased 
strongly. It was found that the variation in labor productivity across Swedish manufacturing 
firms is explained by differences in capital intensity, skill intensity and R&D activity. Given 
the values of the control variables, however, productivity is also affected by ownership. On 
average, foreign firms seem to have a 3 to 7 percent productivity advantage over domestic 
firms. The same results hold when productivity is measured by total factor productivity, 
though the estimated productivity advantage of foreign owned firms is substantially higher 
  
Another finding is that the effect on productivity of a given increase in R&D seems to be 
lower in foreign owned firms, presumably because the R&D of the FOFs may be of a 
different kind, e.g mainly for adapting products of the parent MNF to a national market. 
 
Given these results there should be scope for positive effects of foreign presence on the 
productivity of domestic firms through various channels including knowledge spillovers. The 
results indicate that such positive productivity effects are indeed present. It seems that, given 
firm size and R&D activity, the total factor productivity of domestic firm is enhanced by the 
presence of foreign ownership. Finally, the absorptive capacity of the domestic firm, 
measured by its R&D expenditure or human capital intensity, is important for the realization 
of the potential productivity effects of the presence of FDI. 
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Figure 1  The share of employment in foreign owned firms with more than 50 employees in 
Swedish manufacturing 1990 to 1999 
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Source: Statistics Sweden 
 
Figure 2 Sectoral patterns of foreign ownership 1999 
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 Source: Statistics Sweden 
 
Table 1  Productivity, factor proportions, size and exports in foreign owned and domestic 
manufacturing firms in Sweden 1990-1999. 
 

 labor 
producti-

vity 

capital 
intensity 

skill 
intensity 

firm size 
(employ- 

ment) 

export 
share 

R&D 
intensity 

Average 
wage 

foreign 
owned firms 

394.75 
(192.94) 

303.79   
(341.41) 

0.16   
(0.12) 

319.63   
(499.01) 

0.42   
(0.31) 

0.001   
(0.018) 

267.73   
(55.99) 

domestic 
owned firms 

351.17 
(190.82) 

260.54 
(305.51) 

0.13 
(0.12) 

301.64 
(974.72) 

0.29 
(0.31) 

0.0009  
(0.037) 

245.76   
(59.34) 

Note. Data refer to (unweighted) averages across firms; standard deviations in (  ). 
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Table 2    Determinants of labor productivity of Swedish manufacturing firms 1990-2000 
 

 1   OLS/WH 2   
2SLS(WH) 

3  Robust 4   FE 

log capital 
intensity 
 
 

0.118 
(21.29) *** 
[14.82] *** 

0.126 
(23.48) *** 

 

0.133 
(31.89) *** 

 0.074 
(14.39)  *** 

log skill intensity 
 
 

0.086 
(9.29) *** 
[8.39] *** 

 

0.089 
(15.51) *** 

 

0.096 
(13.79) *** 

 0.085 
(10.13) *** 

log R&D (t-1)  
 
 

0.025 
(6.47) *** 
[5.18]  *** 

 

 0.029 
(9.78)   *** 

  

R&D (t) 
 
 

 0.121E-6 
(8.43) *** 

 
 

 0.102E-4 
(8.74)  *** 

[logR&D][owner- 
ship] 
 

-0.94E-2 
(-1.91)  * 
[-1.95]  * 

 

 -0.013 
(-3.46) *** 

 

log firm size 
 
 

-0.69E-2 
(-1.11) 
[-0.88] 

 

-0.049 
(-8.21) *** 

 

-0.011 
(-2.31) ** 

-0.017 
(-2.65) *** 

foreign 
ownership 
 

0.047 
(2.41)  ** 
[2.52]  ** 

 

0.786 
(11.60) *** 

 

0.069 
(4.74) *** 

 0.041 
(3.84) *** 

constant 
 

5.56 5.67 5.03 5.31 

industry dummy 
variables (3 digit 
SNI) 

yes *** yes *** yes *** - 

time dummy 
variables 
 

yes *** yes *** yes *** - 

2R  
    

0.324 0.46   

F 34.7 97.0 64.7 94.36 
F(all u(i) = 0)     6.98   
nr of obs 7685 11883 7685   19498 

 
Note. Dependent variable: log(deflated value added/employment). All variables in logarithms except 
dummy variables and R&D expenditure in columns 2 and  4. ***, **,* denotes significance on the 
1%, 5% and 10% level.  For variable definitions, measurements and sources see text. The R&D 
variable is lagged one period in columns 1 and 3. 
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Table 3:1  Determinants of total factor  productivity of Swedish manufacturing firms 1990-2000 
 

 1   OLS/WH 2   cluster 3   robust 4   OLS/WH 
log R&D (t-1) 
 
 

0.013 
(5.56) *** 
[4.40]  *** 

 

0.013 
(2.26) ** 

0.97E-2 
(5.49) *** 

- 

R&D (t) 
 
 
 

- - - 6.02E-6 
(6.79) *** 
(5.35) *** 

log firm size 
 
 

-0.028 
(-6.31) *** 
[-5.26] *** 

 

-0.028 
(-2.78) *** 

-0.019 
(-5.61) *** 

-0.026 
(-9.04) *** 
[-8.97] *** 

foreign 
ownership 
 

0.036 
(4.99) *** 
[4.99] *** 

 

0.036 
(2.63) *** 

0.032 
(5.89) *** 

0.051 
(8.25) *** 
[8.36] *** 

constant 
 

2.03 2.03 1.93 1.65 

industry 
(3 digit SNI) 

yes *** yes *** yes *** yes *** 

time 
 

yes *** yes *** yes *** yes *** 

F 201   338  
 

374  

2R  0.741 0.745 - 0.702 
nr of obs 7336 7336 7336 17288 
nr of clusters - 94 -  

 
Dependent variable log(TFP) calculated according to eq. 8. All variables except dummies and the 
R&D variable in col. 4 are in logarithms. 
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Table 3:2  Determinants of total factor  productivity of Swedish manufacturing firms 1990-2000 
 

 1   OLS/WH 2  
2SLS(FE) 

3  
2SLS(FE) 

log R&D (t-1) 
 
 

0.018 
(7.08) *** 
[5.70] *** 

 

0.006 
(1.27)  

- 

R&D (t) 
 
 
 

- - 0.556E-7 
(4.65) *** 

[logR&D][owner- 
ship] 
 

-0.017 
(-4.89) *** 
[-4.44] *** 

 

- - 

log firm size 
 
 

-0.028 
(-6.29) *** 
[-5.26] *** 

0.012 
(0.82) 

0.063 
(6.91)*** 

foreign 
ownership 
 

0.092 
(6.78) *** 
[6.19] *** 

0.233 
(15.31) *** 

0.149 
(17.00) *** 

constant 
 

1.81 2.87 2.62 

industry 
(3 digit SNI) 

yes *** - _ 

time 
 

yes *** - _ 

F 204  115 173  
F(all u(i)=0)  13.6  18.5  

2R  0.767   
nr of obs 6493 5355 11087 
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Table 4:1    Effects of presence of foreign owned firms on productivity performance in domestically 
owned firms in Swedish manufacturing, 1990-2000 
 

  1   FE 2   FE 3   RE  
 foreign ownersh. 

in industry 
 

0.335E-2 
(7.68) *** 

0.269E-3 
(4.81) *** 

0.125E-2 
(5.04) *** 

 
 

 foreign ownersh. 
in region 
 

0.256E-2 
(6.08) *** 

0.235E-3 
(8.47) *** 

0.234E-2 
(10.70) *** 

 
 

 log R&D (t-3) 
 
 

0.019 
(2.89) *** 

   

 R&D (t-1) 
 
 

 0.101E-4 
(6.37) *** 

0.960E-5 
(6.19) *** 

 
 

 log firm size 0.087 
(4.86) *** 

0.087 
(9.07) *** 

0.058 
(7.24) *** 

 
 
 

 constant 1.89 2.05 2.21  
 F  36.4  68.2    
 Wald 2χ    252   

 Hausman   36.30  
 2R  adj  

      - Between  
      - Within  
      - Overall 

 
0.004 
0.055 
0.011 

- 
0.001 
0.031 
0.003 

- 
0.002 
0.030 
0.004 

 
 
 
 

 N 3377 10720 10720  
 
Dependent variable log(TFP) calculated according to eq.8. All variables except dummies and foreign 
ownership employment ratios are in logarithms. t-values and z-values in paranthesis. 
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Table 4:2    Effects of lagged presence of foreign owned firms on productivity performance in 
domestically owned firms in Swedish manufacturing, 1990-2000 
 

  1   FE 2   FE 3   RE  
 foreign 

ownership in 
industry (t-1) 
 

0.210E-2 
(4.70) *** 

0.169E-2 
(6.44) *** 

0.164E-2 
(6.49) *** 

 
 

 foreign 
ownership in 
region (t-1) 
 

0.310E-2 
(6.56) *** 

0.207E-2 
(8.37) *** 

0.211E-2 
(9.16) *** 

 
 

 log R&D (t-3) 
 
 

0.018 
(2.77) *** 

   

 R&D (t-1) 
 
 

 0.102E-4 
(6.44) *** 

0.960E-5 
(6.23) *** 

 
 

 log firm size 0.092 
(5.12) *** 

0.089 
(9.26) *** 

0.059 
(7.38) *** 

 
 
 

      
 constant 1.89 2.05 2.20  
 F     
 Hausman   37.20  
 2R  adj  

      - Between  
      - Within  
      - Overall 

 
0.001 
0.040 
0.057 

- 
0.000 
0.029 
0.002 

- 
0.001 
0.028 
0.003 

 
 
 
 

 N 3353 10720 10720  
 
Dependent variable log(TFP) calculated according to eq.8. All variables except dummies and foreign 
ownership employment ratios are in logarithms. t-values and z-values in paranthesis. 
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Table 5    Effects of lagged foreign presence in industry by nationality 

of MNF in domestic firms in Swedish manufacturing, 1990-2000 
 

 1   OLS H/W 3    FE 
log R&D 
 
 

0.850E-2 
(2.67) 
[2.22] 
 

0.017 
(3.62) *** 

log firm size 
 
 

 -0.028 
(-4.47) 
[-3.76] 
 

0.117 
(6.71) *** 

US ownership (t-1) 
 
 

 0.696E-2 
(8.53) *** 
[7.94] *** 
 

0.465E-2 
(6.00) *** 

Japanese ownership (t-1) 
 
 

 0.193E-2 
(0.29) *** 
[0.38]   *** 
 

0.036 
(5.60) *** 

EU ownership (t-1) 
 
 

 0.354E-2 
(8.95) *** 
[8.71] *** 
 

0.134E-2 
(6.80) *** 

Nordic ownership (t-1) 
 
 

 0.121E-3 
(-0.22) *** 
[-0.21] *** 
 

-0.876E-3 
(-0.41) 

constant 
 

 2.27 1.89 

industry dummy 
 

 yes *** - 

time dummy 
 
region dummy 
 

 yes *** 
 
yes *** 

- 
 
 

F 
 

 66.40      31.82      

2R   
    within 
    between 
    overall 

 0.58  
0.0476 
0.0118 
0.0117 

N                  5083           5083 

 
The Wald test strongly  rejects the hypothesis that the coefficients of the whole set of the variables are 
jointly zero.
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Table 6    Effects of lagged foreign presence and lagged absorptive 
capacity in domestic firms in Swedish manufacturing, 1990-2000 

 
 1  FE 2   FE 
foreign ownership in 
industry (t-1) 
 

0.194E-2 
(3.21) *** 

 0.786E-2 
(9.50) *** 

foreign ownership in 
region (t-1) 
 

0.115E-2 
(1.71) * 

 0.798E-2 
(7.22) *** 

[foreign ownership in 
industry] [skill intens.] (t-
1) 
 

   0.277E-2 
(6.96) *** 

[foreign ownership in 
region] [skill intens.] (t-1) 
 

  0.272E-2 
(5.53) *** 

[foreign ownership in 
industry] [R&D] (t-1) 
 

 0.236E-3 
(1.70) * 

 

[foreign ownership in 
region] [R&D] (t-1) 
 

 0.557E-3 
(3.18) *** 

 

log R&D 
 
 

0.015 
(2.76) ** 

 0.015 
(3.17) *** 

log firm size 
 
 

 0.104 
(6.79) *** 

 0.085 
(6.07) *** 

constant 
 

 1.80  1.92 

F test that all u_i=0:      15.72       16.02 
2R   

    within 
    between 
    overall 

  
  0.057 
  0.007 
  0.006 

  
  0.074 
  0.038 
  0.028 

N 
 

 4330  4982 
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TABLE A1. DESCRIPTION OF VARIABLES16 
Variable name Description 
Capital intensity 
 

Deflated book value stock of capital over total employment.  
 

Skill intensity The percentage share of employe’s with a post secondary education 
 

R&D  R&D expenditure in SEK, from the Financial Statistics. 
  
Labor productivity measured as value added, deflated by the industry producer price index (PPI), 

per employee. 
  
Total factor 
Productivity 
 
 
 

ln ln ln ln ln (1 ) lnU S K U S K
it it j it j it j it j j j ity U S K Mτ α α α α α α= − + + + − − −  

 
Total factor productivity (TFP), computed as the ratio of deflated sales value to 
an index of input volumes. Where y is real gross output, K real capital, LS and 
LU are number of skilled and less-skilled employees, and M real material use 
(intermediates and energy), the α:s are cost shares of each factor in gross 
output and j, i denotes industries and firm respectively. K, M and L is book 
values from the financial statistics. Output, materials and capital is deflated by 
the appropriate four-digit industry price deflator. 

  
Firm size Measured as employment of the ith firm relative to average employment per 

firm in the industry 
  
FORj Employment in a foreign-owned plant as a share of total employment in the 

region. There are 290 municipalities in Sweden. 
  
FORr Employment in a foreign-owned plant as a share of total employment in the 

industry. Industry is defined at the three-digit level, there are 100 three-digit 
industries 

  
Industry dummy Defined at three-digit level in table 2 and 3, and at the two-digit level in table 

4, 5 and 6. 
  
Region dummy There is 290 local municipalities (kommuner), 70 labor market areas A-regions 

(A-regioner) and 21 counties (län) in Sweden. The regional dummy we use is 
defined as A-regions. 

  
Time dummy Yearly time dummies 
  
Foreign ownership Takes the value 1 if firm i is a foreign owned firm and 0 otherwise. Foreign 

ownership is defined here as the case where a foreign firm has a controlling 
position in a Swedish firm, which in turn is defined as possessing 50% or more 
of the votes (not necessarily equal to 50% of the shares, since Swedish firms 
may – and do – issue shares with widely. different voting power) 

 

                                                 
16 Source: Statistics Sweden 
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TABLE A2 THE YEARLY DISTRIBUTION OF FOF 1990-199917 

Year All firms FOF18 
Duration 

of 
FOF 

Number 
of 

FOF 
1990 1960 339 1 169 
1991 1884 360 2 152 
1992 1730 359 3 114 
1993 1565 316 4 63 
1994 1578 335 5 71 
1995 1657 400 6 62 
1996 1731 406 7 45 
1997 1729 422 8 37 
1998 1801 471 9 30 
1999 1820 487 10 122 

     
 
 
TABLE A3 PERCENTAGE SHARE OF FOREIGN EMPLOYMENT, BY INDUSTRY 

Two digit industry 1990 1999 
20.1 35.3 

0 39.5 
19.6 31.5 
1.6 0 
0 0 

2.3 16.5 
13.3 31.4 
3.7 14.0 

22.0 77.2 
28.3 76.6 
28.6 33.2 
37.7 62.4 
7.2 25.4 

15.8 16.6 
29.3 39.6 
48.8 38.2 
48.3 51.2 
16.9 12.9 
23.1 35.9 
3.9 28.4 
6.0 20.6 

15  Food and drink manufacturing industries 
16  Tobacco manufacturing industries 
17  Textile industry 
18  Manufacture of wearing apparel leather  
19  Manufacture of leather goods 
20  Manufacture of wood and wood products      
21  Manufacture of pulp, paper, and paper products 
22  Publishing, printing, and reproduction of recorded media 
23  Manufacture of chemicals 
24  Manufacture of petroleum products 
25  Manufacture of Rubber and plastic products 
26  Manufacture of non-metallic mineral products 
27  Manufacture of basic metalls 
28  Manufacture of fabricated metal products, except machinery and equipment 
29  Manufacture of machinery and equipment 
30  Manufacture of office machinery and computers 
31  Electrical machinery 
32  Electronic engineering 
33  Optical products 
34  Manufacture of motor vehicles 
35  Other transport equipments 
36  Other manufacturing industries 16.3 26.9 
 
 

                                                 
17 Foreign Owned Firms (FOF) 
18 In year 1990 there were totally 339 FOFs in the panel etc. There is 169 FOF’s that only participate one year in 
the panel etc. 
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TABLE A4 PERCENTAGE SHARE OF FOREIGN EMPLOYMENT, BY REGION 
 Counties 1990 1999 

1 Stockholms län 15.5 30.4 
3 Uppsala län 16.0 12.0 
4 Södermanlands län 30.0 20.4 
5 Östergötlands län 23.7 19.5 
6 Jönköpings län 12.4 23.2 
7 Kronobergs län 13.5 19.6 
8 Kalmar län 24.7 36.2 
9 Gotlands län 0 0 

10 Blekinge län 17.1 71.3 
12 Skåne län 26.9 47.5 
13 Hallands län 19.2 32.9 
14 Västra Götalands län 14.5 32.4 
17 Värmlands län 15.4 55.9 
18 Örebro län 18.1 33.3 
19 Västmanlands län 55.1 46.6 
20 Dalarnas län 12.9 46.2 
21 Gävleborgs län 8.2 13.0 
22 Västernorrlands län 12.3 15.1 
23 Jämtlands län 8.8 1.3 
24 Västerbottens län 15.0 13.8 
25 Norrbottens län 5.7 2.6 

 


