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Recent debate has focused on the importance of corporate governance, localization of 

headquarters, foreign direct investments, externalities and key actors in national innovation 

systems and productivity. This study explores whether foreign-owned multinational firms differ 

systematically from domestic firms in terms of R&D-investments, transmission of technological 

knowledge and economic performance.  The econometric analysis is based on a sample of 1 197 

firm-level observations in Sweden, of which approximately a third from firms with foreign 

owners.  The main finding is that domestic multinational firms are distinct from Nordic, Anglo-

Saxon and European and other groups of corporate owners in terms of R&D investments and 

embeddedness in scientific, vertical and horizontal innovation systems.  However, the advantage 

of higher R&D intensity and possible knowledge technological knowledge spillover does not 

manifest itself in superior innovation output or productivity performance. Our tentative 

explanation is that domestic multinationals are using the home country for developing 

technological capacity that is subsequently exploited in affiliates abroad. Correspondingly, the 

innovation and productivity performance in foreign multinationals are partly returns on 

activities created in their home countries.  
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1. INTRODUCTION 

This paper seeks to assess whether foreign owned firms systematically differ from host country 

firms in terms of R&D-investments, transmission of technological knowledge and economic 

performance. Together, domestic and foreign owned multinationals play a significant role in the 

Swedish economy though their share of total number of firms in the business sector is only 3 

percent. ITPS (2003) report that the multinational enterprises in Sweden accounted for 46 

percent of overall business sector employment and tangible investment in 2000, and 53 percent 

of value added, and 92 of export and almost all (96 percent) of Sweden’s industrial R&D.4 

The main justification for the study is the growing importance of multinational firms and 

foreign direct investments (FDI) as well as recent debate on the importance of corporate 

governance, the localization of headquarters, cross-border moves of jobs, externalities and the 

roles of various key actors in national innovation systems.  

Between 1990 and 2001, production in enterprises located outside the owners’ country of 

residence increased from 6 to 11 percent of world output. Export from foreign affiliates of 

multinational corporations represents more than a third of world trade. The literature suggests 

that the rising trend of foreign direct investments to a large extent reflects increasing and 

acquisition and mergers in general, rather than a more internationalized economy. The United 

Nations (2000) reports that the cross-boarder share of total acquisition and mergers has been 

relatively constant since the late 1980s. 

The theoretical literature suggests some alternative and complementary hypotheses as to why 

firms invest in R&D activities abroad. One has to do with opportunities to exploit technological 

activities created within the home country. A second hypothesis concerns the exploitation of 

technological advantages of the host country. A third hypothesis emphasizes the increasing 

complexity and specialization of technology. 

Recent empirical findings on the importance of foreign firms indicate that they generally have 

higher productivity and pay higher wages than local firms, but no robust evidence has been 

found on knowledge spillover from foreign firms to domestic firms or whether foreign 

takeovers imply a net contribution for the general growth rate or level of employment in the host 

country. 

Proposed explanations for observed differences in productivity between domestic and foreign 

firms include the possibility that foreign companies tend to purchase firms with superior 

                                                 
4 Fors and Svensson (2002) report corresponding figures for the Swedish economy in beginning of the 
1990s.  These figures are somewhat lower, which indicates that the importance of multinational has 
increased during the recent decade. 



Multinational Enterprises, Spillovers, Innovation and Productivity / Ebersberger and Lööf 

4 

technology or productivity or that they focus on sectors with high productivity. Foreign firms 

that establish a presence in a country through the purchase of an existing firm may also benefit 

from the positive effects of mergers and acquisitions per se or efficiencies due to scale 

production, specialization or global coordination. 

The present study is based on a sample of 1 197 firm level observations in Sweden, of which 

approximately a third have foreign owners.  The data is obtained from the third wave of the 

Community Innovation survey, launched in 2001 for the years 1998, 1999 and 2000. In line 

with the business literature we assume that corporate governance styles affect firms’ innovation 

strategies. In order to explore differences and similarities we have grouped the firms into five 

different categories.  The first category is a reference group of Swedish uninational firms, i.e., 

firms belonging to a group but with no foreign affiliates. The second category is Swedish 

multinational firms. The third category consists of Nordic firms excluding the domestic firms.  

Category four is Anglo-Saxon-owned corporate groups, including UK-owned, US-owned, Irish, 

Canadian and South African corporate groups.  Finally, all other home countries in the sample 

are grouped into the category “European and others,” where European countries clearly 

dominate.  

The empirical analysis explores 12 hypotheses on differences between domestic and foreign 

firms The first part considers the likelihood of engagement in innovation activities, the amount 

of R&D investment, government R&D subsidies, embeddedness in national innovations 

systems and the importance of internal knowledge flow between different firms and 

establishments of the group. The second part concerns innovation output and economic 

performance.  

The research methodology used can be separated into three sequential steps. Initially a 

descriptive analysis is carried out on the basis of the data. Then, a selection model and 

appropriate control variables are introduced. The objective is to control for sample section bias 

and firm heterogeneity. That is, we study control for the likelihood that R&D firms constitute a 

particular group of companies and firms with specific characteristics such as firm size, export, 

human capital, physical capital, establishment and merger.  Finally we consider a four-equation 

production function model that relates various determinants to research, research to innovation 

output and innovation output to labor productivity. 

The main finding is that domestic multinational firms are distinct from Nordic, Anglo-Saxon 

and “European and other” groups of corporate owners when R&D investments and 

embeddedness in scientific, vertical and horizontal innovation systems are considered.  

However, the advantage of higher R&D intensity and possible technological knowledge 
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spillover does not manifest itself in superior innovation output or productivity performance. Our 

tentative explanation is that domestic multinationals are using the home country for developing 

technological capacity exploited in affiliates abroad. Correspondingly, the innovation and 

productivity performance in foreign multinationals are partly returns on activities created in 

their home countries.  

The remaining part of this paper is organised as follows. Section 2 briefly reviews some 

important theoretical and empirical papers on knowledge diffusion and the university/industry 

link. Section 3 delineates the data. Section 4 introduces the methodological approach. Section 5 

states the empirical results, and Section 6 offers some conclusions. 

2.A BRIEF REVIEW OF THE LITERATURE 

Foreign-owned firms are by definition multinational firms whose holdings in another country 

are a result of foreign direct investments, FDI. Over the last decades FDI flows have increased 

dramatically (see, for example, Barrios et al 2004). Lipsey (2002) gives quantitative data for this 

development: between 1990 and 2000 production from foreign direct investment (production in 

enterprises located outside the country of residence of the owners) increased from 6 percent to a 

little over 10 percent of total world output. Statistics from UNCTAD (2002) indicate that this 

process, which Antràs and Helpman (2003) identify as a growing specialization of production, 

is continuing and reached 11 percent of world GDP in 2001. Export from foreign affiliates of 

multinational corporations represent more than a third of total word trade (Grossman et al 

2003). 

FDI, which is distinguished from portfolio investment in that FDI implies a greater degree of 

foreign control, can include acquisitions and investment in new establishments. There are 

indications in the literature that the rising trend of FDI to a large extent reflects increasing trends 

in acquisition and mergers in general, rather than a more internationalized economy. Citing a 

United Nations study, (2000), Lipsey (2002) reports that the cross-border share of total 

acquisition and mergers in the world economy has been relatively constant since the late 1980s. 

Moreover, the literature suggests that foreign acquisitions far exceed new establishments. U.S. 

data (Feliciano and Lipsey 2002) show that between 1988 and 1998, outlays for acquisitions 

accounted for 83% of outlays for acquisitions and new establishments. The Swedish Institute for 

Growth and Policy Studies (ITPS) presents more or less identical figures. During 1996 and 2000 

acquisition accounted for 77% of the establishment of foreign ownership in Sweden and 

additional 6% was the result of mergers.  
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Investigating determinants of foreign direct investments, Helpman et al (2003) and Melitz 

(2003) suggest that low-productivity firms serve only the domestic market while high-

productivity firms also serve foreign markets; less productive firms export while more 

productive firms engage in foreign direct investment. 

Multinational firms have pursued a multitude of strategies for international expansion, as 

described in the Word Investment Report (UNCTAD, 1998) and cited by Yaeple (2003). Firms 

have opened foreign affiliates to perform activities ranging from R&D to after-sales service, and 

including production of parts and components, assembly, and wholesale and retail distribution, 

among others. In particular foreign direct investments in R&D activities have been a subject of 

increased interest in academic literature as well as in policymaking circles. One hypothesis is 

that foreign-owned firms possess superior technology and that some technological knowledge 

spills over to the host country firms (Lipsey, 2002). Spills over to host country firms with 

ensuing economic benefits? 

Serapio and Dalton (1999) report that growing FDI investments are closely associated with 

growing multinational involvement in R&D by foreign affiliates. In recent literature large 

multinationals are characterized as being the main drivers for the globalization of R&D and 

innovation activities. (See for example Garybadze and Reger, 1999). However, Patel (1995) has 

shown that one of the main mechanisms for this globalization of R&D is merger and 

acquisitions. 

Archibugi and Immarino (1999) suggest that the most evident changes implied by the increasing 

globalization of innovation and technology due to FDI are tougher and increased competition 

and greater collaboration among actors, both across and within national boundaries. 

2.1 Theoretical discussions on foreign ownership 

Lipsey (2002) notes that much of the earlier economic literature on foreign direct investment,  

explains variations in FDI levels using the general theory of international capital movements, 

based on the differences among countries in the abundance and cost of capital. In more recent 

literature, however, the transmission of technology and knowledge dominates, and partly 

following Dosi (1988), Porter (1990), Lundvall (1992) and Nelson (1992) several authors 

discuss the relationship between multinational firms, national innovation systems, geographical 

proximity, industrial clusters and global networks. See for example Jaffe et al (1993), Feldman 

and Audretch (1995), Pavitt and Patel (1999) and Cantwell and Janne (1999). 

In his survey of literature on home and host country of FDI, Lipsey (2002) suggest that 

theoretically there are two more or less competing explanations for the sources and directions of 
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the direct investment inflow. One is that foreign firms wish to gain access to the locational 

advantages of the host country, based on the host country endowments or the host country’s 

technological skills that are specific to the host country rather than the firms of the host country. 

In that case, we would expect to find that investment would be attracted to industries in which 

the host country had some comparative advantage in trade. 

The second explanation is that foreign firms have built up firm-specific advantages in their 

countries, based on their home countries’ current or past comparative advantages, and wish to 

exploit these in the host country, where firms have lost, or never acquired, these skills. In that 

case, we would expect to find that investment would flow to industries with comparative 

disadvantages in the host country, and would come from firms in industries with home country 

comparative trade advantages. 

2.2 Empirical findings  

Many empirical studies on the role of FDI and foreign ownership focus on the effect of possible 

superior technology. If a technology gap exists between domestic and foreign-owned firms we 

would also expect to find some differences in productivity or innovativeness. However, even if 

foreign-owned firms are shown to be superior in terms of efficiency or innovativeness, this 

doesn’t necessarily confirm the gap-hypothesis. Foreign-owned firms can outperform domestic 

firms simply because foreigners have taken over more efficient domestic firms. This possibility 

points to the importance of using panel data and following firms before and after acquisition. 

Other empirical studies attempt to explain observed differences between foreign and domestic 

firms or analyze spillover effects from multinational firms to the host country. Others, taking the 

dynamics into account, examine not only firms that can be observed over an extended period but 

also firms that enter and exit.  

The literature on business internationalization suggests a number of different reasons for firms 

to undertake technological activities outside their home countries. For example Vernon (1966) 

suggested that the main reason for foreign R&D activities is to exploit technological activities 

created within the home country. More recent analyses (for example Cantwell 1995, Dunning 

and Narula 1995) suggest that two other factors have become increasingly important: the need 

to monitor new technological developments, and the ability to generate entirely new 

technologies and products from foreign locations. Both of these have been attributed to 

increasing technological complexity and the resulting rise in R&D cost.  

Pavitt and Patel (1999) find that most multinationals tend to locate their R&D activities at home 

and that therefore the national systems of innovation of the home country affect their pattern of 
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innovation. Moreover, in a large majority of cases (75%), firms tend to locate their technology 

activities abroad in the same core areas in which they are strong at home. In a small minority of 

cases (10%), firm activities abroad are in areas in which they are weak at home to exploit the 

technological advantage of the host country. Comparing the technology advantage of the 

company at home and the advantage of the location abroad, Patel and Vega (1999) find that 

firms are active outside their home countries in technology areas that have experienced strong 

growth in the host country and with firms with whom they have formed strategic alliances.  

Based on an investigation of 345 multinational companies Le Bas and Sierra (2001) confirm the 

Patel and Vega results. They find that nearly 70% of multinationals locate their activities abroad 

in technological areas or fields in which they are strong at home. Le Bas and Sierra suggest that 

the national system of innovation, and in particular the system of academic research, should 

strengthen the technological advantages of local firms and enable them to successfully locate a 

part of their R&D activities abroad. 

Barrios et al (2004) is an interesting attempt to account for the dynamic aspects of foreign 

ownership. The authors focus on two likely effects of FDI: a competition effect, which deters 

entry of domestic firms, and positive markets externalities such as knowledge spillovers, which 

foster the development of local industry. Using plant-level data for the manufacturing sector in 

the Republic of Ireland over the period 1972-2000, the authors find that an increasing presence 

of foreign owned firms may initially harm the development of domestic firms due to increasing 

competitive pressure. However, after reaching a certain threshold value, the positive benefits of 

foreign owned firms due to technological spillover outweigh the negative factors and 

contributed to the development of domestic firms. 

There are still a small but growing literature on foreign ownership and innovation relying on 

CIS-data. (See for example Tether 2000, Tether 2001, Baclet and Evangelista 2003 and 

Sadowski and Van Beers, 2003). A common research topic is the innovativeness of foreign-

owned firms versus domestic-owned firms. Using a dataset of 1 115 observations from CIS 2, 

Balcet and Evangelista (2004) show that foreign-owned firms were more innovative than 

domestic firms in Italy during the period 1994-1996. The authors argue that the greater degree 

of innovativeness among foreign-owned firms than domestic firms is due to their larger size and 

larger concentration in science-based sectors. However, there are important exceptions: in the 

majority of technologically intensive sectors, for instance, domestic firms outperform foreign-

owned firms, especially in terms of R&D intensity, while an opposite pattern characterizes 

industries with industries with low and medium R&D intensity. Balcet and Evangelista suggest 

that the innovation strategies of foreign-owned firms are strongly affected by the strengths and 
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weakness of the innovation systems in the Italian host country. For most science-based and 

scale-intensive sectors, the attractiveness of Italy to foreign-owned firms is low. However, the 

competencies and know-how accumulated in traditional and mechanical engineering industries, 

where Italy holds a clear competitive advantage, attract foreign-owned firms. 

Frenz and Ietto-Gillies (2004) use a U.K. data set containing 679 observations from CIS 2 and 

CIS 3 to test the hypothesis that multinationality per se affects a firm’s propensity to innovate. 

Comparing uninational (domestic) and multinational (domestic or foreign-owned) firms, they 

find that those CIS enterprises that belong to a multinational corporation are more likely to 

engage in innovation activities and that this engagement is on continuous basis rather than only 

occasionally. 

The largest branch of comparison studies concerning the ownership of firms addresses 

efficiency in terms of productivity. The underlying assumption is mainly that productivity 

differences indicate a technological gap. Doms and Jensen (1998) concluded that foreign-owned 

plants were superior to US-owned uninational plants, even large facilities, in both labor 

productivity and total factor productivity, but that they were inferior to plants owned by US 

multinationals. Girma et al (2001) found that among firms with no change in ownership, 

foreign-owned firms in the United Kingdom had labor productivity about 10 percent above that 

of domestically-owned firms and total factor productivity about 5 percent higher. Conyon et al 

(1999) fond that the acquisition of UK firms by foreigners led to increases in their productivity. 

Concerning whether the suspicion that foreign firms select relatively high productivity plans to 

acquire conflicted evidences are provided in the literature.  A study by Harris and Robinson 

(2002) of the selection of establishments for foreign acquisition suggests that foreign firms 

selected relatively high productivity plants to acquire. Each group of plants was compared to a 

reference group of plants belonging to UK multiplant firms that did not sell any plants to foreign 

firms during the period 1982-1992. Investigating foreign ownership in the Swedish 

manufacturing sector between 1990 and 2000, Lundberg and Karpaty (2004) reject the 

hypothesis that foreign firms specifically targeted high-productivity firms for Swedish direct 

investment. 

The evidence on innovation and productivity in the literature gives strong support to the notion 

that foreign-owned firms are both more innovative and more productive. However, studies that 

attempts to explain differences between domestic and foreign firms are less unanimous in their 

conclusions. Some recent studies have analyzed the importance of the innovation systems in the 

host country for the performance of subsidiary business. Furu (1999) suggests that the general 

competitiveness of a foreign-owned firms requires two things: first, that the subsidiary has an 
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established business relationship with local counterparts as well as suppliers, competitors, 

customers, and government agencies, in order to be able to absorb meaningful knowledge from 

the local competitive environment, and second, that investment in R&D is sufficient to support 

the development of new competence and learning. The results presented by Furu confirm 

previous findings by Andersson (1997) that the performance of foreign owned firms is largely 

dependent on their embeddedness in the network of local firms, e.g., local customers, suppliers, 

research institutes, and competitors. 

3. METHODOLOGICAL ISSUES 

3.1 Research questions 
Table 1:  
Gap-hypotheses 

 Engagement in Innovation 
The gap hypothesis is that foreign ownership is associated with: 

1. The likelihood of carrying out innovation projects. 
2. The probability of receiving public R&D support 
3. The amount of R&D and other innovation investments 
4. The embeddedness in domestic innovation systems  
5. The utilization of knowledge from up and down the value chain  
6. The utilization of knowledge from within the same industry or related industries 
7. The utilization of the domestic science base  
8. The utilization of sources of knowledge for innovation from other enterprises within the 

group 
B Results of Innovation Activities 

The gap hypothesis is that foreign ownership is associated with: 
9. The probability of patenting 

10. The occurrence of radical innovations 
11. The return on innovation investments (innovation sales) 
12. Economic performance (Labour productivity) 

 

Table 1 introduces the 12 hypotheses on possible gaps between foreign and domestically 

controlled firms that are explored in the empirical analysis. The first part considers the 

likelihood of engagement in innovation activities, the scope of R&D investments, public R&D 

grants, and “the company as an innovation system,” based on internal knowledge flow between 

various firms and establishments of the group, and embeddedness in scientific, vertical and 

horizontal innovation systems. The second part attempts to capture differences in innovation 

output (patent, radical innovation and innovation sales) and labour productivity. The second part 

is attempts to capture differences in innovation output (patent, radical innovation and innovation 

sales) and labor productivity. 
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Table 1 introduces the 12 hypotheses on possible gaps between foreign and domestically 

controlled firms that are explored in the empirical analysis. The first part considers the 

likelihood of engagement in innovation activities, the scope of R&D investments, public R&D 

grants, and “the company as an innovation system,” based on internal knowledge flow between 

various firms and establishments of the group, and embeddedness in scientific, vertical and 

horizontal innovation systems. The second part attempts to capture differences in innovation 

output (patent, radical innovation and innovation sales) and labour productivity. The second part 

is attempts to capture differences in innovation output (patent, radical innovation and innovation 

sales) and labor productivity. 

3.2 Data 
We address the gap hypotheses from the Swedish Community Innovation Survey (CIS) III for 

the period 1998-2000, which provides information about R&D, innovation, economic 

performance, whether or not the firm belongs to a group, and in which country the firm has its 

headquarters. CIS surveys follow the “subject-oriented” approach; they ask individual firms 

directly whether they were able to produce an innovation. The CIS has been widely piloted and 

tested before implementation and since its first use in the early 1990s the questionnaire has been 

continuously revised. The CIS is based on previous innovation surveys, including the Yale 

survey and the SPRU innovation database (Klevorick et al, 1995; Pavitt, Robson and Townsend, 

1987). It provides an opportunity to investigate patterns of innovation across a large number of 

industrial firms. 

Although far from perfect, CIS data does provide a useful complement to traditional measures 

of innovation such as patent statistics, as it covers a firm’s innovative efforts, strategies and 

successes.  To a certain degree, it also allows researchers to assess innovation-induced 

performance changes in firms. Unlike R&D and patent data, innovation output indicators in the 

CIS can measure innovation directly (Kleinknecht et al 2002).  

3.3 Estimation methodology  
The research methodology uses three sequential steps. Initially a descriptive analysis is carried 

out on the basis of the data. Then, a selection model and appropriate control variables are 

introduced. The objective is to control for sample section bias; we control for the likelihood that 

R&D firms constitute a particular group of companies. We also control for firm heterogeneity; 

we seek firms with similar characteristics such as firm size, export orientation, human capital 

intensity, physical capital intensity, and recent history of establishment and merger.  Finally we 
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consider a four-equation production function model that relates various determinants to 

research, research to innovation output and innovation output to labour productivity. 

4. DATA AND MODELS 

4.1 Community Innovation Survey and  corporate ownership 
Although the entire CIS data set includes sampling weights we chose not to use the weights for 

two reasons. First, the sampling weights stratify the sample according to size, industry and 

innovativeness. They do not denote foreign ownership. Therefore, using the sampling weights 

could result in a larger distortion of the sample. So when we refer to firms in Sweden we mean 

both domestic and foreign-owned firms in the data set. Regrettably, being restricted by the 

available data we cannot know whether or not our findings are representative of the whole 

economy. However, we argue that by using the economic weight of firms in our models, rather 

than their sampling weight (as Tether (2001) suggests), the findings of this analysis do represent 

the differences between foreign-owned and domestically owned firms.  

As this analysis endeavours to establish the differences between foreign-owned and 

domestically owned firms, we restrict the firms in our sample to those firms belonging to a 

corporate group. Had we not done so, all foreign-owned firms would by definition be part of a 

foreign-owned corporate group. However, only a fraction of the domestically owned firms are 

part of a corporate group. Therefore, observed differences between foreign-owned firms and 

domestically owned firms would also reflect any effect of group membership. To eliminate this 

effect, we only analyze firms that are part of a corporate group. In referring to firms we 

implicitly mean firms belonging to a corporate group.  

4.2 Data and descriptive statistics 
This section reports the basic characteristics of the data and the main findings from a descriptive 

statistical analysis. The Swedish Community Innovation Survey is conducted by Statistics 

Sweden. The third wave of the CIS, on which this analysis based, was launched in 2001 and 

refers to the years 1998 to 2000. The survey was sent to 4 266 firms, and yielded a response rate 

of 48% (Statistics Sweden 2002). The data used in this study consists of a subsample of the 

observations from the third Community Innovation Survey. This subsample is comprised only 

of firms belonging to a group. The total number of observed firms is 1 197 of which 814 (68%) 

are domestically owned firms. See Table 2. 
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Table 2 

 Sample distribution  

Notation Representing Observations 
Total 

Innovative  
firms1 

Percent 

DU Domestic uninationals 752 384 51.1 
DM Domestic multinationals 62 62 100.0 
NM Nordic multinationals 138 85 61.6 
ASM Anglo-Saxon multinationals 105 70 66.7 
EOM European multinationals and others 140 93 66.4 
DOM Domestically-owned firms 814 446 54.8 
FOR Foreign-owned firms 383 248 64.8 
TOTAL  1 197 694 58.0 
Note: This table describes only firms that are a part of a corporate group. Innovative firms are firms reporting a 
product and/or process innovation and/or report ongoing innovation activities. The 100% innovators share of the 
domestic multinationals is due to the construction of the domestic multinational indicator. 
 
Firms are grouped into five different categories: domestic uninational firms (752 observations), 

domestic multinationals (62), Nordic multinationals (138 firms with headquarters in Denmark, 

Finland, Norway or Iceland), Anglo-Saxon (105) and European and other multinationals (140). 5 

Taken as a group, the domestic and foreign-owned multinationals play a significant role in the 

Swedish economy.  

A majority of the firms (55% of domestic firms and 65% of foreign-owned firms) are classified 

as “innovative firms”; they launched at least one process innovation or product innovation 

during the period 1998-2000, or they were reporting ongoing innovation activities in 2000.  

Note the large variation in the share of innovative firms among domestic firms; while six in ten 

of the observed non-multinationals are innovative, the corresponding share for multinationals is 

ten in ten. 

                                                 
5 Among foreign firms, 34% are Nordic, 25% Anglo-Saxon and 41% are controlled by owners in (other) European 
countries or other countries. These shares are in agreement with the official statistics on multinational firms in 
Sweden (ITPS, 2002). According to the ITPS statistics the shares are 36% for Nordic firms, 27% for Anglo-Saxon 
firms and 37% for European and other firms. 
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Table 3 

Summary statistics of firm characteristics and innovation activities 

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=752 N=62 N=138 N=414 N=140 N=814 N=383 

Size 276 1 277 304 414 340 352 348 

Sales 11.364 13.183 12.098 12.312 12.140 11.502 12.172 

Labour prod. 5.006 5.171 5.319 5.364 5.250 5.019 5.306 

Exports 1.870 3.617 3.059 3.762 2.964 2.003 3.217 

Investment 3.497 3.782 3.461 3.751 3.608 3.519 3.594 

Innov. input 0.582 2.253 0.660 1.112 1.029 0.709 0.919 

Innov. output 0.914 2.996 1.566 1.822 1.625 1.073 1.658 
Note: The table reports the averages of the innovation activities. All categories except the size are in logs and 
in per capita terms 
 
Table 3 reports summary statistics of key economic and innovation variables. The table shows 

that the average number of employees is about 350 in domestic as well as in foreign-owned 

firms. However, Table 3 reveals a large size difference between non-multinational and 

multinational domestic firms.  While the average firm in the first category has 276 employees 

the average multinational firm is nearly five times larger. 

Expressed in intensity terms (per capita) the right part of the table shows that sales, labour 

productivity, export, physical investments, R&D and other innovation input and innovation 

sales are larger among foreign-owned firms than in domestic firms. However, this may be due 

to differences between uninational firms and multinational firms rather than between domestic 

and foreign-owned firms, since a majority domestic firms in this sample are uninational. Note 

that labour productivity is an exception; both the uninational and multinational firms have a 

lower labour productivity compared to foreign-owned firms. Swedish multinational firms 

outperform all other category of owners when sales, tangible and intangible investments and 

innovation output are considered. Note that both categories of domestic firms have, on average, 

lower labor productivity compared to foreign-owned firms. 

Comparing the three categories of foreign-owned firms, we find that the average Anglo-Saxon 

firm is the largest in terms of number of employees. It has also the largest values in all the 

economic and innovation performance variables. Swedish, Anglo-Saxon and European and 

other multinational firms are more intensive in human capital (21-22 %) than uninational firms 

(18%) and Nordic multinational companies (14%) 
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Table 4 shows the distribution of manufacturing and service firms of different technology 

intensities.  The table shows a large similarity in distribution of technology intensities among 

domestic and foreign-owned firms, with the exception of high medium manufacturing 

technology which is more prevalent among foreign-owned firms) and knowledge intensive 

service which is most prevalent among domestic firms. Considering the two classes of domestic 

firms, we find that multinationals are especially concentrated in high medium and low medium 

manufacturing technology categories, while 44% of the uninational belong to the service sector. 

Among foreign-owned firms, Nordic multinational are relatively more concentrated in service 

sectors than other foreign owned firms. 

Across all five categories of firm ownership and location, domestic multinationals have the 

largest concentration in high and high medium technology sectors (52%). The corresponding 

share for the other categories of firms are: European and other multinationals (38%), Anglo-

Saxon (34 %), Nordic (25 %) and Swedish non multinationals (26%) 

Table 4 

 Sectoral distribution with ownership categories in percent 

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=752 N=62 N=138 N=414 N=140 N=814 N=383 

HI M 5.7 14.5 4.4 9.5 7.1 6.4 6.8 

HM M 16.0 37.1 21.0 24.8 30.7 17.6 25.6 

LM M 19.0 21.0 13.0 24.8 20.7 19.2 19.0 

LO M 14.6 12.9 15.2 12.4 15.0 14.5 14.4 

KIS 22.7 9.7 26.1 12.4 5.7 21.7 14.9 

OS 21.9 4.8 20.3 16.2 20.7 20.6 19.3 

Note: The sectors are defined along the lines of the OECD classification of knowledge intensity: high technology 
manufacturing (HI M), high medium technology manufacturing (HM M), low medium technology manufacturing 
(LM M), low technology manufacturing (LO M), knowledge intensive services (KIS) and other services (OS). See 
Hatzichronoglou (1997). 

 

Table 5 below indicates that the most significant market for domestic-owned firms is the 

domestic market, while the global market dominates the focus of foreign-owned firms. The 

domestic market (Sweden) is the most significant market for domestic non-multinationals as 

well as for Nordic multinationals. Swedish multinationals and Anglo-Saxon firms are 

concentrated on the global market.  (Other) European and other multinationals report that they 

are equally focused on the Swedish and the global markets. 
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Table 5 

Firms’ most significant market 

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=752 N=62 N=138 N=414 N=140 N=814 N=383 

Local 27.4 6.5 9.4 8.6 8.6 25.8 8.9 

National 42.3 24.2 48.6 26.7 45.7 40.9 41.5 

Global 30.3 69.4 42.0 64.8 45.7 33.3 49.6 

Note: The table reports the share of firms in percentages.  

 

In Tables 6 through 10 we display summary statistics for innovative firms only. Table 6 

describes the percentage of firms in which innovation activity can be observed.  As can be 

expected, nearly all firms defined as innovative in this study reported innovation expenditures in 

2000. But when innovation sales are considered, an extensive difference is found between the 

two groups of domestic firms. Only six of ten uninational firms report innovation sales, 

compared to nearly nine of ten multinational firms. On average, 70 percent of foreign firms 

report innovation sales compared to 60 percent of domestic firms. The corresponding 

proportions are approximately the same for firms reporting continuous R&D expenditures, i.e., 

the average foreign firm is somewhat more innovative than the average domestic firm. About 

one half of the firms surveyed report that they introduced a new or significantly improved 

process to the market during the period 1998-2000. This share was somewhat higher among 

domestic multinational firms. The propensity to receive governmental R&D support is about the 

same for foreign-owned firms and uninational firms, however this propensity is three times 

higher for Swedish multinational firms. 
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Table 6  
Innovation activities 

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=384 N=62 N=47 N=40 N=32 N=396 N=119 

Innovation expenditure 95.3 96.7 92.9 94.2 98.9 95.5 95.5 

Innovation sales 57.6 85.4 72.9 71.4 69.8 61.4 71.3 

Product innovation 60.1 91.9 74.1 74.2 73.1 64.5 73.7 

Process innovation 48.4 61.2 47.0 51.4 53.7 50.2 50.8 

Continuous R&D 48.4 85.4 55.2 64.2 64.5 53.5 61.2 

Public Funding for R&D 12.2 35.4 11.7 15.7 10.7 15.4 12.5 

Note: Table gives the share of firms in percent where the respective innovation activities can be observed. 

 

Table 7 gives descriptive statistics on methods used by firms to protect intellectual property. For 

every single method, ranging from patent to lead-time advantage, we find considerably larger 

values among domestic multinational firms and a considerably smaller protection propensity 

among domestic non-multinational firms compared to Nordic, Anglo-Saxon and European and 

other multinational firms. 

Table 7 

Methods of protection  

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=384 N=62 N=47 N=40 N=32 N=396 N=119 

Patent (Valid) 32.6 74.2 49.4 64.2 67.7 38.3 60.4 

Patent (Application ) 27.6 74.2 35.2 54.2 53.7 34.0 47.5 

Design patterns 17.2 38.7 28.2 37.1 34.4 20.2 33.0 

Trademarks 40.3 72.5 58.8 65.7 61.2 44.8 61.7 

Copyright 19.0 46.8 29.4 34.2 30.1 22.8 31.0 

Secrecy 26.8 67.7 40.0 32.8 41.9 32.5 38.7 

Complexity of design 16.1 40.3 32.9 22.8 26.8 19.5 27.8 

Lead-time advantage 39.6 74.2 55.2 40.0 54.8 44.3 50.8 

Note: The table gives the share of firms indicating the use of the respective methods of protection. 

 

Table 8 summarizes the innovation input and the innovation output of innovating firms. The 

average uninational firm and the average Anglo-Saxon, European and other multinational firm 

invests about 7-8 percent of sales income in innovation activities (R&D and other innovation 
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activities).  The innovation input is considerably larger in the average domestic multinational 

firm (15%). The innovation input in Nordic-owned firms corresponds only to 3 percent of sales. 

In total we find an average input ratio of 9.4 percent among Swedish firms compared to 6.2 

percent for foreign-owned firms. 

The lower part of Table 8 gives the mean values for innovation output. We find the largest 

average share of sales income from innovative products among domestic multinationals (24%), 

Anglo-Saxon owned firms (20%) and European and other multinationals (19%).  The mean 

share of innovation output is 17 percent for Nordic multinationals; Swedish uninational firms 

have the lowest output share, 15 percent. In aggregate figures innovation output is 16 percent 

for domestic firms and 19 percent among domestically owned firms. Hence, foreign-owned 

firms are less innovative with respect to innovation input but more innovative in terms of 

innovation output. 

Table 8 

Innovation Input and Innovation Output  

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=384 N=62 N=47 N=40 N=32 N=396 N=119 

Input        

Mean 8.4 15.0 3.0 7.2 8.3 9.4 6.2 

Standard dev. 19.4 25.7 4.6 20.3 18.2 20.5 14.1 

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Max 100 100 22.6 100 100 100 100 

Output        

Mean 15.2 23.9 17.2 20.4 18.9 16.4 18.8 

Standard dev. 24.2 28.8 22.7 26.2 24.7 24.9 24.4 

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Max 100 100 100 100 100 100 100 

Note: This table reports the summary statistics for the innovation expenditure (input) as a fraction of sales and 
the fraction of turnover generated by new or significantly modified products (output). All values are percentages. 

 
Recent literature emphasizes the importance of innovation systems for the performance of 

individual firms (see for example Pavitt and Patel (1999)). Table 9 reports indicator values 

describing domestic and global collaboration on innovation with eight different categories of 

partners. The evidence on networking clearly indicates that Swedish multinationals cooperate 

more intensely at both domestic and global levels for all types of partners.  Swedish uninational 

firms have a lower degree of domestic as well as global collaboration on innovation compared 
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to foreign-owned firms.  Note that foreign-owned firms cooperate more closely with the 

Swedish scientific network (universities and public R&D organisations) than uninational 

Swedish firms.  

Table 9 

Cooperation on innovation 

 DOMESTIC FOREIGN TOTAL 

  DU DM NM ASM EOM DOM FOR 

  N=384 N=62 N=47 N=40 N=32 N=396 N=119 

Within the group  D 18.2 64.5 15.2 11.4 21.5 24.7 16.5 

 G 0.0 -1 24.9 42.8 44.0 13.9 38.7 

Suppliers  D 17.7 69.3 23.5 20.0 21.5 24.9 21.7 

 G 9.3 69.3 21.1 27.1 24.7 17.7 24.1 

Customers D 12.5 62.9 22.3 28.5 30.1 19.5 27.0 

 G 7.5 56.4 17.6 21.4 23.7 14.3 20.9 

Competitors D 6.0 20.9 3.5 5.7 5.4 8,0 4.8 

 G 2.3 17.7 4.7 8.5 5.4 4.4 6.0 

Consultancies D 14.8 48.3 20.0 24.2 24.7 19.5 22.9 

 G 2.8 29.0 7.0 12.8 10.7 6.5 10.0 

Priv. R&D Labs D 6.5 27.4 10.5 18.5 13.9 9.4 14.1 

 G 3.3 30.6 5.9 14.2 6.4 7.1 8.4 

Universities D 14.8 64.5 21.1 31.4 32.2 21.7 28.2 

 G 3.6 32.2 9.4 15.7 9.6 7.6 11.2 

Public R&D Org. D 8.8 33.8 9.4 18.5 14.0 12.3 13.7 

 G 3.1 9.7 4.7 5.7 7.5 4.0 6.0 

Domestic          

- collaboration  32.8 93.5 40.0 50.0 47.3 41.2 45.5 

- vertical coll.  23.4 82.2 30.5 37.1 36.5 31.6 34.6 

- horizontal coll  5.9 20.9 3.5 5.7 5.3 8.0 4.8 

- scientific coll.   17.9 69.3 23.5 34.2 32.2 25.1 29.8 

Note: This table gives the fraction of companies reporting collaborative innovation efforts with the respective 
partners. D denotes domestic partners and G denotes international partners. The diversity index is the number of 
partners currently used relative to the number of potential partners. For the diversity index the table reports the 
means. 

 
Table 10 shows that all categories of innovative firms are largely dependent on external sources 

of information used in innovation activities. Swedish multinationals, which are more likely to 

collaborate on innovation activities (Table 9), also rely more on external sources of knowledge 

for innovation compared to other firms. Swedish multinationals also seem to exploit somewhat 
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more internal knowledge than other types of firms, which may be due to their larger size 

compared to other firm types defined in this sample. The aggregate figures in the right part of 

the table reveal only minor differences in the pattern of knowledge sources between domestic 

and foreign-owned firms. 

Table 10 
Sources of information for innovation  

 DOMESTIC FOREIGN TOTAL 

 DU DM NM ASM EOM DOM FOR 

 N=384 N=62 N=47 N=40 N=32 N=396 N=119 

Within the firm 83.3 95.1 87.0 84.2 82.7 84.9 84.6 
Within the group 44.2 75.8 60.0 62.8 70.9 48.6 64.9 
Suppliers 56.5 62.9 63.5 45.7 54.8 57.3 55.2 
Customers 73.9 90.3 83.5 80.0 75.2 76.2 79.4 
Competitors 48.9 59.6 44.7 37.1 44.0 50.4 42.3 
Universities 25.2 53.2 22.3 31.4 26.9 29.1 26.6 
Government 15.1 35.4 14.1 18.6 19.3 17.9 17.3 
Prof conferences 37.7 53.2 37.6 32.8 34.4 39.9 35.0 
Fairs, exhibitions 42.1 54.8 37.6 37.1 32.2 43.9 35.4 

Note: The table report the fraction of companies reporting a high or medium importance of the information sources 
for their innovation activities. 
 

4.4 Models  
To provide a comprehensive picture of the effects of foreign ownership on firms’ innovation 

activities and productivity, we analyse the CIS data sets using both sample selection models and 

a complete production model. The basic theoretical model can be simplified by the following 

relationship: 

 ελγβα ++++= CKXY loglogloglog  (1) 

 
where Y is productivity or innovation output at the firm level, X is a vector of standard inputs, 

and K is R&D (investment?), C is corporate ownership, and α and ε represent systematic and 

random fluctuations, respectively. 

Empirically the model is estimated as a selection model and a multistep model. More 

specifically, we have the following equations: 
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where g* is a latent innovation decision variable, k represents innovation input,  

t is innovation output, q is productivity, MR is the inverted Mill’s ratio introduced to correct for 

possible selection bias, 3210 and,, xxxx  are N, M, L and J vectors of variables explaining 

investment decision, innovation input, innovation output and productivity including corporate 

ownership, employment, human capital and various innovation indicators. The coefficients 
10 and ββ are vectors of unknown parameters reflecting the impact of certain factors on the 

firm’s probability of being engaged in R&D and other innovation investments and on the actual 

level on these investments; the 2β  is a composite of several parameters associated with the 

level of innovation output while 3β  is associated with the level of productivity.  

In the selection equations we only estimate the two first equations as a Heckman two-step 

model. In the multi-step model all four equations are estimated together as a recursive system. 
3210 and,, εεεε  are random error terms. We assume that the two error terms in the selection 

model are correlated and that the two error terms in the simultaneous equation system are 

correlated. In addition, there is also a partial correlation between the error terms in the selection 

equation and the simultaneous equation due to the predicted Mills’ ratio and the predicted 

innovation input estimate in equation (4), both generated from the selection model. The two last 

equations can be estimated by two stage least square or three stage least square methods.  In this 

study we use the 2SLS estimator.    

These econometric models assume that any given dependent variable, say, innovation effort, is 

only observed for “innovative firms,” that is, firms that have decided to engage in innovation 

activities. A firm’s decision to be innovative, however, is not independent of its characteristics 

such as size, investment activities, foreign ownership, etc. Both the decision about what efforts 

are expended to achieve innovation and the decision of which innovation activities will be 

pursued must be modelled simultaneously. Hence in equation (2) information from all observed 

firms is included while equations (3) – equation (5) include only information from innovative 

firms. 
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While the two first equations are designed to solve or reduce the selectivity bias problem, the 

two latter equations attempt to account for simultaneity bias problems. When several links in the 

process of transforming innovation investment to productivity are considered in a simultaneous 

framework, one possible problem is that some explanatory variables are often determined 

jointly with the dependent variable, i.e. they are not exogenously given; there will be 

simultaneity bias in the estimates. 

 To our knowledge, the idea of modelling a system accounting for both selectivity bias and 

simultaneity bias in productivity studies was first? introduced by Crepon, Duguet and Mairesse 

(1998).  Recent years have seen the publication of a number of works using CIS databases and 

alternative versions of the Crepon, Duguet and Mairesse 1998-model (CDM). Kleinknecht and 

Mohnen (2003) survey this literature. The results presented in this study add to the CDM-

literature by including ownership of the firms in the model. 

The endogenous and exogenous used in the study are presented in the Appendix-section. 

5. RESULTS 

This section presents the results of the regression analysis. We report the main findings and then 

comment on some details of the selection and the multistep equations. 

5.1 Main findings 

Table 11 presents the results of the model estimating propensity to carry out innovations. With 

domestic firms used as the reference group we cannot find that foreign-owned firms on average 

differ from Swedish owned firm in their likelihood of investing in R&D when we control for 

firm size, sector, human capital, physical, the firm’s history (establishment and merging), and 

market orientation. 
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Table 11 
Corporate ownership and gap in engagement in innovation activities.  

Gap-Hypotheses Corporate ownership 
 UN DM NM ASM EOM DOM FOR 

1. The likelihood of carrying out 
innovation projects. 

- - - - - Ref  

2. Investment in R&D and other 
innovation activities per employee 

Ref 0.6***   0.2* - - 

3. The probability of receiving 
public R&D support 

Ref 0.5***    - - 

4. The transmission of knowledge 
for innovation within the company 

Ref 0.6*** 0.3** 0.3** 0.5**   

5. The embeddedness in the 
domestic innovation system.  

Ref 1.3***    - - 

6. The embeddedness in vertical 
innovation system. 

Ref 1.3***   0.3** - - 

7. The embeddedness in the 
horizontal innovation system 

Ref 0.6***    - - 

8. The embeddedness in the 
scientific innovation system 

Ref 0.6***  0.4** 0.4** - - 

Notes: Control group is domestic firms in equation 1 and uninational firms in equations 2 through 8. 
*, **, ** and * indicates significant association at the 1%, 5% or 10% level of  significance 
Uninational firms are the reference group. DM is domestic multinationals, NM Nordic multinationals, ASM, Anglo-
Saxon multinationals and EOM is European and other multinational. 
  

In gap-equations 2 through 8 uninational firms are used as a reference group. The evidence is 

compelling that domestic multinationals outperform foreign firms and uninational firms in R&D 

investments per capita. See equation 2. Weak evidence (at the 10% level) is provided that 

European and other multinational firms on the average invest more in R&D than Anglo-Saxon 

and Nordic firms. 

The main finding from equation 3 is that given that among firms that can be classified as 

innovative, domestic multinationals have a significantly larger likelihood of receiving public 

R&D subsidies than other groups of firms. 

Estimations from equation 4 indicate that knowledge flow from affiliates within the group is an 

important source of information for innovation for all multinational firms. This characteristic 

distinguishes multinational firms significantly from uninational firms. 

All estimates of the aggregate indicator on embeddedness in the national innovation system 

indicate that domestic multinationals are more integrated in the national innovation system 

(NIS) than any other of the investigated firms. De-composing the embeddedness in vertical, 

horizontal and scientific innovation systems yields the following: first, both Swedish 

multinationals and European and other foreign controlled firms collaborate more closely with 
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suppliers and customers on innovation than other groups of firms. Second, domestic 

multinationals have are significantly more involved in cooperation on innovation with 

competitors and suppliers than are uninational firms and foreign firms. Third, the scientific 

innovation system (universities, private and governmental R&D laboratories) seems to be the 

most attractive innovation system in Sweden for foreign firms.  Together with domestic 

multinationals, both Anglo-Saxon and Nordic controlled firms are significantly more integrated 

in the scientific innovation system than uninational firms. Notably no difference can be 

established between the reference group and Nordic multinationals. Presumably the latter group 

is more integrated in the scientific innovation system in Denmark, Finland, Norway and Iceland 

respectively. 

Table 12  
Corporate ownership and gap in innovation output and productivity performance 

Gap-Hypotheses Corporate ownership 
 UN DM NM ASM EOM 

9. The probability to patent. Ref 0.6 ***  0.4 * 0.5 *** 
10. Radical innovations Ref 0.7 ***  0.3 * 0.3 ** 
11a. Return on innovation investments 
- Selection equation 

Ref 0.9 *** 0.6 *** 0.6 ** 0.5 ** 

11b. Return on innovation investments 
- Selection and simultaneity equations 

Ref 0.5 * 0.6 *** 0.5 *  

12a. Labor productivity 
- Selection equation 

Ref   0.3 **  

12b. Labor productivity 
- Selection and simultaneity equations 

Ref  
 

   

Notes: Control group is domestic firms in equation 1 and uninational firms in equations 2 through 8. 
*, **, ** and * indicates significant association at the 1%, 5% or 10% level of  significance 
Uninational firms are the reference group. DM is domestic multinationals, NM Nordic 

multinationals, ASM, Anglo-Saxon multinationals and EOM is European and other 

multinational. 

Table 12 reports the summary finding from the performance equations. Estimations from 

equations 9 and 10 indicate that Swedish multinationals and European and other multinational 

have a significantly larger probability of patenting and introducing radical innovations than 

other firms. The point estimate for Anglo-Saxon is only significantly different from the 

reference group at the 10% level of significance. 

For equations 11 and 12 estimates from both the selection model and the multistep model are 

presented. Assuming that the combined finding of both equations can be interpreted as a robust 

result, we conclude from equations 11a and 11b that, somewhat surprisingly, Nordic-owned 

firms have higher innovation productivity than other firms. Although they have a lower 
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likelihood than other firms of patenting and introducing radical innovations, they are more 

effective than other firms in reaping returns on their innovation activities. The highly significant 

estimates for Swedish multinationals, provided from the selection estimate is reduced to a 

weakly significant estimate (10%) when we also control for simultaneity bias. 

Somewhat surprisingly, we do not find any significant difference in productivity between 

foreign and domestically owned firms in the Swedish economy.  See equation 12.  The selection 

equation (12a) indicates that Anglo-Saxon firms are more productive than other firms (at the 5% 

level of significance). However the multistep model (12b) does not produce any difference at all 

among the firm groups.  The finding is not only inconsistent with what Modén (1998) Karpati 

and Lundberg (2004) have shown for firms in Sweden, but also with the conclusions of a 

majority of previous empirical studies. Possible explanations for our divergent results are: (i) the 

extensive set of firm characteristics and the exploitation of econometric methods appropriate for 

the peculiarities in the data set is better able to help us select comparable firms  (ii) our research 

methodology with a production function model captures the relations between the decision to 

invest and R&D-investments, between R&D investments and innovation output, and between 

innovation output and productivity, (iii) our method highlights differences between uninational 

domestic firms and multinational domestic firms, and between different categories of foreign 

owned firms (iv) our inclusion of small firms in the analysis (the lower limit is 10 employees) 

adds a dimension that better reflects the economy as a whole, and (v) the cross-sectional nature 

of our data may mask variations in firm behaviour over time. 

In sum, the main finding is that domestic multinational firms are distinct from Nordic, Anglo-

Saxon and European and other groups of corporate owners when R&D investments and 

embeddedness in scientific, vertical and horizontal innovation systems are considered.  

However, the advantage of higher R&D intensity and possible technological knowledge 

spillover does not translate into superior innovation output or productivity performance. Our 

tentative explanation is that domestic multinationals are using the home country for developing 

technological capacity exploited in affiliates abroad. Correspondingly, the innovation and 

productivity performance in foreign multinationals are partly returns on activities created in 

their home countries. This explanation is supported by Ebersberger and Lööf (2004) who find 

that the main findings reported in this paper can be generalized to the entire Nordic economic 

area including Denmark, Finland, Norway, Iceland and Sweden. 

5.2 Some additional interesting findings 

The regression results for the selection equations and the multistep equations are described as 

Tables 13 through 18. As could be expected and consistent with the innovation literature (See 
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Cohen and Klepper 1996 and Klette and Kortum 2002) the probability of being innovative 

increases with firm size.  These results are given as Table 13 (selection equation) and Table 

17(multistep equation). In addition, a firm’s market orientation is an important determinant of 

its product innovations. A firm with a global or national market orientation has a significantly 

higher probability of introducing new innovations than firms acting mainly on the local market. 

Not surprisingly, the likelihood of being innovative is an increasing function of the intensity of 

human capital. Investment in R&D and other intangible capital is also closely associated with 

investment in tangible capital. Weak evidence is provided indicating that firms with a recent 

history of mergers or acquisitions have a larger probability of being innovative. However the 

point estimate is only significant at the 10% level of significance. 

When controlling for firm size, market orientation, productivity (as a proxy for internal financial 

resources for R&D investments), new and newly merged establishments, gross investments and 

human capital (approximated by the share of employees with a university education), we find no 

evidence that foreign ownership influences the decision to engage in innovative activities. The 

main determinants of the decision to be innovative are presence on global or national markets 

and the human capital indicator.  

Whereas the occurrence of product innovations is higher the larger the firm, innovation input, 

defined as innovation expenditures per employee, decreases with firm size. See Table 14, 

column 1 (selection equation), and Table 17 (multistep model). This is also consistent with the 

results presented by Janz et al (2004) and Lööf and Heshmati (2004).  It is should be noted that 

the two equations are not identically specified. However, common to both specifications is that 

R&D per employee is a decreasing function of firm size, while it is positively associated with 

continuous R&D, governmental subsidies and non-local market focus.  

Both international knowledge flow within the group and collaboration on innovation with 

external partners is an increasing function of the firms’ history of conducting R&D on a regular 

basis. Notable is the reported significant and negative point estimate for global market focus 

when these four equations are considered. See Table 14, column 3 and Table 15. 

Confirming previous studies, we find that innovation output increases significantly with 

innovation input. See Table 16 (Selection equation) and Table 18. The coefficient of the 

estimate indicates that a 10% increase in innovation expenditure per employee increases 

innovation output by 3%. Furthermore, as indicated by Table 18, collaboration diversity has a 

positive impact on innovation output whereas R&D funding somewhat unexpectedly has the 

opposite effect. The latter is contrary to the finding by Czarnitzki and Ebersberger (2004) and 

Lööf and Heshmati (2004) but can be explained by the formulation of the model.  The subsidy 
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effect is already incorporated in the predicted innovation variable. Human capital has a positive 

but only weakly significant effect on innovation output. 

These results indicate that all multinational firms, irrespective of ownership, have a higher 

capacity to effectively utilise innovation input to produce innovation output than uninational 

firms. In other words multinationals enjoy a higher return on their innovation investments than 

uninational firms. This may be due to their superior ability to transfer knowledge among the 

varied facilities and subsidiaries within the corporation.  

The results of the productivity equation presented in Table 16, column 4 (Selection equation) 

and Table 18 (multistep equation) show that innovation input (selection) as well as output 

(multistep) are important contributors to productivity after controlling for sector, size, capital 

investment, human capital, and process innovation. The effect is highly significant. The size of 

the estimate is within the range of what has previously been found in the literature. A 10% 

increase in innovation input increases the level of productivity by about 2 percent and a 10% 

increase in innovation output increases the level of productivity by about 2 percent.  

Interestingly we find no impact of the ownership variables in the multistep model.  The 

conclusion here is that foreign firms are not more or less productive than uninational firms or 

domestic multinational firms at the margin when using the control variables commonly used in 

the Schumpeterian literature. In the selection model, the estimate for Anglo-Saxon firms is 

significantly larger than for uninational firms at the 5% level of significance. For other groups 

of firms no difference from uninational Swedish firms can be found. 

6. SUMMARY CONCLUSIONS 
This paper explore 12 gap-hypotheses on systematic differences in R&D, spillover, innovation 

and productivity between 1 197 foreign and domestically owned firms in the Swedish economy.  

Based on the literature we would a priori expect that the foreign firms would outperform 

Swedish firms in terms of productivity and that no robust evidence could be found on 

knowledge spillover from foreign firms to domestic firms. 

The main finding is that domestic multinational firms are distinct from Nordic, Anglo-Saxon 

and European and other groups of corporate owners when R&D investments and embeddedness 

in scientific, vertical and horizontal innovation systems are considered.  However, the advantage 

of higher R&D intensity and possible technological knowledge spillover does not translate into 

superior innovation output or productivity performance. we do not find any significant 

difference in productivity between foreign and domestically owned firms in the Swedish 

economy. The finding is not only inconsistent with what Modén (1998) Karpati and Lundberg 
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(2004) have shown for firms in Sweden, but also with the conclusions of a majority of previous 

empirical studies. Possible explanations for our divergent results are: (i) the extensive set of 

firm characteristics and the exploitation of econometric methods appropriate for the peculiarities 

in the data set is better able to help us select comparable firms  (ii) our research methodology 

with a production function model captures the relations between the decision to invest and 

R&D-investments, between R&D investments and innovation output, and between innovation 

output and productivity, (iii) our method highlights differences between uninational domestic 

firms and multinational domestic firms, and between different categories of foreign owned firms 

(iv) our inclusion of small firms in the analysis (the lower limit is 10 employees) adds a 

dimension that better reflects the economy as a whole, and (v) the cross-sectional nature of our 

data may mask variations in firm behaviour over time. 

Our results support the findings by Pavitt and Patel (1999), Patel and Vega 1999 and Le Bas and 

Sierra(2001) suggesting that domestic multinationals are using the home country for developing 

technological capacity exploited in affiliates abroad. Correspondingly, the innovation and 

productivity performance in foreign multinationals are partly returns on activities created in 

their home countries. 
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Table 13 

Innovation activities, selection equations 
 Dependent variable:  

The propensity to invest in innovatio0n activities 
 Coeff Sign Std err 
Foreign ownership 0.053  0.086 

Size 0.198 *** 0.029 

Local markets Reference 

National markets 0.307 *** 0.108 

Global markets 0.585 *** 0.118 

Labor productivity 0.078  0.051 
Recently established 0.003  0.142 

Recently merged 0.216 * 0.120 

Human capital 0.579 *** 0.204 

Physical investment 0.049  0.149 

High technology manufacturing 0.833 *** 0.216 

Medium high technology manufacturing 0.190  0.126 

Medium low technology manufacturing 0.066  0.132 

Low technology manufacturing Reference 

Knowledge intensive services 0.047  0.149 

Other services -0.437 *** 0.130 

Constant -1.733 *** 0.271 
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Table 14 
Innovation activities, two equation selection models 
 Innovation input 

per worker 
Public funding Knowledge flow 

within the company 
 Coeff Sign Std err Coeff Sign Std err Coeff Sign Std err 
Corporate ownership          
DU Reference Reference Reference 
DM 0.687 *** 0.229 0.488 *** 0.170 0.613 *** 0.179 
NM 0.009  0.193 -0.102  0.186 0.279 ** 0.136 
ASM 0.103  0.213 0.047  0.197 0.309 ** 0.155 
EOM 0.150 * 0.188 -0.187  0.190 0.525 *** 0.147 

Other determinants          
Innovation input - - - - - - 0.024  0.023 
Physical capital investments 0.190 *** 0.043 0.112 *** 0.038 -0.043  0.026 
Size (emp) -0.310 *** 0.062 0.114 *** 0.036 -0.023  0.033 
Local markets Reference Reference Reference 
National markets 0.336  0.232 0.310  0.192 -0.229 * 0.133 
Global markets 0.730 ** 0.285 0.349 * 0.204 -0.453 *** 0.146 
Product orientation 0.343 * 0.208 -0.152  0.194 0.369 *** 0.145 
Process orientation 0.131  0.243 -0.168  0.229 0.264  0.163 
Continual R&D 0.143 *** 0.137 0.306 ** 0.126 0.188 ** 0.093 
Public funding 0.425 ** 0.176 -  - -0.061  0.116 
Sector dummies Included Included Included 
Constant 0.040  0.854 -2.763 *** 0.298 0.806 *** 0.296 
Wald test 260.71 ***  72.96 ***  63.99 ***  
LR test 0.09   1.27   8.11 ***  
Note:  *** (**, *) Indicates significance at the 1% (5%, 10%) level. 
DU= Domestic firms, non-multinational; DM= domestic multinational; NM= Nordic multinational, ASM= Anglo-
Saxon multinational; EOM= European and other multinationals. 
The results of the selection equation are not reported here.  
The Wald statistic tests joint significance and the LR tests the correlation of the two equations. If this correlation is 
not significantly different from 0, Heckman's model is equivalent to the combination of a regression for the outcome 
and a probit model for selection variable.
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Table 15 
Innovation activities, two equation selection models (continued) 
 Domestic 

collaboration 
Domestic vertical 

collaboration 
Domestic horizontal 

collaboration 
Utilization of 

domestic science 
system 

 Coeff Sign St err Coeff Sign St err Coeff Sign St err Coeff Sign St err 
Corpor.ownership             
DU Reference Reference Reference Reference 
DM 1.318 *** 0.247 1.253 *** 0.213 0.584 *** 0.195 0.832 *** 0.214 
NM 0.150  0.147 0.236  0.173 0.102  0.178 0.224  0.179 
ASM 0.205  0.171 0.297  0.189 0.094  0.193 0.392 ** 0.190 
EOM 0.232  0.149 0.334 ** 0.167 0.187  0.171 0.400 ** 0.170 

Other determinants             
Innovation input 0.093 *** 0.033 0.107 *** 0.037 0.119 *** 0.042 0.125 *** 0.040 
Physical cap invest -0.027  0.032 0.001  0.035 -0.045  0.038 0.037  0.041 
Size 0.065  0.049 0.104 *** 0.034 0.104  0.086 0.271 *** 0.041 
Local markets Reference Reference Reference Reference 
National markets -0.707 *** 0.154 -0.613 *** 0.169 -0.726 *** 0.172 -0.507 ** 0.240 
Global markets -0.786 *** 0.164 -0.664 *** 0.186 -0.825 *** 0.197 -0.449  0.280 
Product orientation 0.159  0.162 0.324 * 0.185 0.117  0.184 0.186  0.186 
Process orientation -0.003  0.179 0.032  0.215 -0.019  0.209 -0.083  0.215 
Continual R&D 0.667 *** 0.135 0.757 *** 0.135 0.635 *** 0.210 0.753 *** 0.154 
Public funding 0.722 *** 0.147 0.545 *** 0.150 0.332 ** 0.141 0.743 *** 0.169 
Sector dummies Included Included Included Included 
Constant 0.054  0.470 -1.275  - -0.626  1.067 -2.88 ***  
Wald test 103.26 ***  260.20 ***  69.65 ***  188.95 ***  
LR test 2.18   0.01   0.64   0.82   
Notes: *** (**, *) Indicates significance at the 1% (5%, 10%) level. 
DU= Domestic firms, non-multinational; DM= domestic multinational; NM= Nordic multinational, ASM= Anglo-
Saxon multinational; EOM= European and other multinationals. 
The results of the selection equation are not reported here.  
The Wald statistic tests joint significance and the LR tests the correlation of the two equations. If this correlation is 
not significantly different from 0, Heckman's model is equivalent to the combination of a regression for the outcome 
and a probit model for selection variable. 
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Table 16 
Innovation activities, two equation selection models (continued) 
 Patent application Products new  

to the market 
Returns to innovation 
per worker 

Labor productivity 

 Coeff Sign St err Coeff Sign St err Coeff Sign St err Coeff Sign St err
Corpor.ownership             
DU Reference Reference Reference Reference 

DM 0.635 *** 0.219 0.674 *** 0.246 0.923 *** 0.261 0.031  0.131
NM 0.073  0.174 0.219  0.146 0.612 *** 0.222 0.143  0.110
ASM 0.370 * 0.186 0.275 * 0.157 0.587 ** 0.246 0.270 ** 0.121
EOM 0.513 *** 0.169 0.317 ** 0.149 0.476 ** 0.217 -0.007  0.107

Other determinants             
Innovation input 0.109 *** 0.039 0.036  0.029 0.145 *** 0.041 0.105 *** 0.021
Physical cap invest 0.059  0.044 0.056  0.034 0.067  0.047 0.209 *** 0.023
Size 0.126 ** 0.061 0.021  0.068 -0.210 *** 0.058 0.021  0.028
Local markets Reference Reference Reference Reference 

National markets 0.325  0.245 0.136  0.187 0.339  0.235 0.363 *** 0.118
Global markets 0.750 *** 0.290 0.157  0.258 0.244  0.257 0.382 *** 0.135
Product orientation 0.418 ** 0.191 0.864 *** 0.335 1.677 *** 0.234 -0.261 ** 0.119
Process orientation -0.108  0.216 -0.099  0.173 0.217  0.269 -0.036  0.138
Continual R&D 0.575 *** 0.131 0.366 *** 0.140 0.137  0.159 -0.037  0.081
Public funding 0.471 *** 0.162 0.075  0.139 -0.278  0.196 -0.124  0.100
Sector dummies Reference Reference Reference Reference 

Constant -2.621 *** 0.234 -1.908 *** 0.531 2.581 *** 0.559 3.960 *** 0.312
Wald test 105.34 ***  129.70 ***  165.34 ***  292.42 ***  
LR test 0.01   0.61   12.38 ***  0.06   
Note:  *** (**, *) Indicates significance at the 1% (5%, 10%) level. 
DU= Domestic firms, non-multinational; DM= domestic multinational; NM= Nordic multinational, ASM= Anglo-
Saxon multinational; EOM= European and other multinationals. 
The results of the selection equation are not reported here.  
The Wald statistic tests joint significance and the LR tests the correlation of the two equations. If this correlation is 
not significantly different from 0, Heckman's model is equivalent to the combination of a regression for the outcome 
and a probit model for selection variable. 
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Table 17 
Multi step production function model 
Step 1: Selection equation 
Dependent variable: The probability to be an innovative firm 
 Coefficient  Std.err. 
Foreign ownership 0.068  0.085 
Size 0.198 *** 0.029 
Local markets Reference 
National markets 0.337 *** 0.106 
Global markets 0.627 *** 0.113 
Recently established -0.039  0.141 
Recently merged 0.228 * 0.119 
Human capital 0.539 ** 0.215 
Investment per employee (log) 0.065 *** 0.022 
Constant -1.424 *** 0.183 
Step 2:  Innovation input equation Dependent variable  
Log innovation expenditures per employee 
DU Reference 
DM 0.651 *** 0.230 
NM 0.041  0.193 
ASM 0.125  0.213 
EOM 0.141  0.188 
Size -0.293 *** 0.054 
Local markets Reference 
Regional markets 0.468 ** 0.216 
Global markets 0.936 *** 0.254 
Public funding for R&D  0.426 ** 0.176 
Process innovation 0.272 ** 0.121 
Continuous R&D  1.183 *** 0.136 
Constant -0.604  0.678 
Note: *** (**, *) indicates significance at the 1% (5%, 10%) level. DU= Domestic firms, non-multinational; 
DM= domestic multinational; NM= Nordic multinational, ASM= Anglo-Saxon multinational; EOM= European 
and other multinationals. 6 sector dummies included in the regression, not reported here.  
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Table 18 
 Multi step production function model (continued) 
Step 3: Innovation Output equation 
Dependent variable: The log of innovation sales per capita 
 Coefficient  Std. error 
DU Reference 
DM 0.519 * 0.268 
NM 0.638 *** 0.212 
ASM 0.455 * 0.228 
EOM 0.308  0.226 

Predicted innovation input 0.393 *** 0.136 
Predicted labour productivity 0.242  0.286 
Size -0.077  0.111 
Inverted Mills’ ratio from the selection equation. -0.618  0.756 
Public funding for R&D  -0.566 *** 0.202 
Collaboration diversity 0.992 ** 0.398 
Human capital 0.880 * 0.466 
Constant 0.926  1.989 
Step 4:  Productivity equation  
Dependent variable: Log sales per employee   
DU Reference 
DM -0.103  0.156 
NM 0.013  0.113 
ASM 0.160  0.131 
EOM -0.051  0.112 
Predicted innovation output 0.221 *** 0.086 
Physical Investment per employee (log) 0.183 *** 0.050 
Process innovation -0.021  0.075 
Size 0.006  0.026 
Human capital -0.357  0.243 
Constant 4.095 *** 0.224 
Note: *** (**, *) indicates significance at the 1% (5%, 10%) level. DU= Domestic firms, non-multinational; 
DM= domestic multinational; NM= Nordic multinational, ASM= Anglo-Saxon multinational; EOM= European 
and other multinationals. 6 sector dummies included in the regression, not reported here. 
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APPENDIX 

 The endogenous variables  

• Innovation engagement (the firm has introduced a product innovation, a process innovation or 
ongoing innovation projects, dummy) 

• R&D and other investments per employee (log) 
• R&D subsidies (dummy) 
• The utilization of sources of knowledge for innovation from other enterprises or establishments 

within the group. 
• Embeddedness in domestic innovation system (an aggregate of collaboration within the 

enterprise group, suppliers, clients, competitors, consultancies, competitors, private non profit 
research laboratories, universities, governmental R&D facilities, dummy) 

• The utilization of knowledge from up and down the value chain (vertical) (customers and 
suppliers) 

• The utilization of the domestic science base (scientific innovation system; universities, 
governmental R&D facilities and private R&D laboratories) 

• The utilization of sources of knowledge for innovation from other enterprises or establishments 
within the group. 

• Patents (dummy) 
• Radical innovation (products new or significantly improved for the market, dummy) 
• The return on innovation investments. Innovation sales per employee. (log) 
• Labor productivity. Sales per employee. (log)   

 The exogenous variables, used in the selection equation (2): 

• Foreign ownership (firms with headquarter in foreign country is used a proxy) 
• Size (log employment) 
• Productivity (log labor productivity) 
• Significant market area – local, national or global (dummies)  
• Newly established firm 
• Recently merged firm 
• Human capital (university educated/total employment) 
• Tangible investment (log) 
• High technology manufacturing sector, medium high technology manufacturing sectors, medium 

low technology manufacturing sectors, low technology manufacturing sectors, knowledge 
intensive services and other services (dummies) 

 
The exogenous variables, used in the probit model  (3): 

• Classification of corporate governance: uninational Swedish firms, Swedish multinational firms, 
Nordic multinational, Anglo-Saxon multinational and European and Other multinationals 
(dummies) 

• Size (log employment) 
• Productivity (log labour productivity). This variable is not included in the multistep model.  
• Significant market area – local, national or global (dummies)) 
• Newly established firm 
• Recently merged firm 
• Human capital (university educated/total employment) 
• Tangible investment per employee (log) 
• High technology manufacturing sector, medium high technology manufacturing sectors, medium 

low technology manufacturing sectors, low technology manufacturing sectors, knowledge 
intensive services and other services (dummies) 
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Determinant variables, the regressions of equation (4) and (5): 

• Classification of corporate governance: uninational Swedish firms, Swedish multinational firms, 
Nordic multinational, Anglo-Saxon multinational and European and Other multinationals 
(dummies) 

• Size (log employment) 
• Human capital (university educated/total employment) 
• Tangible investment per employee (log) 
• Diversity (domestically and globally cooperation on innovation, dummy)   
• Innovation input per worker (log) 
• Significant market area – local, national or global (dummies) 
• Product oriented innovation strategy (dummy) 
• Process oriented innovation strategy (dummy) 
• Continuous R&D (dummy) 
• Public funding (dummy) 
• High technology manufacturing sector, medium high technology manufacturing sectors, medium 

low technology manufacturing sectors, low technology manufacturing sectors, knowledge 
intensive services and other services (dummies) 

 

 

 

 

 


