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FOREWORD 

This report was presented to the Working Party on Globalisation of Industry at its meeting in 
November 2006 as a contribution to the project on the Internationalisation of R&D.  An updated version 
was recommended to be made public by the Committee for Industry, Innovation and Entrepreneurship in 
February 2008. 

This report was prepared by Thomas Hatzichronoglou of the OECD Secretariat and it is published 
under the responsibility of the Secretary-General of the OECD. 
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Main findings 

• Between 1995 and 2003, the R&D expenditures of foreign-controlled affiliates constituted one of the most 
dynamic elements of the process of globalisation. These outlays increased twice as fast as the affiliates� 
turnover or their host countries� aggregate imports. 

• Foreign-controlled affiliates increased their R&D spending by between half and three times as much as firms 
under national control.  

• In some countries (the United Kingdom and the Netherlands), it was because of increased spending by 
foreign affiliates that industrial R&D outlays did not show negative growth rates. 

• Between 1995 and 2003, France attracted respectively about one-third and one-half as much inward R&D 
investment as Germany and the United Kingdom. 

• The volume of R&D expenditures of multinational firms in emerging countries is still modest but their growth 
is extremely rapid. 

• Industries in the field of information and communications technologies (ICTs) play a dominant role in OECD-
area R&D expenditures, but they are less internationalised than the pharmaceutical or automobile industries 
(as measured by the ratio of R&D performed abroad to R&D performed within the country). 

• The EU-15 countries spent as much as the United States on R&D in the pharmaceutical industry and even 
more than the US in the automobile industry. However, they lag very far behind in information and 
communication technologies (ICTs) and biotechnologies. 

• In some countries (Ireland, Belgium, Austria, Portugal and Hungary), outlays for technology payments (i.e. 
purchase of patents, licences, know-how, etc.) exceeded business-sector R&D expenditures. 

• In all countries except the United States and Japan, industrial R&D expenditures in 2006 were lower than 
the outlays of the seven largest-spending multinational groups combined. 

• In the United States, parent companies perform about 70% of industrial R&D but account for only 30% of 
US industry turnover.  

• In the EU-15 countries, firms under European control account for 85% of aggregate industrial R&D outlays. 
In Japan, firms under Japanese control account for 97% of the total. 

• Swiss multinationals performed as much R&D abroad as they did in Switzerland. In most other countries, 
R&D performed abroad accounted for between 2% and 30% of the total. From this standpoint, Switzerland�s 
industrial R&D is the most internationalised. 

• In most European countries, the leading investors in R&D were other European countries, except in the 
United Kingdom, where over 50% of R&D spending was under US control. 

• The leading destination for outward R&D investment by European countries was the United States. 

• R&D spending by US multinationals in emerging countries grew sharply between 1995 and 2003, but in 
2003 the amounts involved were modest in relation to aggregate expenditures abroad (2.5% in China, 3.1% 
in the Middle East, 1.5% in Africa, 3.1% in Latin America). 

• Surveys to identify the factors that determine where R&D investment is located reveal that the quality of 
R&D personnel, access to public and university R&D and the quality of infrastructure are the most important 
factors. What is new is the importance attached recently to personnel costs and the cost of other R&D 
activities. 
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INTRODUCTION 

The internationalisation of scientific and technological activities is not a new phenomenon in the 
process of economic globalisation. However, in recent years it has grown in scale. More particularly, the 
internationalisation of industrial R&D by multinational firms lies at the heart of these developments. The 
role and strategy of multinational firms in R&D raises new issues not only for the firms themselves but 
also for the policy makers responsible for developing their countries� policies on research and innovation. 

For a long time, some experts thought that, faced with international competition, enterprises would 
tend to keep a close watch on R&D activities and keep them as close as possible to their base in the 
country of origin. 

Others, however, considered that R&D activities were also likely to be included in the economic 
globalisation process and, consequently, likely also to spread across all the major markets in which 
international firms were established. 

These divergent views were recently dissipated thanks to the new surveys organised by member 
countries and co-ordinated at international level by the OECD Secretariat, and by Eurostat at European 
level. 

The results of these surveys showed that industrial R&D is in fact becoming increasingly 
internationalised, and that over the last ten years it has become the most dynamic activity of multinational 
companies, just behind mergers/acquisitions and international investment. 

For policy makers, it will be important first to identify all the forms of internationalisation of R&D, 
and then try to evaluate the possible impact of each form on their own country�s potential for innovation 
and technology. 

Until now, authorities in all countries have focused their attention essentially on research carried out 
within their borders. However, if one takes into account the different forms of internationalisation of R&D, 
several questions arise concerning the benefits attributed to each of these forms. 

Firstly, it has been found that part of the R&D performed within a country�s borders may often be 
carried out by foreign firms on behalf of other enterprises or users located abroad. Conversely, firms 
located abroad may carry out research from which essentially domestic enterprises will benefit. 

A second question concerns the nature of the research carried out. Is it development work with the 
objective of adapting products to local markets, or is it research aimed at developing new technologies 
destined for global markets? 

In this context, it will be important to be able, on the one hand, to assess how R&D laboratories of 
foreign affiliates contribute to the technological development of those countries and, on the other, what 
benefits are gained by the parent companies of those foreign-based affiliates, in the investing countries. 

In the light of these considerations, it is becoming increasingly difficult for a country to provide a 
really precise definition of the idea of �national research effort� based on traditional statistics. The chief 
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problem is the difficulty of evaluating precisely the role of multinational firms, whether domestic or 
foreign, when their R&D activities are developed and distributed across many countries around the world. 

In this context, many questions arise, among which the following might be mentioned:  

• What are the main forms of internationalisation of firms� R&D? 

• What is the extent of this internationalisation, and how is it likely to evolve?  

• In which countries and regions do multinational firms locate their research laboratories? 

• What are the main changes in where R&D is performed, and which sectors are concerned? 

• What are the links between the internationalisation of production and of research? 

• What are the factors that play a decisive role in the location of multinational firms� R&D 
laboratories? 

• What are the links between multinationals� R&D activity and their commercial and direct 
investment strategy? 

• What are the links between research activities, technology transfer, patenting and protection of 
intellectual property? 

• What are the benefits that a country can draw from the internationalisation of R&D? 

• What are the potential risks that may arise from such internationalisation? 

This report can answer only a few of these questions, while priority will be given to setting out the 
facts and trends that emerge from the data available. 
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1. Main forms of internationalisation of R&D 

The internationalisation of industrial R&D can take various forms, depending on whether reference is 
being made to the performance of R&D or to its financing. Among the forms of performance, distinctions 
can be made among the following categories: 

• Establishing R&D activities by foreign-controlled affiliates in the host country. 

• Setting up R&D laboratories abroad by investing countries (countries of origin). 

• Creation of joint ventures situated in one of the investing countries or in a third country. 

• Co-operation agreements or technological alliances between independent groups belonging to 
different countries, whether or not they have financial links to each other. 

• The various forms of international subcontracting of R&D. 

With respect to financing, distinctions can be made between at least two categories: 

• Inward or outward international financing of R&D activities between firms or institutions having 
no financial links. 

• Inward or outward international financing of R&D between firms having financial ties or 
belonging to the same groups. 

1.1 Aspects relating to R&D performance 

1.1.1 Establishment of R&D activities in the host country by foreign-controlled affiliates (inward 
investment) 

As a rule, the establishment of R&D activities in a host country follows the setting up of production 
units, but in some cases there may be no connection with the affiliates� production activities. These 
laboratories can be created in three different ways: 

• As �greenfield� investments created from scratch by foreign multinationals. 

• By extending the capacity of laboratories belonging to existing foreign affiliates. 

• Via acquisition by foreign investors of the R&D laboratories of existing firms, whatever their 
origin. 

Some foreign-controlled affiliates in host countries engage in R&D as their main activity. Such 
affiliates, having the legal status of an independent company, may perform R&D: 

• For other firms controlled by residents of the host country; 

• For the foreign groups to which they belong; 

• For other foreign-controlled affiliates in the host country; 

• For other companies abroad not belonging to the same groups as themselves. 
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As a rule, the majority of these affiliates, whose main activity is R&D, perform R&D on behalf of 
firms controlled by residents of the host country. These residents may have their own R&D activities and 
subcontract to the affiliates in question the part deemed less strategic, or for which they do not have the 
requisite in-house skills. In some cases, the firms may perform no R&D activity themselves but 
subcontract their entire R&D requirements. 

1.1.2 Setting up R&D laboratories abroad by investing countries (outward investment) 

As in the case of inward investment, the setting up of R&D activities abroad can concern: 

• R&D laboratories created from scratch (greenfields). 

• Extension of existing laboratories. 

• Acquisition of existing laboratories as part of the restructuring of the R&D activities of an 
enterprise group. 

Laboratories can also be set up abroad by firms whose main activity is R&D. 

1.1.3 Creation of joint ventures 

Joint ventures involve agreements between two or more enterprises or groups of different nationalities 
that set up a joint undertaking distinct from the parent companies in order to pursue and complete joint 
R&D projects. The parent companies provide all of the capital of the joint undertaking. 

1.1.4 Co-operation agreements or technological alliances 

Inter-firm co-operation agreements or alliances refer to any long-term pact entered into by two or 
more enterprises in order to institute collaboration between them, with or without reciprocal equity 
investment. This definition can apply to a wide spectrum of co-operation agreements and alliances, 
excluding corporate acquisitions and mergers.  

From this standpoint, it is in a firm�s interest to adopt a co-operation or alliance strategy rather than 
one of merger or acquisition if the technological trajectories of the firms involved intersect, or if learning is 
proceeding at a rapid pace: a strategy of in-house development (acquisition strategy) may prove too slow 
and too restrictive, given the speed of technological change.  

There are many prime motivating factors that can prompt firms to enter into R&D co-operation 
agreements, but they can be summarised by the following categories: 

• To seek new knowledge and technological capabilities and have access to all intermediate 
findings of R&D and the process of innovation. 

• To share R&D costs and the risks of innovation. 

• To attempt to regulate the sometimes devastating effects of competition by maintaining acquired 
positions (defensive strategy) or by bolstering technological advantages and catching up with the 
competition (offensive strategy).  
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1.1.5 International R&D subcontracting 

In accordance with the definition adopted by the OECD Handbook on Economic Globalisation, 
subcontracting is said to take place when one firm (the �principal�) contracts with another firm (the 
�subcontractor� or �supplier�) to perform one or more aspects of production linked, in this case, to R&D. 
This activity can differ from co-operation agreements and alliances in at least three respects: 

• First, as indicated above, principals may be enterprises that engage in no in-house R&D activity 
but that contract out their R&D requirements. 

• Second, in contrast to most agreements and alliances which fairly frequently involve reciprocal 
shareholdings in the firms involved, in the case of subcontracting there are theoretically no 
financial links between the contracting companies. 

• A final difference involves the participants: in contrast to co-operation agreements and alliances, 
it is possible that subcontractors may not be business enterprises, but rather universities, 
laboratories, public bodies or consultancies. 

In some cases (subcontracting/partnership), international subcontracting can be similar to co-operation 
agreements. On the other hand, it must be considered an alternative solution to direct investment and 
relations between parent companies and affiliates.  

1.2 Aspects relating to R&D financing 

Another form of the internationalisation of R&D is its financing. 

1.2.1 Financing of R&D from abroad 

This category comprises all of a compiling country�s companies whose R&D funds come partly from 
abroad. In some countries, an increasingly significant share of R&D � as much as 25% of total expenditure 
� is financed from abroad. These funds can be either public, as in the case of government contracts or aid 
from international institutions such as the European Commission, or they can be private, as when parent 
companies finance the R&D of their affiliates abroad or when firms abroad commission R&D work from 
firms in the compiling country. 

1.2.2 Financing of R&D destined for abroad 

This is R&D that is funded by companies located in the compiling country but performed abroad. It 
can involve international subcontracting, co-operation agreements or intra-firm financing flows. 

1.2.3 Financing of the R&D of foreign-controlled affiliates from abroad 

While the previous two categories relate to all the firms in a given compiling country, this final 
category concerns foreign-controlled affiliates. It relates mainly to funds from abroad that finance the R&D 
of these affiliates in the compiling country.  

1.3 Data availability 

This section will refer to data that are available for a large number of countries through national 
surveys and especially OECD surveys of its member countries. Some countries may have additional data 
which are not necessarily conveyed to the OECD Secretariat. 
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1.3.1 R&D activities of foreign-controlled affiliates in the host countries (inward investment) 

Data in this category are collected by the OECD as part of its surveys of the globalisation of the 
activity of multinational firms. The data collected relate to the performance of R&D and the number of 
researchers, in respect of the manufacturing industry. The figures are broken down separately by industrial 
sector and by geographical origin. Matrices are also available that break data down by both industrial 
sector and country of origin (but only for certain major investing countries and selected geographical 
areas). Beginning in 2006, the Secretariat will also request data on R&D in services in connection with its 
globalisation surveys. 

1.3.2 R&D activities abroad by investing countries (outward investment) 

As in the case of other categories of variables, most of the member countries do not collect data on the 
R&D activity of their own multinationals abroad. To date, only six countries have been able to provide 
such data, essentially in respect of R&D performance expenditures abroad. A handful of countries also 
provide data on the R&D expenditures of parent companies, not only abroad but in the country of origin as 
well.  

On an analytical level, if there are no data on the R&D activity of a country�s multinationals abroad, 
these data are reconstituted on the basis of reporting by other host countries, at least with regard to the 
OECD area. 

1.3.3 R&D joint ventures 

Few countries compile data on the activities of R&D joint ventures. However, such data are often so 
rare they become statistically confidential. Moreover, some data may be included in the total but not 
separately identified, while many joint-ventures reflect 50-50% ownership, and therefore would be outside 
the scope of the recommendations for statistics on multinationals� activity. 

1.3.4 R&D co-operation agreements and alliances 

Data on transnational agreements and alliances are collected exclusively by private sources, which 
include research centres and universities. The main limitation of these data is that they are not comparable 
from one source to another for lack of common methodology. The main sources for these databases are 
information published in the press and public announcements by the firms concerned. This may constitute 
a linguistic bias that could impair exhaustiveness. Moreover, no information is compiled regarding the 
termination of agreements or alliances, or why they break up. 

1.3.5 International subcontracting of R&D  

Strictly speaking, no country compiles data on this form of internationalisation of R&D. The only 
available data that come close to this category relate to foreign-controlled firms whose main activity is 
R&D. These data are collected by the OECD Secretariat in connection with surveys on the service 
activities of multinationals. 

To date, the data available on these businesses have covered variables other than R&D, such as 
turnover and value added. Without specific data on R&D, it is difficult to estimate the ratio of R&D to 
turnover or value added. Turnover includes commercial services which should theoretically be excluded, 
whereas value added excludes intermediate consumption, which according to the Frascati Manual should 
be included in R&D expenditure. 
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1.3.6 Inward financing of R&D 

Data on financing from abroad are compiled as part of the OECD�s international surveys on R&D, 
and not the surveys on globalisation. 

These data cover all firms, making no distinction between lenders and recipients. However, the 
Secretariat recently asked the member countries to break down funding from abroad and identify donors, 
but at present few data are available. Donors may be public, as in the case of published contracts or aid 
from international institutions such as the European Commission, or they may be private, as when parent 
companies finance the R&D of their affiliates abroad or when other firms abroad commission R&D work 
from firms in the compiling country.  

1.3.7 Outward financing of R&D 

This is R&D that is funded by companies located in the compiling country but performed abroad. This 
information is not yet available for all of the OECD countries.  

1.3.8 Inward financing of the R&D of foreign-controlled affiliates  

These data are not currently requested in OECD surveys on the R&D activity of foreign-controlled 
affiliates in the host country.  

2. Dynamics of the internationalisation of R&D 

Bearing in mind the availability of the data in this report, only certain forms of the internationalisation 
of R&D are discussed. Primarily, for the majority of OECD countries, it is the development of foreign 
affiliates� R&D activity in the host country that is presented. 

For some countries, their own affiliates� R&D activity abroad is also discussed, whereas for virtually 
all of the OECD countries it is the share of industrial R&D financed from abroad over the recent period 
that is presented.  

For the reasons mentioned earlier, the forms of internationalisation involving joint ventures, 
co-operation agreements and technological alliances will not be presented in this report. There will, 
however, be a brief description of a number of aspects concerning the international subcontracting of 
R&D.  
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2.1 Extent and trends of foreign affiliates� R&D in the host countries 

The first question that arises concerning the internationalisation of R&D is to ascertain the extent to 
which economic globalisation gives a stronger impetus to relocating R&D activities abroad.  

Box 1.Definition of foreign-controlled affiliates 

An affiliate is considered to be foreign-controlled if the majority of its ordinary voting shares (over 50% of the capital) 
are held by a single foreign (non-resident) investor, or by a group of foreign investors acting in concert, such as 
members of the same family or certain enterprises and their affiliates.  

More generally, the notion of control means the ability to appoint a majority of the directors empowered to manage the 
enterprise, direct its activities and determine its strategy.  

In some cases, control may be exercised by a foreign investor who does not own a majority of voting shares, in 
particular if the other shareholders are highly dispersed. In that case, national authorities must verify that the 
shareholder in question effectively exercises control and manages the enterprise. 

Control may be exercised either directly or indirectly. In practice, an enterprise may control another one indirectly 
through a third enterprise, even if it does not directly hold a majority of voting shares.  

For further details, see OECD Handbook of Economic Globalisation Indicators, Chapter 3, Section 3.3.2. 

 
A simultaneous examination of the evolution of the main driving forces of economic globalisation, 

namely international trade, direct investment and the production activities of multinationals abroad, as well 
as the spread of technology through the relocation of R&D activities abroad, provides the basis for an 
initial observation. 

Figure 1 shows the evolution within the OECD area of aggregate data concerning the total imports, 
stocks of direct investment and turnover of foreign-controlled affiliates (see definition in Box 1), and the 
R&D expenditure of those affiliates.  

Since 1995, R&D expenditure by foreign-controlled affiliates has grown faster than their turnover or 
total imports. Only direct investment shows strong growth, due to the acceleration of mergers/acquisitions 
during that period, especially in 2000. These results show that R&D is one of the most dynamic elements 
in the globalisation process. 



 DSTI/EAS/IND/SWP(2006)1/FINAL 

 13

Figure 1. Evolution of the main driving forces of globalisation of goods and services  
in the OECD1 area 
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1. Countries included: United States, Japan, United Kingdom, France, Germany, Canada, Netherlands, Sweden, 
Czech Republic, Finland, Hungary, Ireland and Poland. 

Source: OECD, AFA, International investment and International trade databases, May 2007. 

Table 1. Main driving forces of globalisation in the OECD area 

Billions of current dollars 

 1995 2003 Growth 
1995-2003 

Foreign-controlled 
turnover 

3 580 6 335 77% 

Total imports 3 238 4 770 47% 

Stocks of inward direct 
investment 

1 535 4 703 206% 

Foreign-controlled R&D 34 71 110% 

 

Of course, in absolute terms, the R&D expenditure by foreign-controlled affiliates is fairly low as 
compared with the other aggregate figures (see Table 1). Nevertheless, its importance to growth and 
innovation in the host countries is not proportional to its nominal value. 
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2.2 Growth of R&D expenditure by foreign-controlled and domestically-controlled firms 

Figure 2. Growth of R&D expenditures of affiliates under foreign control and firms controlled by the compiling 
country between 1995 and 2003 in selected OECD countries 

In constant PPP (2000) 
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Finland and Netherlands: 1997-2003; Portugal: 1999-2003. 

Source: OECD, AFA database, May 2007. 

The dynamism of foreign-controlled affiliates� R&D is shown not only in relation to multinationals� 
total imports or turnover in the OECD area; it is also shown in relation to the growth in R&D expenditure 
by domestically-controlled firms (Figure 2).  
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In all countries except Spain, foreign-controlled firms increased their R&D expenditure by between 
0.4 and four times as much as firms under national control. 

In the United Kingdom and the Netherlands, only foreign-controlled affiliates showed strong growth, 
while the R&D expenditure of domestically-controlled firms showed a decline (Figure 2). It is thanks to 
R&D investment by foreign affiliates that overall growth of business-sector R&D in these two countries 
was not negative.  

Figure 3. Share of affiliates under foreign control in total business-sector R&D expenditures, 2004 
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Australia, Greece: 1999; Turkey: 2002; Germany, Hungary, Ireland, Japan, Netherlands, Portugal, Sweden: 2003. 

Source: OECD, AFA database, May 2007. 

The contribution of foreign affiliates to R&D growth in the business sector is all the more significant 
in that the share of foreign-controlled R&D is relatively high (e.g. Ireland, Sweden, United Kingdom and 
Canada). In Japan, on the other hand, the very high growth (+433%) of foreign affiliates� R&D contributed 
only modestly to overall R&D growth because of the limited presence of foreign affiliates (see Figure 3). 

Between 1995 and 2003, the R&D expenditure of foreign-controlled firms in the OECD countries 
rose by 38 billion purchasing power parity dollars and by 37 billion current dollars. In absolute value, this 
rise can be seen in all the countries. However, at the end of the period under review, the shares of each 
country in aggregate OECD-area R&D expenditure by foreign affiliates had changed. The shares of 
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Germany, Japan and the United Kingdom increased, while those of the United States, France and Canada 
declined (Figure 4). 

Figure 4. Trends in the share of R&D expenditure under foreign control in the business sector in selected 
OECD countries between 1995 and 2003 
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1. Consists of the Czech Republic, Finland, Hungary, Ireland, Poland, the Netherlands and Sweden. 

Source: OECD, AFA database, May 2007. 

Despite this decline, the United States continued to attract 42.3% of total R&D expenditure by foreign 
affiliates in the OECD area, although in terms of turnover, the share of the same affiliates was only 33.5%. 
This shows that, for foreign affiliates, the United States is a more attractive country for research than for 
production. 

Conversely, the opposite phenomenon can be seen in France: in 2003, the turnover of foreign 
affiliates was 12.6% of the total turnover of foreign affiliates in the OECD area, but the R&D expenditure 
of those same affiliates accounted for only 7.8% of the area total. 

Figures 5 and 6 also confirm the slowing growth in R&D expenditure by foreign affiliates in France. 
Figure 5 shows the breakdown by country of growth in R&D expenditure by foreign affiliates between 
1995 and 2003. During that period, foreign affiliates in France increased their expenditure by only 
USD 2.4 billion, compared with USD 4.6 billion in the United Kingdom, USD 6.7 billion in Germany and 
USD 2.9 billion in Japan. 
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Figure 5. Breakdown by country of growth in R&D expenditure by affiliates under foreign control  
between 1995 and 2003 
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Source: OECD, AFA database, May 2007. 

Figure 6 confirms the preceding results insofar as, in 2003, foreign affiliates in France spent a smaller 
percentage of their turnover on R&D than they had in 1995. Figure 6 also shows the good performance of 
Germany, Japan and Sweden. Foreign affiliates of those three countries not only spent the highest 
percentage of their turnover on R&D, but in addition this percentage rose sharply between 1995 and 2003. 
Another characteristic common to the three countries mentioned above is that foreign affiliates� R&D was 
essentially concentrated in two sectors: the pharmaceutical industry and the automobile industry.  

In the Central European countries, the situation is more varied. In Hungary and the Czech Republic, 
over 60% and 45% respectively of enterprise-sector R&D expenditure was foreign-controlled in 2004. In 
the Slovak Republic and Poland, these percentages were around 20% and 15% respectively (Figure 3). 
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Figure 6. Value and growth rate of R&D intensities1 of affiliates under foreign control 
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Source: OECD, AFA database, May 2007. 

On the other hand, foreign affiliates in these four countries devoted a small percentage of their 
turnover to R&D (Figure 6). Between 1995 and 2003, Poland received the least foreign investment in R&D 
(Figure 5), while in Hungary R&D expenditure by foreign affiliates rose faster than their turnover.  

It should also be mentioned that Hungary and Ireland were the only countries where R&D intensities 
(i.e. ratio of R&D expenditure to turnover of affiliates under foreign control) were higher than for 
domestically-controlled firms. This may reflect the relative lack of investment in R&D by domestically-
controlled enterprises in those two countries. It can also be observed that both in Hungary and Ireland, 
technology payments (licences, patents, know-how, technical assistance, studies, R&D, etc.) far exceeded 
the R&D expenditure of enterprises in general (Figure 32). This was also the case in Poland and Portugal. 
There is a presumption that firms in general in these countries tend to buy the bulk of the technology they 
need abroad rather than developing it at home. 

The case of Ireland deserves mention in that spending on purchases of foreign technology (technology 
payments) was ten times higher than the R&D expenditure of all firms. This considerable gap can also be 
explained by causes other than the technological needs of local firms (e.g. transfer prices). 
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2.3 Aspects relating to the financing of R&D from abroad 

Another aspect of the internationalisation of R&D is its financing from abroad. In some countries, the 
proportion of business-sector R&D that is financed from abroad has remained insignificant.  

For instance, the proportions are 0.4% in Japan, 0.9% in Korea and 1.0% in Finland. In other 
countries it is fairly low: 2.3% in Germany, 3.7% in Australia, 3.2% in Poland and 4.5% in the Czech 
Republic. In contrast, in some countries a significant share of corporate R&D has been financed from 
abroad in recent years. Among them are the United Kingdom (27%), Hungary (18%), Greece (19%), the 
Netherlands (15%), Canada (15%) and Belgium (13%). Since 1995 the proportion of R&D financed from 
abroad has declined in Canada but increased markedly in Hungary (Figure 7).  

Figure 8 combines two pieces of information: the share of business R&D financed from abroad and 
the share of R&D that is foreign-controlled. Although the figure cannot be used for formal identification of 
either the donors from abroad or the destinations (national firms or foreign-controlled firms), it does 
provide certain useful indications. 

When high percentages of foreign-controlled R&D and R&D financing from abroad are observed 
simultaneously, a logical assumption is that it is highly probable that much of the financing from abroad is 
destined for foreign-controlled affiliates. The likelihood of this is even greater if the share of foreign-
controlled business-sector R&D is very high, as it is in Hungary for example (70%). 

In other countries, additional information can confirm the fact that foreign affiliates receive funding 
for R&D from their parent companies abroad. This is the case in the United Kingdom, for example. 

Figure 7. Percentage of the business enterprise expenditure on R&D (BERD) financed from abroad 
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Source: OECD, MSTI database, May 2007. 
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Figure 8. Financing of BERD from abroad and share of R&D under foreign control 
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Source: OECD, MSTI and AFA databases, May 2007. 

In contrast, it can be assumed that the relatively high proportion of R&D financed from abroad in 
Greece is destined for national firms, insofar as foreign affiliates� share of R&D is very low, at less than 
5% of the total. Consequently, it could also be deduced that the donors are other than parent companies of 
foreign affiliates. Indeed, in the case of Greece, the majority of this funding comes from the European 
Union. 

The case of Ireland is of special interest in that a high proportion (roughly 70%) of foreign-controlled 
R&D corresponds to foreign financing of less than 10%. The only conclusion to be drawn from this is that 
foreign-based parent companies finance only a modest share of the R&D of their affiliates in Ireland. 

2.4 The sectoral dimension 

In the internationalisation of industrial R&D, some sectors are more important than others. However, 
before exploring aspects relating to the internationalisation of business R&D, one needs to take account of 
the relative size and trends in the main sectors of overall R&D in the OECD area. 

Figure 9 shows that five sectors play a dominant role in business-sector R&D. Foremost among them 
is the manufacturing of information and communications technology, followed distantly by the automobile 
industry, pharmaceuticals, chemicals (excluding pharmaceuticals), services to information industries and 
businesses whose primary activity is R&D. Two difficulties arise in measuring the internationalisation of 
R&D in various industrial sectors: 

• First: choosing the indicator that best reflects internationalisation. 

• Second: data availability.  
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Figure 9. Growth of the main R&D sectors in the OECD area 
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Figure 10. Share of R&D under foreign control by industrial sector, total OECD1, 2003 
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chemical industry. 

Source: OECD, AFA database, May 2007. 

Indicators and the problems raised by measuring the internationalisation of a sector are set forth in 
Box 2. 
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Box 2. Measuring the internationalisation of a sector's R&D 

The simplest, and at the same time most relevant indicator for measuring the internationalisation of a sector�s 
R&D would be the ratio of R&D performed abroad to aggregate R&D performed within the reference country.  

A stricter version of this indicator, in particular for application to a geographic area, should refer not to aggregate 
R&D performed within the reference country, but only to R&D performed by firms controlled by residents of the country 
in question.  

Developing this indicator entails having data available on the sectoral activity of all of a country�s affiliates abroad. 

At present, the major stumbling block for compiling such an indicator is the fact that to date few countries collect 
data on the activities, including R&D activity, of their affiliates abroad.  

In view of this difficulty, an alternative measure would be to compute the share of each sector�s R&D that is under 
foreign control throughout the entire OECD area. 

The drawback to that option is that it would limit the notion of internationalisation to the OECD area alone, insofar 
as the information is not available in respect of countries not belonging to the OECD. However, the bias introduced by 
this choice would be far more �limited� in respect of R&D than production, insofar as the bulk of the R&D of 
multinational firms continues to be performed within the OECD area.  

To get a better handle on what is meant by the internationalisation of a sector�s R&D, a few points require 
clarification. Above all, there is a need to ascertain the extent of the geographic decentralisation of the R&D 
laboratories of multinational firms throughout the world, in respect of a sector, a country, a reference area or even the 
world as a whole. 

Under the circumstances, it would be useful to factor in, one way or another, not only the proportion of 
expenditure on R&D performed outside a country�s borders, but also its geographical concentration. If, for example, in 
the case of a sector, 50% of R&D outlays abroad are divided up between only two countries, whereas in a second 
sector, 50% of the outlays are split up between ten countries, it could be deduced that the second sector is more 
internationalised than the first. 

The choice of the exchange rate to be used to divide R&D expenditures among countries is another point that 
ought to be raised. Inasmuch as R&D expenditures consist essentially of salaries and the value of capital equipment, 
the major factor is their purchasing power. These are not transactions involving repatriation of profits, in which case the 
current exchange rate would be most appropriate. As a result, the proper exchange rate is purchasing power parities. 

A distinction should also be made between research activity and the marketing of its results. This takes on even 
greater importance in reference to firms. For instance, Microsoft�s R&D is split up between a small number of 
countries, while the company�s products are among the most highly internationalised.   

 

One could therefore choose as a measure of the internationalisation ( )RD
iI  of the R&D of a sector i  

the amount of foreign-controlled research ( )i
FRD  as a percentage of total research in sector i  ( )i

TRD  for a 
given country or reference area: 

RDIi  = i
T

i
F

RD
RD

100    

Applying Figure 10 to a large number of OECD countries leads to certain conclusions. First, the most 
highly internationalised sector is pharmaceuticals, followed by automobiles, chemicals (excluding 
pharmaceuticals), and information technologies with respect to the manufacturing industry (data on 
services not being available).  
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Figure 11. Overseas R&D expenditures and their share in the R&D expenditures  
performed in the United States, 2003 
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Source: OECD, AFA database, May 2007. 

Figure 12. Overseas R&D expenditures and their share in the R&D expenditures performed in Japan, 2003 
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Source: OECD, AFA database, May 2007. 

The extensive internationalisation of the pharmaceutical industry may stem from the fact that the 
industry is highly regulated in all countries, and that this demands a local laboratory presence so as to 
obtain authorisations to put new drugs on the market more quickly. 



DSTI/EAS/IND/SWP(2006)1/FINAL 

 24

The automobile industry is highly regionalised, and R&D laboratories to some extent follow 
production units, which are scattered widely around the world. The relatively lower percentage for 
information technology industries may stem from the fact that the denominator of the fraction measuring 
the sector�s internationalisation is far greater than those for other sectors (Figure 9). 

If the first indicator suggested in Box 2 for measuring the internationalisation of R&D is developed in 
respect of the United States and Japan, for which the requisite data are available, the degree of 
internationalisation of their sectors show a number of differences as compared with the above results for 
the OECD area. 

Comparisons between Figures 11 and 12 show, first, that the R&D of American industry is far more 
internationalised than that of Japan. 

In the United States, the automobile and pharmaceutical industries are the most internationalised, 
given that their ratios of R&D by US affiliates abroad to aggregate R&D expenditures within the United 
States are respectively 35% and 30%. The corresponding percentages for the R&D of Japanese affiliates 
are only 4% and 9%. However, with Figures 11 and 12 it is also possible to ascertain each sector�s 
contribution to R&D expenditures abroad. For example, the high degree of internationalisation in the US 
textile industry is due to the fact that the value of the sector�s R&D outlays is very low both within and 
outside the United States. Given the trends observed in a majority of the OECD countries (Figure 10), the 
four sectors that emerge will be looked at in greater detail.  

Before exploring selected aspects involving the internationalisation of each of these sectors, however, 
one should look at how aggregate R&D expenditures by businesses in these industries break down among 
the three main OECD areas: 

Figure 13. R&D expenditure in the pharmaceutical sector 
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Figure 14. R&D expenditure in the automobile sector 
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Figure 15. R&D expenditure in the chemical sector (excluding pharmaceuticals) 
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Figure 16. R&D expenditure in the ICT2 sector 
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2. Office, accounting and computing machinery (ISIC 30); Radio, TV and communication equipment (ISIC 32); Medical, 
precision and optical instruments (ISIC 33); Post and telecommunications (ISIC 64); Computer and related services 
(ISIC 72). 

Source: OECD, ANBERD database, June 2006. 
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Comparing the results of Figures 13, 14, 15 and 16 shows that European R&D spending in the 
pharmaceutical, automobile and chemical industries exceeds that of the United States and Japan. In 
contrast, in information and communications technologies Europe lags considerably behind. In 2003, US 
R&D expenditures in these industries were double those of the European Union. 

With regard to the pharmaceutical industry in 2003, the bulk of the R&D effort within the European 
Union was made by the United Kingdom (USD 5.1 billion), Germany (USD 3.3 billion), France 
(USD 3.2 billion) and Sweden (USD 1.5 billion). In spite of the fact that the European Union�s R&D 
outlays in the pharmaceutical sector are practically equivalent to those of the United States, sight must not 
be lost of the fact that a significant proportion of pharmaceutical research (about 30% in the United States) 
involves biotechnologies � an area in which the European Union also lags substantially behind the United 
States (Figure 17).  

Figure 17. Total expenditures on biotechnology R&D by biotechnology active firms 
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Source: OECD, OECD Biotechnology Statistics 2006. 
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In the automobile sector, the sharp rise in European Union R&D outlays between 1995 and 2003 was 
attributable essentially to Germany, whose investments rose from USD 5.5 billion to USD 12.7 billion. 
R&D expenditures by the other countries in 2003 were far more modest, with USD 3.5 billion in France 
and USD 1.8 billion in the United Kingdom. 

In the realm of chemicals, Germany is also the main R&D investing country, with outlays of 
USD 3.4 billion, versus USD 1.5 billion in France and scarcely USD 0.8 billion in the United Kingdom. 

2.4.1 Pharmaceuticals 

For the reasons set forth above, in a majority of countries foreign-controlled R&D accounts for a very 
high percentage of the total in the pharmaceutical industries, as compared to other industries, especially in 
the United States.  

Figure 18. Share of R&D expenditure under foreign control in the pharmaceutical sector, 2004 
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In Sweden, virtually all of the R&D in this sector is performed by foreign affiliates (Figure 18), 
whereas in Ireland, the Czech Republic and Belgium the proportion ranges between 80% and 90%. Even in 



DSTI/EAS/IND/SWP(2006)1/FINAL 

 28

the United States, more than 50% of pharmaceutical R&D is performed by foreign-controlled affiliates � a 
ratio that is higher than in any other industry.  

As a rule, foreign pharmaceutical affiliates� share of R&D tends to correspond to their share of the 
industry�s turnover. In some countries, however, there are substantial differences. In the United Kingdom, 
for example, 53% of the pharmaceutical industry�s turnover is under foreign control, but only 39% of its 
R&D. Similarly, in France over 50% of the industry�s turnover is foreign-controlled but only 23% of its 
R&D.  

Figure 19. R&D intensities* in the pharmaceutical sector, 2004 
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* R&D expenditure / turnover. 
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Source: OECD, AFA database, May 2007. 

Poland is an extreme case insofar as foreign affiliates realise some 50% of total turnover but perform 
none of the industry�s research.  

Some countries are not able to separate data on the R&D of the pharmaceutical industry from data on 
the chemical industry as a whole (e.g. Germany), whereas in other countries this difficulty arises in respect 
of turnover alone (e.g. Czech Republic, Ireland).  

Table 2 identifies the origin of foreign R&D investors in the main host countries. As a rule, the main 
investing countries in Europe are other European countries, except in France and Belgium, where the 
majority investor is the United States. 
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Table 2. Origin of foreign R&D investments in the pharmaceutical sector in 2003 

Country of location Country of origin 

United States Europe: 97% of which Switzerland 35%, Germany 15% 

Japan Netherlands: 45%, US: 9% 

France US: 56%; EU (15): 31% of which Germany 15%, United Kingdom 8%; Switzerland 11% 

Netherlands EU (15): 81% 

Belgium US: 72%, EU (15): 26% of which United Kingdom 24% 

Sweden EU (15): 97% (United Kingdom, Germany and Netherlands) 

 

Foreign-controlled affiliates generally earmark a lower percentage of turnover for R&D than do 
national firms, except in certain countries (Canada, the Netherlands), where the R&D intensities of foreign 
affiliates and national firms are of roughly the same magnitude (Figure 19). The most R&D-intensive 
affiliates are to be found in Sweden and the United Kingdom (with between 15% and 25% of turnover 
earmarked for R&D), while the least intensive are those in Turkey and Poland.  

2.4.2 Automobiles 

Along with the strong presence of foreign affiliates in the auto industry, especially in Europe, is a 
substantial foreign presence in the realm of R&D as well (Figure 20).  

In a majority of countries for which data are available, over 50% of the automobile sector�s R&D is 
under foreign control. The general pattern is a large number of small-sized European countries in which 
foreign affiliates are located. 

The United Kingdom is probably the only large European country in which more than 70% of 
automobile-sector R&D is foreign-controlled. This is consistent with the fact that foreign investors control 
over 80% of the sector�s output. In contrast, in the United States, France and Japan, less than 20% of the 
sector�s R&D is under foreign control.  

Europe, and especially Germany, owns 61% of the turnover of foreign affiliates in the United States 
and 91% of their R&D expenditures. In contrast, Japan, which controls 36% of the turnover of foreign 
affiliates, controls only 6% of foreign investment in R&D. 

In most European countries the main investors in automotive R&D are not other European countries, 
as in the pharmaceutical industry, but rather the United States and Japan. This is not the case in France, 
however, where European investors have a 60% interest in automobile-sector R&D.  
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Figure 20. Share of R&D expenditure under foreign control in the automobile sector, 2004 
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Figure 21. R&D intensities* in the automobile sector, 2004 
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Another difference between the pharmaceutical industry and the automobile industry is the fact that in 
many countries foreign auto affiliates have a greater R&D intensity (R&D/turnover) than national firms 
(Figure 21). This is not the case in the pharmaceutical industry (Figure 19), even if the intensities are 
significantly higher. One possible explanation may lie in the type of research that characterises each case. 
It is probable � but this would have to be confirmed through special surveys � that the R&D laboratories of 
foreign affiliates devote a substantial proportion of their research to ensuring that their drugs comply with 
local regulations. It is possible that basic research concerning the discovery of new molecules or other 
research involving biotechnologies is performed by the parent companies abroad. In the case of the auto 
industry, affiliates may perform more high cost development for themselves in order to improve their 
products sold on local markets. 

Table 3. Origin of foreign R&D investments in the automobile sector in 2003 

Country of location Country of origin 

United States Europe: 88% 

Japan: 9%  

Japan EU (15): 99% of which France 86% and Germany 13% 

France EU (15): 59% of which Germany 17% 

US: 36% 

Netherlands US: 58% 

EU (15): 12% 

Japan: confidential data 

Belgium Japan: 35% 

US: 26% 

EU (15): 22% 

Sweden US: 90% 

2.4.3 Chemicals (excluding pharmaceuticals) 

In several European countries (including Sweden, Ireland, Belgium, the United Kingdom, France and 
the Czech Republic), the share of the chemical sector that is under foreign control takes on values similar 
to those observed in the pharmaceutical industry (Figure 22). In the United States, Japan and certain other 
European countries (such as the Netherlands), however, the proportion of foreign-controlled R&D is only 
one-third to one-half as great as in the pharmaceutical sector. 

In the United States, over 90% of the R&D of foreign affiliates in the chemical sector is performed by 
European affiliates, including British and Dutch, but also German (17%) and Swiss (9%) affiliates. In 
Sweden, where 70% of the sector�s R&D is foreign-controlled, four-fifths of it is under European control 
(United Kingdom, Germany and the Netherlands), with the United States controlling 16% of the total 
(Table 4). With regard to R&D intensities, in most other countries foreign-controlled affiliates devote a far 
lesser share of their turnover to R&D than do firms under national control. The Netherlands stand apart 
from the other countries insofar as the R&D intensity of domestically-controlled firms is highest as 
compared to other countries, and especially because it is four times as great as that of foreign affiliates 
(Figure 23).  
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Figure 22. Share of R&D expenditure under foreign control in the chemical sector  
(excluding pharmaceuticals), 2004 
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Figure 23. R&D intensities* in the chemical sector, 2004 
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* R&D expenditure / turnover. 
Netherlands and Sweden: 2003; Finland: 2001; Turkey: 2000. 

Source: OECD, AFA database, May 2007. 
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Table 4. Origin of foreign R&D investments in the chemical sector (excluding pharmaceuticals) in 2003 

Country of location Country of origin 

United States Europe: 90% of which Germany 17% and Switzerland 9% 

Japan US: 26% 

Netherlands: 24% 

Switzerland: 21% 

France EU (15): 54% of which Germany 30% and United Kingdom 8% 

US: 23% 

Switzerland: 19% 

Netherlands US: 42% 

EU (15): 41% of which United Kingdom 29% 

Belgium US: 67% 

EU (15): 30% of which France: 18%, Netherlands 6% and Germany 5% 

Sweden EU (15): 81% (United Kingdom, Germany, Netherlands) 

US: 16% 



DSTI/EAS/IND/SWP(2006)1/FINAL 

 34

2.4.4 Information and communications technology (ICT) industries 

Box 3. Classification of information and communications technology sectors 
 

Manufacturing industry 

ISIC 30: Manufacture of office, accounting and computing machinery 

ISIC 32: Manufacture of radio, television and communication equipment and apparatus 

  321 -  Manufacture of electronic valves and tubes and other electronic components 
  322 - Manufacture of television and radio transmitters and apparatus for line telephony and line 

telegraphy 
  323 - Manufacture of television and radio receivers, sound or video recording or reproducing 

apparatus, and associated goods  

ISIC 33: Manufacture of medical, precision and optical instruments, watches and clocks 

  331 -  Manufacture of medical appliances and instruments and appliances for measuring, checking, 
testing, navigating and other purposes, except optical instruments 

  332 - Manufacture of optical instruments and photographic equipment 
  333 - Manufacture of watches and clocks 

Services 

ISIC 64: Post and telecommunications 

  641 -  Post and courier activities 
  642 - Telecommunications  

ISIC 72: Computer and related activities 

  721 - Hardware consultancy 
  722 - Software publishing, consultancy and supply 
  723 - Data processing 
  724 - Database activities and online distribution of electronic content 
  725 - Maintenance and repair of office, accounting and computing machinery 
  729 - Other computer-related activities 
 

 
 

Figures 9 and 10 show that information technology industries in the broad sense account for a 
preponderant share of aggregate R&D spending in the OECD area. However, despite sharp growth 
between 1996 and 2003, especially in the United States (Figure 16), these industries are less 
internationalised than the pharmaceutical and automobile industries.  

In 2003, the United States accounted for virtually half of the OECD area�s aggregate R&D investment 
in the ICT industries. The EU-15 nations invested a little over a quarter, whereas Japan�s investments 
accounted for roughly 18% of the OECD-area total (Figure 24).  

It is also noteworthy that Korea�s R&D expenditures on information technologies exceed those of 
Europe�s leading investor, which is Germany. Figure 25 shows the outlays of the main geographic areas in 
each of the component sectors of information technologies (see Box 3 as well). In the case of computers 
and office machines (ISIC 30), between 1996 and 2003 US R&D declined in value whereas European 
Union R&D remained stable and that of Japan increased. US electronic research (ISIC 32), which in 2003 
amounted to USD 22 billion, primarily involved semi-conductors and other electronic components 
(USD 12.6 billion), as well as communication equipment (USD 9.2 billion).  
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Figure 24. Share of the main OECD countries in total R&D expenditures of the ICT1 sector 
in the OECD area, 2003 
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1. Office, accounting and computing machinery (ISIC 30); Radio, TV and communication equipment (ISIC 32); Medical, 
precision and optical instruments (ISIC 33); Post and telecommunications (ISIC 64); Computer and related services 
(ISIC 72). 

2. Excluding Austria and Luxembourg. German R&D expenditures in Post and telecommunications (ISIC 64) are not 
included. 

3. Excluding telecommunication services (ISIC 64). 

Source: OECD, ANBERD database, June 2006. 

European research in this sector (ISIC 32) accounts for just under half of all European research in 
information and communications technologies (ICTs). In the medical and precision instruments sector 
(ISIC 33), which corresponds to professional equipment, there is a substantial gap between US R&D and 
the R&D of the European Union and Japan. 

Telecommunications services (ISIC 64) are the only segment of information technologies in respect of 
which the European Union spends more on R&D than the United States. However, the volume of R&D in 
this category is relatively low, i.e. around USD 3 billion. 

It is R&D corresponding to computer services (ISIC 72) that has increased most sharply in the United 
States, practically tripling between 1996 and 2003, whereas in Europe it doubled in volume but amounted 
to only a third of US R&D. 

Unfortunately, for reasons of confidentiality and statistical classification, it is impossible to use R&D 
data to make equivalent comparisons with regard to foreign-controlled affiliates and affiliates under 
national control, except in respect of a number of individual countries.  
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Figure 25. R&D expenditures in the United States, the European Union-15 and Japan in the ICT sectors
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1. Sum of ISIC 30, ISIC 32, ISIC 33, ISIC 64 and ISIC 72. 

2. Austria and Luxembourg not available. Post and telecommunications (ISIC 64) not included for Germany. 

3. Post and telecommunications (ISIC 64) not separately available from ISIC 32 in Japan. 

Source: OECD, ANBERD database, June 2006. 

Two indicators that reflect the internationalisation of R&D in information technologies are the share 
of IT R&D financed from abroad (Figure 26) and the share of R&D under foreign control (Figure 27). 
Insofar as these two indicators are not always available for the same countries, conclusions to be drawn 
from comparisons become more difficult. The United Kingdom and France are among the large European 
countries in which foreign-controlled R&D is greater than or equal to 30%.  
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Figure 26. Share of the R&D expenditure of the ICT sector financed from abroad, 2005 
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Source: OECD, R&D database, May 2007. 

In some small-sized countries, however, the proportion of aggregate R&D in these sectors that is 
under foreign control exceeds 70%. This is the case, for example, in Ireland and in Belgium. However, the 
main difference between the two countries is that in Ireland a majority of R&D is controlled by US 
affiliates, whereas in Belgium the R&D of foreign-controlled affiliates is of European origin (34% from 
the Netherlands and France, and 18% from Germany). Moreover, in France, a significant portion of 
foreign-controlled R&D is performed by US-controlled affiliates (42%). 
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Figure 27. Share of R&D expenditure under foreign control in the ICT sector, 2004 

0 20 40 60 80 100

Japan* (1)

United States (1)

Poland*

Sweden* (1)

Canada

France*

Netherlands* (1)

United Kingdom

Czech Republic*

Portugal* (1)

Belgium* (1)

Ireland* (1)

%  

* Manufacturing sector only.  
1. 2003. 
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Figure 28. Researchers per thousand employees in the ICT1 sector, 2004 
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The financing of information technology R&D from abroad is rather modest, except in Austria and 
Hungary, which would suggest that in most cases foreign-controlled affiliates finance the bulk of their 
research themselves. The United Kingdom and to a lesser extent France are probably among the large 
European countries in which foreign-controlled affiliates receive relatively substantial funding from their 
parent companies abroad to finance their research in information technologies. 

The R&D intensities of foreign-controlled affiliates in the information technology sector, as well as of 
firms under national control, can be computed either in terms of expenditures or staffing levels. For 
expenditures (Figure 29), R&D outlays are divided by turnover, and for staffing the ratio is the number of 
researchers per thousand employees (Figure 28).  

Figure 29. R&D intensities* in the ICT1 sector, 2004 
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* R&D expenditure / turnover. 
Ireland, Netherlands and Sweden: 2003; Portugal: 2001. 

1. Manufacturing sector only. 

Source: OECD, AFA database, May 2007. 

For lack of suitable data, the countries covered by each of these two indicators are not always the 
same. With regard to expenditures, the data available show that foreign-controlled affiliates devote a lower 
percentage of their turnover to R&D than firms under national control. Similar trends emerge for staffing 
levels (the number of researchers per thousand employees), except in respect of Turkey and the 
Netherlands. In the case of the Netherlands, for which both measures of intensity are available, it can be 
seen that foreign-controlled affiliates allocate more resources (money or number of researchers) for R&D 
than firms under national control. In the case of France, there is a relative balance between expenditure and 
researchers intensities in respect of both foreign-controlled affiliates and firms under national control. But 
in the United States, where researcher intensities alone are available, the number of researchers per 
thousand employees is twice as high in firms under national control as in foreign-controlled affiliates 
(Figure 28). 
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2.5 Linkages between the R&D activity, production and technology transfers of multinational 
firms 

Questions are frequently asked about the linkages between industrial production and research activity. 
This is an issue that has recently become more important as production activities are being offshored at an 
increasing pace. 

If it is assumed there are close ties between production and research activity, and that research cannot 
develop if it is far removed from industrial production, one possible consequence is that the location of 
industrial research laboratories will be shifted more rapidly as well. If, on the other hand, industrial 
research does not require proximity to production activity in order to develop, then offshoring of R&D 
laboratories may be more limited. 

The data available do not show which of these two hypotheses is more correct, but they do provide 
partial answers and suggest certain avenues to explore. The purpose of Figure 30 is to check whether the 
ratio of R&D spending by foreign-controlled affiliates to aggregate R&D expenditures is roughly the same 
as that of the turnover of foreign-controlled affiliates to the aggregate turnover of a host country�s business 
enterprise sector. 

Figure 30. Share of R&D expenditure and turnover of affiliates under foreign control in total business sector 
R&D and turnover, 2004 
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While for some countries these ratios are fairly similar, as in respect of the United States, Japan, 
Germany and Ireland, for others the values are fairly different. In Portugal and Hungary, for instance, the 
R&D of foreign affiliates accounts for a greater proportion of the business-sector total than does their 
turnover. In contrast, in Poland their turnover accounts for a greater share of the total than their R&D. 

At first glance, it might be presumed that Hungary and Poland are more attractive for R&D activities, 
while Poland is more attractive for production activities. But such a conclusion cannot be drawn, insofar as 
in all three of these countries aggregate R&D spending in the enterprise sector is low. What makes the case 
of Portugal and Hungary different from that of Poland is that the R&D expenditures of foreign-controlled 
affiliates in the first two countries are higher in absolute value than those of firms under national control. 

In contrast, the R&D spending of foreign affiliates in Poland is negligible. This is also illustrated by 
Figure 31, which shows the R&D intensities of foreign affiliates and of national firms (R&D 
expenditures/turnover) but, in contrast to the usual calculations, the R&D of foreign affiliates is compared 
to their own turnover rather than to that of the business sector as a whole.  

Figure 31. R&D intensities* of foreign affiliates and firms controlled by the compiling countries, 2004 
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Figure 32. Technological payments and business enterprise R&D expenditure, 2005 
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The low R&D effort of businesses in the three countries in question is also illustrated by Figure 32. 
The fact that their technology payments are higher in absolute value than their R&D expenditures means 
that the multinationals that have set up affiliates in these countries prefer to transfer technology to their 
affiliates rather than to create research laboratories locally. 

In conclusion, to answer the question as to whether or not research laboratories ought to follow 
production units when they are shifted offshore, a number of factors have to be considered: 

• The technological level of the host country. 

• The sector of activity of the affiliates. 

• The R&D strategy of the multinationals in connection with direct investment. 

If the production of affiliates abroad involves goods or services that use existing or everyday 
technologies, the parent companies of those affiliates will be able to choose whether to transfer the 
technologies to their affiliates without setting up new R&D laboratories or to create light R&D structures 
to adapt their affiliates� products to local market standards.  

If, however, the affiliates� production is of goods and services that require a continuous stream of 
innovations, in high-tech sectors in particular, or if the affiliates are involved in developing new 
technologies, it would then be necessary to set up or to transfer R&D laboratories. The budgets of such 
laboratories would be significantly greater than in cases where the affiliates� R&D is limited to tailoring 
products to local markets. The data available provide only scant insights into the R&D strategies of 
multinational groups. 

2.6 R&D strategies of groups of multinational firms 

Another approach to analysing the internationalisation of R&D is to change the statistical unit to 
which basic data relate. 

The data presented in this report and the surveys conducted by national authorities, the OECD 
Secretariat and Eurostat on the activity of affiliates use the enterprise as their statistical unit. It is possible, 
however, to use the group, rather than the enterprise, as a statistical unit. 

For several years now, the United Kingdom�s Department of Trade and Industry (DTI) has been 
undertaking to compile data at group level (see Box 4). The basic information comes not from surveys but 
from exploiting the annual reports of the world�s largest multinationals. 

The figures published in annual reports are consolidated data covering the activities of each group 
operating in all of the countries in which it is located and possesses affiliates. 

In respect of research and development, each year the R&D efforts of the world�s one thousand 
leading groups are presented and analysed in the EU Industrial R&D Investment Scoreboard published by 
the European Commission. 

This information rounds out the data from national surveys on the R&D activity of multinational firms 
and enables a more microeconomic approach. The data include the name of the company (group), its 
country of origin, its sector of activity, its R&D spending, its sales, its work force and its profits. These 
variables can be used to compute R&D intensities (R&D expenditures/sales) or R&D outlays per 
employee. 
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Box 4. Defining an enterprise group 

An enterprise group [according to Council Regulation (EEC) No. 696/93] is �an association of enterprises bound 
together by legal and/or financial links. A group of enterprises can have more than one decision-making centre, 
especially for policy on production, sales and profits. It may centralize certain aspects of financial management and 
taxation.� Its activities may be in the realm of industry, services or banking, and in some cases two or three of these 
(conglomerates). It may be located within a given country (in the case of a domestic group) or, more commonly, in 
more than one country (in the case of a multinational group).  

There are two types of enterprise groups associated with outward investment that have to be considered: 

• The first is a set of enterprises and establishments in which a parent company owns a majority interest and 
exercises direct or indirect control. All of the enterprises and their parent company are located in the same 
country. This is in fact an enterprise whose accounts are consolidated.  

• The second form of �enterprise group�, or multinational group, extends beyond a single country and also 
encompasses directly or indirectly controlled affiliates in different countries. 

 

The most useful aspect of these data is that they can be used to get a better idea of the relative 
importance of the multinationals of each country or group of countries in the world. Figure 33 compares 
the shares in aggregate R&D expenditures of the United States, the European Union and Japan: a) on the 
basis of data by multinational groups; and b) according to more traditional statistics from R&D surveys of 
enterprises. 

The percentages of the three regions show a number of differences, depending on the breakdown. 
Group-based data cover the R&D activity of the 1 250 largest multinationals in the entire world that are 
under US, EU or Japanese control. The second covers all categories of enterprises (national or foreign 
affiliates) that perform R&D in each country, but only within the OECD area. 

Figure 33.  R&D expenditure in the OECD area 

a) By group, 2006 b) According to BERD*, 2005 
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Source: 2007 DTI R&D Scoreboard. 
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Data by group entail three main limitations:  

1. The most important limitation involves the fact that data are not broken down by countries where 
facilities are located but correspond rather to consolidated, worldwide data. This makes it 
impossible to reason in terms of any one country. The reference to countries is in respect of 
countries of origin (investing countries) only, but their R&D spending corresponds to 
expenditures in all countries in which their own affiliates are located.  

2. The second limitation involves the identification of the sector of activity. In shifting from 
establishment to enterprise and from enterprise to group, the main activity declines as a 
percentage of aggregate turnover. This problem is not peculiar to R&D data but is inherent in all 
data for which the statistical unit is the enterprise group.  

3. The third limitation of R&D data by enterprise group is the fact that they are not exhaustive. The 
data compiled by the DTI cover the 1 250 largest multinationals. It is probable that certain smaller 
multinationals have R&D activities that are not included.  

The DTI�s 2007 ranking of the 1 250 largest multinationals shows that in the realm of R&D, 40% of 
groups are based in the United States, 31% in EU-15 and 18% in Japan (Figure 33a). 

Figure 34. R&D expenditure of multinationals under European control at the world level, 2006 
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Among European countries, the worldwide R&D spending of German multinationals is twice as great 
as that of French or British ones (Figure 34). According to the DTI ranking, 85% of the R&D of the 1 250 
largest multinationals in the world is performed by six countries (the United States, Japan, Germany, 
France, the United Kingdom and Switzerland), and three sectors dominate: automobiles, pharmaceuticals-
biotechnology, and information and communications technologies (ICTs). 

These findings are consistent with the ones given above, which come from government-conducted 
surveys of multinationals. 

Pharmaceuticals and biotechnologies are the most R&D-intensive sectors (averaging 15% of 
turnover). The automobile industry, which has to cope with environmental and energy-related challenges, 
is also allocating greater budgets for R&D. With the exception of Ford, Daimler-Chrysler and General 
Motors whose R&D spending has decreased, most of the other automakers have increased their R&D 
budgets: +7.6% for Toyota, +12.4% for Nissan, +3% for BMW and +6% for Renault (Table 5). 

With regard to information technologies, the DTI classification shows that 113 of the world�s 
multinationals invested some USD 32 billion in computer R&D in 2006. This activity is largely dominated 
by US multinationals, which account for 16 of the top 20. The two top-ranking companies are Microsoft 
and IBM. In 2006, Microsoft was ahead of IBM (see Table 5). Germany�s SAP is the top-ranked European 
group and number four in the world, followed by a number of recently established US companies: Google, 
Symantec, Yahoo, Computer Associates, Adobe, Cadence and Intuit.  

Of the 113 computer groups, there are 61 significant-sized US firms. Under the DTI classifications, 
the computer sector encompasses producers of software and software packages, designers of video games 
and Internet services. 

In the field of telecommunications, one noteworthy case is Nokia, which in 2006 earmarked almost 
USD 7 billion for R&D, placing it among the world�s top 25 groups for R&D expenditures. Among the 
groups performing the most R&D in Europe, there are only two �young� groups (Nokia and SAP), versus 
some 15 in the United States.  

In biotechnologies, of the 20 groups having the largest turnover, 16 are American and 4 European. In 
the United States, biotechnologies employ roughly 200 000 persons, one-third of whom as researchers. 
They exert a strong attraction on the best specialists in the field. 

The world champion in R&D, however, as can be seen from Table 5, is the American pharmaceutical 
group Pfizer, which comes in just ahead of Ford thanks to numerous acquisitions.  
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Table 5. The top 50 multinationals performing research and-development, 2005-06 

Company Sector Country of origin
Investments 

in USD 
millions

Growth 
rate 

2005/06

R&D 
intensities*

Pfizer  Pharmaceuticals United States 10603 2.1 14.5
Ford Motor  Automobiles & parts United States 10046 -10.0 4.5
Johnson & Johnson  Pharmaceuticals United States 9942 12.9 13.4
Microsoft  Software United States 9936 8.2 13.9
DaimlerChrysler Automobiles & parts Germany 9630 -7.3 3.4
Toyota Motor  Automobiles & parts Japan 9516 7.6 3.9
GlaxoSmithKline Pharmaceuticals United Kingdom 9441 10.2 14.9
Siemens  Electrical components & equipment Germany 9244 -2.5 5.8
General Motors  Automobiles & parts United States 9209 -1.5 3.2
Samsung Electronics  Electronic equipment Korea 8574 3.9 6.7
Intel  Semiconductors United States 8195 14.1 16.6
Sanofi-Aventis Pharmaceuticals France 8103 8.9 15.5
IBM  Computer services United States 7918 5.5 6.2
Volkswagen Automobiles & parts Germany 7801 4.0 4.0
Roche Pharmaceuticals Switzerland 7532 15.5 15.7
Novartis Pharmaceuticals Switzerland 7484 10.7 14.5
Nokia Telecommunications equipment Finland 6830 2.3 9.0
Merck  Pharmaceuticals United States 6674 24.3 21.1
Matsushita Electric  Leisure goods Japan 6614 -8.2 6.3
Robert Bosch Automobiles & parts Germany 6252 15.9 7.8
Sony  Leisure goods Japan 6227 5.9 7.7
Honda Motor  Automobiles & parts Japan 5977 9.1 5.2
BMW Automobiles & parts Germany 5903 3.0 6.5
Motorola  Telecommunications equipment United States 5729 11.6 9.4
Cisco Systems  Telecommunications equipment United States 5675 22.4 14.3
Ericsson Telecommunications equipment Sweden 5476 4.8 15.1
AstraZeneca Pharmaceuticals United Kingdom 5444 15.5 14.7
EADS Aerospace & defence The Netherlands 5279 21.2 7.3
Nissan Motor  Automobiles & parts Japan 5241 12.4 4.7
Hewlett-Packard  Computer hardware United States 5011 2.9 3.9
Hitachi  Computer hardware Japan 4744 4.2 4.3
Amgen  Biotechnology United States 4697 45.5 23.6
Boeing  Aerospace & defence United States 4545 47.7 5.3
Bayer Chemicals Germany 4521 30.3 7.7
Renault Automobiles & parts France 4416 6.0 5.9
Eli Lilly  Pharmaceuticals United States 4366 3.4 19.9
Toshiba  Computer hardware Japan 4361 7.0 5.9
Wyeth  Pharmaceuticals United States 4338 13.1 15.3
Bristol-Myers Squibb  Pharmaceuticals United States 4279 11.7 17.1
General Electric  Conglomerate United States 4143 8.3 1.8
Peugeot (PSA) Automobiles & parts France 4002 1.1 3.8
Alcatel-Lucent Telecommunications equipment France 3658 10.9 13.8
Sun Microsystems  Computer hardware United States 3625 45.5 19.9
NTT  Fixed line telecommunications Japan 3612 -3.0 2.9
Canon  Electronic equipment Japan 3610 7.6 7.4
Philips Electronics Leisure goods The Netherlands 3584 -16.6 6.3
Finmeccanica Aerospace & defence Italy 3439 7.0 16.1
BAE Systems Aerospace & defence United Kingdom 3408 -13.9 10.1
Abbott Laboratories  Pharmaceuticals United States 3147 23.8 10.0
Texas Instruments  Semiconductors United States 3063 8.9 15.0  

* R&D expenditure / turnover. 

Source: 2007 DTI R&D Scoreboard. 
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Apart from the fact that Europe lags behind in information technologies and biotechnologies, as 
mentioned above, another weakness is the small number of �medium-sized companies�. According to the 
DTI, of the top 1250 companies that perform R&D, 237 have significant research budgets and a turnover 
of less than USD 130 million. Of firms in this category, two-thirds are American, and of those 65% belong 
to IT sectors (including software) and 25% are in pharmaceuticals/biotechnology. These high-tech 
enterprises are recording the fastest growth. In Europe, only 10% of firms belong to this category and are 
at the same time classified among the top 1 250 firms in terms of R&D expenditures.  

Figure 35.  Comparison between industrial R&D expenditures (BERD) of selected OECD countries 
and those of the seven first multinational groups, 2006 
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Figure 35 highlights the volume of multinationals� R&D spending in relation to industrial R&D 
expenditures by the OECD countries. In all countries except the United States and Japan, industrial R&D 
expenditures are less than the combined R&D spending of the seven largest groups (Pfizer, Ford, Johnson 
& Johnson, Microsoft, Daimler-Chrysler, Toyota, GlaxoSmithKline). The United States spends three and a 
half times as much as these groups and Japan 1.7 times as much. 

Comparing Figure 35 and Table 5, it can also be observed that at least 20 OECD countries spend less 
on industrial R&D than the leading multinational group, Pfizer, alone. 

2.6.1 Individual multinational groups 

The data compiled by the DTI correspond to the worldwide R&D activity of multinationals, with no 
mention of the countries in which their R&D laboratories are located. That information is not disclosed in 
annual reports, but because of their size, the case of three groups will be presented briefly: Toyota, IBM 
and Motorola. Of these three groups, Motorola�s R&D laboratories are the oldest (1929), followed by those 
of Toyota (1954), with IBM�s laboratories being the most recent (1961).  

Figure 36. Global R&D expenditure in 2006 
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Source: 2007 DTI R&D Scoreboard. 

Research is most highly centralised in the Toyota group, 90% of whose R&D is performed by the 
parent company in Japan (Figure 37). IBM has a fairly centralised R&D structure insofar as 74% of its 
R&D staff are based in the United States, although dispersed in three different regions. The group with the 
least centralised R&D in its home country is Motorola, with 60% of its staff in the United States. 

The worldwide breakdown of the R&D laboratories of these three groups reveals a trend towards 
shifting facilities from Europe to Asia. In 2004, there were significantly fewer R&D employees based in 
Europe than in laboratories in Asia. Toyota has chosen Thailand as the site of its new R&D laboratory in 
Asia. Although there are production affiliates in these countries, the R&D laboratories have no financial or 
administrative ties with them. Other factors play a key role in this choice, such as infrastructure and skilled 
labour, but also tax exemptions on materials (such as automobiles) imported for testing purposes and the 
issuance of test-driving licences. 
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Table 6. Toyota: R&D network at the world level, 2005 

Country of location Year of inauguration R&D staff 

1. Japan (parent company) 1954 12 000 

2. United States 1977 700 

3. Belgium 1987 300 

4. Australia 2003 100 

5. Thailand 2003 275 

  13 375 

Source: UNCTAD.  

Figure 37. Worldwide breakdown of the R&D personnel of the 3 groups 
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Source: IBM and UNCTAD. 

Of the three groups examined, Motorola has the highest R&D staffing level, spread over 19 countries 
(see Table 7). The first R&D centres outside the United States were opened in 1950 in Canada and the 
United Kingdom, followed in 1960 by other facilities in Europe and Japan. Motorola is one of the 
multinationals that set up R&D laboratories in certain Asian countries (Singapore and Malaysia) back in 
the 1970s. 

Since the early 1990s, R&D laboratories have also been set up in India and China, with more 
employees than in all of Europe. Most R&D centres do more development than research, except for 
laboratories located in five countries: the United States, the United Kingdom, Israel, India and China. With 
China, Motorola has also developed co-operation agreements with local universities. 

The high R&D intensities of certain laboratories (in Ireland, Poland, India and the Russian 
Federation) may reflect a certain independence between production and R&D activities.  
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Table 7. Motorola: R&D network at the world level 

Country of location Year of inauguration R&D intensity* Number of R&D staff 

1. United States 
 (parent company) 

1929 42 %     12 600 

2. Canada 1950 33 %   230 

3. United Kingdom 1950 19 %   700 

4. France 1960 60 %   300 

5. Germany 1960 7 %   200 

6. Ireland 1980 74 %   370 

7. Denmark 1990 52 %   130 

8. Spain 1980 40 %   120 

9. Poland 1990 75 %   300 

10. Israel 1960 28 %   900 

11. Japan 1960 7 %   130 

12. Australia 1970 39 %   230 

13. Singapore 1970 20 %   430 

14. Korea 1990 45 %   450 

15. Malaysia 1970 7 %   550 

16. Russian Federation 1990 60 %   240 

17. Brazil  1990 7 %   160 

18. India 1990 64 %      1 350 

19. China 1990 12 %      1 300 

* R&D expenditure / turnover. 

Source: UNCTAD. 

The IBM group employs 3 000 people in its 8 laboratories throughout the world. Over half of them 
now work in the oldest laboratory, which was opened in New York in 1961. A variety of disciplines have 
been developed there with regard to semi-conductors but also mathematics, computer sciences and physics. 
Ten years later, another laboratory was created in Israel in 1972, reserved for fundamental research in 
applied mathematics, computer sciences and engineering. During the 1980s, two other laboratories were 
opened in Japan and in California (see Table 8). 

The laboratory set up in Zurich, Switzerland became known thanks to Nobel prizes in two fields: 
superconductivity and scanning tunnelling microscopy. 

In the 1990s, three other laboratories were set up in the United States (Texas), China and India. The 
laboratory opened in Beijing employs more than 70 persons and was set up to create technologies and 
systems for emerging e-business markets, including e-business mobiles, and also to create technologies to 
enhance the value of ITs in China. 

The most recent laboratory was created in Delhi, India in the spring of 1998. Its purpose is to explore 
weather forecasting, electronic commerce and distance education. 
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The R&D structure of the IBM group is fairly centralised, and the main decisions are taken by the 
parent company in New York. One of the characteristics of this research is the important place of 
fundamental research. Five IBM researchers have received Nobel prizes in various fields, and in 2005 IBM 
received the US government�s �national technology medal� for innovation in semi-conductor technologies. 

Table 8. IBM: R&D network at the world level, 2006 

Country and region of 
location 

Year of inauguration R&D staff Specialisation 

1. United States �  
 New York 1961 1 700 

Semi-conductors, physics, 
mathematics, computer 
sciences 

2. United States � 
 Almaden Lab. 
 (California) 

1986 480 Storage, databases and data-
related research 

3. United States � Austin 
 Lab. (Texas) 1995 40 Microprocessors 

4. Switzerland (Zurich) - 180 Superconductivity and 
scanning tunneling microscopy 

5. Japan (Tokyo) 1982 170 
Speech recognition, automatic 
translation and image 
technology 

6. Israel (Haifa) 1972 280 Applied mathematics, computer 
sciences, engineering 

7. China (Beijing) 1995 70 

Create technologies and 
systems for emerging e-
business markets (including e-
business mobiles and e-market 
for SMB) 
Create technologies to 
enhance the value of ITs in 
China 

8. India (Dehli) 1997 - 

Weather forecasting, electronic 
commerce, supply-chain 
management and distribution, 
distance education 

Source: Data communicated to the Secretariat by IBM. 
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Figure 38. Patents granted in the United States in 2005 and 2004 by the IT groups 
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Source: IBM. 

IBM�s R&D projects are managed and financed very substantially by the parent company in the 
United States. In addition, with regard to the ownership and management of intellectual property for IBM 
affiliates, IBM itself owns the patent portfolio of all its affiliates and administers it centrally. Patents 
submitted by employees of affiliates are registered by the IBM Corporation. Whenever outside companies 
are acquired, their patent portfolios are transferred to the IBM Corporation. In 2005, for the third 
consecutive year, IBM ranked number one in the United States in terms of patents received (Figure 38). 

3. Aspects related to the location of R&D investment 

Analysis of the location of R&D investment requires, first, an examination of the origin of investing 
countries in the host country (inward investment) and second, the foreign destination countries of parent 
companies (outward investment).  

For this report, insofar as few countries have data concerning the location of R&D investment abroad, 
certain estimations have been made for the OECD area based on information provided by the host 
countries. Later, an attempt will be made to identify the main factors that determine the location of 
multinational firms� R&D activities. 
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3.1. General trends in the location of R&D expenditure in the main OECD areas: United States, 
European Union and Japan 

Figure 39 shows R&D expenditure flows between the United States, the European Union (EU-15) and 
Japan. In 2002, American multinationals placed over 61% of their foreign R&D investment in the 
European Union (USD 12.9 billion) and 7% in Japan (USD 1.5 billion), while the European Union 
invested USD 17.5 billion in the United States and USD 2.2 billion in Japan.  

Figure 39.  R&D flows between the EU-15, US and Japan, 2003 
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Source: OECD, AFA database and OECD estimates, May 2007. 

Investment by American multinationals in the European Union essentially concerns three sectors: 
automobiles (33%), the pharmaceutical industry (26%) and computers and electronics (14%). On the other 
hand, European R&D investments in the United States mainly concern the chemical and pharmaceutical 
industry (50%), computers and electronics (13%) and petroleum distribution (10%).  

Japan invested only USD 1.4 billion in the United States and USD 0.7 billion in the European Union. 
Japanese R&D investments in the United States are concentrated more in services (69%) than in 
manufacturing (31%). US R&D investment in Japan is concentrated essentially in two sectors: the 
pharmaceutical industry (63%) and computers (20 %). 

It is also interesting to compare the structure of R&D expenditure within and outside each area. 

In the United States, in 1994, parent companies were conducting 75.8% of all industrial R&D, while 
in 2003 they were performing 70% due to the rising share of the R&D of foreign-controlled affiliates 
(Figure 40). In addition, in 2002, foreign affiliates in the United States spent more on R&D than did the 
offshore affiliates of US parent companies.  
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Figure 40. R&D expenditure of firms located in the United States and affiliates of US parent companies abroad, 
1994 and 2003 
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Source: OECD, AFA database from BEA, US Department of Commerce, May 2007. 

In the United States, in the enterprise sector, multinational firms (parent companies + foreign-
controlled affiliates) in 1994 and in 2003 carried out 85% of all R&D in the enterprise sector. Thus the 
share of R&D of non-multinational firms did not change during that period. This contrasts with the share 
of these firms in R&D and turnover (Figure 41). In the United States, in 2003, non-multinational firms 
accounted for only 15% of R&D expenditure in the enterprise sector, but for 66% of the sector�s turnover. 



DSTI/EAS/IND/SWP(2006)1/FINAL 

 56

Figure 41. Turnover of firms located in the United States and affiliates of US parent companies abroad, 1997 
and 2002 
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Source: OECD, AFA database from BEA, US Department of Commerce, May 2007. 

In the European Union, in 2003, foreign affiliates� expenditure on R&D was USD 20 billion, 
compared with outlays of USD 30 billion by foreign affiliates in the United States. Moreover, European 
affiliates abroad invest as much in R&D as foreign affiliates in Europe (Figure 42). Given that a majority 
of countries lack data on offshore R&D activities performed outside the OECD area, a precise evaluation is 
more difficult. 

In Japan, on the other hand, the situation is quite different. Over 96% of R&D expenditure in the 
enterprise sector is performed inside Japan by Japanese-controlled firms. Furthermore, affiliates of 
Japanese firms abroad invest slightly less in R&D than do foreign affiliates in Japan (Figure 43). In 
comparison with sales, Japanese affiliates derive 9.5% of their turnover abroad but only 2.4% as much 
R&D as is performed in Japan under Japanese control (Figure 44). 
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Figure 42. R&D expenditure of firms located in the European Union and affiliates of EU parent companies in 
Japan and in the United States, 2003 
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Figure 43. R&D expenditure of firms located in Japan and affiliates of Japanese parent companies abroad, 2003 

Current prices 

81

4 2

0

10

20

30

40

50

60

70

80

90

Firms under Japanese control Affiliates under foreign control Japanese subsidiaries abroad

Billion USD

 
Figure 44. Turnover of firms located in Japan and affiliates of Japanese parent companies abroad, 2003 
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Source: OECD, AFA database, May 2007. 
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Box 5. Definition of the geographical origin of foreign-controlled affiliates 

In this report, and in line with the recommendations of the OECD Handbook on Economic Globalisation Indicators, the 
country of origin of a foreign investment in general, and of inward R&D investment in particular, is not the country that 
invests directly, but the country to which the unit of ultimate control of the investment belongs.  

An investor (company or individual) is considered to be the investor exercising ultimate control over an investment if it 
is at the head of a chain of companies and directly or indirectly controls all the companies in the chain, without itself 
being controlled by any other enterprise or any other investor. 

Japan is the only major country that has not yet adopted in its statistical system the principle of the unit of ultimate 
control. However, there is little bias insofar as foreign investors rarely channel their investments through third 
countries. 

 

Box 6. Definition of parent company 

Inward investment 

In a compiling country, the parent company of a foreign-controlled affiliate is the first foreign investor outside the 
borders of the country in question that exercises direct or indirect control over that affiliate. Consequently, in many 
cases, the parent company may be a company other than the unit of ultimate control. 

Outward investment 

From the viewpoint of the compiling country, the parent company of an affiliate controlled by residents of that country 
and located abroad is the consolidated enterprise (enterprise group) comprised by the domestic enterprise that invests 
abroad and the domestic firms that it controls directly or indirectly inside the compiling country.  

Thus expenditure on R&D by parent companies in the United States includes all R&D laboratories that are directly or 
indirectly controlled by the headquarters of the group to which they belong. For further details, see also OECD 
Handbook on Economic Globalisation Indicators, Paris, 2005.  

In the same way as for turnover, the share of research done abroad compared with research done in 
the country of origin is a good indicator of the degree of internationalisation of a country�s industrial 
research. 

Based on Figure 45, which concerns countries for which data are available on the R&D activities of 
their affiliates abroad, certain observations can be made relating to the internationalisation of R&D in those 
countries� enterprise sector. Switzerland is the country where industrial R&D is the most internationalised. 
Indeed, despite a slight decline, Swiss affiliates abroad do as much research as all firms inside Switzerland. 
This result is consistent with the fact that Swiss enterprises invest abroad more than all other OECD 
countries, relative to the size of the country. 
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Figure 45. Business sector R&D expenditure by affiliates abroad as a percentage of domestic R&D expenditure 
in selected OECD countries 
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Source: OECD, AFA database, June 2006. 

The relatively high level of internationalisation of research by German multinationals should also be 
mentioned. They carry out almost 30% as much R&D abroad as is performed in Germany by all 
enterprises (multinational or otherwise).  

The case of Sweden and Finland is also as expected. Multinationals from these two countries, given 
the scale of their activity abroad, are also prompted to create R&D laboratories in countries where they are 
established. US affiliates perform about 10% as much R&D abroad as do all firms within the country, and 
roughly 15% as much R&D as do their parent companies in the United States. 

The case of Italy should be highlighted, insofar as Italian multinationals concentrate their R&D work 
almost exclusively in Italy. One of the possible causes is the weakness of research by Italian firms inside 
the country. The share of value added devoted to R&D in Italian firms (all categories combined) is the 
lowest of all the G7 countries (Figure 46). Moreover, the scarcity of Italian affiliates established abroad is 
not conducive to the development of R&D activities outside the country. 
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Figure 46. R&D intensities of affiliates under foreign control and firms controlled by the compiling countries, 
2004 
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Source: OECD, AFA database, May 2007. 

3.2. The geographic origin of R&D investment in host countries (inward investment) 

Figure 47 shows certain major trends concerning the geographical origin of R&D investment in the 
main OECD economies. 

A first general observation is that in the OECD countries, the chief investors in R&D are other 
countries in the OECD area. Asian and Latin American countries make only marginal contributions. 

Figure 47, which supplements Figure 39, shows that the European Union, as a homogeneous area, is 
the main R&D investor in the countries for which data are available, except Canada and to a lesser extent 
the United Kingdom. In those two countries, the United States controls respectively over 70% and 50% of 
the R&D carried out by foreign affiliates. Collectively, the European Union countries (EU-15) control only 
20% of foreign affiliates� R&D in Canada, as opposed to over 30% in the United Kingdom.  

In the United States, German and British affiliates each control around 20%, while French affiliates 
some 12%. On the other hand, the United States controls over 50% of foreign affiliates� R&D in both the 
United Kingdom and Germany, and 35% in France. 

Switzerland�s significant participation in R&D investment in the United States and Germany (over 
10%), and to a lesser extent in France, should also be noted. However, during the period examined, the 
percentages declined slightly in the United States and Germany.  
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Figure 47. Total R&D expenditures of affiliates under foreign control in host countries by country of origin 
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R&D investment by foreign affiliates in Japan is dominated by the French presence, which no doubt 
stems from the alliance between Renault and Nissan. This also explains the low level and decline in 
percentage terms of US investment. 

3.3 Location of certain OECD countries� R&D investment abroad (outward investment) 

Analysis of the location of R&D investment abroad presents a number of difficulties. The major one 
is that a majority of countries lack surveys of their own affiliates� R&D activity abroad. To identify the 
countries in which multinationals establish R&D laboratories, estimates have to be based on reporting by 
the host countries. However, the reconstruction of these data from the figures available on inward 
investment has two limitations.  

First, there can be no data on non-OECD countries that are not compiling countries in OECD surveys. 
The second limitation concerns the potential disparities between the reporting of investing countries and 
host countries. Reconstructing the data assumes, indeed, that the disparities, if any, are small. 
Consequently, in describing the geographical location of the R&D activities of OECD countries� 
multinationals abroad, one must not lose sight of the limitations just noted. At present, the countries that 
compile data on their affiliates� R&D activity abroad and break those data down by destination country and 
by sector are the United States, Japan, Sweden, Italy and Belgium.  

Figure 48. R&D expenditure of affiliates of US and Japanese parent companies abroad by country of 
destination 
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Source: OECD, AFA database, May 2007. 
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Figure 49. R&D expenditures of affiliates of parent companies abroad by country of destination, 2003 
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The United States has much more detailed information than the other countries, which is why its 
results are shown separately. Figures 48 and 49 show that the United States is the prime destination 
country for R&D investment for all countries except Italy. In 2003, investment in R&D by German and 
British affiliates in the United States accounted for respectively between 70% and 60% of those countries� 
aggregate outward R&D investment. This result is not surprising, given that the United Kingdom and 
Germany are also the top two destinations for outward US investment in R&D.  

Japanese R&D investment in the United States declined during the period examined, but this trend 
also reflects the general trend of Japanese direct investment in the United States. The slight increase in 
Japanese R&D investment abroad (Figure 45) concerns only a few European countries, notably the 
Netherlands and France, and most probably certain Asian countries if one takes account of direct 
investment trends and Japan�s commercial presence in those countries.  

France�s R&D investment abroad is more equally divided between Europe, the United States and 
Japan than is German or British investment (Figure 49). Italy, as mentioned above, invests little in R&D 
abroad, and the bulk of that investment is concentrated in its affiliates in France and Germany. Sweden 
invests three and a half times as much in R&D abroad as does Belgium, and nine times as much as Italy 
(Figure 45). In the case of Sweden, 25% of R&D investment abroad is destined for the United States, while 
Germany, France and the Nordic countries combined receive about 30% of that investment. 

3.3.1 Location of the United States� R&D investment abroad 

The main trends in the geographical distribution of the United States� R&D investment abroad are set 
out in Table 9. The main change between 1995 and 2003 is the decline in the share of the European Union 
as a destination and the increased share of the Asia-Pacific region, especially China. The pattern of 
investment in other geographical areas overall has not changed significantly. Europe, however, despite the 
relative decline in its share, continues to attract over 60% of R&D investment by US multinationals.  

Latin America, Eastern Europe, the Middle East and Australia together attract only 8.5% of aggregate 
US investment in R&D (Table 9). With regard to individual countries, in Europe American R&D 
investment declined primarily in Germany and France, while investment in the United Kingdom and 
Sweden doubled in value (Figure 50). However, the decline in R&D investment by American affiliates in 
Germany was offset by the rise in investment by European affiliates. Because of this compensatory effect, 
overall R&D spending by foreign affiliates in Germany between 1995 and 2003 continued to rise 
(Figure 4). This was not the case in France, where R&D expenditure by foreign-controlled affiliates fell. 

Over the same period, American R&D investment in China recorded strong growth of 57% per 
annum. In value, however, it is still fairly modest � roughly equivalent to US investment in Belgium or 
Italy (Figure 50). Without purchasing power parity exchange rates for China, it is difficult to compare the 
R&D expenditure of American multinationals in China and in the United States. The fact is that there is a 
considerable gap between the cost of an American researcher and a Chinese researcher. The costs of other 
categories of R&D expenditure also show significant disparities. 
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Figure 50. Geographical distribution of overseas R&D expenditure by US-owned subsidiaries, 1995 and 2003 
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Source: OECD, AFA database from BEA, US Department of Commerce, May 2007. 

Table 9. R&D expenditure of affiliates of US parent companies abroad by country or zone of destination 

1995 1996 1997 1998 1999 2000 2001 2002 2003

Canada 8.5 11.1 12.5 11.9 9.3 11.4 10.8 10.8 10.7
European Union (15) 70.4 66.9 66.4 68.6 65.6 61.0 58.8 61.4 62.5
Eastern Europe* 0.1 0.3 0.3 0.5 0.3 0.4 0.2 0.3 0.3
Latin America 3.1 3.9 4.5 5.1 3.4 3.2 2.9 3.7 3.0
   of which Brazil 2.0 2.5 3.0 3.0 1.6 1.2 1.0 1.4 1.4
Africa 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1
Middle East 0.8 1.2 1.4 1.0 2.1 3.1 3.7 3.5 3.0
Asia-Pacific 14.8 14.8 12.8 10.9 17.8 19.2 21.3 18.0 17.8
   of which Japan 10.2 9.5 7.5 6.6 8.4 8.0 7.6 7.3 7.2
         China 0.1 0.2 0.2 0.4 1.8 2.5 .. 3.1 2.5
         Australia 2.3 2.9 2.5 2.0 1.6 1.7 1.5 1.5 1.8

Total 100 100 100 100 100 100 100 100 100

Total in billion USD 12582 14039 14593 14664 18144 20457 19702 21063 22328  

* From 1999 onwards, Eastern Europe only includes the Czech Republic, Hungary, Poland and Russia. 

Source: OECD, AFA database from BEA, US Department of Commerce, May 2007. 
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Similarly, R&D expenditure by American affiliates in India, expressed in US dollars in 2003, was 
very low, at a scant USD 81 million � only one-sixth as much as R&D investment in Singapore. 

4. Factors that determine the location of R&D investment 

In order to identify the major factors that play a decisive role in the location of multinationals� R&D 
investment, two recent empirical studies are presented here. The first was carried out in 2004 by the 
European Industrial Research and Management Association (EIRMA) in 40 multinationals, and the second 
in 2005, in the United States, by Professors Jerry and Marie Thursby, financed by the Kauffman 
Foundation and the US National Academies, with additional support from other institutes and associations. 

4.1 The survey by EIRMA and the French Government Central Planning Agency  

One of the objectives of this survey was to identify the positive and negative factors that make the 
European area attractive for the development of R&D activities. Without going into the technical details of 
the survey, the results are shown in Box 7 in order of the importance given to each criterion.  

Box 7. Criteria for choosing the location of a new R&D activity abroad 

1. a) Quality of research personnel 

 b) Cost of personnel and research activity 

 
2.   Access to research in public laboratories and universities 

3. a) Quality of information and communications technology (ICT) infrastructure 

 b) Quality of transport infrastructure (proximity of airports) 

 
4. a) Technology watch and technology acquisition  

 b) Access to new markets and local technology standards 

 
5. a) Proximity of innovation and technology parks 

 b) Tax system 

 c) Access to public funds/subsidies 

 d) Quality of life 

 
6. a) Expertise for a production site of the company 

 b) Specific research for local market needs  

 c) Procedures for creating a new company 

 

The findings of this survey generally match what other analyses and surveys have shown to be 
important factors, namely quality of research personnel, access to public research laboratories and 
universities and communications and transport infrastructure. On the other hand, what is really new is the 
importance attached to the cost of personnel and other research activities.  

Two phenomena can explain this new assessment: first, the greater ease with which certain less 
strategic activities that do not need to be carried out near headquarters can be outsourced; second, and this 
is probably the more important reason, the fact that in recent times a large number of researchers, often 
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trained in the United States or Europe, have been capable of carrying out advanced R&D work for a 
fraction of the prevailing cost in a majority of OECD countries. This considerably reduces the cost of 
innovation and related financial risks.  

4.2. The American survey by the Kauffman Foundation 

This survey was designed to identify factors that influence the location of R&D by multinationals and 
the protection of intellectual property.  

The factors identified are classified separately in three categories according to whether they concern 
the location of R&D in the country of origin, developed countries and developing countries. A list of 
13 criteria concerning the location of R&D was suggested to 229 US and European multinationals covering 
256 different industrial sectors (Box 8). 

Box 8. Factors that determine the decision to set up R&D laboratories 

1. Presence of highly qualified R&D personnel in the country 

2. Scientific and engineering expertise in the country 

3. Availability of tax breaks or direct government assistance 

4. Ease of solving problems involving research-related intellectual property 

5. Exclusivity of tax breaks and direct government assistance keeping R&D costs low 

6. Cultural and regulatory environment conducive to new businesses 

7. Ease of collaboration with universities 

8. Good protection of intellectual property 

9. Few regulatory restrictions, especially research-related 

10. R&D activities established to support sales to foreign customers 

11. High growth potential 

12. R&D activities established to support production for export to other countries 

13. R&D activities as a prerequisite for access to the local market 

Of the 13 factors suggested as important in maintaining an R&D activity in the country of origin, the 
firms surveyed identified nine factors (Figure 51). Quality of R&D personnel comes first, followed by 
protection of intellectual property and the presence and proximity of universities. On the other hand, cost 
and tax were seen as less important factors. 

When developing or relocating R&D activities abroad in other developed countries, the important 
factors to be considered hardly change. However, a few new factors emerge (Figure 52). These are 
especially potential for growth, or the support that R&D can give to sales to foreign customers. These 
factors which are ranked in the middle of the scale are as important as the presence of, and co-operation 
with, local universities. 
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Figure 51. Factors in locating R&D activities in the home country 
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As regards the location of R&D activities in developing or emerging countries, the factor judged to be 
the most important is potential for growth, followed by the quality of research personnel (Figure 53). The 
replies to �agree/disagree� and the ranking of the suggested factors were fairly similar in all three cases. 
The most significant differences involve the assessment of the role of intellectual property and its 
protection in emerging or developing countries (Figure 53). This indicates that despite the recognition of 
the importance of intellectual-property protection in emerging markets and the potential risks, this does not 
seem to be a sufficient reason not to set up there. 

In order to get a better idea of this contradiction, it was useful to supplement the results of that survey 
by examining the type of research that multinationals are prepared to carry out in each of the three 
categories of countries. Thus distinctions are made between the following combinations of type of 
technology and category of market. 

A new technology (New) is a novel application of science as an output of the R&D. It may be 
patentable or not. 

Improving familiar technology (Fam) refers to an application of science currently used by the firm or 
its competitors. 

R&D for new markets (New) is designed to create products or services that are new to the firm in 
question. 
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Figure 52. Factors in locating R&D activities in developed countries 

1

1.5

2

2.5

3

3.5

4

4.5

5

Quali
fie

d R
&D pe

rso
nn

el

IP pr
otec

tio
n

Pres
en

ce
 of u

nive
rsi

tie
s

Coll
ab

ora
tio

n w
ith

 un
ive

rsi
tie

s

Grow
th po

ten
tia

l

Owners
hip 

of 
IP

Sup
po

rt t
o s

ale
s

Fe
w re

str
ict

ion
s

Ta
x b

reak
s

Sup
port

 fo
r e

xp
ort

s

Lo
w R

&D co
sts Spin

Leg
al p

rereq
uis

ite

Agree/Disagree Importance

 

Figure 53. Factors in locating R&D activities in developing or emerging countries 
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Finally, R&D for familiar markets (Fam) refers to improvement of products or services that are 
already offered to customers.  
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Thus a link can be established between technology (familiar and new) and markets (familiar and 
new).  

  Technology 

  Familiar New 

Market 
New % % 

Familiar % % 

 

Figure 54. Research in the home country, developed countries and less developed countries 
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Figure 54 shows that in emerging or developing countries, multinationals prefer to carry out research 
that is aimed at improving existing products and services. Most often it means adapting their products and 
services to local markets (FamFam case). Multinationals appear to be more reluctant to develop new 
technologies aimed at new markets in developing countries (NewNew).  

On the other hand, perfecting technologies that exist but are not necessarily familiar to the firms in 
question is not necessarily an obstacle to multinationals� setting up new laboratories in developing 
countries (FamNew). 
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CONCLUSIONS 

The findings outlined in this report have shown a) that the internationalisation of industrial research 
has accelerated since 1997 and constitutes one of the most dynamic components of the process of 
globalisation and b) the increase in R&D spending by multinationals in emerging countries, particularly in 
Asia, is very strong. 

In a large number of countries, business-sector R&D expenditures have increased, thanks in large part 
to the R&D spending of affiliates under foreign control. Not enough information is available at this time to 
be able to assess the impact or the meaning of this acceleration. A first question is whether it involves new 
R&D laboratories being set up by multinationals in the countries where they do business, or whether 
existing facilities are simply changing hands, as is generally the case in the realm of production, owing to 
the spread of mergers and acquisitions. 

A second question involves the type of research performed by foreign laboratories in their host 
countries. Is it limited to a number of development projects to tailor products to local market standards, or 
does it involve the formulation of new technologies for worldwide use? 

Another question is �for whom� the research of foreign affiliates is performed. This report has shown 
that in some cases foreign affiliates conduct research on behalf of their parent companies abroad, which 
alone possess exclusive rights to exploit the results. In addition, firms under national control (i.e. controlled 
by residents) may contract with firms abroad to conduct research intended for other countries.  

Unquestionably, host countries derive benefits because of spillovers, but it is becoming increasingly 
difficult to gauge the actual contribution of each type of research to the innovation potential of the 
countries concerned. Much depends on the ties that are forged between foreign laboratories, local 
subcontractors, universities and public laboratories, as well as their capacity to absorb this new knowledge. 

The report also shows the preponderant role of multinational firms with regard to R&D. In the United 
States, for example, US-controlled multinationals in 2002 performed over 70% of the country�s industrial 
research, while local SMEs conducted less than 15%. However, if this reflects the situation of most OECD 
countries, in some of them like Canada the majority of industrial R&D is performed by SMEs. 

The impact of the fact that certain US and European R&D laboratories are being set up or relocated in 
Asia is also difficult to assess. How widespread will this trend become in the years ahead? This needs to be 
put in a broader context in which the United States and Europe, faced with international competition, can 
rely only on their capacity for technological innovation. From this perspective, the ground lost by the 
European Union in information technologies and biotechnologies demands major shifts in priorities and the 
allocation of appropriations for R&D. 

Surveys to identify the main factors in deciding where to locate R&D laboratories have shown the 
importance of the quality of R&D personnel, ready access to university research and the quality of 
infrastructure. Nevertheless, analysis of countries� attractiveness in the realm of R&D warrants more 
extensive exploration so that policy choices can be focused more sharply.  


