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German Companies 
Intensify their Research 
and Development 
Activities Abroad

During the 1990s most large German companies pre-

dominantly expanded their research and development

(R&D) capacities in other countries. This poses the ques-

tion of whether the expansion abroad occurred to the

detriment of R&D activities in Germany itself, and

whether this may even indicate a deterioration in the

conditions for innovation in Germany. On the other

hand, many foreign companies are performing R&D in

Germany, and have been for many years.

A solid data base is required in order to determine

the motives behind the internationalisation of R&D

within multinational companies and in evaluating their

impact on Germany as a location for R&D. Since the

mid-1990s the German Institute for Economic Research

(DIW), Berlin, the Centre for European Economic

Research (ZEW), Mannheim and the SV Wissen-

schaftsstatistik GmbH, Essen have reported on R&D

expenditure by German companies abroad and the posi-

tion of Germany as a location for R&D activities by for-

eign firms. This has occurred within the framework of

the annual report on Germany's technological perfor-

mance commissioned by the Federal Ministry for Educa-

tion and Research (BMFT).1

Multinational companies exert a substantial influ-

ence on the technological potential of industrialised

countries. They are responsible for the overwhelming

proportion of private-sector R&D expenditure, they

organise the internal and external cross-border transfer

of knowledge between their domestic and overseas loca-

tions, and they apply the results of scientific and techni-

cal research in mass production in order to serve inter-

national markets.

The level of, and changes in, R&D activities there-

fore serves as an indicator to evaluate the attractiveness

of domestic and foreign economies for R&D. In the coun-

try in which foreign companies conduct research, this is

seen as a positive indication of innovation-friendly con-

ditions; conversely, in the home country of the parent

company, in which innovative and R&D activities used

to be concentrated, expanding R&D activities among

foreign subsidiaries is often interpreted as indicating

obstacles to innovation and a deterioration in conditions

for R&D at home. Drawing such conclusions on the

technological potential of an economy from the decisions

of individual firms on where to perform R&D is often

premature, however. Firstly, it must be recognised that

the internationalisation of R&D is closely linked to the

internationalisation of sales and production. Secondly,

the degree of internationalisation of a research location,

both outward and inward, i.e. the relative importance of

the R&D activities of domestic companies abroad, and

of foreign firms on the domestic market, depends largely

on the size and the dynamism of the domestic economy

and its degree of openness.

Firms' motives for internationalising R&D

Two main motives are given for multinational firms'

decision to locate and to expand R&D activities abroad:

as a way of opening up the market and in order to

acquire technological knowledge. Frequently, though,

the decision to establish an R&D location abroad is

merely a by-product of the choice of location for other

corporate functions, such as production and distribu-

tion.

Opening up foreign markets

Where demand preferences vary from country to coun-

try, firms that wish to maintain a presence on foreign

markets must either adjust their products to regional

conditions or develop specific products. Normally such

adjustment requires R&D activities in the target market.

Indeed, some foreign client firms expect their suppliers

to perform development work in their region so as to

enable them to react swiftly to new demands. Moreover,

multinational companies are better known and have a

better reputation on the regional market if they are

present 'on the ground' with high value-added corporate

functions such as R&D. An additional point is that for

new products so-called 'lead markets' initially develop in

specific countries or regions, where demand first offers a

high growth potential, and application trends, norms

and standards are established. Examples of such lead

markets are the USA for the Internet and for many phar-

maceutical products, and Europe for mobile telecommu-

nications and microelectronics for smart cards, and for

automobile technology. Competitors are forced to con-

duct R&D at these locations in order to follow and shape

1  A full report for an earlier year is available in English: Marian Beise,

Heike Belitz, 'Trends in the internationalisation of R&D _ the German

perspective', Vierteljahrshefte des DIW, no. 2, Berlin 1998, pp. 67_85;

cf. 'Research and Development in Multinational Companies from a

German Perspective', Economic Bulletin, vol. 34, no. 9, September

1997, and 'Internationalisation of Research and Development in Multi-

national Companies', Economic Bulletin, vol. 33, no. 6, June 1996.
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development and application trends from the outset,

often in cooperation with the first _ and demanding _

customers for these products.

Acquiring technological knowledge

The transfer of knowledge between research institutes

and universities and firms is more likely to be successful
_ modern communications technology notwithstanding
_ if the actors are located close to each other. This gener-

ates, firstly, greater positive local external effects of

R&D; secondly, cooperation between actors in innova-

tion processes implies lower costs. For this reason multi-

national companies frequently initially set up 'listening

posts' in high-tech regions, in order to enable them to

keep track of technological developments in research

institutions and among competitors; if required such

posts can subsequently be expanded into research cen-

tres in their own right.

By-product of internationalisation

German firms also embark on R&D activities abroad as

a by-product of the internationalisation of production.

Frequently the various activities performed by a firm

are so closely inter-linked that it makes sense to conduct

them in a single location. Moreover, by limiting the

number of locations it runs, the firm can reduce its fixed

costs. In most cases direct investment is linked to takeo-

vers or mergers; less frequently new companies are set

up on greenfield sites. In the case of large international

takeovers and mergers, the R&D capacities of the part-

ners are initially usually a subordinate motive. They are

often merely an auxiliary factor in the firm's choice of

international location. On the other hand, once new

acquisitions have been integrated into the company,

existing research locations may be called into question.

Particularly in firms with a far-flung network of

research locations, a trend has recently been observed

towards reconcentrating R&D activities in a small

number of locations selected from around the world.

In many cases a firm's decision to expand R&D

activities abroad can be traced back to one of the three

reasons identified above. A subject of controversial

debate has been the path along which the process of

R&D internationalisation is proceeding, and the implica-

tions this has for the research potential of the industrial-

ised countries and research-intensive regions. Generally

it emerges that the R&D activities of firms abroad are

closely linked to the volume and the dynamics of the

markets in question. Firms select innovation locations in

areas in which the skills required for R&D and for the

production and application of new products are concen-

trated. A country is particularly attractive for R&D

investment by transnational companies if it offers

favourable conditions for all three factors. The extension

of research capacities by German firms abroad provides

an illustration of this.

R&D by German firms abroad

Compared with other industrialised countries, such as

the USA and Great Britain (cf. table 1), the stock values

for direct investment abroad by German industry, with

respect to the export share of the German economy, are

still relatively low. A further increase is to be expected

for this reason alone. The ratio of the workforce

employed by German industrial companies abroad to

the number of employees in German firms in Germany2

rose to 40:100 in 1997, compared with just 27:100 in

1990. The internationalisation of production has made

greatest progress in the research-intensive sectors: the

chemical industry, automobile construction and the elec-

trical engineering sector (electrical engineering, media

technology and precision instruments). In 1997 it is esti-

2  Total employment in Germany minus employment by foreign-owned

firms.

Table 1

Indicators of the Globalisation 
of Manufacturing Industry 
in Selected Home Countries, 1996
in %

Export share1

Stock of direct 
investment abroad 
as a % of output in 

home country

Germany 34 6

France 34 9

Great Britain 37 21

Sweden 52 33

The Netherlands 73 412

USA 14 7

Canada 50 15

Japan 13 43

1 Exports as a % of output. — 2 Data for 1995. — 3 Data for 1994.
Sources: OECD; DIW calculations.
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mated that German-owned subsidiaries abroad spent

around DM 12.5 billion on R&D (cf. table 2).3 Thus

expenditure on R&D abroad represents almost one-fifth

of total business enterprise expenditure on R&D in Ger-

many.

For many years now the USA has been the leading

home country for subsidiaries performing R&D over-

seas; in 1997 US subsidiaries spent a total of more than

US-$ 14 billion on research and development abroad,

equal to around 9% business enterprise expenditure on

R&D in the USA. Alongside German companies, British,

French and Japanese firms also maintain a substantial

research potential abroad, as do firms from the rela-

tively small home countries of Switzerland, the Nether-

lands and Sweden. The latter have been highly interna-

tionalised for many years now, because small countries

lack either a sufficiently large domestic market or ade-

quate reserves especially of highly skilled labour.

Internationalisation by sector

Within German industry it has been the chemical and

pharmaceutical companies that have set the pace in the

internationalisation of production and R&D. Already

they employ more workers abroad than in Germany,

and in 1997 their overseas R&D expenditure was in

excess of DM 6 billion, representing more than half of

their R&D spending in Germany.

Spending more than DM 3.5 billion on overseas

R&D, the automobile industry is the second most impor-

tant sector of German industry in this regard. The

industry is making great strides towards closing the

gap in terms of internationalisation, particularly on its

American competitors.4 The acquisition and extension

of R&D facilities abroad permits automobile concerns to

strengthen their presence on the leading markets. At the

same time, this industry is the only one that has continu-

ously expanded its R&D capacity in Germany itself. In

this case corporate globalisation is clearly helping to

strengthen domestic research locations.

R&D expenditure by German companies abroad was

estimated at DM 9.8 billion in 1995.5 The average

annual increase between 1995 and 1997 of 12% is

roughly equal to the average annual rate of growth of

R&D expenditure by German companies in their most

important foreign research location, the USA, since

1980.6 This suggests that in recent years the internation-

alisation of R&D activities by German companies has

increased at a rapid rate, but that it has not accelerated

significantly.

USA the most important research location

The R&D expenditure by German companies in the

USA are roughly equal to those in the whole of western

Europe. Together, these two regions account for

between 85% and 90% of overseas R&D expenditure by

German firms. South-east Asia and Japan thus almost

certainly account for less than one-tenth of total spend-

ing by German firms on R&D outside Germany.

3  Estimated on the basis of reports by firms to the SV-Wissen-

schaftsstatistik GmbH, Essen.

Table 2

Overseas R&D Expenditure 
by German Firms, 1997

R&D expenditure

Overseas 
as % of 

Germany
Abroad

In
Germany

DM billions

Total 12.5 65 19

of which:

Manufacturing industry 12.2 61 20

of which:

Chemical industry 6.2 12 52

Mechanical engineering 0.9 7 13

Electrical engineering 0.5 2 28

Media technology 0.5 7 7

Precision instruments 0.3 3 9

Automobile construction 3.6 17 21

Sources: SV Wissenschaftsstatistik GmbH; calculations and estimations by the
DIW and the ZEW.

4  The series of mergers and takeovers in the industry peaked spectac-

ularly in 1998 with the merger between Daimler-Benz and the US con-

cern Chrysler. This has served to expand the R&D potential of the

German company in the USA substantially, without the merger hav-

ing led to any reduction in R&D capacity in Germany. On the other

hand, that internationalisation by way of corporate acquisition is not

free of setbacks has been revealed by the problems experienced by

BMW in integrating the British Rover Company.

5  Estimated on the basis of reports by firms to the SV-Wissen-

schaftsstatistik GmbH, Essen.

6  Estimated on the basis of figures provided by the US Department of

Commerce.
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With R&D expenditure of US-$ 3.3 billion and R&D

staff totalling more than 17 000 employees in 1997,7 Ger-

man firms have developed a research potential in the

USA that is broadly equal to that of Swiss, British and,

more recently, also Japanese firms; the last have

expanded their presence particularly rapidly in recent

years (cf. table 3). The expansion of R&D activities by

German firms in the USA, on the other hand, is neither a

phenomenon of the 1990s, nor has it accelerated in the

1990s. There has, however, been a shift in the sectoral

focus of R&D activities. Initially R&D was concentrated

in industrial chemicals, but since the mid-1990s the

increase in R&D expenditure has been particularly

strong in pharmaceuticals and the automobile industry.

In 1997 38% of R&D expenditure by German firms in

the USA was accounted for by the pharmaceutical

industry. In this branch the growth of R&D primarily

reflects large-scale takeovers. R&D expenditure in the

USA by foreign firms as a whole is also concentrated on

this industry, accounting for more than half of the total.

The determining factors here are the size of the pharma-

ceutical market in the USA and the ease of market

access. Firms report that biotechnology represents an

important market segment.

R&D by foreign companies in Germany

In terms of the influence of foreign companies on domes-

tic output and R&D potential, Germany occupies a place

in the midfield of international rankings, most closely

resembling the position of France (cf. table 4). In Swe-

den, the Netherlands, the USA and Japan the relative

importance of foreign companies in domestic R&D is

only slightly lower than their share of output. This indi-

cates that the R&D intensity of foreign and domestic

companies are virtually the same. In other countries _

such as Germany, France and Canada _ the relative

importance of foreign firms in output is substantially

higher than in R&D; in Great Britain the reverse is the

case. The determining factor here is the differing con-

centration of foreign companies in research-intensive

branches. In each industry the average R&D intensity

tends to be equal in domestically and foreign-owned

companies. This is revealed by the data on the R&D

potential of foreign companies in Germany, which are

disaggregated by industry. Foreign firms' share of total

R&D personnel is, at 17%, broadly in line with the pro-

portion of the industrial labour force employed by for-

eign-owned companies, which for many years has been

around 16%. The industry-specific average research

intensities of foreign companies conducting research in

Germany are very similar to those of domestic firms (cf.7  According to provisional data by the US Department of Commerce.

Table 3

R&D Personnel in the USA Employed by Foreign Firms from Selected Home Countries, 1997
In thousand employees

Home country of the firm

Great Britain Germany Japan Switzerland France
The 

Netherlands

Total 19.6 17.1 16.7 15.4 10.4 7.5

of which:

Manufacturing industry 17.5 15.9 11.1 11.8 9.9 6.4

Chemical industry 8.7 7.9 2.1 8.7 2.8 2.7

of which:

Pharmaceutical industry > 5.0 4.5 0.9 8.3 1.6 0.1

Mechanical engineering 2.4 1.7 1.1 1.1 NA 0.1

Electronics and computer industry 2.1 0.2 3.8 1.1 3.7 1.0 to 2.5

Automobile construction 0.3 1.6 1.9 0 0.4 0.1

Other vehicle construction 0.9 0.1 0.1 0 0.1 0

Source: US Department of Commerce 1999.
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figure 1).8 This confirms the hypothesis that firms com-

peting on the same market must invest to a correspond-

ing extent in R&D. Even the shares of external R&D

expenditure exhibit a high degree of similarity between

German and foreign-owned companies within any given

industry. On average just under 14% of their total R&D

budget is spent by firms externally, i.e. they purchase

research services and products from other firms and

from research establishments. It is not known, however,

to what extent this consists of purchases from firms in

the same group (subsidiaries, parents) based either at

home or abroad.

In 1997 foreign subsidiaries spent a total of more

than DM 11 billion on R&D in Germany, employing

47 500 R&D staff (cf. table 5); around half of this sum

was spent by European companies. At more than 45%,

US firms spend almost as much, whereas so far the

R&D expenditure by Asian companies remains virtually

insignificant in quantitative terms.

As in other countries, the process of internationalisa-

tion in Germany largely takes the form of foreign acqui-

sitions of shareholdings in domestic firms and takeovers

and mergers. In German industry, though, the relative

importance of foreign-owned companies, in terms of

their share of employment, remains unchanged at 16%.

Thus foreign firms have joined the trend towards man-

power reduction in industry that has been under way in

Germany for many years. This makes it all the more

remarkable that in the last two years they increased

their R&D personnel by around one-tenth, and thus to a

somewhat greater extent than firms in majority German

ownership. It cannot be determined, however, whether

this increase reflects primarily direct recruitment, or

whether it results from acquisitions of companies in

research-intensive industries.

In comparison with domestic companies, the R&D

activities of foreign-owned companies in Germany are

8  The research intensities (internal R&D expenditure in relation to

turnover) were determined for a total of around 1 000 of the most

research-intensive companies in Germany, both German and foreign-

owned (majority shareholding).

Table 4

Indicators of the Globalisation 
of Manufacturing Industry 
in Selected Host Countries, 1996
in  %

Foreign firms' share 
of total turnover

Foreign firms' share 
of R&D expenditure in 
the domestic economy

Germany1 25.1 17.1

France 28.8 18.6

Great Britain 30.6 39.5

Sweden 20.8 18.7

The Netherlands 29.7 24.1

USA 15.0 12.0

Canada 50.9 31.0

Japan 1.2 0.9

1 Data for 1997.
Sources: OECD; German Bundesbank; SV Wissenschaftsstatistik GmbH; Statis-
tics Canada.

Figure 1

R&D Intensities1 in German 
and Foreign Companies in Germany, 1997

1 Internal R&D expenditure as a % of turnover.
Sources: SV Wissenschaftsstatistik GmbH; calculations and estimates by the DIW
and the ZEW.
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concentrated to a greater extent in the following indus-

tries:9 food, drink and tobacco, pharmaceutical industry,

glass, ceramics and quarrying, electrical engineering

and media technology. In the case of both foreign and

German companies, however, the automobile industry

attracts around 30% of total R&D expenditure. This

very substantial proportion in each group of companies,

and the growth of R&D expenditure in this industry in

recent years reflect not least the fact that certain seg-

ments of the German automobile market, e.g. for high-

performance limousines or automobile electronics, play

the role of global 'lead market'. 

Overseas R&D by US firms 

For many years US companies have concentrated their

overseas R&D activities on a small number of European

countries. Each industry has its specific regional focus:

the US automobile industry and also electronics conduct

their overseas research primarily in Germany, US petro-

leum and food companies in Great Britain, chemical

companies in Great Britain and, outside Europe, particu-

larly in Japan (cf. figure 2). In recent years the sum spent

by US firms on research and development in Germany

has remained more or less constant at around US-$ 3 bil-

lion. It is now the case that German firms _ like their

British, French and Japanese counterparts, incidentally _

spend more on R&D in the US than US firms in the

home market. Even so, the US market still offers growth

opportunities for German firms.

Although Germany's share of total research expendi-

ture by US firms abroad declined somewhat during the

1990s, to around one-fifth in 1997, Germany still retains

first place, in American eyes, in the ranking of overseas

research locations, followed by Great Britain. The aver-

age R&D intensity of US subsidiaries is higher in Ger-

many than in other overseas locations.10 At the same

time it can be observed that the shares of global R&D

expenditure by US firms accounted for by a number of

9  I.e. these industries in Germany account for a greater proportion of

total R&D expenditure by foreign companies than of that by all Ger-

man companies.

Table 5

R&D Potential of Foreign Companies in Germany, 1997

Total R&D 
expenditure by 

foreign companies 
in Germany

Share of total 
R&D expenditure 

in Germany

R&D personnel 
employed by 

foreign companies 
in Germany

Share 
of R&D personnel 

in Germany

DM billions % in thousands %

Total 11.0 17 47.5 17

of which:

Manufacturing industry 10.9 18 46.8 18

of which:

Chemical industry 1.7 14 6.9 15

Mechanical engineering 1.0 15 5.9 15

EDP appliances, office machinery, electrical 
engineering, media technology, precision instruments 4.1 30 17.9 25

of which:

Electrical engineering 0.7 40 3.5 32

Media technology NA NA 8.3 23

Precision instruments 0.7 22 3.6 20

Vehicle construction 3.3 14 11.2 14

of which:

Automobile construction 3.0 18 10.0 17

Sources: SV Wissenschaftsstatistik GmbH; calculations and estimates by the DIW and the ZEW.
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traditionally important host countries are declining

slowly: increasingly US firms are conducting R&D in

Asia and South America, where market development is

most dynamic.

Overseas R&D by Japanese firms

Japanese firms began to conduct research and develop-

ment abroad in the mid-1980s. Although the relative

importance of foreign R&D does not yet even approach

that of American and European firms, it is rising con-

stantly. Overseas research by Japanese firms is concen-

trated in the USA, but in Europe, too, almost half of

Japan's subsidiaries in manufacturing industry perform

R&D. Great Britain and Germany are the leading Euro-

pean research locations. According to figures provided

by the Japanese External Trade Organisation (JETRO),

there are 102 Japanese production firms conducting

research in Great Britain; in Germany there are less than

half as many (45). The gap between the two countries is

smaller, however, in terms of the number of independent

R&D establishments run by Japanese companies that

are not directly linked to a production location: in Ger-

many there are 23 such research centres, only slightly

fewer than in Great Britain (28).11

Conclusion

The decisive motive for multinationals to establish and

expand R&D capacities has been shown to be the

impulses coming from the market, and particularly from

'lead markets'. Yet barriers to market entry, such as

national licensing procedures and standards, and a pub-

lic procurement system that favours firms located in the

home market, may also induce foreign firms to invest in

R&D in the country in question. If the national research

system exhibits favourable conditions _ such as the

availability of excellent research facilities and of highly

skilled R&D staff and public support for R&D projects,

provided this is extended to foreign companies _ it

makes countries more attractive to multinational compa-

nies as a location for research activities. Such factors are

unlikely to be able to offset inadequate demand or a

sluggish market dynamic for technically sophisticated

products and new, high-value services, however.

In recent years German companies _ along with their

European and Japanese counterparts _ have closed the

gap on US firms in terms of the internationalisation of

research and development. In Europe, it was firms origi-

nating from small home countries that set the pace in

internationalisation, not least that of R&D. By the end of

the 1980s the amount spent on R&D in the USA by

firms from Switzerland, Sweden and the Netherlands

exceeded the amount spent by US firms in these coun-

tries. Since the mid-1990s the same has applied to Ger-

many, Great Britain and France. Thus the nature of Ger-

many as an international research location has experi-

enced a change. What has been true of output since the

start of the 1980s is now true of R&D: the activities of

German firms abroad exceed those of foreign firms in

Germany. This trend will continue.

There is scarcely any evidence to support the view

that it is the decision by foreign firms to invest in, or

withdraw from, R&D in a host country that is decisive

in influencing the expansion or contraction of the overall

R&D potential of that country. In most cases an increase

in R&D expenditure by firms abroad is the outcome of

10  Second place in terms of R&D intensity was taken by Japan, yet

that country accounts for just 8% of total R&D expenditure by US

firms abroad. Their activities in Japan are concentrated on the highly

research-intensive chemical industry.

11  Cf. 'The 15th Survey on the Operations of Japanese-affiliated Manu-

facturing Companies in Europe and Turkey', Japanese External Trade

Organisation (JETRO), December 1999.

Figure 2

Overseas R&D Expenditure by US Companies 
by Industry and Country, 1997

Source: US Department of Commerce.
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their expansion into new markets and does not reflect a

'relocation' of research capacities. This can be explained

by the fact that the internationalisation of R&D prima-

rily occurs by virtue of the acquisition of equity shares,

takeovers and mergers. Following acquisition an adjust-

ment and restructuring phase generally occurs in the

subsidiary over which control has been acquired; during

this phase the subsidiaries can be accorded new func-

tions within the overall network of the multinational

company. In a given location all competitors present in

the market in a specific industry and of a given size

behave in similar ways in terms of R&D, irrespective of

their ownership structure. In particular, the innovation

impulses given by the market determine the way in

which the R&D potential of firms operating on the

domestic market develops. This occurs irrespective of

how many of them are home or foreign owned.

Heike Belitz


