
175

Germany as a Location
for Research and
Development by
Multinational Companies

After stagnating for a long time in the first half of the

1990s total expenditures by companies on research and

development (R&D) in Germany have risen by nearly

half, from euro 30.5 billion in 1996 to a good euro 44 bil-

lion in 2001.1 The greater part of these expenditures is

by multinational companies, whose production, and

increasingly research locations as well, are spread inter-

nationally. Their growing R&D expenditures abroad are

generally the result of expansion into new markets and

not of a relocation or outsourcing of R&D capacities.

The expansion of R&D abroad is mainly the result of

shareholdings in other companies, acquisitions and

mergers. From 1995 to 1999 Germany had the third larg-

est volume of transactions for cross-border mergers and

corporate acquisitions after the United States and Great

Britain. The United States is the most important foreign

location for R&D by German firms and their R&D

potential there grew during this period by on average

15% in real terms, so faster than in the 1980s and the

early 1990s. Germany shares second place with Great

Britain after the leader, the United States, in R&D activ-

ities by foreign multinationals, and German multina-

tional companies have the second largest amount of

R&D expenditures abroad after US American firms. So

Germany is one of the leading home and host countries

for R&D activities by multinational companies. The

cross-frontier networking of R&D locations by compa-

nies and the exchange of knowledge are mainly within

and between the knowledge-intensive regions in the

United States and Western Europe. However, these

R&D activities are still very far from genuine globalisa-

tion in the sense of an international division of labour

across every continent.2

The decisive considerations that induce multina-

tional companies to locate and build up R&D capacities

abroad relate to their markets:

1. The desire to utilise the advantages of a location in

the lead market when developing a new and innova-

tive design;3

2. the desire to adapt products that have been success-

ful worldwide to the local target market. 

In addition, favourable conditions in the national

research system, such as the existence of excellent

research facilities and highly skilled R&D personnel,

and official promotion of R&D projects by national and

foreign firms, can make research locations more attrac-

tive to multinationals.

The official and semi-official national statistics

reflect economic activities and R&D activities in each

economy, but they give insufficient information on

cross-border activities by multinationals. For Germany

Wissenschaftsstatistik GmbH in the Stifterverband für

die Deutsche Wissenschaft (SV-Wissenschaftsstatistik)

has been making available separate evaluations of its

surveys of R&D expenditures related to multinationals

since the mid-1990s.  Taken with other data _ particu-

larly R&D in multinationals that engage in research in

their main homeland and host country, the United States
_ this does give a picture of the internationalisation of

the R&D activities of German firms abroad and foreign

firms in Germany.4

R&D by German companies abroad

The internationalisation of production is most advanced

in the research-intensive sectors (the chemical industry,

road vehicle construction, electrical engineering, media

technology and measurement and regulation technol-

ogy). In these sectors, in 1999 for every 100 people

employed by German companies in Germany,5 on aver-

1  Cf. Press conference by the Stifterverband für die Deutsche Wissen-

schaft on 20 February 2002 in Berlin.

2  On Germany's technological efficiency in 2001 see the report com-

missioned by the Federal Ministry of Education and Research and pre-

sented by the Fraunhofer-Institut für Systemtechnik und

Innovationsforschung, Karlsruhe, the Institut für Wirtschaftspolitik

und Wirtschaftsforschung der Universität Karlsruhe, the Niedersäch-

sisches Institut für Wirtschaftsforschung, Hanover, the Deutsches

Institut für Wirtschaftsforschung, Berlin, Wissenschaftsstatistik im

Stifterverband für die deutsche Wirtschaft, Essen and Zentrum für

Europäische Wirtschaftsforschung, Mannheim, Bonn, March 2002.

Results from reports compiled in earlier years and processed jointly by

DIW Berlin, ZEW Mannheim and SV-Wissenschaftsstatistik are pub-

lished in the DIW Wochenberichte, Nos. 18/2000, 26/97 and 16/96.

3  Lead markets are regional markets, generally within national bor-

ders, that utilise a certain innovative design, or a specific form of

design for an innovation, earlier than others, and have properties that

make it more likely that this design will later also be adopted in other

countries and so become dominant worldwide. Cf. Zur technologischen

Leistungsfähigkeit Deutschlands 2001, loc. cit. p. 108.

4  Multinational companies are here assigned to the home country from

which the company is controlled. Generally this is also where the

majority shareholders are domiciled. The national and international

statistics on direct investment generally use lower thresholds of share

ownership for assignment, the Deutsche Bundesbank 20%, for

instance. However, the different thresholds in the statistics hardly

affect the results of the analyses of cross-frontier activities by multina-

tional companies and are therefore not taken into account here.
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age another 70 were employed in German subsidiaries

abroad, whereas German manufacturing as a whole only

employed 49 abroad.

R&D expenditures by German subsidiaries abroad

are estimated by DIW Berlin at about euro 7.3 billion for

1999. In 1997 they were presumably euro 5.7 billion (cf.

table 1).6 The growth is probably mainly due to the

Daimler-Chrysler merger in 1998.7 R&D activities by

German multinationals were growing strongly right up

to the end of the period studied. However, the expansion

of R&D activities by German firms was stronger

abroad, especially in the United States, than in Ger-

many.

German multinational companies spent about one-

quarter of all their R&D expenditures outside Germany

in 1999. But foreign patents account for only about 15%

of their total.8 That can be explained by the fact that

R&D activities abroad must first pass a certain thresh-

old (about 10%) before they are reflected in patents.

Before that the foreign subsidiaries mainly engage in

development work to adapt and improve products and

processes, rather than research for results that can be

patented.9

In relation to total domestic R&D expenditures by all

companies in Germany R&D expenditures by German

companies abroad are just under one-fifth. For compari-

son: subsidiaries of US American concerns spent US-$

18.4 billion on R&D abroad in 1999. This was one-tenth

of the domestic expenditures on R&D in the US econ-

omy and 13% of total R&D expenditures by US multi-

national companies.10 German multinationals are thus

5  Persons employed in all companies minus the number employed in

foreign-owned companies.

6  Estimated on the basis of information given by companies to SV-

Wissenschaftsstatistik. The estimate is uncertain because a relatively

large share (differing in the two years) of the company representatives,

who were consulted in writing, were not able to give any information

on the R&D expenditure by their foreign subsidiaries.

7  According to information in the Annual Report the Daimler-Chrysler

Group employed about 28 000 people on R&D worldwide in 2000 and

spent about euro 7.4 billion on research and development.

Table 1

R&D Expenditures by German Multinational Companies in Germany and Abroad
from 1995 to 1999

1995 1997 1999

R&D expenditures in Germany in euro billion 

of which:

Chemical industry 4.4 4.7 4.9

Production of vehicles and vehicle parts 0.0 6.9 9.8

Economy as a whole 17.0 18.9 22.1

R&D expenditures abroad in euro billion 

Manufacturing 4.9 5.3 7.1

of which:

Chemical industry 2.5 2.6 2.7

Production of vehicles and vehicle parts 1.2 2.9

Economy as a whole 5.1 5.7 7.3

Share of R&D expenditures abroad in total R&D expenditures in %

Manufacturing 23 23 26

of which:

Chemical industry 35 35 35

Production of vehicles and vehicle parts 15 23

Economy as a whole 23 23 25

Sources: SV-Wissenschaftsstatistik; calculations and estimates by DIW Berlin.

8  Share of patent registrations with a place of invention abroad in total

patent registrations by 88 German multinationals in 1998. Cf. Wissens-

management in multinationalen Unternehmen, Study of samples for

technological performance by the Fraunhofer Institut für Systemtech-

nik und Innovationsforschung, Karlsruhe and the Rheinisch-West-

fälisches Institut für Wirtschaftsforschung, Essen, for the Federal

Ministry of Education and Research (to be published shortly).

9  Cf. Guido Reger, Marian Beise and Heike Belitz: Innovationsstan-

dorte multinationaler Unternehmen, Heidelberg 1999.
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on average already far more internationalised than their

US counterparts. Multinational companies in smaller

countries have to locate more of their production and

R&D abroad if they are to make use of the advantages

of scale and the many stimuli to innovation on interna-

tional markets. The degree of internationalisation of

R&D activities is thus particularly high for Swiss and

Dutch firms, as is evident from the relation of their R&D

expenditures in the United States to their domestic R&D

potential (cf. table 2).

The pioneers of internationalisation, and not only in

Germany, are the chemical and pharmaceutical firms. In

1999 they were already employing one-fifth more staff

abroad on production than in Germany. They may only

be in second place in research abroad, but on average

they spend one-third of their total R&D expenditures

there.

Since 1998 the German vehicle construction compa-

nies have also employed more workers abroad than in

Germany. This sector now has the highest amount of

R&D expenditures abroad. In 1999 the automobile man-

ufacturing firms in German ownership employed 9 700

people on R&D in the United States alone, spending

nearly US-$ 2.5 billion on R&D there.11 They have con-

tinuously expanded their R&D capacities in Germany as

well in recent years.

The United States as a research location

With R&D expenditures totalling US-$ 6.6 billion and a

good 31 000 research personnel in 199912 German com-

panies now have the biggest R&D potential in the

United States of any foreign firms; they are followed by

Swiss, British and Japanese firms (cf. figure 1). The

main sectors for R&D activities by German firms in the

United States changed during the merger activity. In

1999, after the merger between Daimler and Chrysler,

around 43% of the R&D expenditures by German firms

in the United States were in vehicle construction. The

pharmaceuticals sector, long the leader in German R&D

expenditures, now has a share of 28%. But for some

time now R&D expenditures by foreign firms in the

United States have been concentrated on the pharmaceu-

tical industry; clearly the US market for pharmaceutical

products is displaying the properties characteristic of a

lead market.

Foreign companies also adapt products that have

been successful worldwide to the US market, and they

concentrate their R&D activities there in the appropriate

sectors:

10  Cf. Raymond J. Mataioni and Daniel R. Yorgason: Operations of

Multinational Companies, Preliminary Results from the 1999 Bench-

mark Survey, in: Survey of Current Business, March 2002, pp. 24-54.

11  Preliminary data from the US Department of Commerce. For 1997

German automotive manufacturers were shown with only 2 400 staff

employed on R&D in the United States and spending only US-$ 250

million on R&D there.

Table 2

The Internationalisation of R&D in Multinational Companies in 1999

R&D expenditures by Memo item:

share of foreign firms
in R&D expenditures1all companies  multinationals in the USA

in US-$ million2 in US-$ million (%) (%)

Japan 66 982.0 2 991 4.5 1.8

Germany 33 036.0 6 686 20.2 19.03

France 17 277.34 2 342 13.6 18.6

Great Britain 17 254.4 3 736 21.7 31.53

Canada 7 995.3 2 361 29.5 37.1

Sweden 5 820.9  461 7.9 16.0

Netherlands 4 092.7 1 398 34.2 41.25

Switzerland 2 781.06 3 805 136.8 .

Finland 2 555.5  162 6.3 11.5

1 In manufacturing, 1998. — 2 Purchasing power parities. — 3 1999. — 4 1998. — 5 1997. — 6 1996.
Sources: SV-Wissenschaftstatistik; calculations by DIW Berlin

12  Preliminary data from the US Department of Commerce. It covers

all companies in which Germans hold at least 10% of the shares.

These figures are relatively high compared with the DIW Berlin esti-

mates for R&D abroad based on the information from companies in

majority German ownership to SV-Wissenschaftsstatistik. For compa-

nies with German majority shareholders the US Department of Com-

merce shows R&D expenditures of US-$ 6.1 billion for 1999 (about

euro 5.7 billion).



178

• Japanese companies: electrical engineering, compu-

ter and communications technology, automobile con-

struction;

• Swiss companies: pharmaceuticals and foodstuffs;

• British companies: pharmaceuticals, foodstuffs,

mechanical engineering;

• French companies: communications technology;

• German companies: automobile construction.

But multinational companies also maintain many

independent research centres in the United States that

are not directly linked to production units. Japanese

companies in particular choose this path, and they have

the highest number of these centres, at 251. German

companies are in second place, with 107. One-quarter of

these are in pharmaceuticals/biotechnology, and

another quarter are in chemicals and rubber processing.

Just under half of all the foreign research centres in the

United States are concentrated in precisely these

fields.13 This suggests that both the research environ-

ment and the appropriate markets in the United States

are highly attractive.

R&D by foreign companies in Germany 

Subsidiaries of foreign firms spent a good euro 7 billion

on R&D in Germany in 1999, employing just under

57 000 people on this (cf. table 3). European companies

accounted for about half of these R&D expenditures,

and North American companies the other half. Compa-

nies from other regions still play hardly any role.

In Germany, too, internationalisation takes the forms

of shareholdings in companies by foreign investors, and

mergers and acquisitions. The percentage of foreign-

controlled firms in German industry, however _ meas-

ured by their share of the total workforce _ has risen

only slightly, to a good 17% at present. But while the

number employed in foreign manufacturing firms stag-

nated at a good 1 million from 1995 to 1999, their R&D

personnel rose by about one-tenth from 1995 to 1997 and

from 1997 to 1999 by as much as one-fifth, most recently

reaching nearly 55 000. But it is not possible to establish

whether this growth was mainly due to new appoint-

ments or the acquisition of firms in research-intensive

branches.

During the period from 1993 to 1999 the share of for-

eign firms in the R&D potential in Germany increased

(cf. table 4). The average R&D personnel intensity actu-

ally rose rather faster in these firms than in German

companies. Of the total research personnel in Germany,

19% are employed in foreign firms, which also employ a

good 16% of the total workforce in manufacturing. The

average research intensity per sector _ measured by the

share of R&D personnel in the total number employed _

for foreign firms in Germany that engage in R&D is

comparable to the figures for the big German companies

(cf. figure 2).14 By contrast, the figures are much lower

for the small and medium-sized firms (SMEs) that oper-

ate in other markets. This supports the thesis that com-

panies competing in the same market also invest in

R&D to a similar extent.15

Figure 1

R&D Expenditures by Foreign Companies in 
the United States from 1977 to 1999 by Coun-
try of Origin
In US-$ million, log scale

Source: US Department of Commerce.
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13  Cf. Donald H. Dalton and Manuel G. Serapio: Globalizing Industrial

Research and Development, U.S. Department of Commerce, Technol-

ogy Administration, Office of Technology Policy, Washington D.C.,

September 1999.

14  The research intensity figures (R&D personnel in relation to num-

ber employed) were calculated for the most research-intensive compa-

nies in Germany (about 1 000) with German and foreign majority

shareholders.

15  This is in contrast to data from the OECD, according to which the

R&D intensities of foreign subsidiaries in the OECD countries (except

Ireland) are much lower than those of native companies. However, the

OECD has presumably included the foreign subsidiaries without

R&D, that is the pure production plants, in the comparison, while this

was not done for the analysis in Germany. Cf. Science, Technology

and Industry Scoreboard, Towards a Knowledge-Based Economy,

OECD, Paris 2001.
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Vehicle construction accounts for by far the biggest

amount of R&D expenditures by foreign firms at more

than euro 2 billion, and the R&D potential of this sector

in Germany has been particularly expanded in recent

years. The sector attracts about 30% of total R&D

expenditures by both foreign and German firms. This is

due to the fact that some segments of the German mar-

ket for cars and supplies are lead markets. A relatively

large number of R&D activities are also to be found in

the foodstuffs sector and tobacco processing, the phar-

maceutical industry, electrical engineering and media

technology.16

R&D by US American companies
in Germany 

From 1995 to 1998 the annual R&D expenditures by US

American firms in Germany remained almost

unchanged at about US-$ 3 billion; in 1999 they rose to

US-$ 3.4 billion. After Germany had remained in first

place for a long time in the list of research locations

abroad for the United States, it was overtaken in 1999

by Great Britain with R&D expenditures totalling US-$

4.1 billion. Great Britain and Germany together account

for 40% of expenditures on R&D abroad by US Ameri-

can firms. The share of R&D expenditures in value cre-

ated by US American subsidiaries is highest in Ger-

many at 5.5% compared with the other big foreign loca-

tions, and is only exceeded by Israel at 21.3% and Swe-

den at 15.6%. The R&D inclination of US subsidiaries,

measured by their share of value created in subsidiaries

engaging in R&D compared with value created by all

US subsidiaries in a host country, is highest in Ger-

many.17

Conclusions for economic
and technology policy

The ability of multinational companies to plan and

organise their various activities internationally, that is,

under different regulatory regimes as well, is seen as an

essential advantage for these firms compared with those16  These sectors each have higher shares of the total R&D expendi-

tures by foreign companies in Germany than in those by German com-

panies.

Table 3

Total R&D Expenditures and R&D Personnel Employed by Foreign Companies
in Germany by Sector 1997 and 1999

1997 1999 Index

Total R&D expenditures In euro billion 1997=100

Manufacturing 5.6 6.8   122
of which: 0.9 1.2   135

Chemical industry 0.7 0.7   100
of which: 0.5 0.6   120
Pharmaceutical industry 0.4 0.5   129

Mechanical engineering . 1.1 .
Electrical engineering 0.4 0.3   86
Media technology 1.5 2.1   137
Measurement and regulation technology, optics 5.6 7.1   126
Vehicle construction 5.6 6.8   122
Economy as a whole 0.9 1.2   135

R&D personnel full-time equivalent 1997=100

Manufacturing 46 800 54 700   117
of which: 6 900 7 900   114

Chemical industry 5 000 4 400   88
of which: 5 900 5 900   100

Pharmaceutical industry 3 500 4 300   123
Mechanical engineering 8 300 9 100   110
Electrical engineering 3 600 2 900   81
Media technology 10 000 14 700   147
Measurement and regulation technology, optics 47 500 56 900   120
Vehicle construction 46 800 54 700   117
Economy as a whole 6 900 7 900   114

Sources: SV-Wissenschaftsstatistik; calculations and estimates by DIW Berlin.

17  Cf. Raymond J. Mataloni and Daniel R. Yorgason, loc. cit.
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operating only on a national or on a more limited inter-

national basis.18 So more foreign firms engaging in

research and more domestic companies that are more

internationalised should therefore rather have a positive

influence on a country's technological performance. Pol-

icy must react to the demands made on the national

innovation system through the progressive internation-

alisation of innovation. That includes shaping a social

framework that will remove barriers to cross-frontier

innovation activities in both directions and support

attractive demand conditions for new products in the

domestic market. It will, for example, include measures:

• in education to increase competence in languages

and make occupational qualifications comparable

• to promote mobility in skilled personnel (work and

residence permits, regulation of immigration)

• to help shape and implement international technical

standards and norms

• to give foreign firms located in this country equal

access to national research promotion and pre-com-

petitive research associations 

• to prepare the national state (publicly funded)

research facilities for joint research ventures with

multinational companies and for international com-

petition between suppliers of research

• to ensure internationally compatible protection of

intellectual property

Altogether, the German system of innovation has

largely been adequate to meet the demands of the inter-

nationalisation of R&D by multinational companies.

Germany was confronted with these requirements later

than the Netherlands, for example, or Switzerland and

Great Britain, and it can learn from these countries what

complementary technology policy is needed for the

internationalisation process. The fears that were still

being expressed in the mid-1990s that the importance of

Germany as a location for research and innovation

would decline as German firms expanded their R&D

capacities abroad have not been fulfilled. Foreign multi-

national companies have contributed to the evident

expansion of the R&D and innovation potential of the

economy in Germany in recent years.

Heike Belitz

18  Cf. Grazia lIetto-Gillies: What Role for Multinationals in the New

Theories of International Trade and Location, in: International Review

of Applied Economics, Vol. 14 (2000), No. 4, pp. 413-426.

Table 4

Share of the R&D Potential
of Foreign Companies in Manufacturing
in Germany from 1993 to 1999
as %

1993 1995 1997 1999

R&D personnel 15.5 15.9 17.8 20.3

Total R&D expenditures 16.7 17.1 18.1 19.0

Sources: SV-Wissenschaftsstatistik; calculations and estimates by DIW Berlin.

Figure 2

R&D Personnel Intensity of German
and Foreign Companies in Germany 1999
in %

Sources: SV-Wissenschaftstatistik; calculations by DIW Berlin.
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