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Internationalisation
of Research and
Development in
Multinational Companies

Increasingly, multinational companies are conduct-
ing research and development (R&D) not only in their
headquarters, but also in their subsidiary firms abroad.
This has been interpreted by some as marking a trend
towards a relocation of R&D potential abroad and as
evidence that the domestic market of the parent com-
pany is becoming increasingly less attractive as a loca-
tion for R&D. Within the framework of its reports on
Germany's technological strength for the Federal Minis-
try for Education, Science, Research and Technology,
the DIW, together with the Centre for European Eco-
nomic Research (ZEW) in Mannheim, has conducted an
investigation of the extent and the sectoral structure of
the R&D activities conducted by German firms abroad
and by foreign firms in Germany, and has compared the
internationalisation of production and R&D in a number
of large industrialised countries.1

The analysis shows that the internationalisation of
R&D in multinational companies is contingent on the
internationalisation of their production, and is therefore
not the consequence of a declining attractiveness of the
home country as a research location. Multinational com-
panies expand their R&D activities primarily in those
countries in which they produce technologically sophis-
ticated products for growing markets. Germany is an
important research location for these companies. Its
attractiveness in future will depend essentially on the
demand for technological goods and on the conditions
for production in Germany and Europe.

As the internationalisation process of R&D in multi-
national companies progresses, their technological
potential is no longer fed solely by R&D activities by the
parent company in the domestic market, but also by the
activities of subsidiaries located abroad. By means of
intercorporate linkages abroad, the multinational com-
pany also has access to technological knowledge not
produced at home. The means of gaining swift access to

new R&D results is important for the competitiveness of
such firms whenever new fields of application or new
markets are developing and innovation opportunities in
production arising. The ability to access knowledge
originating abroad within the company strengthens the
R&D potential not only of the company, but also of the
home country. Consequently, an evaluation of the tech-
nological strength of a country must encompass, in
addition to the R&D potential of all the firms operating
in the home country, the R&D potential of their foreign
subsidiaries. From a national perspective the proportion
of R&D performed in the home country by foreign-
owned companies is also of interest, as these firms, too,
are integrated into the international knowledge
exchange system.

Modern communication technologies and the
increasing scope for the spatial separation of R&D and
production offer firms new opportunities with regard to
the international division of labour and specialisation
between research locations. In the wake of the acquisi-
tion of foreign firms that also conduct research, multina-
tional concerns often reorganise their global research
potential in order to avoid overlapping and to exploit the
comparative R&D advantages of the different locations.
The question addressed here is, how does such behav-
iour affect the R&D potential of the federal Republic of
Germany?

R&D by German firms abroad

The R&D activities of German firms abroad are
closely linked to their direct foreign investment. As far
as manufacturing industry is concerned, the most
important target areas for German direct foreign invest-
ment are Europe and North America. In 1993 more than
60% of the stock of direct investment2 was in the Euro-
pean Community and the USA. More than two thirds of
the stock of German foreign manufacturing investment
were in the research-intensive chemical, electrical engi-
neering, and automobile industries.

Employment in German manufacturing firms
abroad has increased as a share of overall German man-
ufacturing employment from 17% in 1980 to 22% in
1993 (cf. table 1). The 1993 figure was particularly high
in the chemical (46%), automobile (32%) and electrical
engineering (28%) industries. The growth of German
firms abroad is based primarily on the acquisition of1  The full report is available in German: F. Straßberger, M. Beise

(ZEW), H. Belitz, L. Lindlar, D. Schumacher, H. Trabold, FuE-Akti-
vitäten, Außenhandel und Wirtschaftsstrukturen: Die technologische
Leistungsfähigkeit der deutschen Wirtschaft im internationalen Ver-
gleich. Beitrag zur Erweiterten Berichterstattung zur technologischen

Leistungsfähigkeit Deutschlands im Auftrag des BMBF, Berlin, Feb-
ruar 1996.

2  In principle this is equal to total corporate assets in the form of capi-
tal stakeholdings by German nationals abroad (German direct invest-
ment abroad) or by foreign nationals in Germany (foreign direct
investment in Germany).
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firms and shares of firms. Over the period 1985 to 1994
the ratio of acquisitions to new company set-ups aver-
aged 2 to 1.

Unlike direct investment abroad there is no statisti-
cal coverage in Germany of the R&D activities of for-
eign subsidiaries abroad. However, a number of other
countries (USA, Japan, United Kingdom, France and
Canada) provide information on the R&D expenditure of
the foreign-owned firms located there. According to
these figures the order of magnitude of the R&D activi-
ties of German-owned firms abroad in 1993 is estimated
at around 15% of the R&D expenditure of firms in Ger-
many (evaluated on the basis of purchasing power pari-
ties). In the chemical/pharmaceutical industry, in which
internationalisation is most pronounced, this ratio has
already reached just under 30%. The R&D expenditure
by German firms abroad is roughly equal in magnitude
to the R&D expenditure of foreign companies in Ger-
many (see below). This fact is confirmed by the equilib-
rium (until the early 1990s) on the balance of payments
for R&D transactions, as some of the R&D activities in
subsidiaries are financed by the parent company and
the payments for R&D recorded in the balance of pay-
ments accounts are largely between related companies.
Further evidence of the degree of internationalisation of
the R&D performed by German firms comes from the
number of patents in which the location of the inventor
is given as being abroad. According to various analyses
this ratio varied between 11% (European Patent Office)
and 15% (US Patent Office)3 at the end of the 1980s.4

The most important country for German R&D activ-
ities outside the domestic market is the USA. Firms

3  Cf. R. Barré: Science & Technologic Indicateurs, Observatoire des
Sciences et des Techniques, Paris 1994.

wholly or partly owned by German firms spent more
than US-$ 2.3 billion in the USA in 1993, accounting for
around two thirds of the entire R&D expenditure by
German firms abroad.5 This is equivalent to around 9%
of total corporate R&D expenditure in Germany. Along-
side British and Swiss firms, German companies have
the largest R&D potential in the United States (cf.
figure 1).

4  Cf. P. Patel, Localised Production of Technology for Global Markets,

Cambridge Journal of Economics, 1995, vol. 19, no. 1, pp. 141_153.
5  The direct investment statistics of the US Department of Commerce
detail the R&D expenditure and the R&D personnel of foreign-owned
firms. 

Table 1

Turnover and Employment of German Subsidiaries Abroad
as a Proportion of German Manufacturing Companies at Home and Abroad
in %

Turnover Employment

1980 1990 1993 1980 1990 1993 

Manufacturing industry 16.4 21.2 23.8 17.1 21.0 21.9
of which:

Chemical industry 38.3 48.1 50.8 42.1 45.8 45.7
Engineering 12.5 15.4 17.5 13.1 15.3 16.0
Office machinery/EDP 29.2 12.4  . 24.4 8.6  .
Automobiles 22.1 27.4 32.4 25.2 30.9 32.5
Aerospace  . 35.9  .  . 4.4  .
Electrical engineering 23.0 26.8 27.2 22.7 27.1 27.8
Precision mechanics, optics, chronometers 18.9 18.7 22.9 15.7 18.1 19.3

Sources: Federal Statistical Office; German Bundesbank; DIW calculations.

Figure 1

R&D Expenditure by Foreign-owned Firms
in the USA, 1977 to 1993

Sources: US Department of Commerce.
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German companies in the USA conduct R&D activi-
ties primarily in branches with a medium research
intensity,6 such as chemicals (excluding pharmaceuti-
cals) and electrical engineering. In Germany these
branches account for a large share of total R&D expend-
iture and here Germany has established a dominant
position on international markets. Firms in the USA
owned by other countries focus their R&D to a greater
extent on particularly research-intensive areas,7 such as
pharmaceuticals, computer and telecommunications
technology and electronics. In German manufacturing
subsidiaries in the USA R&D personnel accounted for
6.3% of the total workforce, considerably in excess of
the figure for firms located in Germany (3.8%). Among
foreign-owned manufacturing firms in the USA, German
firms were second only to Swiss companies in terms of
R&D intensity as measured by R&D personnel as a pro-
portion of the workforce.

In 1993 more than one hundred thousand employees
worked in R&D activities in foreign-owned firms in the
USA, and more than 2 million in production. There is a
close correlation between the number of employees in
production and the number in R&D in these companies
(cf. figure 2). This suggests that to a great extent the
R&D performed in foreign-owned subsidiaries in the
USA is of a production-support and market-oriented

6  The goods with medium research intensity are those in which R&D
expenditure accounts for between 3.5% and 8.5% of turnover.
7  The goods with particularly high research intensity are those in
which R&D expenditure accounts for more than 8.5% of turnover.

nature. In other words the substantial volume of R&D
activities performed by German firms in the USA prima-
rily serves the aim of establishing and broadening mar-
ket access there.

German firms also maintain independent research
establishments in the USA that are not linked directly to
production. According to a survey of foreign research
centres in the USA in 1993, in quantitative terms Ger-
man firms took second place, with 35 such centres,
behind Japanese firms with 136 independent research
centres.8 These research facilities are concentrated
around a number of research and technological regions
within the USA in the proximity of leading universities.
In setting up such facilities, multinational companies are
seeking to exploit the local external effects resulting
from the agglomeration of research potential in impor-
tant new technological fields.

R&D by foreign companies in Germany

Traditionally Germany has always been an impor-
tant location for foreign investors. More than 45% of the
stock of direct foreign investment in manufacturing
industry in 1993 was accounted for by firms from the
European Community, a further 31% by firms from the
USA, but just 2% by Japanese firms. Half of the total
workforce employed by foreign firms in Germany were
in the relatively research-intensive branches electrical
engineering, chemical industry, automobiles and engi-
neering.

There has been scarcely any change in the relative
weight of foreign-owned firms in German manufactur-
ing industry for many years. Since the start of the 1980s

such firms account for roughly one quarter of turnover
and one sixth of employment (cf. table 2).

In order to estimate the extent of R&D expenditure
by foreign firms in Germany, the SV-Wissenschaftssta-
tistik (an Essen-based, non-profit organisation that col-
lates science-related statistics) conducted a special eval-
uation for 1993 of its annual survey of R&D expenditure
for the 500 leading research companies in Germany, dif-
ferentiated according to majority German and foreign
ownership. Thus the survey covered around 80% of
R&D personnel and 85% of total R&D expenditure in
Germany. The evaluation of this sample revealed that
the R&D expenditure by subsidiaries of foreign compa-
nies in Germany amounted to at least DM 7.8 billion and
that at least 34 600 employees (full-time equivalent)
were employed in this area. More than two thirds of

8  Cf. D. Dalton, M.G. Serapio, US Research Facilities of Foreign Com-
panies, NTIS, Washington 1993.

Figure 2

Employment in R&D and Production
in Foreign-owned Companies
in the USA by Home Country, 1993

Sources: US Department of Commerce.
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these R&D employees were in the electrical engineering
and automobile industries (cf. table 3).

On the basis of the results of this special evaluation,
firms in majority foreign ownership accounted for just
less than 16%of corporate R&D expenditure in Ger-
many. In the USA and France the comparable figure

was just under 15%, in United Kingdom 26%, and in
Japan just 5%. Thus in Germany corporate R&D is rela-
tively highly "internationalised".

In 1993 15.5% of the R&D personnel in German
manufacturing industry were employed in foreign-
owned firms: the USA and the EU countries each

Table 2

Turnover and Employment of Foreign-owned Subsidiaries
as a Proportion of Manufacturing Firms in Germany
in %

Turnover Employment 

1980 1990 1993 1980 1990 1993 

Manufacturing industry 25.8 25.6 25.5 16.4 16.7 15.9
of which:

Chemical industry 29.6 39.0 35.3 23.7 32.9 30.0
Engineering 16.7 16.4 16.3 14.2 13.9 13.2
Office machinery/EDP 72.2 73.7  . 49.2 53.6  .
Automobiles 19.8 22.0 22.5 19.0 17.2 17.3
Aerospace 14.4 15.9  . 11.1 5.8  .
Electrical engineering 22.8 23.2 22.9 18.3 16.8 17.3
Precision mechanics, optics, chronometers 20.4 28.4 30.0 15.7 24.4 19.8

Sources: Federal Statistical office; German Bundesbank; DIW calculations.

Table 3

R&D Personnel (Full-time Equivalents) in Selected Large Companies
in Germany by Majority Ownership, 1993

Selected firms Memo item:
all firms

conducting 
R&D

in Germany
Total German-

owned
Foreign-
owned

of which:

USA EC
Other

European

R&D personnel (thousands)

Manufacturing industry 222.0 187.6 34.4 14.0 13.1 6.7 280.2

Chemical industry 49.8 46.5 3.3  . 1.3 0.4 54.6
Steel construction, engineering
and automobiles 94.2 78.9 15.3 11.1 2.0 2.2 115.9

Engineering 18.3 15.9 2.3 0.3 0.4 1.6 35.3
Automobiles 48.7 39.2 9.5 8.1  .  . 50.1

Electrical engineering, precision
mechanics, sheet metal etc. 69.9 56.3 13.7 . 8.4 3.4 90.2

Electrical engineering 65.1 51.9 13.2 1.4 8.3  . 80.2

All branches 230.0 195.4 34.6 14.0 13.1 6.8 293.8

% share of R&D personnel in Germany
Selected firms 

as a % of
all firms

Manufacturing industry 100.0 84.5 15.5 6.3 5.9 3.0 79.2

Chemical industry 100.0 93.5 6.5  . 2.6 0.9 91.2
Steel construction, engineering
and automobiles 100.0 83.8 16.2 11.8 2.1 2.4 81.3

Engineering 100.0 87.2 12.8 1.9 2.3 8.7 51.8
Automobiles 100.0 80.4 19.6 16.7  .  . 97.2

Electrical engineering, precision
mechanics, sheet metal etc. 100.0 80.4 19.6 . 12.0 4.9 77.6

Electrical engineering 100.0 79.8 20.2 2.2 12.7  . 81.2

All branches 100.0 84.9 15.1 6.1 5.7 3.0 78.3

Sources: SV Wissenschaftsstatistik GmbH; DIW calculations.
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accounted for around 6 percentage points of R&D per-
sonnel. The deployment of R&D personnel in US-owned
firms was concentrated in automobiles, whereas the
focus in firms from the EU was in electrical engineering.
A comparison of the pattern of specialisation with
regard to the R&D potential of German and foreign-
owned companies in Germany shows that foreign com-
panies are highly focused on automobiles and electrical
engineering, whereas German firms concentrate their
R&D expenditure more on the chemical industry and
mechanical engineering. It seems that in electrical engi-
neering and the automobile industry foreign companies
are obliged to conduct R&D in Germany in order to safe-
guard their competitiveness, whereas this is not always
necessary for foreign firms in the chemical industry.

In the automobile industry and electrical engineering
around one fifth of the R&D potential in Germany is
accounted for by firms in majority foreign ownership.
Thus in these areas foreign-owned firms make a vital
contribution to the technological potential of the Federal
Republic of Germany.

The figure of 15% for the proportion of R&D
employees in Germany working for foreign-owned com-
panies is broadly in line with the share of total manufac-
turing employment employed by foreign subsidiaries in
Germany. This indicates that the research intensity of
foreign and Germany companies is very similar. In the
electrical engineering, engineering and automobile
industries there are no significant differences in the
R&D intensity of employment between foreign and Ger-
man-owned companies (cf. table 4).

Germany accounts for around one quarter of total
R&D expenditure by US-owned companies abroad; Ger-
many is the leading country as far as research locations
abroad are concerned for the USA, and has been so for

many years (cf. table 5). This is true even if the
exchange rate effects are taken into consideration. R&D
intensity, in terms of R&D expenditure as a proportion
of the gross product, in US subsidiaries is higher in Ger-
many than in other countries. In recent years, however,
there has been a sharp increase in the R&D intensity of
US firms in Japan. In 1993 the R&D intensity of US man-
ufacturing firms in Japan was for the first time higher
than the corresponding firms in Germany. This is due
primarily to the increase in the R&D intensity of US
chemical firms in Japan. In automobiles US subsidiaries
in Germany had the highest R&D intensities over the
period 1990 to 1993 compared with those in other coun-
tries. In electrical engineering, too, the R&D intensity of
American-owned firms in Germany increased; by 1993
they were on a par with those in Japan. In the case of
automobiles more than half, and of electrical engineer-
ing just under one fifth of R&D expenditure abroad by
American firms abroad was realised in Germany during
the early 1990s.

In terms of the number of Japanese-owned producer
firms conducting R&D, Germany took second place to
United Kingdom.9 The proportion of Japanese-owned
producer firms conducting their own R&D is highest in
Germany. In terms of independent research centres sep-
arate from production, Germany is the second most
important location, again to United Kingdom; in relation
to the number of subsidiary producer firms, in fact, Ger-
many has the most research centres. In United Kingdom
the number of Japanese research centres has grown
faster since 1990 than in Germany, however. The Japa-
nese-owned producer firms conducting R&D in Ger-

9  JETRO: The 11th Survey of European Operations of Japanese Com-
panies in the Manufacturing Sector, 1995.

Table 4

R&D Intensity of Employment in Selected Large Firms in Manufacturing Industry
in Germany by Majority Ownership, 1993
in %

Selected firms  Memo item: 
all firms

conducting R&D 
in Germany

Total
of which:

German-owned Foreign-owned

Manufacturing industry 8.9 9.3 7.2 7.0 

Chemical industry 11.4 11.9 7.2 10.2 
Steel construction, engineering and automobiles 8.5 8.8 7.3 6.9 

Engineering 5.7 5.8 5.4 4.8 
Automobiles 7.9 8.0 7.6 7.5 

Electrical engineering, precision mechanics, sheet metal etc. 10.5 10.5 10.7 8.9 
Electrical engineering 10.8 10.8 10.9 9.9 

Sources: SV-Wissenschaftsstatistik GmbH; DIW calculations.
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many were concentrated in the electrical engineering,
chemical and mechanical engineering industry.

The data show that foreign firms have been conduct-
ing a substantial volume of R&D in Germany for many
years now. If the available data on R&D expenditure by
US and Japanese firms in Germany are set in relation to
the extent of their involvement in production, Germany
clearly still enjoys a front-rank position as an interna-
tional research location, although other countries have
become increasingly attractive in the wake of the inter-
nationalisation of production and research.

The interrelationships between production, 
markets and research: an international 
comparison

The information on the activities of multinational
companies in the industrialised countries show a clear
correlation between firms' foreign commitment to pro-
duction and to research (cf. table 6). The relatively high
R&D expenditure by German firms located abroad com-
pared to that by German firms on the domestic market
is not least an expression of the strength of German
exports. Yet in terms of the high level of German
exports, direct investment by German industrial firms
remains low in international comparative terms. As for-
eign markets grow it is to be expected that the produc-
tion and research activities of German firms abroad will
intensify.

International comparison reveals a correlation
between the relative importance of imports for the
national economy (import penetration) and the propor-

tion of R&D expenditure in the home country performed
by foreign firms (cf. figure 3). The number of employees
in foreign subsidiaries as a share of total employment is
also closely linked to such companies' share of R&D
expenditure. In Germany the R&D intensity of German-
owned and foreign-owned firms is approximately equal.
In the USA and Japan foreign firms have a higher R&D
intensity, in France and Canada a lower R&D intensity
than firms owned by nationals.

Figure 3

Import Share and R&D Expenditure
by Foreign-owned Firms as a % of R&D 
Expenditure in the Manufacturing Sector of 
Selected Countries, 1993

1) Imports in % of gross product minus exports and plus imports.
Sources: OECD; national statistics; calculations and estimates by DIW/ZEW.

Table 5

R&D Expenditure by US Subsidiaries1) Abroad, 1977 to 1993

1977 1982 1990 1991 19922) 19932)

in US-$ mill.

All countries 2 075 3 647 10 187 9 358 11 084 10 954

Selected countries as a share of total (in %)

Germany 22.3 24.5 25.1 26.7 24.6 23.4 

United Kingdom 18.9 22.1 21.8 17.2 15.7 15.0 

France 14.0 7.2 8.7 9.3 9.2 8.6 

Japan 1.7 2.9 5.0 6.4 6.0 7.9 

Canada 12.3 14.9 11.4 11.1 9.1 9.4 

Selected countries, total 69.3 71.6 72.0 70.7 64.5 64.3 

1) Majority ownership. — 2) Provisional values.
Source: US Department of Commerce; DIW calculations.
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The R&D conducted by firms is overwhelmingly
market- and production-related, although at the various
locations within a market region there is often no close
spatial link between the R&D establishments and the
production centres of the multinational companies.
Given that the main innovation impulses come from
regional markets, multinational companies are increas-
ingly obliged to adapt their international organisational
structures to these markets. On the other hand, the need
to raise the efficiency of R&D _ reduce development
times, remove duplication, exploit economies of scale in

R&D facilities _ calls for a reconcentration of R&D
within multinational corporations, although no longer
merely at the parent company in the "home country",
but also at subsidiaries in the leading market regions. In
a number of cases regional "centres of competence" have
arisen within multinational corporations, in which
responsibility for R&D, production and sales is brought
together. It is here that technological advances are made
_ not least due to the access to the global R&D potential
of the corporation _ and it is often here that they are first
translated into actual production. The development of

Table 6

Indicators of the Internationalisation of Production and R&D in the Manufacturing Companies of 
Selected Countries, 1993
in %

Germany USA Japan France
United King-

dom
Canada

Activities abroad

Exports as a share of gross output
(export dependence) 29.9 12.3 11.6 30.2 29.7 44.8

Employees abroad as a proportion of domestic 
employment 23.5 22.4 8.1 32.5  .  .

Direct investment1) abroad as a proportion of 
exports 26.2 51.7 32.6 30.9 59.0 34.1

R&D expenditure abroad as a proportion
of domestic R&D expenditure 15.0 10.0 2.0  .  .  .

Share of patents registered by domestic firms
with the location of invention given as abroad 
(US Patent Office, 1985 to 1990) 14.9 7.8 1.0 14.3 42.1 33.0

Activities at home

Imports as a share of domestic demand3)

(import penetration) 25.4 15.9 5.7 28.8 33.7 46.2

Employees in foreign-owned firms as a share 
of domestic employment 15.9 11.6 1.1 23.9 16.2 46.0

Foreign direct investment1) as a proportion of 
imports 19.5 32.2 10.3 20.9 31.7 48.4

R&D expenditure by foreign-owned firms as a 
share of domestic R&D expenditure 15.8 14.9 5.2 15.2 25.8 40.6

Share of patents registered by foreign-owned
firms with the location of invention given
as in the country in question
(European Patent Office, 1990) 17.0  .  . 18.0 41.0  .

1) Stock at year's end. — 2) Stock of direct investment in 1992. — 3) Imports as a % of gross value of output minus exports and plus imports. — 4) 1990.
Sources: OECD: STAN-Database for Industrial Analysis; International Direct Investment Statstistics Yearbook, National Accounts; UNCTAD; national statistics: patent indica-
tors: Patel (1993); Baré (1994), DIW/ZEW calculations and estimates.

2)

4)
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such centres of competence requires the spatial coinci-
dence of market impulses, and productive and research-
related competence. Thus the R&D potential of foreign
companies in an industrialised country will be deter-
mined primarily by the market and production potential
of these companies in that country, and less by the
attractiveness of its research infrastructure.

German firms must continue to stabilise and extend
their positions on foreign markets through direct invest-
ment. In the course of this process R&D activities will
play an increasingly important role. By developing
research centres abroad they will continue in their
efforts to keep up with technological developments
there, especially in new high-risk research fields where
commercial exploitation is imminent (e.g. genetic tech-
nology in the pharmaceutical industry, and the develop-
ment of new semi-conductor components). In Germany
an expansion of R&D activities in these and similar
technological areas by multinational corporations can
only be expected if, alongside the German market, a
European market for new products develops and pro-
duction centres are set up here. Once this is given, a
sophisticated research and technology infrastructure
conducive to cooperation between publicly financed
research and firms located in the country constitutes a
further important condition if Germany is to retain its
importance to multinational corporations as a research
location.

Heike Belitz


