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ultinational enterprises (MNES) are critical to the U.S.

technology base. The most technologically sophisti-

cated and economically significant sectors of the U.S.

economy are marked by high degrees of foreign direct
investment (FDI), global production, intrafirm trade (IFT), and
complex forms of international financial and technological
collaboration.* These sectors, including but not limited to
semiconductors, electronics, chemicals, pharmaceuticals, tele-
communications, and autos, are also marked by increasingly high
research and development (R&D) requirements. The location and
character of technology development by MNESs shapes the basic
structure of competition and competitive advantage in these and
related sectors. *

The analysisin Part 11 centers on a basic tension facing policy-
makers concerned with the U.S. technology base. Large firms are
an important source of national innovative capacity. However,
they are increasing y multinational, deploying strategies based on
global economic and technological calculations. MNES can and
do move manufacturing plants, financial resources, technological
assets, and even R& D activities on aglobal basisin response to
international business opportunities. While policy makers are

IFor an overview of the principal activities of MNESs, see: OTA, Multinationals and
the National Interest: Playing by Different Rules, OTA-ITE-569 (Washington, DC: U.S.
Government Printing Office, September 1993).

2In anumber of sectors and important technologies, innovation by small and me-
dlun~-sized enterprises is very robust and extremely important to the U.S. technology
base. In the aggregate, however, large firms conduct the bulk of R&D activities in private
enterprise. This assessment focuses exclusively on the activities of MNEs and the unique
policy considerations they engender.
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concerned primarily with the long-term health and
regenerative capacity of the national technology
base, MNEs are concerned primarily with the
more immediate international competitiveness of
the enterprise. The central challenge facing U.S.
policy makers is to deploy national technology
policy in a way that encourages the innovative ac-
tivities of MNESs and, at the same time, directs the
benefits of those activities to the U.S. economy
and technology base.

In the aggregate, the innovative activities of
MNEs remain highly centralized. Despite the
globalization of production and the international
availability of technologically intensive products,
the means to innovate and generate new technolo-
gy remain relatively localized in the home mar-
kets of MNEs in the advanced industria states. In
many respects, however, the globalization of pro-
duction and commerce has expanded the intern-
ational scope of technology. MNES are conducting
more research abroad and are transferring increas-
ing amounts of technology across national bor-
ders. In addition, reduced transportation and
communication barriers have promoted the rapid
diffusion of new technologies in the form of tech-
nologically intensive goods and services.

Nevertheless, core technology development re-
mains rooted in the parent operations of MNEs,
which are themselves embedded in national and
often subnational innovation systems. Conse-
guently, assessing the technology development
activities of MNEs and their significance for na-
tional competitiveness and technology policy re-
quires  understanding  the structure and
performance of the national innovation systems in
which they base their global operations. To ad-
dress these complex relationships, the analysis in
Part Il is conducted in two stages. Chapter 3
compares the distinctive structural features of na-
tional innovation systems across the advanced in-
dustrial nations. It also analyzes the most recent
aggregate R&D and patenting data in order to
compare the basic performance of each system,
and to understand the critical role of business en-
terprises in those systems. Chapter 4 analyzes the
technology development activities of MNEs. It
focuses on where firms develop new technology

and the extent to which they diffuse technology
globally, as measured by overseas R&D activities,
international technology trade, and trends in in-
ternational technical alliances.

The evidence considered in Chapters 3 and 4
supports the following principal findings.

FINDINGS

1. Trends in both R&D spending by MNEs and
technology trade indicate that technology de-
velopment generally remains rooted in distinct
national technology bases. At the same time,
MNEs are a principal mechanism behind the
globalization of technology. Higher rates of ex-
ternal patenting, more rapid diffusion of
technology across borders, increasing rates of
overseas R&D activity, and the growing preva-
lence of international technical alliances all
point in this direction. However, close analysis
of these trends indicates that the degree of inter-
nationalization is still relatively low.

2. Overseas R&D by affiliates remains quite lim-
ited when compared to both the R&D activities
of the parent group and the more extensive
internationalization of production and sourcing
(see figure 4-9 in chapter 4). MNEs typically
centralize basic research and product devel op-
ment in the home market. Research oriented to-
ward customization and production process
technology moves offshore slowly, as overseas
production units become more deeply inte-
grated into local markets. Only rarely do com-
panies transfer or acquire basic research
functions abroad.

3. Similarly, U.S. royalties and license fee data in-
dicate that the majority of international
technology trade takes place within MNE net-
works, and that technology flows principally
from MNE parents to their overseas affiliates
(seefigures 4-12 and 4-13).

4. National innovation systems vary significantly
across the Triad. The institutional structure of
the Japanese and German innovation systems
favors commercialy relevant innovation with-
in industry, while the structure of the U. K.,
French, and especially U.S. innovation sys-
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terns gives more emphasis to defense and dual-
use technologies, with weaker support for
commercial technology development.

. Across the advanced industrial states, industry
conducts the largest percentage of national
R&D, ranging from 59.2 percent in France to
71.4 percent in Germany (see figure 3-1 in
chapter 3). However, recent trends show sub-
stantial variations across nations in the level of
R&D investment by private enterprise. Al-
though there have been large annua variances,
between 1981 and 1992 business-financed
R&D expenditures in Japan grew at an average
rate of 8 percent. The average growth rate for
U.S. firms was 3.9 percent, while industry-fi-
nanced R&D in the France, Germany, and the
United Kingdom, grew at average rates of 4.6,
3.9, and 1.6 percent, respectively (see figure
3- 13). In the context of comparatively short in-
vestment time horizons, U.S. firms are less
likely to maintain long-term R&D investments
than are many of their counterparts in Japan and
Europe.

6. The nature and degree of overseas technology

development and diffusion associated with
MNEs varies by nationa origin as well as by in-
dustry sector. Aggregate patterns indicate that
the magnitude and intensity of overseas R&D
is the highest both for U.S. affiliates in Germa-
ny and the United Kingdom and for German
and U.K. affiliates in the United States.’The
magnitude and intensity of overseas R&D is
the lowest both for U.S. affiliates in France and
Japan and for French and Japanese affiliates in
the United States (compare figure 4-2 with 4-7,
and figure 4-5 with 4-8).

7. Approximately haf of al R&D and 81 percent

of the manufacturing R&D conducted by
foreign affiliates in the United States is con-
centrated in three sectors-chemicals, pharma-
ceuticals, and electrical and nonelectrical
machinery. German affiliates in the United
States consistently have had the highest R&D
intensity, which reflects the concentration of
German dffiliates in chemicals and pharmaceu-
ticals (typically sectors with high ratios of
R&D to sales). The comparatively low R&D
intensity of Japanese affiliates in the U.S. re-
flects the relatively low percentage of Japanese
foreign direct investment in the United States
(FDIUS) directed to manufacturing. In 1992,
19 percent of Japan’s FDIUS was in manufac-
turing industries and 34 percent in wholesale
trade, compared with 47 percent and 8 percent,
respectively, for European FDIUS.

8. Japanese firms acquire U.S. technology

through different channels than European
MNEs. Japanese firms buy an unusually large
percentage of U.S. technology from unaffiliat-
ed firms. Since arms-length transactions impart
a higher degree of control to the purchaser, Jap-
anese firms in the aggregate retain a propor-
tionately higher degree of control over the
technology they purchase from the United
States than do European firms. In addition, Ja-
pan accounts for over half of the U.S. trade sur-
plus in industrial process technology (see
figure 4-15). These patterns are consistent with
the oft-noted tendency of Japanese firms to ac-
quire overseas technology by buying it directly
rather than by initiating R& D activitiesin for-
eign markets.

YR&D intensity is theratio of R&D expendituresto sales, It is a standard measure for comparing the relativ etechnological intensity of firms,



