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Figure IV.10. Prospects of TNCs locating
R&D abroad, 2005-2009
(Per cent of responses)
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Source: UNCTAD survey.

A further shift towards some specific
developing, South-East European and CIS
markets is also expected (figure 1V.11). In the
above-mentioned UNCTAD survey, for instance,
China was the R& D destination mentioned most
often, followed by the United States. In third
place was India, another significant newcomer
location for R&D. The Russian Federation was
also among the top 10 target locations for R& D
expansion. Other developing economies that were
mentioned as candidates for further R&D by at
least 2% of the companies were the Republic of

Korea, Singapore, Taiwan Province of China and
Thailand. However, only a few respondents
indicated possible plans for expanding R&D in
Latin America and Africa. Another survey (EIU
2004a) reached similar conclusions, with the top
10 destinations for R& D expansion including
three developing economies: China for R&D
expansion (in first position), India (3rd) and
Brazil (6th); and three others in the following
ranks: Hong Kong, China (13th), Mexico and
Singapore (both14th) (EIU 2004a).

* % *

This chapter has examined the dominant
role of TNCsin global R&D along with the rise
of some developing countries as locations chosen
for TNC-led R&D. It has also analysed the shifts
in the industry composition and the mandates of
the R&D carried out abroad, especially in
developing countries. In particular it has shown
that R&D in some developing countries
increasingly involves “innovative” activities. It
has found that TNCs from developing countries
are also investing in R&D abroad. The next
chapter examines the drivers and determinants
of the internationalization of R&D by TNCs, with
the aim of determining the implications for
development (chapter VI) and deriving some
policy lessons (chapter VII).
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Figure 1V.11. Most attractive prospective R&D locations in the UNCTAD survey,

2005-2009
(Per cent of responses)
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Notes

Some pharmaceutical firms with no identified foreign
affiliates pursue their internationalization through
strategic alliances with TNCs. For example, Cell
Genesys is in a technology alliance with Novartis
(Switzerland). The latter is also a 5% shareholder of
the former. Human Genome Sciences (United States)
has strategic alliances with GlaxoSmithKline (United
States), Takeda (Japan), Schering-Plough (United
States), Sanofi-Synthelabo (France), Merck (Germany)
and the Pharmaceutical Division of the Kirin Brewery
(China). In another case, ICOS (United States) is a 50%
owner of the Lilly ICOS joint venture formed with Eli
Lilly (United States) for the global distribution of the
drug Cialis.

In 2003, the R& D expenditure of the 700 largest
spenders rose further, by more than 5%, to $327 billion.
In Sweden, the top 20 TNCs accounted for up to three-
quarters of the total R& D expenditure in the late 1980s
(Hakanson and Nobel 1993a). In Germany, only 49
firms accounted for two-thirds of the privately funded
R&D spending in the late 1990s (Ambos 2005, p. 398).
Zander, 1994, Hakanson and Nobel 19933, Pearce 1989,
Dalton and Serapio 1995, von Zedtwitz and Gassmann
2002.

R&D expenditure data are for R& D activity regardless
of the source of funding. The R&D data from the United
States Bureau of Economic Analysis (BEA) defines
R& D to include basic and applied research in science
and engineering as well as the design and development
of prototypes and processes. R& D expenses include
wages and salaries, taxes, materials and supplies,
depreciation, amortization, and allocated overhead and
indirect costs, but exclude capital expenditures. R&D
expenses also exclude routine product testing and
quality control conducted during commercial
production, geological and geophysical exploration,
market research and surveys, and legal work pertaining
to patents. BEA data used here exclude banks and other
depository institutions. However, data on the
distribution of overseas R&D in terms of basic, applied
and development expenditures, along with their cost
components (e.g. labour, equipment, taxes) are not
available. Expenditure data are in current dollars (Moris
2005a). For further information and survey
methodology, see http://www.bea.gov/bea/di/
usdscrpt.htm.

R&D employment data from the United States BEA
Survey of U.S. Direct Investment Abroad are available
only every 5 years from benchmark surveys. The |atest
available data are for 1999.

In local currency, total R& D spending increased from
36 billion Swedish kronor to 47 billion Swedish kronor.
Granstrand 1999, Sachwald 2004a, Archibugi and
Michie 1995, Archibugi and lammarino 2002, Molero
1998.

Roberts (2001) and Edler et al. (2002) surveyed 209
Triad firms each; von Zedtwitz and Gassmann (2002)
conducted a total of 290 interviews (over the period
1994-1998).

In order to eliminate the distortions caused by under-
and over-representation, this has been calculated as
a weighted average of responses using the regional
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distribution of the 316 questionnaires for weighting.
Due to the over-representation of Western Europe in
the responses, the unweighted average would have been
34%.

Not all firms answered both questions.

Previous studies (Roberts 2001, Edler et al. 2002, von
Zedtwitz and Gassmann 2002), while finding that the
Western European firms were the most
internationalized, also noted that their lead over the
United States TNCs was small. In the Edler et al. 2002
survey (p. 158), the European firms were estimated
to spend one-third of their R& D budget abroad in 2001,
followed closely by the North American firms (32%),
and only very distantly by the Japanese firms (11%).
In Roberts’ (2001) survey, Western European firms were
estimated to spend 35% of their R& D budget abroad,
followed by the North American firms (33%) and the
Japanese firms (10%). The discrepancy with the
UNCTAD survey is due to the fact that the survey by
Roberts treated intra-European and intra-North
American R&D flows as domestic.

These are estimates based on data from 30 economies,
which accounted for 99% of global business R&D in
2002. For more details, see the note in annex table
A.lV.1.

The presence of Indiain this group may be surprising.
The low share of foreign affiliates in total R&D
spending in India may be due to various factors. One
is that the latest statistics available are only for 1999
(i.e. the period before the take-off of many large
projects). A second reason may relate to the definition
of R&D: India specializes in software development,
an industry that is not always categorized as R&D in
statistics. Finally, many of the projects started in India
have been of a non-equity nature, and hence are not
reflected in FDI.

The share of foreign affiliates in the R&D of the
transition economies of South-East Europe may be
equally high, while that of the CIS is probably low.
Historical data were missing for two economies: Italy
and Thailand.

Such as in the case of the merger between Sweden’'s
Astra and the United Kingdom's Zeneca, the acquisition
of the United Kingdom's Celltech by Belgian UCB,
or the takeover of Skoda Auto by Volkswagen in the
Czech Republic and Tungsram by GE in Hungary.
These foreign affiliates are engaged in commercial,
physical and educational research (Standard Industrial
Classification (SIC) code: 8731), commercial
economics and biological research (SIC code 8732),
non-commercial research (SIC code: 8733) and testing
labs (SIC code: 8734) as their main activity.
Maastricht Economic Research Institute on Innovation
and Technology, Cooperative Agreements and
Technology Indicators (MERIT CATI) database.
Source: MERIT-CATI database.

Prior studies concluded similarly that R&D activities
were not equally distributed around the world and
tended to reside mostly in developed countries
(Gassmann and von Zedtwitz 1999, Meyer-Krahmer
and Reger 1999, Schmaul 1995, Archibugi and
lammarino 2002).

Information in this discussion related to the United
States is based in part on a background paper prepared
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by Francisco Moris (Moris 2005b) for WIR05.
Surveys are conducted at five-year intervals. The results
for 2004 are not yet available.

R& D bases are key nodes of R&D, typically regrouping
various affiliates. Hence the number of bases is lower
than the number of foreign affiliates.

L OCOmonitor collects, validates and crosschecks real -
time information on new (greenfield) and expansion
FDI projects worldwide. Both announced and realized
FDI projects are included. Each project identified is
cross-referenced against multiple sources and the
company website. Full global data collection started
in 2002. Each FDI project is classified into one “key”
business function (out of alist of 17, including R&D)
and, if applicable, into additional business functions
(following the same categorization). As a result, the
number of projects whose “key” business function is
R&D is smaller (1,489 over the period 2002-2004,
annex table A.1.3) than the number of projects for which
R&D is“any” business function (1,773 over the same
period of time). The data presented in this Report refer
to the second, broader definition of R&D. The usual
caveat on completeness and accuracy of information
applies.

The source of these categories is von Zedtwitz 2005.
The Edler et al. 2002 survey concluded in a similar
way (pp. 159-160) that North America and Western
Europe were the most attractive target regions for
foreign R&D, while Japan’s attractiveness for R&D
carried out by TNCs from abroad was well below the
country’s science and technology potential. Among
the developing regions and South-East Europe and the
CIS, the “Asian Tigers” were mentioned by 23% of
the firms surveyed. “Eastern Europe” (12%) and Latin
America (10%) were far less important, while Africa
was hardly mentioned.

Bulgaria was mentioned by only one respondent. The
rest of South-East Europe and the CIS did not appear
on the investment map for R&D.

Respondents indicated only regions and not individual
countries.

For the analysis of the innovatory activities in
developing countries, USPTO data are preferred over
national patent data and those of other developed
countries, since they are regarded as providing a more
comparable and representative measure of such
activities (chapter 111).

USPTO glossary, www.uspto.gov/main/glossary/
index.html.

The total number of USPTO patents granted increased
by 70% in the same period.

For some patents, the USPTO database does not
identify any assignees. In such cases, it is assumed
that the inventor(s), to whom the patent is granted,
remains the legal owner.

In 2003, 17 patents (13% of that year’s total) were
granted to the Brazilian affiliate of Johnson & Johnson
(United States), and five patents to the Brazilian
affiliate of Dana Corporation (United States) for
instance.

In India, the Council for Scientific and Industrial
Research was the most important institute with 324
patents.

Data from the LOCOmonitor database.
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For Ericsson (Sweden), over the past 40 years, R&D
in telecommunications equipment production has
shifted from hardware to software. Today, the company
is spending 85% of its R&D budget on software
development (Goldstein and Hira 2004).

In the new United Nations classification, the eight
former Central and Eastern European economies in
transition that joined the EU in 2004 are shown as part
of the developed-country group, under the category
of the EU-25 (box 1.2). For analytical purposes,
especially when drawing conclusions from the lessons
of transition, their experience is shown here together
with that of South-East Europe and the CIS.

These TNCs include Caterpillar, Cisco Systems,
DaimlerChrysler, Du Pont, General Electric, General
Motors, Hewlett Packard, IBM, Intel, Lucent,
Microsoft, Motorola, Oracle, Philips, SAP and Texas
Instruments. For instance, GE's John F Welch
Technology Center in India, with an investment of $80
million and 1,600 employees, is the company’s first
and largest R&D centre outside the United States
(LOCOmonitor database).

The R&D centre of Eli Lilly is its largest research
facility in Asia and the third largest in the world.
Estimates by the Board of Investment of Thailand. An
alternative source of information, the R& D/Innovation
Survey of the National Science and Technology
Development Agency for the year 2003, has estimated
the R&D expenditure of majority-owned foreign
affiliates to be about $40 million (about 28% of the
total R&D expenditure of the private sector) in that
year (Intarkumnerd and Sittivijan 2005, pp. 5-6),
indicating that the Board of Investment may have
underestimated the R& D expenditure of local firms.
The term “tropicalization” has been used in particular
to denote the adaptation of automotive products to the
local conditions and climate of Brazil (Kuntz 1999).
By comparison, the corresponding figures for foreign
affiliates in developing Asia were 13% and 8%.
This happened with the car makers Ford and
Volkswagen, and the telecom equipment supplier
Alcatel (Costa 2005, p. 6).

At the University of Stellenbosch, for example,
important work has been done on emission control and
engine testing in collaboration with regulatory bodies
in the EU.

Source: BusinessDay (www.bday.co.za/bday).

They include Burlington Resources, Amerald Hess
Corporation, ConocoPhilips, Anardarko and Occidental
Petroleum Corporation (Oxy) from the United States,
and Woodside from Australia, BG Group from the
United Kingdom, Repsol from Spain and Edison from
Italy.

Their R&D focuses on integrated sedimentology,
geochemistry, seismic interpretation, petrophysics,
reservoir engineering and petroleum geology research
(narg.web.mcc.ac.uk/home.html).
www.roncoconsulting.com/post-conflict/uganda html.
The survey, conducted from January to June 1999,
reviewed the pre- and post-privatization performance
of 23 major companies selected from seven countries,
of which five became new EU members in 2004 (the
Czech Republic, Hungary, Latvia, Poland and Slovenia)
and two are candidates for accession (Croatia and
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Romania). The combined asset value of these large
enterprises at the moment of their privatization
exceeded $5 billion — 8% of the inward FDI stock
of the seven countries in 1999 (Kalotay and Hunya
2000, p. 52).

Unpublished data of the Hungarian Central Statistical
Office on the performance of foreign affiliates in 1992-
1998 (reported in Kalotay 2000, p. 165) confirm the
rising trend of R&D: over the period of observation,
the R& D expenditure of foreign affiliates in Hungary
increased from $6.3 million to $96.5 million, raising
the R&D intensity of these firms (measured as a
percentage of total sales) from almost nil to 0.4% of
total sales.

EADS holds a 51% share in the venture. Komarov,
Alexey, “EADS East Airbus-trained Russian engineers,
data exchange network in place”, Aviation Week &
Space Technology, 159,6, 11 August 2003, p. 54.
Japan, with only two Chinese R&D units, seems to be
somewhat underrepresented in the sample, probably
due to the small sample size. However even in the
complete database of 776 international R&D units,
Japan has only 55 or approximately 7% of total foreign
R&D laboratories (von Zedtwitz 2005).

One exception is Huawei’s software laboratory in
Bangalore (550 engineers in 2003, expected to grow
to more than 2,000 by 2005). The value of that
investment was almost $100 million, or about 7% of
Huawei’'s overall R&D activities.
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In addition to Bangalore, Huawei has also invested
in Stockholm (Sweden), Moscow (Russian Federation)
and Dallas (United States).

Haier operates ten small-scal e research units abroad,
which focus on technology monitoring and other R& D
activities.

Jointly with GE for instance, TCS has established an
R&D centre in Hangzhou, the capital city of Zhejiang
province in China. Other top Indian IT services players
such as Infosys, Satyam and Wipro have also invested
in China.

For example, in 2003 the pharmaceutical firm Ranbaxy
(India) set up anew plant in Abu Dhabi that will also
conduct R&D.

The operations of Samsung Electronics are particularly
R& D-intensive, accounting for 8% of revenues in 2003.
Ten of its 16 R&D centres are located abroad (China,
India, Israel, Japan, the Russian Federation, the United
Kingdom, and the United States). Its global R&D
network develops new technologies in digital media,
telecommunications, digital appliances and
semiconductors. The company also carries out joint
R& D projects through strategic alliances with Sony,
IBM, Hewlett-Packard and Microsoft.

Similar observations were made in another recent
survey (EIU 2004a), in which more than half of the
respondents were planning to increase their overseas
R&D investment. And a DIHK survey conducted in
2005 found that nearly 20% of German companies
planned to move R&D jobs abroad in the next three
years (DIHK 2005b).





