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T he examination of the
changing dedication to
R&D on a global scale is
an essential component

in understanding the R&D structure
and practices now occurring within
the U.S. and other technologically
developed countries. Indeed, it has
become well established that the
expansion of R&D activities—especial-
ly in China, India, and other countries
of Eastern and Southern Asia—cannot
be viewed as isolated events. 

Major changes in government atti-
tudes and approaches in these coun-
tries have sparked a significant
escalation in R&D activities. Direct gov-
ernment investments, for example, have
been made in an effort to enhance the
countries’ economic and/or military
strengths. General liberalization of the
economies has led to an environment
where private investment and expan-
sion have been encouraged. In addi-
tion, regulations relative to economic
development and foreign investment
and ownership have been modified in
several technologically developing
nations to the point where foreign
industry has begun to take advantage.  

Superposed on all of these actions—
and directly related to them—major
emphasis has been directed toward
development of a highly-educated, tech-
nology-oriented population that can pro-
vide an immense source of support in
the pursuit of technology-based eco-
nomic development.

The combination of all of these fac-
tors has made a major difference rela-
tive to the way in which industry from
all over the globe has developed rela-
tionships with the R&D community of

Global R&D Spending

GDP PPP 
2005 billions, $

R&D % GDP 
2005 percent

R&D PPP 
2005 billions, $

R&D PPP 
2006 billions, $

R&D PPP 
2007 billions, $

Americas 15,874 2.3 369.07 379.69 387.64

U.S. 12,192 2.6 319.60 328.90 335.50

Asia 19,086 1.8 341.30 361.85 384.01

China (Mainland) 8,859 1.4 124.03 136.30 149.80

Japan 3,890 3.2 124.48 127.84 131.29

India 3,611 1.0 36.11 38.85 41.81

Europe 12,764 1.8 236.09 240.16 244.42

Germany 2,388 2.5 59.68 60.21 60.75

France 1,879 2.2 41.36 42.10 42.86

UK 1,933 1.9 36.72 37.39 38.06

Other 2,276 1.4 31.88 33.76 35.68

World 50,002 2.0 978.34 1,015.46 1,051.75

Share of Total Global Research and Development

2005 2006 2007

Americas 37.7% 37.5% 36.8%

U.S. 32.7% 32.4% 31.9%

Asia 34.9% 35.6% 36.5%

China 12.7% 13.4% 14.8%

Japan 12.7% 12.6% 12.5%

India 3.7% 3.8% 4.0%

Europe 24.1% 23.6% 23.2%

Germany 6.1% 5.9% 5.8%

Other 3.3% 3.3% 3.5%

World 100.0% 100.0% 100.0%

Source: R&D Magazine, Battelle, OECD, World Bank

Globalization Alters
Traditional R&D Rules
The international R&D community has more than new technologies to consider when eval-
uating how it structures itself, including how to interact with brand new high-tech players.



G2 R&DMagazine September 2006 www.rdmag.com www.rdmag.com September 2006 R&DMagazine G3

and patterns of R&D performance in
the U.S. and other nations.

In spite of the fact that there are very
significant changes that are influencing
the patterns of spending on R&D, and
that there are evolving trends in R&D
support and performance, one must
also look at the manner in which such
trends are sustainable. Are we witness-
ing a massively changing paradigm or a
temporary experiment?  Will there be a
significant long-term disruption or mere-
ly a spate and spurt, to be followed by
an assessment and readjustment? 

This report looks at these concerns
and further outlines the global R&D
landscape and the impact that actions
taken by U.S. companies has had.  

Offshore collaborations
Over the past few years, the practice of
offshore collaborations has increased
considerably. Although detailed statis-
tics on the amount of this effort have not
been published on a continuous basis,
early studies by the Dept. of Commerce
(DOC) highlighted the strong and
growing tendency for U.S. companies
to support R&D in their own sub-
sidiaries in Western Europe and Japan. 

These detailed studies were confined
to the interactions within the individual
corporate structures and did not get into
what has now become one of the more
visible forms of R&D performance—that
with independent institutions. Further-
more, the DOC work could not take into
account the extent to which the practice
has become a significant part of corpo-
rate operations. In addition, the DOC
examination did not venture deeply into
ancillary issues related to the rationale
behind the decision (of U.S. companies)
to use this approach for acquiring tech-
nological assets or the extent to which
the process met its goals.

As a part of the continuing study on
R&D processes and the changing pat-
terns of support and performance, the
2007 version of the Battelle/R&D
Magazine series on Trends in Global
R&D addresses selected aspects of

these expanding countries. This inter-
action has grown from a casual “test-
ing-the-waters” approach with
preliminary contract research arrange-
ments to, what have now become,
major investments in institution build-

ing, the creation of new subsidiary
operations, and the development of a
wide range of joint ventures.

As a result of the changing oppor-
tunities for R&D activities in different
countries, including the more “tradi-

tional” partnering arrangements in
Western Europe and Japan, it is appar-
ent that the modifications in the inter-
nal policies of East and South Asia, in
particular, have had and will continue
to have, an influence on the amounts

World of R&D 2005
Size of circle reflects relative amount of annual R&D spending by country noted.

R&D as % GDP

Source: R&D Magazine, Battelle, OECD, World Bank, K4D, UNESCO

S
ci

en
tis

ts
 &

 E
ng

in
ee

rs
/M

ill
io

n 
pe

op
le

U.S. 

Canada

Brazil 

Mexico

Japan

China

India

Korea

Taiwan

Australia 

Malaysia 

Poland

Portugal

Hungary

Italy

Ireland

Spain 

UK 

Netherlands

France

Germany

Austria

Switzerland

Norway 

Finland

Sweden 

Denmark

Belgium
Russia

Israel

S. Africa

Turkey 

Singapore 

Asia

Europe

Americas

Other

Global Research and Development Spending

GDP PPP 
2005 

billions, $

GDP Growth 
2004-2005 
percent

R&D % 
GDP 2005 
percent

R&D PPP 
2005 

billions, $

R&D PPP 
2006 

billions, $

R&D PPP 
2007 

billions, $

Australia 629.1 2.5 1.7 10.70 11.00 11.29

Austria 265.2 1.9 2.3 6.10 6.22 6.34

Belgium 330.7 1.5 1.9 6.93 7.08 7.25

Brazil 1556.0 2.4 1.0 24.44 25.03 25.63

Canada 1033.9 2.9 2.0 20.66 21.26 21.88

China (Mainland) 8859.0 9.9 1.4 124.03 136.30 149.80

China (Taiwan) 631.5 3.0 2.2 13.89 14.42 14.97

Denmark 175.0 3.4 2.6 4.55 4.66 4.77

Finland 165.8 2.2 3.5 5.80 5.98 6.16

France 1879.9 1.4 2.2 41.36 42.10 42.86

Germany 2388.6 0.9 2.5 59.68 60.21 60.75

Hungary 168.0 4.1 0.9 1.51 1.57 1.64

India 3611.0 7.6 1.0 36.11 38.85 41.81

Ireland 152.3 4.7 1.1 1.68 1.75 1.84

Israel 154.5 5.2 4.5 6.95 7.31 7.69

Italy 1629.5 0.1 1.1 19.55 19.58 19.65

Japan 3890.0 2.7 3.2 124.48 127.84 131.29

Korea (South) 1051.5 3.9 2.6 27.33 28.39 29.50

Malaysia 290.2 5.3 0.7 2.03 2.14 2.25

Mexico 1092.1 3.0 0.4 4.37 4.50 4.63

Netherlands 514.7 1.1 1.9 9.78 9.89 10.00

Norway 182.9 3.9 1.8 3.29 3.42 3.56

Poland 508.4 3.2 0.6 3.05 3.15 3.25

Portugal 206.0 0.3 0.8 1.85 1.86 1.87

Russia 1589.0 6.4 1.3 20.66 21.98 23.30

Singapore 124.3 6.4 2.2 2.73 2.91 3.10

South Africa 533.2 4.9 0.8 4.27 4.47 4.69

Spain 1124.6 3.4 1.1 12.36 12.78 13.22

Sweden 283.5 2.7 3.9 11.04 11.33 11.64

Switzerland 255.5 1.8 2.6 6.63 6.75 6.87

Turkey 601.0 5.6 0.7 4.21 4.44 4.69

UK 1933.3 1.8 1.9 36.72 37.39 38.06

U.S. 12192.6 3.5 2.6 319.60 328.90 335.50

Source: R&D Magazine, Battelle, OECD, World Bank

The changing and growing availability of talented and highly educated work forces has created a new and accelerating mode of international competition, one
that will have an impact on both the developed and developing nations. In the period following World War II, major competition between countries was driven
by arms races, which were fueled by having “reliable enemies.” Later years witnessed efforts to enhance cooperative economic benefits through manufactur-
ing and assembly operation, thus leading to a competitive hands race providing lower cost manual labor.
The third wave of this internationalization has evolved into a heads and brains race in the development and application of technology to the resolution of
research problems and opportunities. It is tempting, and certainly most reasonable, to acknowledge the fact that each of these races has involved a reliable
adversary, one which continues to present challenges that can be met and conquered or accommodated only by long-term strategic investment and will.
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the practices of offshore outsourcing.
Using a relatively straightforward sur-
vey instrument, selected questions
were raised to the readership of R&D
Magazine relative to the rationale for
pursuing offshore collaborations, the
extent to which this process had

returned expected results, the various
exceptions of areas of comparable
technological strengths, and associat-
ed issues. Selected results of the ran-
dom survey were drawn upon and will
set the stage for more detailed formal-
ized research and analysis papers.

Issues and observations
For the most part, it is difficult to “set in
stone” conclusions regarding the out-
comes or the satisfaction level of the
outsourcing experiment. The responses
are generally across the board in terms
of the fields of businesses and the

0 10 20 30 40 50 60 70 80

Source: Thomson Scientific, Economic Intelligence Unit

What is China's Attraction for R&D?

% Respondents

 Raise China competitiveness 21%

 Quality of S/E graduates 23%

 Quantity of S/E graduates 23%

 Low-cost materials 32%

 Attraction of China for FDI 36%

 China government support 40%

 Low-cost R&D base 62%

Strength, Growth, and Stability in the Global Top Three
The U.S. has been the global leader in overall R&D spending,
performance, and achievement for more than 25 years. Even
with all of the globalization effects and R&D outsourcing
currently taking place, that status is not likely to change in
the foreseeable future. Japan has been a strong number two
in R&D investments during this same period, closely tracking
at about 41% to the 45% of the U.S.’s R&D spending. 

Over the past several years, however, this “dynamic R&D
duo” has been joined by China, whose R&D growth over the
past several years has been nothing short of fantastic. 

Current  Statistics
Average annual increases in R&D investments over the past
12 years have roughly ranged between 4% and 5% for the
U.S., Japan, and the EU-25 (25 European countries). This
has contrasted sharply with the 17% annual growth in
R&D spending for China, which has accelerated over the
past five years; registering in excess of 20% average annual
increases (real dollars).

In PPP (purchasing power parity) exchange rates, China’s
R&D investment actually equaled that of Japan in early-2006,
and is expected to far surpass it in upcoming years. China’s
R&D investment over the past several years has similarly
grown as a percent of its GDP (gross domestic product) from
less than 1.0% to nearly 1.6% now. This, however, is a long way
from the 2.6% of GDP that the U.S. invests and still further
from the 3.2% of its GDP that Japan continues to invest. 

China’s rapid advance on the R&D investments of both
the U.S. and Japan is unprecedented in recent history. These
figures are underscored by the growth of China’s industrial
research workforce, which expanded from 16% of those in
the U.S. in 1991 to 42% in 2002. The number of U.S. industri-
al researchers (1.1 million) is roughly equal to the number
of industrial researchers in all of the other 29 OECD (Orga-
nization for Economic Cooperation and Development)
countries.

Japan’s Turnaround
During most of the 1990s and the early-2000s, the Japanese
economy languished and actually saw negative growth.
While its R&D investments continued to grow during this
period, the growth rates were suppressed by its economic dif-
ficulties. During this period, the U.S., China, and other Asian
economies shifted into high-technology manufacturing sec-
tors more rapidly than either the EU-15 or Japan. As a result,
Europe and Japan continue to lose market share in the high-
tech manufacturing arena.

Japan’s recent economic expansion began in 2002 and is
expected to continue through at least 2007, underpinned by

improving labor markets and accelerating exports. However,
as Japan emerges from this period of economic stagnation,
there are internal challenges to its R&D strategies to maintain
its overall growth. Recommendations to Japan’s Ministry of
Economy, Trade and Industry by the OECD include:
• Focus on increasing efficiency in R&D spending rather

than meeting a specific spending level
• Maintain flexibility in allocating public R&D funds
• Attach greater importance to non-manufacturing R&D
• Focus on support of R&D for new start-ups
• Strengthen international links

Outsourcing R&D;
The China Connection
U.S. industry is looking heavily into outsourcing at least part
of its R&D activity, according to recent surveys by R&D Mag-
azine and others. Analyses are currently under way by many
organizations to determine the appropriate amount of R&D
that should be outsourced to maintain core technology
capabilities in the U.S., while taking advantage of the benefits
offered in offshore outsourcing (see attached survey charts
for benefits of offshore outsourcing).

China is by far the primary choice for offshore R&D out-
sourcing. India is a prime source for computer and software
R&D outsourcing, but even here China is making inroads to
become more competitive. Gartner reports that both India and
China will generate $27 billion in software outsourcing in 2006.
All told, Chinese government incentives, infrastructure, acade-
mic relationships, and scientific capital investments continue to
draw interest from the international R&D community. 

China’s government has a long-term goal to address all
aspects of R&D across all technology sectors. They continue
to support both internal growth and science and technology
partnerships with all countries. Their overall strategy is to
build their technological capabilities in whatever method
they can, recognizing that they are starting from a lower
point than most other countries. This strategy has worked
quite well over the past several years, with substantial growth
seen across the board in life and physical sciences, engineer-
ing, software development, materials sciences, and theoreti-
cal physics.

China’s researchers are regularly recognized for their
technological discoveries and achievements, their intellec-
tual property (in terms of patents) continues to increase,
and they continue to be a source of attraction for major sci-
ence and engineering conferences. Their manned space pro-
gram has gained professional credibility and their long-term
dedication to meeting technical schedules in backed up by
the financial growth and health of their economy.

Source: R&D Magazine, Battlelle, OECD

 China 61%

 India 50%

 Western Europe 29%

 Eastern Europe 20%

 South/Central America 17%

 Singapore 15%

 Japan 15%

 South Korea 13%

 Northern Europe 8%

 Taiwan 7%

 Malaysia 5%

 Australia 4%

 Indonesia 2%

 Rest of world 2%

Where are you investing in R&D facilities?
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amount of time that the process has
been in place. It would be expected that
the responses, and thus the shape of
the distributions, would be different
were there to have been discrimination
with respect to the period of time over
which the period of performance was
chosen. In addition, one would expect
that there would be significant differ-
ences among the lines of business, the
issue of captive or independent per-
formers, and the nature of the R&D
work being performed.

Random, and uncontrolled, surveys
of selected clusters of the technical
community are certainly not expected
to provide the kinds of rigorous data
that are best suited to detailed analy-
ses, any more than the random “man
on the street” surveys undertaken on
any issue of public concern. 

However, there are various percep-
tions that can be elicited from a voluntary
survey of a selected group that can aid in
shaving off the rough edges of opinions
and provide a reasonable assessment of
preferences, trends, reactions, and the
like. So it is with the random survey con-
ducted within the readership of R&D
Magazine, where questions were raised
relative to the comparative strengths and
weaknesses of various national technolo-
gy capabilities, and where various issues
relative to the outsourcing experience
were queried.

It is instructive, in the context of this
report, to isolate and discuss a few of
the pertinent points of this survey, for
they provide a baseline from which to
develop a more precise survey instru-
ment and a setting within which one
can analyze the outsourcing mode of
operations.

Issues and insights
The open literature is replete with
accounts of new relationships that are
developing between U.S. companies
and their counterparts or collaborators
or subsidiaries in many different coun-
tries. Internet searches on topics relat-
ed to R&D outsourcing to a number of

0.5
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

1.0

1.5

2.0

2.5

3.0

3.5

China Growing Its R&D Investment

Source: R&D Magazine, Battelle, OECD

R
&

D
 a

s 
a 

pe
rc

en
t o

f G
D

P Japan

U.S.

China

Top 20 R&D Spending Global Companies

Company Location
Sales 2005 
billions, $

R&D 2005 
billions, $

R&D 2006 
billions, $

R&D 2007 
billions, $

1 Pfi zer, Inc. U.S. 51.4 9.09 9.82 10.61

2 Toyota Motor Corp Japan 185.8 8.36 8.94 9.40

3 Ford Motor Co. U.S. 177.2 8.00 7.80 7.60

4 Microsoft Corp. U.S.   39.8 7.01 7.50 8.03

5 General Motors Corp. U.S. 192.6 6.70 7.02 7.34

6 DaimlerChrysler AG Germany 186.1 6.67 7.06 7.17

7 Johnson & Johnson U.S. 50.5 6.67 7.34 8.00

8 Siemens AG Germany 100.1 6.35 6.52 6.70

9 Sony Corp. Japan 66.0 5.77 6.24 6.71

10 GlaxoSmithKline PLC UK 39.4 5.39 5.84 6.13

11 IBM Corp. U.S.   91.1 5.38 5.58 5.77

12 Intel Corp. U.S. 38.8 5.14 5.00 5.00

13 Matsushita Electric Ind. Japan 78.6 5.09 5.22 5.35

14 Novartis AG Switzerland 32.2 4.85 5.39 5.96

15 Volkswagen AG Germany 118.4 4.83 5.17 5.53

16 Sanofi -Aventis France 35.4 4.79 5.25 5.85

17 Honda Motor Ltd. Japan 87.5 4.57 4.75 4.94

18 Nokia Corp. Finland 42.5 4.53 4.84 5.17

19 Roche Holdings Ltd Switzerland 28.5 4.34 4.73 5.11

20 Hitachi Ltd. Japan 83.6 4.02 4.23 4.45

Source: Schonfeld & Associates, Inc., R&D Magazine, Battelle
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different countries reveals that this sin-
gle topic has been dominant over the
past few years.

Greater numbers of deals have been
struck between U.S. multinationals and
their partners or subsidiaries throughout
the world, with emphasis on China and
India. In addition, a smaller—yet poten-
tially quite significant—amount of atten-
tion is being given to Europe and Latin
America as sites for future collabora-
tion. In no small measure, the R&D
investment is, or will become, a signifi-
cant portion of the total R&D expendi-
tures in facilities that are located in
these so-called “partnering” countries,
and is expected to be a major force that
affects R&D patterns in both the donor
and recipient countries.

That such should be the case can be
understood in terms of a number of dif-
ferent driving forces, not the least of

which include the growing availability of
talent, the costs of doing business, and
the changing internal policies of the host
countries. The emergence of offshore
outsourcing (a practice which has been
a part of R&D performance and manage-
ment for many years) has been accom-
panied by a variety of expectations.

Although viewed as a relatively
recent phenomenon, the support of
offshore R&D has been part of stan-
dard business practices for more than
20 years. If one were to confine this
review to just the past two decades, it
would be quickly noted that relations
between U.S. companies and their col-
laborating institutions in India, for
example, predate the present, highly
visible efforts by at least 20 years.
Case in point, U.S. software and
chemical companies were obtaining
research services in the late 1980s, in

many cases using the opportunity to
either supplement traditional work or
to merely “test the waters” in terms of
learning how the process could work.

The recent R&D Magazine survey
addressed the question of expecta-
tions related to the decision to engage
in offshore outsourcing. (Note that no
distinction is made here among the
three types of approaches: (1) support
of R&D in pre-existing manufacturing
or marketing facilities; (2) the estab-
lishment of facilities that are specifical-
ly developed for the purpose of
conducting R&D on behalf of the par-
ent corporation; and (3) the contract-
ing with independent sources of R&D
support, including academia and pri-
vate laboratories that may serve a
broad spectrum of clients.)

The establishment or utilization of an
R&D capacity in connection with foreign

markets had long been seen as a means
to overcome a variety of [real or poten-
tial] barriers. Anecdotal discussions with
a variety of participants in the activity
reveal that the decision to expand the
R&D role was based on various factors:
(1) localized technical support provid-

ed a means for quickly addressing
problems or opportunities associ-
ated with the existing or planned
manufacturing and marketing
operations;

(2) it was necessary for local practices
and activities to be cognizant of,
and adapted to, local regulations,
cultures, habits, and tastes;

(3) local operations may be influenced
by local differences in resources,
infrastructure and materials; and

(4) the establishment of “ancillary”
R&D facilities may have been one
of the conditions imposed in the
local licensing and permit-granting
process
Superposed on these, and other,

generalized descriptions of the ratio-
nale for establishing offshore R&D are
the results of the R&D Magazine sur-
vey. When addressing the question of
the values that were expected from
outsourcing, the respondents, some-
times providing multiple answers,
noted raw responses in order:

Percent of respondents
Improved R&D cost effectiveness 38.8
Increased competitiveness 31.4 
Global R&D infrastructure 28.9 
Increased overall R&D capabilities 26.4 
Building new markets 26.4 
Global R&D teamwork 23.1 
Offshore manufacturing support 20.7 
Increased R&D productivity 20.7 
Faster response times 19.8 
24/7 R&D capabilities 19.8 
Customer support 14.0 
Increased innovativeness 14.0 
More overall flexibility 9.9

It’s apparent that one of the more
important features of offshore outsourc-
ing is directly or indirectly related to the

basic cost of doing business. The
improved cost effectiveness is a direct
reference to the lower costs that apply
in most areas, especially the emerging
countries of China and India. Further-
more, lowered direct costs enhance the
competitive position vis-à-vis other (usu-
ally domestic) resources and, hence,
lead to measures of higher productivity.

It is further apparent that there has
been an expectation of enhanced overall
R&D capabilities, especially in those
cases where new technologies—those
that may lead to the development of plat-
forms for innovation and new product
lines—are more readily available without
the direct investment in physical and
human capital. Outsourcing is expected
to provide a more rapid entry into new
markets, processes, or products.

At first glance, it would appear that
the relatively lower score given to the
customer support aspect of offshore
outsourcing is a bit counterintuitive.
However, this score is apparently more
reflective of the view that offshore R&D
is directed more toward supporting the
company’s own offshore operations,
such as in manufacturing and distribu-
tion, rather than as direct support to
the external consumers of the compa-
ny’s output.

Satisfaction results
In regards to the expected value from an
offshore R&D operation, the greatest
expectations came in the areas of
improved R&D cost effectiveness, an
enhanced global R&D infrastructure and
competitiveness, and support to other
global operations. In many respects,
these expectations have been met,
although not without ancillary costs. It is
not surprising that two of the interrelated
changes most often noted with respect
to the effect on domestic operations are
(1) a reduction in staff levels in domestic
facilities, and (2) a reduction in domestic
funding of R&D. These changes will be
discussed in greater detail in the forth-
coming Battelle/R&D Magazine Annual
R&D Funding Forecast & Analysis (Jan-
uary, 2007), but a few comments are
appropriate here.

First, much of the offshore outsourc-
ing of R&D has been in the area of phar-
maceuticals, software, and specialized
electronic systems and devices. In each
of these areas, a considerable amount
of funding has gone into both the sup-
port of R&D activities and the construc-
tion or acquisition of physical facilities.

Second, the subsequent impact on
total R&D expenditures by a given

Global Change in the Infotech Rules
Information and communications technologies consume more
global R&D spending than any other single industrial application,
including the large health and life science sector. Not only is the
overall market for products and services in this technology sector
large and pervasive, but the products targeted for this sector are
extremely volatile with an effective life cycle of less than a year, and
sometimes even less than six months. This sector is truly global
with large industrial organizations representing most countries
and with no one truly global industrial leader.

Large industrial players in these sectors are also not immune
to wide economic cycle swings; witness the current loss of market
share by former industry leader Intel to the aggressive R&D-based
product offerings from AMD. The free-for-all in the telecommu-
nications sector as well, with its mergers and acquisitions, has
placed continuing pressure on participants to aggressively sup-
port their R&D efforts, however the cut-throat marketplace and
its overbuilt capital infrastructure continue to work in the oppo-
site direction—forcing reductions in overall R&D spending.

Driving some of these changes are similarly dramatic techno-
logical changes in the baseline technologies that this sector was
founded on. For more than 30 years, research organizations fol-
lowed the guidelines of Moore’s Law to drive their marketing and
operational plans, R&D investments, and product growth. Fea-
ture sizes continued to shrink as circuit densities and overall per-
formance increased, along with reductions in the cost per com-
putational operation. Over the past few years, these “rules” have

changed due to the unacceptable high cost of new manufactur-
ing tools and processes, the unacceptable high rate of heat gener-
ated in the smaller circuits, and mostly unforeseen materials lim-
itations that arose at the smaller feature sizes.

The net result is that researchers have changed their design
“rules” to now include multi-core microprocessors, new computer
architectures, clusters of computer workstations, and enhanced
networking systems, all the while working with the current
shrinking Moore’s Law lithography design rules. This altered “sys-
tems design” approach (integrated with Moore’s Law),” rather
than the traditional evolutionary design approach, will likely
result in a reshaping of the industry and its R&D programs. To the
consumer, however, these changes are likely to be invisible and
overall performance improvements will continue as before.

The global industrial community is already changing (with
some effects due to normal economic cycles) with R&D spending
in SIC 3674 (Semiconductor, related devices) expected to increase
7.5% in 2007, down from an 8.6% increase in 2006. Electronic com-
puters (SIC 3571) will see flat R&D growth of 2.1% in 2007, the
same as in 2006. Computer communication equipment (SIC 3576)
is expected to increase 8.5% in 2007, down slightly from 8.7% in
2006. And radio and TV communication equipment (SIC 3663)
R&D spending will drop to 6.3% in 2007 from 7.8% in 2006. Finally,
R&D spending in telephone and telegraph apparatus (SIC 3661)
will stay its depressed course and only see a 1% increase in 2007
(negative growth when adjusted for inflation), the same as in 2006.

Other
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Global Industrial R&D Distribution

Source: Booz Allen Hamilton



www.rdmag.com September 2006 R&DMagazine G11G10 R&DMagazine September 2006 www.rdmag.com

organization is apparently one in which
one would expect a decrease (or a
slowdown in the rate of increase) of
spending on domestic operations and
a corresponding change in the domes-
tic R&D personnel makeup. To date, no
specific data have shown the extent to
which these consequences have been
realized. However, it would be expect-
ed that there would certainly be a shift
in either the amounts of total funding
of R&D (taking advantage of the differ-
ences in labor rates) or a shift in the
nature of R&D that is supported.

Lastly, it is not unreasonable to pos-
tulate that the savings that accrue from
the outsourcing of applied research
and development programs could be
applied toward in-house basic

research that is necessary or desired
for the establishment of more long-
term platform building.

The extent to which this approach
is employed will certainly be influenced
by the recognition that the growth of
relatively short-term offshore research
activities presents an opportunity for
investments that will enhance the long-
term technology development.

The R&D Magazine survey included
consideration of questions regarding
experiences on several aspects of the
offshore outsourcing of R&D, these
cover both content (performance) and
operational or environmental factors.
Rated on a scale that went from “Better
than expected” to “Worse than expect-
ed”, the preliminary results suggest that

the practice of using offshore R&D has
been facilitated by the availability of
improved communications technologies,
calibration and the standardization of
practices relative to performance, and
similar technical issues, all of which point
to the fact that host countries have come
well down the road in terms of providing
a technology-friendly environment.  

Not quite as rosy a picture is painted
relative to the non-technical issues,
including government regulations, social
issues, and the response of home coun-
try staff. As would be expected, initial
performance response has not been as
good as hoped, with this probably the
result of high expectations associated
with a high-risk venture.

It must be emphasized that none of

these results are surprising, especially
given the fact that the entire concept of
offshore outsourcing of R&D is still rel-
atively new: those that have been in the
business for 20 years have generally
worked out the difficulties of transition
and integration, but the vast majority of
efforts have been started in only the
past few years.

Ratings of Technology Strengths
The extent to which companies will seek
to become involved in offshore alliances
will be influenced by perceptions rela-
tive to the technological strengths in
selected areas. While the EU analysis
referred to elsewhere provides what is
purportedly based upon agreed-upon
measures, the R&D Magazine survey is
based largely upon perceptions.

It is expected that decisions related
to the pursuit of offshore R&D opportu-
nities are based upon a variety of fac-
tors, including those which are
perceived to provide direct support to
the technology in question, as well as
those that relate to which might better
be termed the “R&D milieu.” This latter
characterization is likely based upon
measures or observations of factors
such as general educational levels; pub-
lic understanding, support, and partici-
pation in technology; public and private
financial support of and commitment to
science and technology; and technolo-
gy-specific educational initiatives.
(These same criteria, and others, are
just as important in site selection for
domestic investment and development.)

Perceived Technology 
Capabilities and Resources
The comparative assessments were
based upon a 1 to 5 scale ranking the
state of technology from “Weak” to
“Strong.” By assigning weighting fac-
tors to the responses, an approximate
overall ranking could be assigned to the
status of the 12 science or technology
areas in the four candidate countries.
By weighing the responses, the semi-
quantitative results indicate that the rel-

ative technological strengths range
from a highest value for Aerospace
Technology (when compared with the
“second place” entry—which is almost
always Japan), in decreasing order of
dominance, the technological strength
values decrease in the order shown
above, through the fields from pharma-
ceutical discovery / development down
to Academic Basic Research. Continu-
ing the list, the analysis suggests that
the technological strengths of the U.S.,
when compared with those of the other
countries in the sample, decreases,
being the “weakest” in the area of Auto-
motive Development.

Technical Strengths in Europe
Over the most recent few years, major
attention has been given to the develop-
ment and utilization of R&D resources in
China and India, and these have cer-
tainly received the greater amount of
media attention. However, there are
several other areas that merit special
attention, including Latin America, other
East and South Asia countries, and
Europe. As will be noted below, the
R&D Magazine surveys show, for exam-
ple, that China and India dominate in
terms of the numbers of respondents
whose companies are involved in those

countries’ total R&D efforts. But there
are also significant numbers of compa-
nies who look for technology assets in
Japan, South Korea, Singapore, Taiwan,
and Indonesia.  Not surprising is the
observation that almost 20% of the
respondents report investment in R&D
facilities in Latin America (with empha-
sis on Mexico and Brazil).  

As we look at R&D outsourcing to
facilities in Europe, it is interesting to note
that there are some disconnects
between the practice as observed by sur-
vey respondents and the individual coun-
try assessments of the technology
climate that have been researched within
the European Union. In looking at the
European R&D scene, a central source of
critical data can be found at the EU site:
http://cordis.europa.eu/en/home.html.  

Partner Country Drivers
The internationalization of R&D perfor-
mance has been argued to be influ-
enced by a number of different factors,
many of which relate to internal policy
changes in what might be called the
“host country”—i.e., the country in which
the R&D effort is performed—and the
individual business decisions of the
sponsoring organization in what might
best be called the “investor country”—

Perceived Technology Capabilities

Field D/Ranking 5 1st 2nd 3rd 4th

Aerospace Technology USA Japan China India

Pharma Discovery and Development USA Japan India China

Biotechnology USA Japan India China

Nanotechnology USA Japan India China

Information Technology USA Japan India China

Photonics USA Japan China India

Academic Basic Research USA Japan India China

Automation / Robotics Japan USA China India

Telecommunications Japan India USA China

Energy Research Japan USA India China

Electronics Research Japan USA India China

Automotive Development Japan USA China India

Brakes Applied to Rapid Biotech R&D Run-up
A series of events over the past five years have resulted in a resur-
gence in biotechnology R&D. Of course, the primary event noted
has been the sequencing of the human genome. However, the
culmination of this more than 10-yr international research effort,
not only resulted in the data collected on the human genome,
but also the technologies that were created to collect this infor-
mation. Microarray sampling, automation systems, and infor-
matics systems have all made great leaps in development over the
past five years, such that many entry barriers have been lowered.

The U.S. remains the overwhelming leader in R&D invest-
ments by biotechnology-active firms, with more than 10 times the
investment (more than $16 billion 2004) of the second largest
country (Gemany with about $1.4 billion), according to the Orga-
nization for Economic Cooperation and Development (OECD).
The U.S. also has the largest number of R&D employees working
in biotech (73,500), with nearly 50% more researchers than all
other global countries combined. The UK (9,600), Germany
(8,000), Korea (6,600), Canada (6,400), Denmark (4,800), France
(4,200), and Switzerland (4,100) all have substantial numbers of
researchers working in biotechnology areas.

The U.S. again accounts for the bulk of the sales generated by
biotech firms with more than $60 billion in 2004 (a 25% increase
from 2003). However, the still early period of the biotech develop-
ment cycle has resulted in $4 to $11 billion losses in each of the
past five years.

A small number of events have slowed the overall growth of
biotech over the past two years—the withdrawal of the Cox-2
inhibitors by Merck (Vioxx), Pfizer (Celebrex) and others, and the
fraudulent research performed by Korean stem cell researcher

Hwang Woo Suk. The results of these two events have cut the
amount of funds available for biotech research, along with an
overall slowing of active research as other research administrators
evaluate their own work to determine their potential future liabil-
ities. Regulatory measures have also been implemented as a result
of these events to ensure that future similar events do not occur.

Most global organizations involved in biotech are active in
health areas (51%), followed by agro-food (19%), and industry-
environmental (15%)—the remaining 16% are active in the
“other” categories. Germany and the U.S. have the highest activi-
ty rate for health applications (65%), followed by China (63%) and
Denmark (58%). Industry-environmental activity is highest in
Korea (41%), while the activity rate for firms is less than 10% in
the U.S., Canada, Switzerland, Norway, and Denmark.

A continuing decline in the number of new drug approvals by
large pharmaceutical companies has also applied pressure on
biotech firms to invest in health related applications of biotech-
nology. Partnerships and acquisitions between large pharma and
biotech companies have also seen continuing increases (albeit
slow) over the past several years to support the new drug rev-
enue demands.

Innovation trends in biotech were also reflected in the rapidly
increasing number of patents in the late-1990s (reflecting the
human genome project research) and a slight drop-off, although
still elevated number of global patent applications since then. The
U.S. accounts for about 40% of the total number of biotech
patents filed at the European Patent Office, while the European
Union has a 35% share, Japan a 14% share, and all other countries
account for the remaining 12%.
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the country of origin of the R&D support.
As is the case with decisions relat-

ed to all types of R&D performance,
the choice of the performing institution
will be influenced by a number of char-
acteristics, including inherent capabili-
ties and the other driving forces that
have been mentioned in this report. In
addition, consideration is often given
to the factors that influence the R&D
enterprise and environment, including
those that describe the manner in
which the science and technology

community interacts with the remain-
der of the host country.

In arriving at decisions relative to
where investor countries commit to the
establishment and/or use of R&D facili-
ties in host countries, these decisions
are generally based upon a number of
different goals. In part, it appears rea-
sonable for investor country institutions
to look at the total environment and its
technology-related components. Such
inspection can be facilitated by
research on the development of indexes

that describe this environment.
One of the more comprehensive

comparability reports is published by the
European Union, and provides a frame-
work within which an investor country
institution may look at broad host coun-
try capabilities, government actions that
enhance attractiveness as a source for
R&D performance, and similar descrip-
tors. For a deeper inspection of the out-
put of these country-by-country
analyses, it is suggested that attention
be given to the discussions found at
http://trendchart.cordis.lu/score-
boards/scoreboard2005/index.cfm.  

The analysis of the “technological
strength and sensitivity” is based upon
a large number of factors that charac-
terize the status in the individual coun-
tries. Without going into detail on the
definitions and interpretation of these
factors, it is important to highlight a few
that may impact upon decisions related
to cooperative research and develop-
ment programs. As one looks at the
potential for individual country growth,
receptivity, and responsiveness to tech-
nology-based initiatives and opportuni-
ties, the authors of the cited report note
the following factors that were used in
their “national assessments”:

• New S&E graduates per 1,000 popu-
lation

• Population with tertiary education
and youth education attainment level 

• Public and private R&D expenditures
(% of GDP)

• Medium-high-tech and high-tech
R&D (% of manufacturing R&D
expenditures)

• Share of enterprises receiving public
funding for innovation

• University R&D expenditures
financed by business sector

• Industry innovation expenditures
• Employment in high-tech services (%

of total workforce)
• Sales and exports of high technology

products 
• Employment in medium-high and

high-tech manufacturing (% of total

workforce)
• Patents per million population
The overall report has a massive
amount of data that have been ana-
lyzed and put into an order that permits
some broad assessments relative to
innovation in 25 European countries.
Given certain broad characteristics,
we use as a starting point what the
report refers to in four broad cate-
gories, with the corresponding coun-
tries falling into each set:

Leading Countries
• Finland
• Germany
• Switzerland
• Denmark

Average Performance
• Norway
• Ireland
• Iceland
• United Kingdom
• Netherlands

• Belgium
• France
• Italy

Catching Up
• Latvia
• Lithuania
• Czech Republic
• Hungary
• Slovenia
• Greece
• Portugal

• Malta
• Cyprus

Losing Ground
• Estonia
• Poland
• Slovakia
• Romania
• Bulgaria
• Spain
• Turkey

The Largest R&D Activity Focuses on the Very Small
Nanotechnology is the hottest topic in research and development
labs around the world right now. Worldwide, governments are
funding research in this area to ensure that future emerging
technologies based on these materials are competitive with those
from other regions. The U.S. Government
Nanotechnology R&D Act of 2004, for
example, provides for about $1 billion/yr
through 2008. Corporate R&D funding is
estimated to be about twice that this year
with overall global funding at several times
that as well. If you include electronics, life
science, and coatings applications research,
the overall R&D spending on nanotechnol-
ogy in the U.S. is about $26 billion. More
than 4,000 companies around the world are
working on nanotechnology. The National
Science Foundation has stated that the
overall market for nanotechnology appli-
cations will exceed $1 trillion in less than
10 years, by 2015.

Nanotechnology is more than just the
development of a new class of materials, in
many cases it is an enabling technology
allowing the creation of entirely new appli-
cations. In other cases, such as in drug reformulations, it allows
companies to reapply existing materials (drugs) so that they can
be used in entirely different ways (new drug delivery systems).

While there has been as substantial amount of R&D on nan-
otechnology, there are relatively few nano-enabled technologies
in commercial use. From 1976 to 2002, there were nearly 90,000
patents involving nanotechnologies. The vast majority of these
were dominated by the electronics, chemical/catalysis, and phar-
maceutical industries. While the overall number of potential
applications for nanotechnology is large, some platform tech-
nologies will serve more industries in improved manufacturing
and product performance enhancements than others.

The leading countries working in this area are the U.S., Japan,
China, and Germany. China is actually now one of the world
leaders in terms of the number of newly registered nanotechnol-
ogy firms. Over the past three years, more than 600 companies

have been started in China, with an
emphasis on nanotechnology.  That said,
warnings have also been issued that the
rapid growth in this technology could sup-
plant the current market and technology
leaders with a new set of countries and
organizations that happen to very success-
fully address a particularly important
application. 

Current nano-applications being heavily
researched include life science, pharmaceu-
ticals, medical diagnostics, food, environ-
mental technologies, water, energy, elec-
tronics, and mechanical engineering. The
global growth rates for these and other
areas, amount to about 8% to 21%/yr over
the next 15 years. Nanotechnology,
biotechnology, information technology,
and neural technologies have been con-
verging for several years and over the next

10 years will create a revolution of innovations, new markets, and
new applications.

Even medical and safety concerns over the impact that
nanoparticles might have on the environment have failed to
dampen any development of nanotechnologies. This is partially
due of course to the relatively “newness” of the technology and
its lack of pervasiveness, and also due to the lack of any findings
of substance that reveal any environmental or health and safety
problems or issues.

Regardless, a number of regulatory and standards programs
are being investigated which will have a relatively minor impact
on the overall development growth of this technology.

Nanotech Markets Billions, $

2006 2010 2015

Materials 108 179 279

Electronics 129 160 246

Life Sciences 18 84 172

Chemicals 14 43 82

Aerospace 12 22 58

Modeling Tools 7 9 16

Sustainability 12 20 37

Americas 180 258 460

Europe 75 156 300

Asia 33 78 190

ROW 12 26 50

Source: Helmut Kaiser Consultancy

Source: R&D Magazine, Battelle

No R&D in Asia
25%

Increased R&D in Asia
65%

No increase
in R&D 

in Asia, stable 
10%

Are you increasing R&D operations in Asia?

Increased R&D in Europe
28%

No R&D in Europe
24%

No increase in R&D, stable
48%

Are you increasing R&D operations in Europe?
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Inspection of the data and rankings pro-
vides a rationale for making decisions
relative to the potential for developing
technology-based partnerships, and
indications of the extent to which these
countries offer comparative potential for
collaborative efforts. (We note, of
course, that the indices used in these
analyses are applicable to the country in
general, and do not speak to the capa-
bilities of individual institutions.

Furthermore, they do not address
the non-technological factors that
will—and certainly must—influence the
business decisions relative to the initia-
tion and implementation of technology
development plans. The indices do not,
for example, take into account govern-
ment regulations, national cultures, dis-
posable incomes, and the viability of
local markets. Nor do they address,
either directly or indirectly, any issues
that may relate to business decisions in
connection with the establishment of
technology relationships.)

The researchers go into detail rela-
tive to the extent to which the countries
involved can approach the U.S. and
Japan in its innovative indices. The EU
report concludes that narrowing of the
gap will not occur in the foreseeable
future (the next 40 years or so). Howev-
er, one must be cautious in using these
data, for they are based largely upon
semi-linear extrapolations of change in
all of the countries involved.

Thus, they make the assumption that
U.S. and Japanese practices, habits,
and capabilities will continue to grow at
some established rate. However, it does
not seem to take into account the ques-
tion as to the impact of changing gov-
ernment and industrial funding of the
U.S. R&D performance enterprise. In the
event that the funding levels are not
maintained within a certain growth rate,
the period of catch-up could be signifi-
cantly shortened.

Is this important? We seem to think
that it is, because the relative technologi-
cal position has been one that has been
a driving force behind the U.S.’s abilities

to grow economically and maintain self-
reliance relative to defense. Furthermore,
it is important because the technological
profile of other countries will have an
impact on the manner in which any coun-
try’s multinational firms analyze the cli-
mate in areas where they operate, and
distribute their R&D funds in accordance
with a number of different criteria.  

The recent R&D Magazine survey on
where U.S. organizations are investing
in R&D offshore facilities shows results
that are counter-intuitive when com-
pared with the “technology strength”

ratings of the EU countries. The results,
again without specific reference to the
areas of research or the types of com-
panies, indicate that surveyed compa-
nies had a higher rate of participation in
offshore R&D facilities in Western
Europe (29% of respondents), Eastern
Europe (20%), and Northern Europe
(8%), quite at odds with the EU assess-
ment of technological strength and the
environment for technology.

One might tentatively conclude that
the apparent greater interest and invest-
ment in the European countries has been

driven by factors other than the inherent
technological profiles of the site. As has
been hypothesized from the earliest days
of considering the rationale for offshore
outsourcing, it appears that the discon-
nect may have been the result of primary
decisions made relative to the need for
local support of manufacturing or market-
ing activities. Alternatively, it may also be
the result of special arrangements that
were negotiated in order to obtain manu-
facturing or marketing rights.  

Overall, as might be expected, the
R&D Magazine survey also shows that

 Technology support 36%

 Software development 25%

 Process development 23%

 Product development 55%

 Design 29%

 Applied research 47%

 Basic research 23%

Source: R&D Magazine, Battelle

What R&D activities do you outsource?

% Respondents
0 10 20 30 40 50 60

Source of R&D Funds

Industry Government Other Funds from Abroad

Australia 46.4% 44.4% 9.2% 0.0%

Austria 43.9% 34.7% 0.4% 21.0%

Belgium 64.3% 21.4% 2.5% 11.8%

Brazil 38.2% 60.2% 1.6% 0.0%

Canada 47.5% 34.5% 9.9% 8.1%

China 57.6% 33.4% 6.3% 2.7%

Denmark 61.4% 28.2% 2.6% 7.8%

Finland 70.0% 25.7% 1.1% 3.1%

France 54.2% 36.9% 1.7% 7.2%

Germany 66.1% 31.1% 0.4% 2.3%

Hungary 30.7% 58.0% 0.4% 10.7%

India 23.0% 74.7% 2.3% 0.0%

Ireland 66.8% 25.5% 1.7% 6.0%

Israel 69.6% 24.7% 2.9% 2.8%

Italy 41.7% 53.0% 0.0% 5.3%

Japan 74.5% 17.7% 7.5% 0.3%

Korea 74.0% 23.9% 1.7% 0.4%

Malaysia 51.5% 32.1% 4.9% 11.5%

Mexico 29.8% 59.1% 9.8% 1.3%

Netherlands 51.9% 35.8% 1.3% 11.0%

Norway 49.2% 41.9% 1.5% 7.4%

Poland 30.3% 62.7% 2.4% 4.6%

Portugal 31.5% 61.0% 2.4% 5.1%

Russia 30.8% 59.6% 0.6% 9.0%

Singapore 49.9% 41.8% 1.1% 7.2%

South Africa 49.4% 33.0% 10.0% 7.0%

Spain 48.4% 40.1% 5.8% 5.7%

Sweden 65.0% 23.5% 4.3% 7.3%

Switzerland 69.1% 23.2% 3.4% 4.3%

Turkey 44.9% 48.0% 6.3% 0.8%

UK 43.9% 31.3% 5.4% 19.4%

U.S. 63.1% 31.2% 5.7% 0.0%

Source: R&D Magazine, Battelle, OECD, UNESCO

 Addition to U.S. R&D budget 13%

 Addition of telecom facilities 20%

 Training of U.S. staff 22%

 24/7 R&D project work 24%

 Closure of some U.S. facilities 26%

 Training of offshore staff 35%

 Reduction in U.S. R&D budget 37%

 Reduction in U.S. R&D staff 41%

 Reorganization of U.S. R&D 48%

 Reduction of U.S. R&D staff and budget 52%

Source: R&D Magazine, Battelle

Has offshore R&D affected your U.S. R&D operations?

% Respondents

0 10 20 30 40 50 60
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the percentage of respondents whose
companies are investing in China and
India are 61% and 50%, respectively,
with smaller numbers being involved in
Singapore, Japan, South Korea, Taiwan,
Malaysia and Indonesia. Somewhat sur-
prisingly, investment in Latin American
countries appears to be preferred over
all of the second-tier Asian locales, and
twice as high as for Northern Europe
(which includes the leading Scandina-
vian countries).

Finally, we take a brief look at the
Latin American scene. The R&D Maga-
zine survey indicates a strong prefer-
ence for R&D investment in Central and
South America, with nearly 20% of the
respondents pointing to this area as
one in which they are involved. Several
U.S. and Indian companies have estab-
lished activities in software develop-
ment as well as in R&D and
engineering; while many others have
taken the first steps for using Brazilian
talents in call centers and back-office

operational support. Recent reports on
Brazil note its R&D is largely funded
(70%) by public sources, that regula-
tions have been put in place to encour-
age greater R&D and innovation
investment by small and medium-sized
businesses, and that the country has
achieved relatively high degrees of
“technology infrastructure”—using
broadband connections as a surrogate
measure of increasing sophistication.

In addition to promoting advanced
technology capabilities, Brazilian commit-
ment to alternate fuels is expected to cre-
ate a greater cost-avoidance component
in the emerging patterns of growth.

—Jules Duga and Tim Studt
The Authors
Dr. Jules Duga is a Senior Analyst at
Battelle in Columbus, Ohio. Battelle
has been creating R&D forecasts for
more than 35 years.
Tim Studt is the Editor in Chief of
R&D Magazine, a publication of
Advantage Business Media.

R&D Performance

Industry Government Other

Australia 48.8% 20.3% 30.9%

Austria 66.8% 5.7% 27.5%

Belgium 74.1% 6.4% 19.5%

Canada 53.0% 11.0% 36.0%

China 61.2% 28.7% 10.1%

Denmark 68.6% 11.9% 19.5%

Finland 70.5% 9.7% 19.8%

France 62.3% 17.1% 20.7%

Germany 69.8% 13.4% 16.8%

Hungary 36.7% 31.3% 26.7%

Ireland 70.1% 8.1% 21.8%

Israel 73.0% 5.8% 21.2%

Italy 49.1% 18.4% 32.6%

Japan 75.0% 9.3% 15.8%

Korea 76.1% 12.6% 11.3%

Mexico 30.3% 39.1% 30.6%

Netherlands 58.4% 13.8% 27.8%

Norway 57.5% 15.1% 27.5%

Poland 27.4% 40.7% 31.9%

Portugal 31.8% 20.8% 47.5%

Russia 69.9% 24.5% 5.6%

Spain 54.1% 15.4% 30.5%

Sweden 74.1% 3.5% 22.4%

Switzerland 73.9% 1.3% 24.8%

Turkey 33.7% 7.4% 58.9%

UK 65.7% 9.6% 24.6%

U.S. 68.9% 9.1% 22.1%

1 = Unimportant                                   5 = Very Important

1.0 1.5 2.0 2.5 3.0 4.0

Required to do business locally 2.51

Continuing support of infrastructure 2.52

Support host country's industry 2.62

Local incentives 2.62

Support local manufacturing 2.67

Take advantage of offshore academia 2.82

Take advantage of offshore facilities 2.89

Provide local technical support 2.90

Support new markets 2.95

Broaden technology base 3.28

Take advantage of offshore talent 3.30

Lower cost facilities/materials 3.30

Lower cost S&E talent 3.44

Source: R&D Magazine, Battelle

Why do you outsource your R&D?

3.5

Globalization Linked to Outsourcing
The increasing globalization efforts of multinational companies
continues to drive the outsourcing of R&D operations from estab-
lished North American and European locations to primarily Asian
countries, although some of this outsourcing can also be seen in
East European countries, such as in Hungary and the Czech Repub-
lic. Surprisingly, research growth in many of the non-OECD (Orga-
nization for Economic Cooperation and Development) countries
now seems to be one of the strongest drivers of global innovation.

The holdout in this outsourcing appears to be Japan. Less than
5% of the R&D in Japan is performed by multinationals. Japan is also
the least active OECD country in international cooperation in
patenting. Less than 4% of the domestic inventions in Japan are
owned by foreigners, compared with more than 12% in the U.S. and
38% in the UK. Japan is also the least involved in international col-
laboration, with less than 3% of its patents being the result of such
collaboration, compared with almost 12% for the U.S. and more
than 21% for the UK.

Offshore outsourcing of R&D operations is likely to have a
short-term effect on U.S. R&D operations as companies restruc-
ture their R&D organizations to reflect upon a global enterprise,
rather than a purely domestic operation. Some loss of jobs, bud-
gets, and even facilities within the U.S. and Europe will occur dur-
ing this transition, but the long-term effect will be a financially

stronger multinational company with growth that is reflected in a
stronger overall R&D infrastructure with U.S. and non-U.S. opera-
tions. The implementation of the offshore R&D operations is also
very likely to support economic growth of the multinational in
that offshore country, which would likely have been less if that
facility was not there. Overall, the multinational becomes a true
multinational in all aspects of its operations and continues to grow
by reason of economy of scale, even faster than those organizations
in those offshore countries. 

Indeed, according to a recent report by A.T. Kearney, the U.S.
continues to rank highly in globalization—No. 4 behind Singapore,
Ireland, and Switzerland. This ranking system, which takes into
account economic integration, technological connectivity, political
engagement, and personal contacts, identifies the U.S. as a continu-
ing strong player in the international marketplace and a country
with a strong economy and long-term economic growth capability.
The Kearney report goes on to state that highly globalized countries
are often less corrupt and freer. 

It should be noted that a significant portion of the overall U.S.
R&D annual expenditures are focused on military and defense
spending. Due to political and security pressures, little of these
R&D operations will ever be outsourced to offshore organizations,
not even captive organizations. 
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