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Summary

The principal research purpose of this paper is to shed more light on R&D 
internationalization by firms in developing countries, with a focus on China. 
First, it assesses the extent of international R&D emerging from developing 
countries, proposing a 2x2 model of past research on international R&D. The 
TNCs strategy and FDI in R&D internationalization are investigated and 
analyzed. The data seems to suggest that due to their special position, firms from 
a developing country organize their international R&D activities as both 
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capability-enhancing and capability-exploiting structures. The paper concludes 
with open research areas and some preliminary implications for research, 
management and policy making. 

Globalization is an ongoing process, rather than an event. Economic 
globalization implies the growing interdependence of locations and economic 
units across countries and regions (Narula 2003). Cross-border linkages 
between economic entities do not imply globalization, merely 
internationalization. Trading activities do not necessarily result in 
interdependence. The new element of international business is the growth of FDI 
and the TNC. When we distinguish between trade, long-term capital flows, 
portfolio investment and FDI, we come to an important differentiation. 
Historically, international business activity used to be dominated by the 
development of vertical linkages, with a flow of goods between locations, in 
response to varying elasticities of supply and demand. Raw materials were 
transported from one location to another, manufactured, and transported to a 
third location for sale. 

The internationalization of R&D is not a recent phenomenon. Since the 1960s, 
companies have been performing some kind of R&D activities outside their 
home countries for various reasons but, the magnitude, nature and scope of the 
overseas R&D performed in the past were limited. Much of such R&D was 
undertaken either to facilitate technology transfer by adapting parent firms’ 
technology to local operating conditions or, to gain a greater share of the local 
markets by developing products that met the preferences of the local customers 
better. 
In the 1990s, the globalization of corporate R&D attracted greater attention of 
economists and policy makers, mainly due to its changing features and its 
potential implications. The scope of work in overseas R&D units of TNCs has 
gone beyond adaptation tasks to encompass innovatory product development for 
global markets or even the performance of basic research to develop generic 
technologies. 

Waves of R&D globalization 

The evolution of the globalization of R&D can be analyzed in terms of 
waves (phases). Such a framework helps in a comprehensive understanding of 
globalization as a broader process, by analysing the driving forces in each time 
period, the type of R&D located abroad and, the potential impact on the host 
countries. Each wave represents a set of distinctive characteristic features, yet 
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reveals the continuation from one wave to the other (Reddy 2000: 52-56). The 
division of time periods should be taken as approximate indications and not as 
precise cut-off dates.

a. The beginnings of the internationalization of R&D – the first wave in the 
1960

The number of firms performing R&D abroad in the 1960s and earlier was 
extremely small. Most of the R&D performed abroad was that of technology-
transfer units. The driving force during this first wave was to gain entry into a 
market abroad. This required the adaptation of the product and process 
technologies to local conditions and the need for the continuous support of 
technical services. The establishment of technology-transfer units was 
considered a more cost-effective way of dealing with technical problems than 
sending R&D missions from headquarters. The categories of industries 
involved in this process were mostly mechanical, electrical and engineering, 
including automobile industries. 

b. The growth of international corporate R&D –the second wave in the 1970s 
By the 1970s , firms had started performing R&D abroad in a significant 

way. The main driving force was to increase the local market share abroad. This 
required increased sensitivity to local market differences to enhance 
competitiveness and TNCs’ general move towards serving world markets. This 
was reflected in the fact that most of the R&D units abroad had been established 
through acquisitions of companies abroad (Behrman and Fischer 1980). 
Moreover, host-country governments, using industrial policies stipulating local-
content, re-export or plant-location requirements, started pressurizing TNCs to 
increase technology transfer. These circumstances triggered what can be 
considered the second wave of the internationalization of R&D, which differed 
from the earlier wave in that an increasing number of indigenous technology 
units were set up to develop new and improved products for local markets. This 
type of activity was predominant in branded and packaged consumer goods, 
chemicals and allied products, etc. 

c. From internationalization to globalization of R&D –the third wave in the 
1980s 

A number of major changes have been taking place since the 1980s in the 
nature and scope of R&D undertaken abroad by TNCs. Increasingly higher-order 
R&D, such as regional technology units, global technology units and corporate 
technology units, had been located abroad in what can be regarded as the third 
wave of globalization of R&D. Such R&D abroad is carried out as part of long-
term corporate strategy and is often carried out through inter-organizational 
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collaboration. Hence, the change in the term from internationalization to 
globalization, reflecting the characteristic differences from the earlier waves. The 
main driving forces for this phenomenon had been: 

• first, the increasingly globalized basis of competition, aided by the 
convergence of consumer preferences worldwide, creating a need for 
learning; 
• second, the increasing science-base of new technologies, necessitating 
multi-sourcing of technologies; 
• third, the rationalization of TNCs’ operations, assigning specific global 
roles to their affiliates abroad. 

These trends are visible mainly in microelectronics, pharmaceuticals, 
biotechnology and new materials. The improvement of information and 
communication technologies and the flexibility of new science-based 
technologies, that allow de-linking of R&D and manufacturing activities, vastly 
facilitated this globalization process. 

d. The evolving patterns of globalization of R&D -the fourth wave in the 1990s 
The key driving forces for globalization of R&D since the 1990s have 

been the increasing demand for skilled scientists and rising R&D costs. These 
forces are triggering the fourth wave of globalization of R&D, encompassing 
some developing economies and countries in transition. The mismatch between 
the outputs of universities and the needs of industry is giving rise to shortages of 
research personnel throughout the developed world, especially in engineering 
fields related to electronics, automation and computer-aided 
development/manufacturing (OECD 1988), compelling companies to widen 
their research networks in order to tap more geographically dispersed scientific 
talent. The existence of an international market for investments in research, 
education and scientific and engineering personnel and the necessity of scientific 
knowledge for competitiveness are leading corporations to direct their 
investments to those geographical areas which can best meet their research 
needs, including developing countries. TNCs are also sensitive to variations in 
the cost of R&D inputs from country to country (Mansfield et al. 1979). This 
move by TNCs is facilitated by the availability of large pools of scientifically 
and technically trained manpower in these countries at substantially lower wages 
vis-à- vis the developed countries. The categories of industries involved are 
microelectronics, biotechnology, pharmaceuticals, chemicals and software. 

Type of R&D internationalization

Figure 1 summarizes some of the previous research trajectories in international 
R&D research. The first type concerns “traditional” R&D internationalization 
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among developed countries, i.e. mostly within the triad countries of North 
America, Western Europe, and Japan. This area of R&D internationalization has 
been widely researched, and yielded a very valuable and rich literature as well as 
a fundamental albeit initial understanding of transnational innovation 
management. Most of the international R&D flows are covered by Type 1
research, as indicated by the preferred routes of FDI (the Triad countries 
accounted for 71% of all FDI inflows and 82% of all FDI outflows in 2001). 
However, the rise of China (and to some extend India) as a principal recipient 
and source of FDI in 2002 and 2003 has led to a new, “modern” category of 
research, denoted Type 2 in figure 1. Examples of Type 2 R&D 
internationalization are IBM’s establishment of R&D in India, Microsoft’s 
Research laboratory in China and, Fujitsu’s Development Center in Malaysia. 
This modern form of R&D internationalization became popular in the late 
1990s , driven in part by improved economic conditions in South-East Asia, 
China and Central and Eastern Europe, in part by strategic considerations of 
parent companies to set global standards and build global brands and, in part by 
a growing understanding and financial commitment of TNCs to support local 
sales with local R&D efforts. 
Type 3 and 4 in figure 1 denote a novel, so far mostly ignored direction of R&D 
internationalization. Arguably, researchers such as Lall (1987, 1990) and Kim 
(1980, 1997) have studied the acquisition and development of technological 
competencies in developing countries but, the notion of firms headquartered in 
developing countries establishing R&D capabilities outside their home countries 
is new. The espoused view was that firms in developing countries were too busy 
absorbing technology transferred from abroad, and hardly capable to push 
technological boundaries themselves. They would use their new competitive 
advantages to defend and build domestic market shares and, if they were 
sufficiently attractive enough, they would be acquired by much larger foreign 
TNCs. Some countries imposed policies protecting domestic technology 
companies, either by making foreign acquisitions more difficult or by curbing 
competition from foreign affiliates. In any case, the internationalization of 
business and technology has largely been unidirectional from developed to 
developing countries.

Figure 1.Types of R&D internationalization, based on the dates of 
establishment of international laboratories
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Type 3 describes firms from a developing country conducting R&D in a 
developed country. Because of their principal motivation of catching up with 
developed countries, this type of R&D internationalization is labelled catch-up, 
with examples such as Samsung of the Republic of Korea investing in R&D in 
Europe, and Acer of Taiwan Province of China in the United States. These firms 
are naturally attracted to using developed countries as R&D bases, partly in 
order to acquire local technology and science, and partly in order to support 
local product development. 
Type 4 R&D internationalization is when a firm in one developing economy 
invests in R&D in another developing country. The reasons for this kind of 
investment may be in supporting second-generation technology transfer (when 
the earlier recipient of a technology transfers a technology on to an even less 
developed country) or, to support other local business activities. An example is 
Acer’s R&D laboratory in China, and Huawei’s R&D centre in Bangalore, 
India. 

As can be seen in figure 2, the instances of Type 3 and 4 internationalization are 
not trivial. Using a database comprising the locations of 1,269 R&D units, 776
locations were identified as international, meaning that the parent company was 
headquartered in another country. 64 belonged to Type 3 or the catch-up type, 
while a respectable 22 belonged to Type 4 or the expansionary type (496 R&D 
units belonged to Type 1 or the traditional type, and 194 to Type 2 or the 
modern type of R&D internationalization). At least in this database, 
international R&D from developing countries already constitutes about 11% of 
all international R&D. 
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Figure 2.International R&D units and their classification based on data 
collected up to 2006

These Types 3 and 4 of R&D internationalization are not well understood 
and - to some extent - even contradict established views on international R&D. 
For instance, firms from developed countries invest in R&D in developing 
countries in order to exploit labour and operating costs advantages. Hence, 
under what circumstances would a company from a developing firm consider 
giving up this particular advantage by going into a country with a highly adverse 
purchasing power parity or, as long as companies from developing countries are 
still struggling with the incorporation of mature technologies transferred by joint 
venture partners, how can they assume that they are ready to absorb far more 
sophisticated technology currently under development in developed countries? 
Furthermore, these foreign advanced technologies are probably without 
differentiation potential for firms from developing countries in the more 
important domestic markets. 

The benefit of R&D for host country

In general an R&D affiliate is expected to benefit the host country in three ways 
(Pearce 1989). 
• By adapting products and processes to local conditions, it improves the 
efficiency of the local manufacturing facilities. This, in turn, may benefit the 
host country by increasing the size of output, employment and tax revenue 
and, the consumers would have access to products better suited to their 
requirements, at perhaps a lower price. 
• By assisting the local production affiliate to introduce a new product, R&D 
may help to improve the export performance of the affiliate. 



8

• Through its linkages with the local S&T community, an R&D unit derives 
benefit as well as contributing to the widening of the scope of capabilities of 
local S&T resources. 

Figure 3.The top 20 firms by R&D expenditure in the world and in 
developing economies,south-east europe and CIS

(millions of dollars)

Figure 4.Degree of R&D internationalization by home region or country in 
the UNCTAD survey.

2004-2005
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Figure 5.Degree of R&D internationalization by industry,2004- 2005

Figure 6.Current foreign locations of R&D in the UNCTAD survey,2005
(per cent)
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Figure 7.Worldwide location of majority-owned foreign affiliates engaged 
in R&D
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Figure 8.Most attractive prospective R&D locations in the UNCTAD 
survey.

2005-2009
(per cent of responses)
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Figure 9.Motorola s R&D network,2004



16

Figure 10.Toyota s global R&D network,2005

TNCs, The key feature of globalization 

TNCs are one of the key features of globalization and important sources of 
capital and technology. Perhaps even more importantly, TNCs account for a 
significant share of global business expenditures in R&D and, present an 
important potential opportunity to promote knowledge creation (of which formal 
R&D is a subset) in the countries in which they locate. They also represent an 
alternative to traditional technology transfer approaches to promote the 
competitiveness of domestic firms in the developing world. The failure of 
protected industries in developing countries to become competitive in global 
markets has highlighted the limitations of the arms-length technology transfer 
approach. At the same time, the need to build strong local capabilities has not 
diminished. On the contrary, it has risen as increasingly mobile TNCs seek 
strong complementary factors at sites where they locate. 
Hence, in recent years, both governments and supranational organizations have 
increasingly come to focus on the role TNCs and FDI can play in innovation and 
knowledge creation. This has been accompanied by a lifting of many types of 
regulations that previously limited the role of FDI and TNCs in many 
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developing countries, and a reassessment among donors of the role of public 
versus private actors in development aid. 

The strategic postures of TNCs

It is useful to characterize the strategic positioning of the contemporary 
TNC “as one of seeking to use the increasing freedoms of international transfer, 
reflecting the essence of economic globalization, to leverage the differences 
between economic areas”. Three types of diversity or heterogeneity can then be 
suggested as relevant to the strategic postures of TNCs today. 
• Firstly, availabilities of standardized inputs to mature production processes. 
Differences in these sources of comparative advantage between countries (or 
regions) can determine which TNC goods are produced where, and therefore 
patterns of intra-group technology transfer and, possibly, technology
adaptation. 
• Secondly, differences in demand conditions between countries (i.e. market 
heterogeneity). An important understanding of the forces of globalization, 
which has emerged in recent years, is that in many industries and product 
groups this has not led to demand standardization but often instead, to an 
increased willingness to manifest localized taste differences. Thus, the in-
depth research of Bartlett and Ghoshal (1989) showed that many successful 
TNCs benefited from a willingness to respond to local taste differentiation, 
rather than seeking to override it (perhaps in pursuit of economies of scale). 
In fact, the ability of TNCs to benefit from acknowledgement of market 
heterogeneity can go beyond willingness to differentiate existing product 
ranges. Here, especially in industries oriented towards demand-driven 
innovation processes, it is the unmet wants of customers that can be crucial 
when accessed by good quality market research. Such ideas for major new 
products can emerge unpredictably, at any time, in any country at almost any 
level of income. 

• Thirdly, it may be that one of the crucial forces conditioning the patterns of 
development in the era of globalization has been a systemic deepening of 
technological heterogeneity. Thus, increasing numbers of countries have sought 
to generate the knowledge sources for economic development through 
commitment of resources to R&D and support of a distinctive NIS. However, 
analysis has suggested that an outcome of this is that individual national 
economies have become scientifically and technologically stronger in 
increasingly differentiated ways. Individual national science-bases have become 
increasingly specialized, acquiring international leadership in a small and 
focused range of scientific disciplines, whilst accepting a concomitant relative 
weakness in many others. Forces of agglomeration, including very notably the 
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R&D and innovation strategies of TNCs to be discussed here, tend to reinforce 
these patterns of technological and research heterogeneity across the evolving 
global economy.

Figure 11. Distribution of foreign affiliates of the 50 largest financial 
TNCs,2003

FDI policy developments

FDI is an investment involving a lasting interest by a home-economy entity in 
an enterprise in a host economy. For data collection purposes, FDI has been 
defined as involving an equity stake of 10% or more in a foreign enterprise. FDI 
has three components: equity capital, intra-company loans and reinvested 
earnings. Different countries have different recording practices relating to these 
three components. Some countries deviate from the suggested 10% threshold 
value for foreign equity ownership. Most countries report long-term 
intracompany loans, but not all countries record shortterm loans and trade 
credits (annex B, Definitions and sources). Some countries are still not able to 
report reinvested earnings, as the data are not easily available from company 
reports or balance-ofpayments
surveys; those that report often do so with a considerable time lag. Out of 34
developed economies, only Greece did not report reinvested earnings at all in 
2003, and 78% of developing countries reported such data that year.

The potential impact of R&D-related FDI



19

The potential impact of R&D-related FDI on a developing host country 
can be classified into direct effects, spin-off effects and spillover effects. 

a. Direct effects 
• Transfer of technology. R&D-related FDI brings into the host country new 
equipment (e.g. laboratory machinery and testing equipment), transfer of 
application knowledge and new research methodologies to local scientists 
and engineers, and know-how relating to R&D management etc. While 
scientists and engineers in developing countries do possess the basic 
scientific and engineering knowledge, they often lack the skills to convert 
this knowledge into tangible products and processes. An inflow of R&D-
related FDI helps the host country personnel in acquiring such application 
knowledge. 
• Subcontracting R&D to local research institutes and firms. Depending on 
the type of R&D being conducted by an affiliate, it may sponsor research 
projects in local universities, by providing finances, equipment and training. 
For instance, the pharmaceutical TNC GlaxoSmithKline established a trust 
fund (S$31 million) for a drug-screening centre and another (S$30 million) 
for a neurobiology laboratory focusing on the brain in the Institute of 
Molecular and Cell Biology in Singapore. 

b. Spin-off effects 
• Transfer of technology to local firms. R&D affiliates of TNCs may transfer 
some technologies developed by them to local firms. During the course of 
R&D, an affiliate may develop some by-products that the TNC may not want 
to keep for itself. In such cases an affiliate may transfer such technologies to 
local firms for commercialization. For instance, AstraZeneca’s Research 
Centre India spent its initial two years of its establishment in developing 
reagents (the basic tools of recombinant DNA research) and transferred these 
technologies to two local scientists in India, who established a new company 
called GENEI (Gene India) to commercialize these products. Prior to the 
establishment of GENEI, these products were being imported in refrigerated 
containers, which added costs and delays to biotechnology research in India. 
Now GENEI exports these products to several countries, including the 
United States. From being a net importer of these products, India has now 
become a net exporter. In addition, other organizations in India involved in 
biotechnology research benefit from low costs supplies and also avoid delays 
associated with imports. AstraZeneca gains by securing regular supplies at 
low costs. 
• Emergence of spin-off firms set up by former employees. There are several 
cases of scientists working in an R&D affiliate leaving the TNC to set up 
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their own subcontract R&D firms. The technical, commercial and managerial 
knowledge gained through work in the affiliate helps these scientists in 
setting up such new firms. Affiliates often support such former employees 
through awarding R&D contracts to them. For instance, Parallax Research of 
Singapore was established by a former research engineer of Hewlett Packard. 
Parallax now carries out subcontracted R&D for several TNCs, including 
Hewlett Packard, in the areas of mechanical and electromechanical systems 
design and development. For example, under such a subcontract Parallax 
designed and developed an integrated chip for infrared communications 
exclusively for Hewlett Packard. 
• Acquisition of new skills and knowledge by supplier firms. TNCs’ R&D 
activities are placing demands on their suppliers in host countries for new 
products and services. Consequently, these suppliers in the host countries are 
acquiring new skills and knowledge necessary to meet such demand either 
from other organizations located within the country and abroad or developing 
such products and services on their own. For instance, the inflow of R&D-
related FDI placed demands on Indian architect firms to acquire new skills. 
The construction of R&D laboratories requires high technologies and skills 
(e.g. laboratories need to have rooms with highly sterile environments and/or 
rooms that can withstand earthquakes and fire and, are also aesthetically 
inspiring to researchers). Faced with this challenge, Indian architect firms 
have acquired these new skills/knowledge and are now competing for such 
contracts abroad. 

c. Spillover effects 
• The emergence of a new class of entrepreneur. One of the most important 
benefits is that international corporate R&D activities are infusing the 
scientific community in developing countries with commercial culture. 
R&D-related FDI opened up new opportunities for scientists and engineers in 
developing countries by training them in converting their theoretical 
knowledge into tangible products and processes and, by providing them with 
opportunities to become entrepreneurs by helping them set up subcontract 
R&D firms. The examples of GENEI and Parallax reflect this trend. 
• The emergence of an R&D culture in developing host countries. Inflows of 
R&D-related FDI reinforce the R&D culture of the host economies. Local 
firms in host countries also tend to take up or increase innovation activities 
due to the demonstration effect of TNCs’ R&D affiliates. For instance, 
although precise figures are not available, the R&D spending by Indian 
companies has gone up significantly since the 1990s, when the R&D-related 
FDI by TNCs started flowing into India. This is reflected in the increasing 
number of national and international patents granted to Indian companies and 
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research institutes. India’s spending on R&D as a proportion of GDP has also 
gone up to more than one per cent mainly because of private sector spending 
on R&D. 
• Competition for R&D personnel. R&D affiliates of TNCs tend to attract the 
cream of the scientists and engineers in developing host countries through 
higher pay, better career prospects and challenging tasks. This leaves only 
the relatively less talented people for recruitment by host countries’ firms and 
research institutes. This may affect the quality and quantity of R&D focused 
on national social and economic objectives. However, this negative effect is 
mitigated to a large extent through the mobility of people from TNCs’ 
affiliates to set up their own firms or join other large local firms at a more 
senior level. 

Figure 12.National innovation systems and FDI in R&D: 
A schematic diagram

Figure 13. Greenfield FDI projects in R&D,2002-2004
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(number of projects)

Figure 14. Leading sources of FDI,2004-2005
(per cent of responses)
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Figure 15. FDI prospects by industry,2004-2005

Internationalization of R&D,TNCs strategy and FDI:China s case

In recent years, an increasing number of TNCs have established R&D 
laboratories and increased their R&D spending in China. 

Since Nortel Networks Corporation and Beijing University of Posts and 
Telecommunications jointly set up an R&D centre in 1994, the number of 
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TNCs’ R&D laboratories in China has been growing steadily. This tendency was 
especially pronounced in recent years. Statistics collected by the Ministry of 
Science and Technology show that in 2002, more than 100 R&D laboratories 
were established by TNCs in China, and by the end of June, 2004, over 600 of 
the world’s best-known TNCs had set up their R&D laboratories in China. 

In 2002,  the Beijing Municipal Science and Technology Commission 
carried out a sample survey among 82 R&D laboratories of TNCs. That survey 
(China, MOST 2002) concluded that: 
• many large and well-known TNCs had set up R&D laboratories in China. 
Of the 82 sample laboratories, 55 had been set up by Fortune Global 500
TNCs; 

• TNCs’ R&D laboratories in China were unevenly distributed: metropolises 
with relatively strong R&D capacities, such as Beijing, Shanghai, 
Guangzhou, Shenzhen, Xian and Chengdu, were by far the most attractive 
locations for R&D. According to the survey, 60% of the R&D laboratories of 
foreign TNCs were located in Beijing, 18% in Shanghai and 6% in 
Shenzhen; 
• TNCs’ R&D laboratories were active mostly in high-technology industries, 
such as information technologies, software and computers (58 laboratories ), 
the chemical industry (9), pharmaceuticals (7) and the automotive industry 
(5); 

      • the majority of the parent companies of the 82 R&D laboratories were 
headquartered in the United States (32), Europe (20) and Japan (18); these three 
locations together accounted for 85% of the headquarters. The Republic of 
Korea, Hong Kong (China) and Taiwan Province of China were found to be 
additional important sources of R&D by TNCs. 

TNCs invest increasing amounts of financial resources into R&D in China. In 
1999, of the 10 TNCs in Pudong , Shanghai, whose output was in the range of 
RMB 1 to 6 billion, only four spent more than RMB 100 million on R&D. By 
2004, Motorola alone had invested about RMB 1.3 billion in R&D. R&D 
activities supported by foreign investment are playing an increasingly important 
role in China. In 2000, the proportion of foreign investment to overall R&D 
expenditure surpassed that of Germany and Japan; the ratio in China is relatively
high in manufacturing (OECD 2003 and China, MOST 2002). 

Reasons to invest in R&D in China 

The boom of R&D is driven largely by the abundant S&T human 
resources of China. Some TNCs like IBM and Microsoft Research evaluate their 
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R&D laboratories as a fundamental part of their global R&D activities. The 
mission of these R&D laboratories is to become an international R&D centre, 
rather than a support laboratory serving the local market. These R&D 
laboratories value not only the Chinese market, but also available talents and 
technological capacities. 

The advantages of Beijing and Shanghai in particular, lie in the great 
number of colleges and universities located there, their large pool of S&T talents 
and, their well-developed industries. 

A second reason to invest in R&D in China is to capture its huge internal 
market. Serving as a link between the advanced technology of the TNCs and the 
specific demands of China, R&D laboratories can adapt foreign products and 
technologies to local needs. For instance, a local R&D laboratory of Matsushita 
Electric Works adapts the technology of the parent corporation for electrical 
appliances to Chinese specifications. With that adaptation, Matsushita has 
gained a good share of the Chinese market. 

Forms of R&D laboratories in China 

The following are the three most common forms of TNCs’ R&D 
laboratories in China. 
• The first form is an independent R&D laboratory. This is the most mature, 
popular and advanced type, and is also the core of TNCs’ R&D activities in 
China. Those laboratories are branches of global R&D networks of TNCs, 
under the direct management of the R&D headquarters, and are financed by 
the TNCs. As this kind of R&D laboratory can better protect intellectual 
property rights, TNCs, attracted by the improving investment environment, 
tend to establish this type of R&D laboratory in China. By the end of October 
2003, more than 260 independent R&D laboratories had been established by 
TNCs in China.

2

• The second is an R&D department, either under a business section or, under 
a joint venture, or undertaking R&D activities without establishing a 
specialized department. Many TNCs try to improve their products and 
services in order to better gear their products to local demand. Motorola, for 
instance, established R&D departments in the Personal Communications 
Sector and the Global Telecom Solutions Sector respectively, to carry out 
specific R&D studies. Moreover, since most foreign affiliates in China are 
high-technology companies, almost all of these enterprises have their own 
R&D departments or technology development support companies, in order to 
ensure normal production and introduce internationally advanced 
technologies. Foreign affiliates producing software in particular, need a 
number of personnel to carry out R&D activities; accordingly, they invest in 
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R&D activities, although they do not necessarily have an independent R&D 
department. This is popular among small foreign affiliates in software 
development. 
• The third form is a cooperative R&D unit with Chinese universities, R&D 
laboratories and enterprises. A limited number of TNCs subcontract some 
R&D to local higher learning R&D laboratories and enterprises, taking 
advantage of their personnel. A survey among foreign enterprises undertaken 
by the Chinese Academy of Social Sciences shows that 77% of the foreign 
enterprises had never formally cooperated with Chinese R&D laboratories 
and 79% of them did not have any plan in this regard. 

The significance of Chinese R&D internationalization 

Most Chinese companies are relatively young (and therefore 
comparatively small) and focused on domestic markets. A World Bank survey 
of 1,500 high-technology companies in China found that they averaged only 
about 600 employees and were between 10-15 years old . Even well-known 
Chinese TNCs tend to be small: Lenovo, China’s largest personal-computer 
manufacturer, has a turnover of only 4% of IBM’s (at least before its acquisition 
of IBM’s personal computer business in late 2004), and Haier, China’s most 
famous brand (according to a 2003 survey ) had sales of $9.7 billion in 2003. 
Furthermore, 50% of the Chinese firms’ supply network is located within their 
cities, and 75% within China, as Ed Steinfeld (2002) notes in his analysis of the 
World Bank 2001 report . Much of the spending on R&D seems to be directed 
towards technological learning (Kim 1997), but little of it results in truly 
innovative products. Rather than building dominance in a particular industry 
through technological progress, Chinese companies tend to diversify into other 
sectors in order to exploit economies of scale. As Steinfeld (2002: 14) notes, 
Chinese “firms focus on activities with low barriers to entry. Once the cost 
pressures become too intense, rather than moving upward into higher end 
activities or taking the time to develop proprietary skills, the firms diversify into 
other low entry barrier markets. The products themselves … are standardized.” 
As a result, most of Chinese R&D is opportunistic and hardly standard-setting. 

Given these rather sobering interpretations of the quality of Chinese 
R&D, what is the scale of international R&D by Chinese companies? 
Unfortunately, no representative data exists, but an effort was made to get an 
indication of the magnitude of this R&D using data from other developing 
countries. Earlier research indicated that at least in developed countries, up to 
70% of international R&D was conducted by the top-150 global companies. In 
an attempt to approximate the volume of international R&D conducted, the 
author took the fifty largest TNCs from developing countries, eliminated non-
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technology companies (33 remained ), summed up their weighted foreign sales 
(UNCTAD 2001a), and assumed an average of 2% R &D intensity per firm. 
Given an average lag of approximately 50% of R&D internationalization behind 
foreign sales (estimated on the basis of von Zedtwitz and Gassmann 2002), this 
resulted in a total overseas investment in R&D of about $500 million annually 
for the leading firms from developing countries. This is equivalent to the R&D 
budget of a single reasonably sized technology -intensive TNC and hence hardly 
impressive given the scope of this research. 

The Chinese firms in the studied sample operated 77 R &D units, 40 in 
China and a surprisingly high number of 37 abroad (see figure 16). However, 
most of these R&D units are quite small in size, with a few exceptions such as 
Huawei’s software laboratory in Bangalore (550 engineers in 2003 and expected 
to grow to more than 2,000 by 2005). Haier alone operated ten small-scale 
research units abroad, which focused on technology monitoring and other non-
indigenous research activities. The 26 R &D units in developed countries were 
predominantly located in the United States (11) and Europe (11), and mostly 
serving as listening post or in product design roles. Japan, with only two 
Chinese R&D units seems to be somewhat under-represented in this sample, 
probably due to the small sample size. However, even in the complete database 
of 776 international R&D units, Japan only accounts for 55 or approximatel y 
7% of total foreign R &D laboratories. 

Eleven of those 37 foreign R &D units (just under one third) are located in 
developing countries, thus falling into Type 4 laboratories (figure 17). Chinese 
firms account for about half of all international R&D sites owned by another 
developing nation. Some of these R&D units are extremely small (e.g. there are 
literally just a handful of people in Pakistan and the Islamic Republic of Iran), 
but India has attracted quite substantial Chinese R&D investment. 

Figure 16. International spread of leading Chinese R&D – intensive 
TNCs,2004
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Figure 17. International R&D of Chinese TNCs  in developed and other 
developing countries,2004

To conclude, even if only physical internationalization of Chinese R&D is 
considered (ignoring, for the moment, funding of research at non-Chinese 
universities and participation in international research programmes), China’s 
R&D globalization has already reached a level comparable to some smaller but 
more developed European countries. 

Impacts of R&D laboratories of TNCs on China 

TNCs’ investment in R&D in China has had a positive impact on the 
development of human resources, R&D management and on industrial 
technology. On the other hand, it may have had a negative impact on Chinese 
R&D laboratories. 
a. Positive impacts 

First of all, TNCs’ investment in R&D has resulted in the development of 
human resources on a large scale. TNCs emphasize the training of personnel, 
and regard improving the quality of personnel as a key factor of their 
competitiveness. Although China has abundant R&D personnel, most of these 
talents used to end up in higher learning and R&D laboratories to undertake 
basic research. Moreover, these talents did not meet the demands of the market. 
TNCs offer them relevant training. This contributes to the development of 
Chinese human resources and the enhancement of their talents. 
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Second, R&D laboratories established by TNCs bring advanced R&D 
management to China. TNCs not only have experience with advanced 
innovation systems and global innovation networks, but also with developed 
management systems and methods of R&D networking. Therefore, TNCs’ 
R&D, and the training of local people who have been involved in TNCs’ R&D 
management, can have a positive spillover effect on the R&D management of 
Chinese institutes and enterprises. In a short period of time, for instance, 
Microsoft Research Asia developed an excellent software R&D laboratory with 
a worldwide reputation and, it might be possible to emulate some of the methods 
used to achieve this. 

Third, TNCs’ R&D laboratories raise the overall level of industrial 
technology in China and contribute to the adjustment of its industrial structure. 
As TNCs’ R&D 

laboratories are technology intensive, TNCs increase the overall industrial 
technology level of the economy by carrying on R&D activities and applying for 
patents in the area of their activities. Their output of S&T development and 
innovation may give birth to the development of relevant products along the 
product chain, and also produce spillover effects on product and technique 
innovation. 
b. Negative impacts 

TNCs’ R&D laboratories can also exert a negative impact on Chinese 
R&D. 
• Chinese R&D laboratories may find it more difficult to hire talent attracted 
by TNC laboratories. 
• There is a risk that State technological secrets might be disclosed to foreign 
firms as a result of personnel movements and in-depth cooperation with 
TNCs. 
• Some less efficient local R&D laboratories may be forced to close down 
because of strong competition by TNCs. In cases of calls for public bids for 
instance, foreign affiliates may be in a better position to win due to their 
advanced research capability, equipment and management experience. The 
trend of crowding out local laboratories might increase after China’s 
accession to the World Trade Organization. 
• The internationalization of TNCs’ R&D alone cannot upgrade China’s S&T 
competitiveness. The level of diffusion of the competitive technology of 
TNCs in China is still low. According to a survey undertaken by the Chinese 
Academy of Social Sciences in Beijing, Shanghai, Suzhou and Donguan, 
91% of foreign affiliates do not apply for patents, and 13% apply for 
international patents only. Moreover, most of the TNCs’ R&D expenditure is 
within their own affiliates. In 2002, Chinese universities and public 
laboratories derived a mere 1% of their resources from foreign TNCs and 
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their affiliates.
3
From the point of view of the structure of R&D expenditure 

by foreign TNCs and their affiliates in China, 88% was devoted to business 
R&D spending, 8% to laboratories and 4% to higher learning (China, MOST 
2002). Thus, TNCs’ R&D activities in China focus on applications, rather 
than basic research undertaken by higher learning and governmental R&D 
laboratories (the relevant technologies that are decisive to national 
competitiveness on the macro level). 

Figure 18.Selected foreign affiliate R&D centers in the electronics and ICT 
industries of China, as of 2004
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Figure 19.Location of foreign affiliate R&D centers in China,2004
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Figure 20.R& D by selected TNCs in mobile telecoms technology in 
China,2004

Conclusion

In this paper, the argument was made that internationalization of R&D from 
developing countries is rising. Four types – and phases – of international R&D 
were discerned. As an example of Type 3 and Type 4 R&D internationalization, 
Chinese companies illustrated some of the motivations, strategies, and 
difficulties that such companies face. More research is required in terms of 
deepening the understanding of Chinese technology-intensive firms’ strategies 
as well as those companies from other developing countries such as the Republic 
of Korea and India. While this research is still incomplete and the conceptual 
development ongoing, this paper attempts to offer a new framework to analyze 
international R&D management research as well as a new perspective on 
specific management models of R&D in developing countries. Indeed the 
approch of TNCs and FDI is the most important effect to develope R&D 
laboratories in developing countries.In adition we should not forget the 
responsibility and the impotrant role of government in this approch.
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