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Abstract 
 
 

This paper presents a framework, based on in-depth institutional and 
organizational studies, for analyzing the forces that have driven the globalization of ICT 
labor.  Since the 1960s the development strategies of East Asian nations have interacted 
with the investment strategies of US-based ICT companies to generate a global labor 
supply.  This process has entailed flows of US capital to East Asian labor as well as flows 
of East Asian labor to US capital.  As a result new possibilities to pursue high-tech 
careers, and thereby develop productive capabilities, have opened up to vast numbers of 
individuals in East Asian nations.   
 

An expanded version of this paper, with considerable case study material, as well 
as statistical appendix that provides tables and figures for data mentioned in the text are 
available on my personal website: http://faculty.insead.edu/Lazonick. 
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1. The “offshorig” phenomenon 
 
In the first half of the 2000s Americans became aware of the globalization of 

high-tech labor.   “Offshoring” entered the lexicon as US-based companies moved large 
numbers of jobs overseas, with India and China as prime locations.  Offshoring is by no 
means a new phenomenon.  For decades US information and communication technology 
(ICT) companies have been routinely offshoring production activities, usually through 
foreign direct investment (FDI).  Previously offshoring had been driven mainly by the 
search for low-wage labor to perform relatively low-skill work.  New in the 2000s was 
the extent to which offshoring represented a search for low-wage labor to perform 
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relatively high-skill work.  In the 2000s US ICT companies have been able to access an 
abundance of such labor in developing countries, especially India and China.  

Many of the engineering and programming jobs offshored in the 2000s are ones 
that observers of US high-tech industry thought could not be done abroad.  The 
development of sophisticated products and processes generally requires interactive 
learning that is both collective and cumulative.  Workers engaged in interactive learning 
have to be in close communication with one another.  With the US at the center of the 
ICT revolution, the assumption has been that these jobs could not be relocated to a low-
wage developing economy.  Indeed, precisely because the US dominates ICT, it is the 
place to which people come from around the world for ICT-related higher education and 
work experience.  Why would many of the best ICT jobs be migrating to India and China 
if Indian and Chinese people are migrating to the US to study and work in ICT?   

This paper presents a framework, based on in-depth institutional and 
organizational studies, for analyzing the forces that have driven the globalization of ICT 
labor.  Since the 1960s the development strategies of East Asian nations have interacted 
with the investment strategies of US-based ICT companies to generate a global labor 
supply.  This process has entailed flows of US capital to East Asian labor as well as flows 
of East Asian labor to US capital.  As a result new possibilities to pursue high-tech 
careers, and thereby develop productive capabilities, have opened up to vast numbers of 
individuals in East Asian nations.  Many found the relevant educational programs and 
work experience in their home countries.  But many gained access to education and 
experience by following global career paths that included study and work abroad, 
especially in the US.   

For East Asian nations, these global career paths have posed a danger of “brain 
drain”: the career path could come to an end in the US (or another advanced economy) 
rather than in the country where the individual had been born and bred.  Education and 
experience in the US created, however, valuable “human capital” that could potentially 
be lured back home.  A major challenge for the East Asian nations has been the creation 
of domestic employment opportunities, through a combination of FDI, strategic 
government initiatives, and the growth of indigenous businesses, to enable the career 
paths of global nationals to be followed back home, thus transforming a potential “brain 
drain” into an actual “brain gain”. 

In Section 2, I examine the extent of this potential brain drain by documenting the 
flow of East Asians to the US for higher education and work experience over the last four 
decades.  The data reveal the importance of well-educated East Asians as participants in 
US graduate programs in natural sciences and engineering, and as recipients of not only 
immigrant but also non-immigrant visas that enable their holders to work in the US for 
long periods of time.  Particularly striking in the 2000s has been the extent to which 
Indians dominate these flows of educated people into the US. 

In Section 3 I analyze how, through a combination of upgrading of the capabilities 
of offshored facilities of multinational corporations (MNCs), government investment in 
research institutes, and the emergence of indigenous high-tech companies, East Asian 
nations have sought to reverse the brain drain.  Focusing on the cases of Korea, Malaysia, 
and India, this section seeks to understand how in different national contexts and over 
different periods of time the interaction of a national development strategy and a 
corporate investment strategies, foreign and indigenous, not only helped to lure back 
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home those who had gone abroad but also encouraged many talented nationals to seek 
education and experience at home as an attractive alternative to following a global career 
path. 

Section 4 explores the case of China, which from the late 1970s engaged in 
economic reform to break from, but also build upon, the anti-capitalist Maoist model.  
The success of the economic reforms depended upon the tapping of knowledge 
accumulated in the government’s science and technology infrastructure by indigenous 
enterprises that could then strategically absorb technology transferred from abroad.  The 
existence of these indigenous capabilities when combined with the vast potential growth 
of the Chinese domestic product markets bestowed upon the Chinese government 
enormous power in the strategic regulation of FDI.  Compared with nations such as 
Korea, Taiwan, and India, China was much less challenged by the problem of brain drain 
in the early stages of the development of ICT capabilities and, as a result, much less 
dependent on FDI in creating the technological and market conditions for indigenous 
innovation.  In long run historical perspective, the relations among the state, indigenous 
enterprise, and MNCs in China’s development bear a strong resemblance to those that 
characterized the development of Japan, but with ten times Japan’s current population 
and a globalized ICT labor force into which in the 2000s the Chinese have become 
thoroughly integrated. 

In the conclusion I consider some of the implications of this analysis of the 
globalization of the ICT labor supply for national development trajectories. 

 
2. Brain drain 

 
For an investment in high-tech education to contribute to the growth of a 

developing nation requires employment opportunities in the domestic economy that can 
make productive use of the educated labor.  Employment experience in turn augments the 
productive capabilities of the labor force, especially in industries that make use of 
sophisticated technologies.  The problem of high-tech “brain drain” occurs when a 
developing nation invests in science and engineering (S&E) education but the most 
attractive employment opportunities for university graduates are abroad rather than at 
home. 

The S&E brain drain has been a major problem for the developing Asian 
economies (Adams 1968).  Encouraging the brain drain was the US Immigration and 
Naturalization Law of 1965 that abolished the national quota system in favor of 
preference to people whose skills could be “especially advantageous” to the US (Fortney 
1970, 217).   By one account over 30,000 college graduates, 60% with S&E degrees, 
went abroad from Taiwan between 1956 and 1972, with only 2,586 returning (Ho 1975, 
40).  In the 1950s and 1960s Korea also had a serious brain drain; in 1953-1972 10,412 
students, of whom 5,376 were in S&E, went to study in the US, with over 90 percent not 
returning after graduation (Yoon 1992, 6).   One study estimated that, given the cost of 
educating scientists and engineers and their lost value-added, India transferred $51 billion 
to the US between 1967 and 1985.  Between 1974 and 1988 the number of immigrant 
scientists and engineers as a proportion of all scientists and engineers in the US increased 
from 5.8% to 10.5%, with the five leading sources being India, UK, Taiwan, Poland, and 
China (Arnst 1991).   
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The US Immigration Act of 1990 increased the annual number of employment-
based (EB) visas that could be issued (including family members) from 54,000 to 
140,000.  Indians received 11.0% of the EB visas in 1996-2000 but 23.8% in 2001-2004, 
with the increased share beginning to climb in 2000.  The next largest share of EB visas 
went to China, with 12.9% in 1996-2000, and 11.2% in 2001-2004 (US INS, 1997-2001; 
US DHS, 2002-2004b). 

Also of great importance in enabling the flow of educated Asians to the US for 
high-tech employment have been H-1B and L-1 non-immigrant work visas.  Indians have 
been the top nation in terms of numbers of H-1B visas issued since 1993 when they 
surpassed Filipinos.  Indians have also been the leading recipients of L-1 visas since 
2000, when they surpassed both the Japanese and British.  The proportion of L-1 visas 
that went to Indians climbed dramatically from 4.5% in 1997 to 38.1% in 2004 (US 
Department of State, 1997-2005).  Indians, therefore, have become the leading source of 
both immigrant and non-immigrant entrants to the US in search of work as well as 
education.    

H-1B visas are predominantly high-tech visas.  In FY2000-2003, 98% of H-1B 
visas were issued to people with at least bachelor’s degrees.  In FY2003, 50% had 
bachelor’s degrees, 31% master’s degrees, 12% doctorates, and 6% professional degrees.  
At 39% of the total, the largest occupational category among visa holders was “computer-
related”, followed by “architecture, engineering, and surveying” (12%), “education” 
(11%), and “medicine and health” (11%) (US DHS 2002-2004a). 

Under the Immigration Act of 1990, which amended earlier legislation, an H-1B 
visa is issued for an initial period of three years, with the possibility of reapplying for 
another three years.  H-1B visa holders can apply for permanent resident status, with 
employers of H-1B visa holders often sponsoring the non-immigrant.  Under the 
American Competitiveness for the 21st Century Act of 1998, an H-1B visa holder can 
obtain one-year extensions while waiting to become a permanent resident, prompting 
some to contend that H-1B is a “pre-immigrant” rather than “non-immigrant” program.  
In 2001 more than 228,000 NIV holders became permanent residents (Vaughan 2003).  
Alternatively, former H-1B visa holders who have been out of the US for at least one 
year can obtain a new H-1B visa, valid for three years, again with the possibility of a 
further three-year extension (Yale-Loehr 2003a). 

Created in 1970, the L-1 visa category enables an MNC, whether US or non-US, 
to bring foreign employees from abroad to work for the company or an affiliate in the 
US.  The sponsoring firm must have employed an “intracompany transferee” 
continuously for one year in the previous three years “in a managerial or executive 
position or in a position where she gained specialized knowledge” (Yale-Loehr 2003b).  
Executives and managers enter on an L-1A visa, and can work in the US for up to seven 
years, while employees with specialized knowledge enter on an L-1B visa and can work 
for up to five years.   
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3. Reversing the brain drain 
 
Korea 

 
Over the last four decades of the 20th century, therefore, the career paths of vast 

numbers of well-educated people from around the world, and especially Asia, took them 
to the US for specialized education and specialty occupations.  The challenge that faced 
the developing nations that experienced this brain drain was to create employment 
opportunities that could bring these people, with their enhanced capabilities, back home.  
In its 1993 report on the development of Asia’s human resources in S&T, the US 
National Science Foundation (1993, 1) stated: “Asian countries with high technology 
economies will compete with the US for the Asian-born graduates of US universities.  
Though Asian scientists and engineers will continue to contribute to the US labor force, 
more will probably return to Asia.”  Korea in particular was very aggressive from the late 
1960s in the implementation of policies designed to reverse the brain drain.  By the early 
1990s, a study of “reverse brain drain” could conclude that “[t]he Korean model of RBD 
is without precedent in the world and has been highly successful….Brain drain is no 
longer considered a social problem by [Korean] policy-makers” (Yoon 1992, 5).   

How was such a reversal achieved?  From the outset, MNCs such as Motorola, 
Fairchild, and Signetics that had come to Korea in search of low-wage labor for labor-
intensive assembly operations in the late 1960s employed Koreans as engineers and 
managers.  As a result, they created a demand for indigenous university-educated labor.  
Over time, as these companies invested in higher value-added activities, high-end 
employment opportunities increased.  In the process they transferred considerable 
technology to, and developed considerable capability in, Korea.  The investments that 
permitted the economic transformation of Korea did not come, however, from MNCs 
alone.  Building on the capabilities that FDI brought to Korea, as well as on the 
capabilities of Koreans who had been studying and working abroad, the Korean 
government and indigenous businesses made the investments in ICT that made Korea a 
leading “career path” location.  In many cases highly educated and very experienced 
Koreans who had been pursuing successful careers in the US played key roles in building 
indigenous research institutes and companies (Kim and Leslie 1998).  This indigenized 
knowledge in turn supported the emergence of indigenous Korean companies as world-
class competitors.   

Linsu Kim (1997) has provided a lucid account of how, through cumulative and 
collective learning, Samsung transformed its electronics division into a world leader in 
semiconductors.  Between 1980 and 1994 Samsung Electronic’s sales soared from 2.5 
billion Won to 115.2 billion Won.  In the process R&D as a proportion of sales increased 
from 2.1% in 1980, to 30% in 1985, 4.2% in 1990, and 6.2% in 1994.  In 1980 Samsung 
Electronics employed 690 R&D staff, who produced only 18 local patent applications 
and 4 local patent awards, and no foreign patent applications or awards.  In 1994 8,919 
R&D staff could claim credit for 2,802 local applications and 1,413 local awards, along 
with 1,478 foreign applications and 752 foreign awards.  

 4



Lazonick: Globalization of the High-Tech Labor Force 

As a result of the employment opportunities that Samsung as well as other leading 
chaebol such as Hyundai and Lucky-Goldstar created, by the late 1980s the brain drain 
had been reversed.  In 1989 a Wall Street Journal article entitled “Costly Exports”, had 
the subtitle, “Reverse ‘Brain Drain’ Helps Asia but Robs U.S. of Scarce Talent – Korea 
in Particular Benefits as Scientists Return to Take Top Jobs” (Yoder 1989).  The director-
general of Korea’s Ministry of Science and Technology declared that the 6,000 Korean 
scientists and engineers in the US “have become a very precious resource for us.”  The 
article went on to point out that “[t]he big players in Korea's booming semiconductor 
industry -- Samsung, Goldstar Co. and Hyundai Electronic Industries Co. -- are all 
headed by recent defectors from Intel Corp., Honeywell Inc. and Digital Equipment 
Corp.” 
 
Malaysia 
 

Not all of the East Asian nations that have built up significant ICT capabilities 
since the 1960s have been able to engage in indigenous innovation in the manner of 
Korea (or Taiwan, which for reasons of space is not treated here).   Malaysia in particular 
has over the past three decades become a world center for electronics manufacturing 
based on FDI.  During 2003-2005, the Malaysian economy grew at about 6 percent per 
annum, with electronics dominating its manufacturing base and exports.1  The fact that 
Malaysia has prospered on the basis of FDI raises the question of the types of 
investments in productive capabilities that MNCs have been making there. 

Since the 1960s the rule among US MNCs has been to employ nationals rather 
than expatriates in host countries.  Data from the early 1980s on employment in the 
Bayan Lepas Free Trade Zone (BLFTZ) in Penang confirms the overwhelming reliance 
of MNCs on indigenous labor at all levels of the local organization, even in newly 
industrializing countries.  In 1982 27 electronics/electrical factories employed a total of 
24,446 people, of whom 5,389 (22%) were male and 6,625 (27%) were non-factory 
workers.  Only 34 of these employees -- 0.14% of the total, 0.63% of males, and 0.51% 
of non-factory workers -- were expatriates.  For BLFTZ as a whole there were 226 
expatriates out of 52,073 employees, representing 0.43% of the total, 1.16% of males, 
and 1.55% of non-factory workers (Salih and Young 1987, 184).  Given the small 
absolute number of expatriates – just 1.26 per electronics/electrical factory in 1982 -- the 
indigenization of the labor force at the MNCs obviously extended high up the 
organizational hierarchy.  A survey done in the mid-1990s found that National 
Semiconductor’s only expatriate in Penang was the managing director.  Texas 
Instruments, with 2,800 employees in Malaysia, and Motorola, with 4,000, each had only 
three expatriate managers.  The survey also revealed that in the Malaysian electronics 
industry US MNCs were more indigenized than European and Japanese MNCs (Ismail 
1999, 27-28). 

                                                 
1 See http://www.tdctrade.com/mktprof/asia/mpmal.htm; more generally see Best 2001, ch. 6. 
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Intel’s history in Malaysia from the early 1970s to the present illustrates the 
upgrading of indigenous capabilities by a US MNC.  Intel was one of the first 
semiconductor manufacturers to offshore to BLFTZ when it was launched in 1972, and 
the Penang facility was Intel’s first offshore plant.  In 2003 Intel claimed to have invested 
US$2.3 billion in Malaysia since 1972.  At that time, Intel Malaysia employed about 
1,000 Malaysians in R&D, and had secured 21 US patents.  The latest addition to Intel 
Malaysia’s R&D capabilities was a design and development center with a focus on 
manufacturing processes and packaging technology for Intel’s various products.  
 
India 

 
In the wake of a Memorandum of Agreement on high-technology transfers from 

the US to India, signed after years of negotiation in May 1985, the Indian Department of 
Electronics announced its intention to build “technology parks” that would permit foreign 
companies to be wholly owned for the purpose of developing and exporting large-scale 
software systems (Tenorio 1985).  In June 1985 Texas Instruments (TI) began 
exploratory talks with the Indian government about establishing a software development 
center in Bangalore.  Two key conditions for TI were 100% ownership of the facility and 
permission to connect to an internal global communications network (Mitchell 1986). 
The Indian government acceded to both demands. 

In the mid-1980s TI was a global company with an Asian presence in Japan, 
Taiwan, Singapore, and Malaysia.  It was, however, facing a major competitive challenge 
from the Japanese in commodity memory chips, TI’s stock-in-trade.  TI’s future lay in 
custom chips, particularly ASICs and VLSI (Mitchell 1986).  These products called for 
substantial software programming, using computer-aided design.  As TI India recounts on 
its current website:  

 
The initial activity of TI India was the development and support of proprietary 
Electronic Design Automation (EDA) software systems used for Integrated 
Circuit (IC) design by TI’s semiconductor design centers worldwide. This activity 
included the development of applications for creating, simulating, testing and 
verifying both logical and physical IC manufacturing processes.2

 
TI India employed 17 engineers and programmers when it began operations in 

1986.  This number increased to 85 in 1990, 275 in 1995, 500 in 2000, and 1300 in 2005, 
by which time TI India employment represented 4% of TI’s worldwide labor force.  A 
report in 2002 stated that among the 750 engineers and programmers who TI employed in 
Bangalore, there were no expatriates.3  

Almost two decades after it had been the first MNC to locate in Bangalore, TI was 
not alone.  In April 2004 AMD announced that a $5 million investment in a 
microprocessor design center that would employ 120 chip designers and development 
engineers by the end of 2005 (Sharma 2004).  In the first half of 2005 both Intel and 
Microsoft set up advanced research centers in Bangalore (Dudley 2004; Subramanyam 

                                                 
2 http://www.ti.com/asia/docs/india/about_tii.html 
3 “Business as usual for US firms in India,” Reuters News, June 3, 2002.  It was also reported that HP had 

fewer than ten foreigners among its 3,000 employees in India, and none in top management positions. 
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2005). That summer Intel set up a platform definition center in Bangalore “to define 
locally relevant computing solutions based on Intel technology.”4  In September 
Microsoft announced that over the next six months the staff at its software facilities in 
Hyderabad and Bangalore would increase from 1,500 to 3,000 (Ribeiro 2005).  In 
October, as part of a $1.1 billion expansion in India over three years, Cisco broke ground 
on a $50 million, million-square-foot, R&D campus in Bangalore that would double to 
3,000 the number of people on Cisco payrolls in India.5  A month later, Cisco’s rival, 
Juniper Networks, announced a new $8.5 million development center in Bangalore that 
would increase its employment in India from 325 to 675.6  In December Intel said that it 
would spend $1 billion in India over the coming years, including $800 million on 
education and community programs and the remainder primarily for the expansion of its 
R&D center in Bangalore.7  In December as well, HP and IBM, the largest foreign ICT 
employers in India with more than 50,000 employees between them, acquired substantial 
space in Bangalore technology parks for further expansion.8  In addition, US venture 
capitalists were very active in India backing ICT startups, many founded by people who 
had worked for US MNCs, and even encouraged Silicon Valley startups to locate as 
much as their activity as possible in India (Babcock 2005; McDougall 2005).   

As for TI India, with the increased demand for engineers and programmers in 
India, it does not simply wait for qualified labor to apply for jobs.  Rather, through an 
initiative called UniTI, the company has become deeply involved in the Indian system of 
higher education.9  With more than 275 operational DSP labs at Indian engineering 
institutions, UniTI is TI’s second largest program of this type worldwide. The company 
views UniTI as “a mutually beneficial relationship between academia and industry in the 
field of digital signal processing, and is the forum in which TI India interacts with 
universities and interested technical institutions in the role of a facilitator.”   

Just in case UniTI does not yield the quality and quantity of new recruits that TI 
India requires, the TI website informs Indians working in the US that “the time has never 
been better to come back to India.”10  To quote TI’s pitch:  

 
o If you are a 4+ year experienced engineer here’s your opportunity to work on 

challenging projects and actually turn your ideas into groundbreaking 
innovations. 

o Working at TI India will boost your career and improve your lifestyle – and 
you’ll be giving back to your country.  

o Opportunities and compensation in India have never been better. This is your 
chance to take on a leadership role and live your life in a place called home. 

                                                 
4 “Intel opens platform definition centre in Bangalore, Asia Pulse, August 1, 2005. 
5 “Cisco pledges $50 million more for Bangalore campus,” CMP TechWeb, October 21, 2005. 
6 “Juniper sets eye on Indian telecom market,” Business Standard, November 24, 2005. 
7 “Intel announces $1 billion investment plan for India,” Computer Reseller News, December 15, 2005. 
8 “IT majors plan big expansion,” Business Standard, December 13, 2005. 
9 http://www.ti.com/asia/docs/india/dsp-universities.html 
10 http://www.ti.com/recruit/docs/india/info.shtml 
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4. China and the dynamics of indigenous innovation 
 
A fundamental developmental advantage that China had over India in the last half 

of the 20th century was a much more extensive system of mass education, as shown in 
Table 1.   Note that in both 1980 and 2000 India had a much higher proportion of the 
population that had completed post-secondary education, although in each of the nations 
the group that attained this level of education represented an elite.  An important 
difference between China and India in the 1980s was that China emphasized 
undergraduate degrees in engineering while India emphasized undergraduates degrees in 
science (Lazonick 2006).  In terms of the supply of college-educated personnel, therefore, 
China was much better positioned than India in the 1990s to absorb technology from the 
advanced nations and adapt it to indigenous industrial uses. 

 
Table 1. Highest levels of educational attainment of the populations of China and India,  
               1980 and 2000 

 China India 
Educational Attainment 1980 2000 1980 2000
No schooling, % of pop. 15 years old and over 34.0 18.0 72.2 66.6 
Completed 1st level, % of pop. 15 years old and over 11.8 12.8 4.7 10.5 
Completed 2nd level, % of pop. 15 years old and over 9.9 14.8 5.4 6.5 
Average years of school, pop. 15 years old and over 4.8 6.4 3.3 5.1 
Completed post-secondary, % of pop. 25 years old and over        0.9 2.3 1.7 3.3 
Average years of school, pop. 25 years old and over 3.6 5.7 2.7 4.8 

  Source: Barro and Lee 2000 
 

In the 1980s and 1990s, to unleash these productive capabilities to support 
industrial development, China quite deliberately transformed the relation between its 
science and technology (S&T) infrastructure and high-tech enterprises that competed for 
growing commercial markets.  China had developed considerable S&T capability under 
the central planning system prior to the economic reforms in the late 1970s (Suttmeier 
1975; Gu 1999).  Until the 1980s, however, the evolution of the S&T infrastructure was 
driven exclusively by government demand, much of it for military purposes.  A prime 
task of the reform process was to transfer national S&T resources to businesses that could 
innovate in producing for commercial markets. 

The transformed S&T infrastructure consisted of national programs, ranging from 
basic research to industrial R&D, and public research institutes that interacted with 
industrial enterprises to develop technologies for domestic and, increasingly, 
international product markets.  It included National Key Laboratories for basic research, 
National Engineering Centers for applied research, and Corporate R&D Centers and 
Experimental Zones for New Technology Industries for the commercialization of 
technology (Gu 1999).  What turned this S&T infrastructure into a “national system of 
innovation” in the 1980s and 1990s was the emergence of highly autonomous business 
enterprises that were successful in the commercialization of technology.  The most 
notable successes occurred in ICT.  The institutionalization of organizational relations 
among government institutes and business enterprises not only permitted China to 
develop new productive capabilities but also ensured that these capabilities would be 
utilized to meet new demands for industrial application. 
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A key to understanding China’s progress in ICT is the dynamic interaction among 
investments by the Chinese government, indigenous enterprise, and MNCs in the 
development of productive capabilities.  A pioneer in carrying out this type of research 
for the case of China was the late Qiwen Lu, with whom I collaborated closely (see 
Foreword to Lu 2000; Lu and Lazonick 2001; Lazonick 2004).   In China’s Leap into the 
Information Age, Lu (2000) did in-depth case studies of the evolution of four leading 
indigenous computer companies: Stone, Legend, Founder, and Great Wall.  Lu 
documented the transfer of technological capabilities developed within the S&T 
infrastructure to indigenous business enterprises, and the transformation of these 
capabilities by these enterprises, often in collaboration with MNCs, into innovative 
products.   

In the conclusion of his chapter on Legend, Lu stressed the fact that whereas most 
previous studies of the China-Hong Kong industrial relationship have focused on Hong 
Kong’s access to cheap Chinese labor in Guangdong (e.g., Vogel 1989), the case of 
Legend was one of much greater complementarity of capabilities.  China brought more 
technology and managerial capability to Hong Kong than vice versa.  Lu also emphasized 
that, notwithstanding the listing of the company on the Hong Kong Stock Exchange and 
the minority shares held by private individuals in Hong Kong, majority ownership of 
Legend remained in collective hands, with Beijing remaining the locus of strategic 
control.  In 1997 Legend passed IBM and Compaq to become China’s leading PC brand 
(Xie and White 2004, 409).  Legend inaugurated the Lenovo brand name in 2003 
specifically for international markets, and then made the brand name the company name 
in anticipation of its absorption of the IBM PC business.   

Over the time, the complementarity between indigenous enterprises and MNCs 
has become ever more important to China’s development. The rapidly expanding US 
trade with China in advanced technology products, for example, reflects not only exports 
of Chinese ICT companies to the US but also exports of US MNCs that have offshored to 
China.  While the US is by no means the only player in the China FDI game, leading US 
ICT companies such as Cisco, Dell, HP, IBM, Intel, Microsoft, Motorola, Oracle, and 
Sun Microsystems have been very active in China in recent years.  Some of these 
companies, for example Dell in computers, have competed for Chinese markets with 
indigenous companies such as Lenovo and Founder.   US ICT companies have also set up 
shop in free trade zones, such as the Pudong district in Shanghai, from which they have 
produced for export, employing highly qualified but still relatively low-cost Chinese ICT 
labor.  US ICT companies have also been prominent in joint ventures with Chinese 
companies, often as a means of developing relations with Chinese businesses and 
governments that will yield new investment opportunities and product markets in the 
future.  Increasingly in areas such as chip manufacture and packaged software in which 
US ICT companies still have distinct competitive advantages, these companies are 
investing in new facilities in China in order to supply inputs to Chinese ICT companies 
that are growing rapidly by serving the burgeoning Chinese domestic markets.   

Intel is a prime example of a world leader in ICT that began to make significant 
investments in China in the last half of the 1990s and that has accelerated its direct 
investment in China in the 2000s.  Intel’s first major business deal with China came in 
late 1984 when it sold the Chinese government 1,000 microcomputers with the Intel 8088 
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processor.11  In 2001 Intel had 90 percent of the Chinese microprocessor market (Young 
and Lin 2006).  In 2002 the Chinese market became Intel’s second largest, trailing only 
the US (Young 2003).  During the 2000s China has been Intel’s fastest growing market, 
notwithstanding the fact that it has lost significant market share to AMD.   

In 2005 Intel employed over 5,000 people in China, about five percent of its 
global labor force and a doubling of Chinese employment from 2004 (Wallace 2005).  
Most of these people worked in Intel’s four assembly and test factories, three in Shanghai 
and a fourth in Chengdu, in the southwestern province of Sichuan, which began 
operations in December 2005.  In March 2005, Intel announced that it would build a 
second plant in Chengdu, and its fifth in China, to come on line in 2007.12  As in 
Malaysia, virtually all of the people who Intel employs in China are home-grown.   
 
5. Global flows and national development 

 
I began by asking why, with so many educated people coming from East Asia to 

the US for further study and work experience, so many jobs are going from the US to the 
places from which these people are coming to employ people just like them.  The answer 
is that the flows of people from East to West and jobs from West to East are both central 
to the process of the globalization of the high-tech labor force.  Focusing mainly on East 
Asian entrepreneurs who have spent time starting or managing companies in Silicon 
Valley, AnnaLee Saxenian (2006) has characterized these flows as “brain circulation”, an 
apt characterization for the global career paths that increasing numbers of East Asians are 
pursuing.  What I have outlined in this essay are the historical forces, beyond the desire 
of talented individuals to pursue challenging and rewarding careers, that created the 
global ICT labor force and that have enabled nations such as Korea, Taiwan, India, and 
China to reap the returns on national investments in education by bringing large numbers 
of educated and experienced people back home.  More important quantitatively, the 
growth dynamic that has been set in motion in these nations has generated domestic 
employment opportunities that are sufficiently challenging and rewarding so that it is 
increasingly unnecessary for ambitious college graduates to go abroad to pursue careers 
(see Ernst 2002). 

These historical forces cannot be understood as “market forces”.  Rather, as I 
have illustrated, their essence resides in a triad of investment strategies of MNCs engaged 
in FDI, national governments that construct indigenous science and technology 
infrastructures, and indigenous companies that build on the investment strategies of 
foreign companies and domestic governments to become world-class competitors in their 
own right.  This triad takes as its historical starting point the existence of a national 
education system that created a highly educated labor supply in advance of indigenous 
employment demand.  In the absence of jobs at home, market forces, aided by changes in 
US immigration policy, directed this labor abroad, with brain drain as the result.  
Through their participation in the investment triad, nations such as Korea and Taiwan in 
effect confronted these market forces, and helped to generate a dynamic of indigenous 

                                                 
11 “Intel begins shipment under Chinese contract,” Wall Street Journal, December 12, 1984. 
12  “Intel to build 2nd chip test and package plant in southwest China,” AFX International Focus, March 23, 

2005.
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job creation that reversed the brain drain, and transformed expatriate scientists and 
engineers from a wasted investment into a valuable resource. 

The particular cases of FDI that I have examined reveal distinctive development 
paths.   In the cases of Motorola in Korea, Intel in Malaysia, and Texas Instruments in 
India, US-based MNCs invested early, and then upgraded and expanded their investments 
over substantial periods of time.    In addition, in each case great emphasis was placed on 
the almost exclusive employment of indigenous engineers and managers, and in the early 
years created some of the first attractive opportunities for nationals to pursue high-tech 
careers at home.   

In the case of Korea, indigenous investments by government and business rather 
than FDI have since the late 1980s driven the development of domestic high-tech 
capabilities.  In the 2000s these indigenous investments are creating new opportunities 
for high-end investment by MNCs in Korea, including new investments by a company 
such as Motorola that has been doing business there for almost 40 years.   

In contrast, in the absence of leading indigenous ICT companies, Malaysia’s 
growth still remains highly dependent on the upgrading strategies of MNCs such as Intel.  
Like Motorola in Korea, Intel originally went to Malaysia in search of low-wage 
assembly labor in a politically stable country that had made a commitment to mass 
education.  And like Motorola Korea, Intel Malaysia upgraded its capabilities over time, 
employing a higher proportion of high-skill labor in higher value-added activities at 
rising wages.   

Like Motorola in Korea and Intel in Malaysia, TI originally went to India in the 
mid-1980s in search of low-wage labor.  TI, however, was not searching for low-skill 
labor.   What first attracted TI to India was the availability of highly educated engineers 
and programmers at low wages.  Over time TI expanded and upgraded its Indian 
operations, employing larger numbers of educated labor to design increasingly complex 
products.  Two decades after TI came to Bangalore, India is experiencing a growth 
dynamic in which, with both skill levels and wages rising, indigenous companies such as 
Tata Consultancy Services, Infosys, and Wipro are taking the lead, and in which MNCs 
are being attracted to India more for the high quality of its ICT labor supply than for its 
low cost.   

A similar process of indigenous innovation has been taking place in China, but 
with the difference that indigenous Chinese companies such as Lenovo and Founder have 
emerged to serve the growing Chinese consumer and business markets, and have drawn 
upon the capital goods expertise of MNCs such as Intel, TI, Motorola, and HP to develop 
higher quality, lower cost products.  Some of these companies – Lenovo and Founder are 
prime examples – have become leading competitors not only in China but also 
internationally.  While there are large numbers of Chinese ICT employees who have 
acquired higher education and work experience in the US, the vast majority have been 
receiving that education and experience in China.  In an interview in Beijing in 2004, 
Craig Barrett, Intel CEO, pronounced that people in China “are capable of doing any 
engineering job, any software job, and managerial job that people in the US are capable 
of doing” (quoted in Heim 2004). 
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Given the growth dynamic that has taken hold in these nations, sheer size ensures 
that Indians and Chinese will dominate the expansion of the global ICT labor supply.  
The combined populations of India and China are 33 times those of Korea and Taiwan.  
India and China have rapidly growing domestic markets that both provide domestic 
demand for the products of indigenous companies and give their governments leverage 
with MNCs in gaining access to advanced technology as a condition for FDI.  While 
India and China offer indigenous scientists and engineers rapidly expanding employment 
opportunities at home, vast numbers of their educated populations are studying and 
working abroad.  Aided by the ongoing liberalization of US immigration policy (impeded 
just temporarily by the reaction to 9/11), the global career path is much more of a “mass” 
phenomenon for Indian and Chinese scientists and engineers than it has been for the 
Koreans and Taiwanese.   History tell us that, following global career paths, more and 
more of this Indian and Chinese high-tech labor will migrate back to the places from 
whence they came. 
 

References: 
 
Adams, Walter, 1968, ed., The Brain Drain, Macmillan. 
Arnst, Catherine, 1991, “Poor nations seen aiding rich by brainpower export in billions,” 

Reuters News, April 7. 
Babcock, Charles, 2005, “Born again – Silicon Valley, the site of busted dot-com dreams, is 

bustling once more as entrepreneurs focus on business IT infrastructures,” Information 
Week, May 2. 

Barro, Robert, and Jong-Wha Lee, 2000, “International Data on Educational Attainment: 
Updates and Implications,” Harvard Center for International Development Working Paper 
No. 42, April: Appendix Data Files, available at 
http://www.cid.harvard.edu/ciddata/ciddata.html. 

Best, Michael, 2001, The New Competitive Advantage, Oxford University Press. 
Dudley, Brier, 2004. “Microsoft research lab is opening in India,” The Seattle Times, 

December 1. 
Ernst, Dieter, 2002, “Global Production Networks and the Changing Geography of 

Innovation Systems: Implications for Developing Countries,” Economics of Innovation and 
New Technology, 11, 6: 497-523. 

Fortney, Judith, 1970, “International Migration of Professionals,” Population Studies, 24, 2: 
217-232.   

Gu, Shulin, 1999, China’s Industrial Technology, Routledge. 
Heim, Kristi, 2004, “U.S. high-tech giants invest in future competitor,” San Jose Mercury 

News, March 15. 
Ho, Samuel P. S., 1975, “Industrialization in Taiwan: Recent Trends and Problems,” 

Pacifica, 48, 1: 27-41. 
Ismail, Mohd Nazai, 1999, “Foreign Firms and National Technological Upgrading: The 

Electronics Industry in Malaysia,” in Jomo K. S., Greg Fulker, and Rajah Rasiah, eds., 
Industrial Technology Development in Malaysia, Routledge: 21-37. 

Kim, Dong-Won, and Stuart W. Leslie, 1998, “Winning Markets or Winning Noble Prizes? 
KAIST and the Challenges of Late Industrialization,” Osiris, 2nd ser., 13: 154-185. 

 12



Lazonick: Globalization of the High-Tech Labor Force 

Kim, Linsu, 1997, “The Dynamics of Samsung’s Technological Learning in 
Semiconductors,” California Management Review, 39, 3: 86-100. 

Lazonick, William, 2004, “Indigenous Innovation and Economic Development: Lessons 
from China’s Leap into the Information Age,” Industry & Innovation, 11, 4: 273-298. 

Lazonick, William, 2006, “China, East Asia, and the Globalization of High-Tech Labor,” 
Statistical Appendix, INSEAD. 

Lu, Qiwen, 2000, China's Leap into the Information Age: Innovation and Organization in the 
Computer Industry, Oxford University Press. 

Lu, Qiwen, and William Lazonick, 2001, “The Organization of Innovation in a Transitional 
Economy: Business and Government in Chinese Electronic Publishing,” Research Policy, 
30, 1: 35-54. 

McDougall, Paul, 2005, “Small-scale offshoring,” Information Week, July 25. 
Mitchell, Jim 1986, “TI grasping the future with both hands,” Dallas Morning News, 

September 26: 1d.  
National Science Foundation, 1993, Human Resources for Science and Technology: The 

Asian Region, Surveys of Science Resources Series, Special Report, NSF 93-303. 
Ribeiro, John, “Microsoft to increase development staff in India,” IDG Computerworld, 

September 28. 
Salih, Kamal, and Mei Ling Young, 1987, “Social Forces, the State and the International 

Division of Labour: the Case of Malaysia,” in Jeffrey Henderson and Manuel Castells, eds., 
Global Restructuring and Territorial Development, Sage: 168-202.  

Saxenian, AnnaLee, 2006, The New Argonauts: Regional Advantage in a Global Economy, 
Harvard University Press. 

Sharma, Dinesh, 2004, “AMD to open engineering center in India,” CNETNews.com, April 
22.  

Subramanyam, R., 2005, “Intel sets up circuit research lab in B’lore,” Economic Times, May 
25. 

Suttmeier, Richard, 1975, “Science Policy Shifts, Organizational Change, and China’s 
Development,” China Quarterly, 62, 207-241. 

Tenorio, Vyvyan, 1985, “The big computer catch-up begins,”  Australian Financial Review, 
July 31: 13. 

US DHS [Department of Homeland Security], 2002-2004a, “Characteristics of Specialty 
Occupation Workers (H-1B),” US Government Printing Office, April 2002, September 
2003, July 2004. 

US DHS [Department of Homeland Security], 2002-2004b, Yearbooks of Immigration 
Statistics, US Government Printing Office. 

US Department of State, 1997-2005, Tables on Non-Immigration Visas Issued, Fiscal Years, 
available at http://travel.state.gov/visa/about/report/report_1476.html. 

US INS [Immigration and Naturalization Service], 1997-2001, Statistical Yearbooks of the 
Immigration and Naturalization Service, US Government Printing Office. 

Vogel, Ezra, 1989, One Step Ahead in China: Guangdong Under Economic Reform, Harvard 
University Press. 

Wallace, Richard, 2005, “Intel spies opportunities aplenty for China growth,” Electronic 
Engineering Times, August 8. 

Vaughan, Jessica, 2003, “Shortcuts to Immigration: The ‘Temporary’ Visa Program is 
Broken,” Center for Immigration Studies, January. 

 13



Lazonick: Globalization of the High-Tech Labor Force 

Xie, Wie, and Steven White, 2004, “Sequential Learning in a Chinese Spin-Off: The Case of 
Lenovo Group Ltd.,” R&D Management, 34, 4: 407-422. 

Yale-Loehr, Stephen, 2003a, “Examining the Importance of the H-1B Visa to the American 
Economy,” Testimony before the US Senate Committee on the Judiciary, Washington DC, 
September 16. 

Yale-Loehr, Stephen, 2003b, “The L-1 Visa and American Interests in the 21st Century 
Global Economy,” Testimony before the US Senate Committee on the Judiciary 
Subcommittee on Immigration and Border Security, Washington, DC, July 29.

Yoder, Stephen, 1989, “Costly exports: Reverse ‘brain drain’ helps Asia but robs US of 
scarce talent,” Wall Street Journal, April 18. 

Yoon, Bang-Soon, 1992, “Reverse Brain-Drain in South Korea: State-Led Model,” Studies in 
Comparative International Development, 27, 1: 4-26. 

Young, Doug, 2003, “Interview: Intel sees China PC market overtaking US by 2010,” 
Reuters News, October 15. 

Young, Doug, and David Lin, 2006, “Interview: Intel aims for increased market share in 
China,” Reuters News, March 16. 

 14


	Globalization
	of the
	High-Tech Labor Force
	William Lazonick

	An expanded version of this paper, with considerable case study material, as well as statistical appendix that provides tables and figures for data mentioned in the text are available on my personal website: http://faculty.insead.edu/Lazonick.
	Dudley, Brier, 2004. “Microsoft research lab is opening in India,” The Seattle Times, December 1.

