
CHAPTER V

INTERNATIONAL PRODUCTION SYSTEMS

A.  Drivers and features

TNC act iv i t ies af fect  the export
performance of host countries through a range
of equity and non-equity relationships. What
is common to all of them is that production
¡ and, more broadly, the operations of a
f i rm ¡  is  organized under  the common
governance of TNCs. During the past 15
years,  fa l l ing barr iers to in ternat ional
transactions have not only invigorated global
markets through arm�s-length transactions
but given rise to elaborate corporate systems
of organizing the production process. As
a result, international production systems
have emerged within which TNCs locate
different parts of the production processes,
including various services functions, across
the globe, to take advantage of fine differences
in costs, resources, logistics and markets
(WIR93). What is distinct about the rise of
international production systems as compared
to earlier organizational structures and strategies
characterizing TNC operations is, first, the
intensity of integration on regional or global
scales and, second, the emphasis on the
efficiency of the system as a whole (Kaplinsky,
2000, p. 122). In other words, global markets
increasingly involve competition between
entire production systems, orchestrated by
TNCs, rather than between individual factories
or firms.

The rise of such integrated international
production systems reflects the response of
TNCs to dramatic changes in the global economic
environment, and, in particular, their search
for enhanced competitive advantage through
an optimal global configuration of where they
produce and how they coordinate their
production activities. Several forces combine
to drive this process:

• The rapid decl ine in barr iers to
international trade and investment flows.
The creation of a corporate international
production system is made possible by
the freedom to move goods, services

and knowledge among linked corporate
entities with minimal impediments, even
when these are s i tuated in widely
dispersed locations.

• The greater ease of the international
flows of goods, services and ideas and
the resulting drop in the costs of cross-
border business coordination. Advances
in t ranspor t  and communicat ion
technologies have continued apace in
recent years, and TNCs have deployed
new systems to enhance their internal
and external coordination. The advent
of the Internet has dramatically lowered
the costs of information exchange over
great distances. More streamlined and
standardized customs administration and
port operations as well as international
telecommunication gateways and satellite
and fibre-optic networks further facilitate
international production, including the
coordination of knowledge-intensive
functions such as design and R&D.

• These two forces have, together, led to
stronger competition among leading TNCs.
In a growing range of industries, major
producers must contest all of the markets
in which their competitors operate and
draw on sources of competitive advantage
wherever they may be located. No longer
can a dynamic firm focus only on familiar
markets, since its competitors may mobilize
profits or resources across the globe.

All of this has led to profound changes
in industrial structures. In some industries
(e.g. semiconductors and automobiles), they
have led to consolidation and oligopolistic
competition; in others (e.g. garments), to
a di f fusion of  market power.  Corporate
strategies have evolved too, as TNCs have
sought to devise new forms of governance
to manage their dispersed activities.

International production systems are
thus evolving as corporations respond to
economic and technological forces. Given
their growing importance in shaping investment
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and trade patterns, understanding their
dynamics is essential for any developing
country that seeks to enhance its export
competitiveness through the activities of TNCs.

Three core elements of international
production systems are critical in this context:
governance, global value chains and geographic
configuration.

The first element is governance, or
the structure of control that determines the
geographic and functional distribution of
business act iv i t ies and ensures their
coordination. International production system
governance occurs in forms ranging from
ownership (or equity) linkages that provide
direct managerial supervision, to various
non-equity l inkages in which formal ly
independent intermediaries ¡ suppl iers,
producers and marketers ¡ are linked through
a variety of relationships such as franchising,
licensing, subcontracting, marketing contracts,
common technical standards or stable, trust-
based business relationships.  Intel has created
an international production systems in which
equity ¡ or ownership ¡ links form the basis
for common governance of the members of
the system (section B.1 below), while Limited
Brands has established a system based on
non-equity relationship (section B.2 below).
Toyota exempl i f ies a mixture of  both
approaches, by combining close links among
its own fully-owned assembly subsidiaries
with a mult i - t iered network of  formal ly
independent subcontractors (section B.3
below). The case study of Ericsson (section
B.4 below) traces the transition in control
from a largely equity-based system to an
almost fully non-equity-based system (although
Ericsson has retained direct control over
manufacturing, i.e. over product lines related
to its core focus on innovation and design).
The continuum of international production
system governance thus reflects the degree
of control over corporate activities. Equity-
based governance systems internalize control
and allow stronger protection of firm-specific
advantages like technology, as in the case
of Intel. Where these advantages lie in brand
names and marketing ¡ as in the case of
Limited Brands ¡ more externalized forms
of control may suffice.

A re lated issue is the degree of
functional hierarchy in the system. In some
international production systems, each stage
of production is assigned to specific corporate
affiliates and deployed globally, with each

unit in the system guided by a headquarters
company (sometimes referred to as an
international production system ©flagship�
¡ see Rugman and D�Cruz, 2000). In Intel�s
hierarchical international production system,
individual affiliates specialize in particular
stages of innovation or production and are
closely integrated into the parent firm�s global
network. At the other end of the spectrum
are systems in which an integrated set of
business functions is decentralized to multiple
centres, often regional headquarters, that
wield considerable autonomy. An example
is the distribution of ©global product mandates�
to various affiliates. In this case, international
production system governance takes on a
more horizontal character. Toyota presents
an intermediate case, in that affiliates in
the United States and Thailand have been
given ©regional product mandates� for certain
product lines. These two aspects of governance
(equity or internalized vs. non-equity or
externalized, and hierarchical vs. horizontal)
are re la ted.  In  genera l ,  equi ty-based
international production systems tend to be
organized hierarchically, while externalized
systems operate more horizontally. Yet the
distinction is important, for the two criteria
are not always perfectly correlated. In the
garments industry ,  for  example,  the
international division of labour has, over
t ime, become vert ical ly special ized and
hierarchically integrated under the leadership
of brand-holding flagship companies like
Limited Brands despite the near-absence
of equity links. On the other hand, some
TNCs with global networks of wholly-owned
subsidiar ies have moved towards more
horizontal forms of coordination.

A striking recent governance trend
in many manufactur ing and serv ice
international production systems is a shift
towards the systematic outsourcing of a greater
range of activit ies, including back-office
operations like customer service and even
R&D. This reflects TNCs� efforts to focus
on their ©core competencies�, i.e. those
activities in which they can deploy proprietary
advantages, wield market power or otherwise
enjoy higher returns. The trend suggests in
particular that technological advances and
competitive pressures have altered the balance
between two opposing firm-specific advantages
sought by TNCs ¡ internalization versus
specialization ¡ in favour of the latter.  The
outsourcing trend has complex implications
for global industry structures, creating entire
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new industries.  In particular, leading TNCs
in a range of industries have begun to exit
from manufacturing altogether. In response,
contract manufacturers have emerged to
specialize exclusively in providing turnkey
manufacturing services (see section B.5 below).
Contract manufacturing differs from the earlier
system of original equipment manufacturers
sub-contracting in that the brand-holding
TNC does not simply draw on subcontractors
for extra production capacity, but rather
outsources the entire manufacturing function
for individual product lines or, in some cases
like Cisco Systems, the entire product range.

Despite the outsourcing trend, direct
equity and managerial control remain key
sources of competitive strength in certain
industries. Even when international production
systems are highly externalized, TNCs typically
exert powerful authority through their control
of key functions, such as brand management
and product definition, as well as through
the setting and enforcing of technical, quality
and delivery standards throughout a network
of formally independent producers.

The second element of an international
production system is the organization and
distribution of production activities and other
functions in what is commonly known as
the global value chain.  I t  extends from
technology sourcing and development through
production to distribution and marketing
(figure V.1). The core competitive advantages
of TNCs can reside anywhere along the value
chain, although, in practice, they tend to
cluster in one component. Value chains are
becoming fragmented, as business functions
are differentiated into ever more specialized
activities. Functional specificity allows TNCs
to distinguish activities with widely varying

inputs, capacity requirements and financial
returns, even within the same industry or
production process. As a result, there is a
general trend towards functional specialization,
which contrasts with the type of vertically
integrated structures that characterized many
TNCs until quite recently.  Intel, for example,
focuses on the design and manufacture of
microprocessors and a few related products
(see section B.1 below), rather than combining
captive in-house chip production with the
production of computer systems, as was long
the strategy of IBM, NEC and Samsung. In
many industries, TNCs have recently tended
to focus more on the knowledge-intensive,
less tangible, functions of the value-chain
such as product definition, R&D, managerial
serv ices,  and market ing and brand
management. This has long been true of the
garment industry, where leading TNCs focus
almost exclusively on design and marketing
(see Limited Brands, 2001).  Even in many
©high-technology� industr ies, however,
manufactur ing as wel l  as logist ics and
distribution have become standardized and
more easily tradable.  In consequence, contract
electronics manufacturers have grown rapidly
(section B.5 below).

In general, international production
systems may be distinguished by the functional
activity on which a TNC focuses and which
gives it governance authority over the broader
production system. Intel�s core strategy is
to establish market dominance through the
innovation and design that differentiate its
products.  Hence the activities that result
in a finished Intel product are those of a
©technology-driven� international production
system. Toyota�s core competence is its ability
cont inuously to improve qual i ty  and
product iv i ty in the complex automot ive

Figure V.1.  The global value chain of product components

Source :  UNCTAD.
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industry. Automotive international production
systems are thus ©production-driven�.  Finally,
in many consumer-product sectors, the ability
to build brand value and capitalize on changing
tastes and styles is the key to competitive
strength, as exemplified by Limited Brands�
success in the garments industry.  Such
internat ional  product ion systems are
©marketing-driven�.

These two elements of international
production systems ¡ governance and the
value chain ¡ can be used to analyse a variety
of international production systems involved
in international investment and exports.  Table
V.1 provides a matr ix  of  in ternat ional
production system systems with illustrations
taken from the case studies presented below.

The third element of international
production systems, which holds particular
interest for developing countries, is their
geographic configuration in an effort to acquire
a portfolio of locational assets that maximizes
the competitiveness of the corporate system
as a whole. The past 15 years have seen
great changes in the determinants of the
optimal location of TNC activities, and hence
in the geographic distribution of technology,
production and marketing activities within
international production systems.  Production
has been internationally dispersed for decades,
but the trend towards integration over ever
larger geographic scales is relatively new.
Supply chains have extended to new areas
of the globe and integrated formerly distinct
regional  product ion zones.  Contract
manufacturing and the production of key
components in electronics and other industries
have witnessed a consolidation trend in the
past few years. The surviving large-scale
supplier firms increasingly seek a global
presence, particularly by co-locating near
the key faci l i t ies of  their  internat ional
production system flagship customers (Sturgeon

and Lester, 2002). Related to this is the recent
trend towards ©postponement�, in which
components are made or assembled as close
to the final point of sale as possible in order
to reduce transport costs, which remain
important for a range of products. This may
pose great challenges to those ©winners�
in the global export trade that have previously
thrived as accommodating, but distant, off-
shore production platforms.

Perhaps a more striking trend has been
the geographic dispersal of other global value
chain functions. The internationalization of
business service and support functions has
progressed rapidly in recent years. Even
innovation, presumably the function most
f i rmly anchored in home countr ies by
specialized skills and strategic motivations,
is increasingly being carried out on a global
stage. Developed countries continue to perform
most  of  the research a imed at  radical
breakthroughs, but the developing world
now carries out significant R&D.

Simplified, three sorts of drivers are
act ing simultaneously on the locat ional
decisions of TNCs and their partners in
internat ional  product ion systems. Cost
differentials remain a fundamental factor
in the locat ion of  product ive act iv i t ies.
Changing governance models and functional
differentiation (the first two elements of an
international production system) have subjected
a growing range of activities to the logic
of cost optimization, including R&D and
manager ia l  processes l ike account ing,
informat ion systems development,  and
marketing. In locational decision-making,
however, production costs are always evaluated
relative to the efficiency and productivity
of a location. This point is often overlooked
in discussions of comparative costs, but it
is particularly crucial in that a major focus
of TNCs� geographic allocation of value-

Table V.1.  Examples of different international production systems

TNCs’ governance  Internalized Mixed Externalized
functional focus             (Equity-based control)    (Equity- and non-equity-based control) (Non-equity-based control)

Technology-driven Case 1: semiconductors – Case 4: telecom equipment –
Intel Ericsson /Flextronics

Production-driven Case 3: automotive – Toyota

Marketing-driven Case 2: garments –
Limited Brands / Li & Fung

Source: UNCTAD.
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chain act iv i t ies is  to achieve systemic
efficiencies across their entire international
product ion systems.  A given locat ion,
therefore, is judged by how cost-efficiently
it performs a given function in coordination
with functions located elsewhere, and not
merely in isolation.

Asset-seeking motives are also leading
TNCs to tap skills and knowledge in a more
systematic way on the global scale. As noted
above, advances in information processing
and telecommunications enhance TNCs�
abilit ies to coordinate complex functions
over great distances. This not only allows
them to deploy functions in new locations,
but also enhances their interest in mobilizing
a wider range of skills and knowledge in
a greater variety of locations.

Finally, clustering has become a key
influence on TNCs� locational decision-making.
Earlier studies have described the fortuitous
emergence of geographic concentrations of
related activities in production, specialized
services, R&D and the like (Schmitz and
Nadvi, 2000). Increasingly, however, cluster-
formation is a global process ref lect ing
recognition by a number of TNCs of the
value of co-location with suppliers, competitors,
serv ice providers,  and knowledge-
intermediaries. Their intentional efforts to
capture tacit-knowledge spillovers suggests
that first-mover advantages for nodes in
international production systems may be
durable despite the increasing mobility of
TNC assets and functions. Alternatively, it
might suggest that countries seeking to enter
into international production systems, or
seeking to occupy more complex niches within
such systems, might need to reach a critical
mass of related investments before doing so.

These broad structural trends are now
crucial drivers of the geographic reorganization
of TNC activities. Paradoxically, TNC activities
of  a l l  sor ts are becoming increasingly
©footloose�, even as geographic clusters grow
in importance. While distance might matter
less for many transactions, proximity and
access to tacit or partly tacit knowledge is
increasingly vital for competitive advantage.
Nonetheless, it must also be recognized that
these trends are not the only determinants
of geographic configurations of international
production systems. There are also sectoral
and national (or cultural) factors.  For example,
competit ive strength in microprocessors
depends on design innovation, and the need

to protect technology assets leads to an
internalized, vertically integrated approach.
On the other hand, success in the garments
industry requires knowledge of fast-changing
market trends; hence, externalizing production
to a hor izontal  array of  independent
subcontractors confers cost advantages so
long as these are able to meet design, quality
and delivery standards.  Then there are the
national origins of international production
systems (Borrus et al., 2000).  For example,
electronics TNCs headquartered in the United
States typically pursue outsourcing strategies
while maintaining tight equity control over
their vert ical ly special ized subsidiaries.
Japanese TNCs in the same industry, by
contrast, display a strong preference for
integrated production, governed through a
mixture of equity control and close non-
equity linkages with key suppliers (although
this is beginning to change).  These different
structural, sectoral and national characteristics
are combined (as exemplified by the case
studies provided below) in the context of
corporate strategies of individual firms aiming
at systemic firm-specific  advantages.

The drivers and features of international
product ion systems signal one point of
particular interest to developing countries:
Governments that seek export-oriented FDI
need to go beyond trade and FDI policies
and assess their locational advantages in
the international production system context.
More specifically:

©the issue is no longer whether trade
leads to FDI or FDI to trade; whether
FDI substitutes for trade or trade
substitutes for FDI; or whether they
complement each other. Rather, it
is: how do firms access resources ¡
wherever they are located ¡ in the
interest of organizing production as
profitably as possible for the national,
regional or global markets they wish
to serve?  In other words, the issue
becomes: where do firms locate their
value-added act ivi t ies?  In these
circumstances, the decision where
to locate is a decision where to invest
and f rom where to  t rade.  And i t
becomes a FDI decision, if a foreign
location is chosen. It follows that,
increasingly, what matters are the
factors that make particular locations
advantageous for particular activities,
for  both,  domest ic  and foreign
investors� (WIR96, p. xxiv).



126

World Investment Report 2002:  Transnational Corporations and Export Competitiveness

Developing countries need to identify their
locational strengths and weaknesses in relation
to their competitors and in relation to the
factors that influence the configuration of
international production systems. Only then
can they properly tailor policies to enhance
their locational advantages.  Moreover, in
seeking to attract export-oriented TNC activities
or induce existing affiliates (or local companies)
to upgrade their  n iches wi th in given
international production systems, Governments
need to discern where governance authority
resides within various systems so that their
efforts are targeted at the right decision-
makers. Both these issues are taken up further
in Part Three of WIR02.

B. Case studies

1.  Control through equity
relations in a technology-driven

international production
system: Intel

Semiconductors were the most dynamic
products in world trade during the period
1985-2000, when their exports grew from
$26 billion to $235 billion. The demand for
semiconductors comes mainly from the IT
industries (computers, telecommunications
and consumer electronics).  By 2000, they
represented 5 per cent of world trade, up
from 1.5 per cent in 1985, and they accounted
for 20 per cent of the trade in high-technology
non-resource-based manufactures, the most
dynamic category of world trade.

In terms of ownership advantages,
compe t i t i on  has  been  f i e rce  i n  t he
semiconductor industry, and Intel, the market
leader, has set the pace (table V.2).  I t
adapted bet ter  to  the  evo lu t ion  o f  the
industry in which there was a long period
of fast growth (1982-1995), fol lowed by
consol idat ion (1995-1998),  fo l lowed by
a short  boom and then a sharp fal l .1

Intel jumped from seventh to first
rank by sales in the semiconductor industry
between 1983 and 2001, and is today by
far the largest  chipmaker in the wor ld.
Its sales increased 42 times between 1983
and 2000 before declining in 2001 as the
IT market fell.  It accounts for about one-
quarter of global sales in semiconductors,
mostly to the computer industry.  It also
accoun ts  fo r  one  quar te r  o f  t he  R&D
undertaken by the industry, and has been
the biggest investor during the past decade.
Intel�s capital expenses in 2001 were $7.3
b i l l i on .   The  company  has  deve loped
signif icant technological and production
advantages: it has been able to squeeze
more transistors onto si l icon wafers for
computers than its competitors and it has
developed larger silicon wafers, reducing
fabr icat ion costs by about  one th i rd.2

In te l  explo i ted i ts  manufactur ing
prowess by integrating its production system
and establishing identical plants in numerous
locat ions to obtain the opt imal  g lobal
configuration of its production facilities. This
system al lowed the company to locate
particular activities in the sites most suited

Table V.2.   The world’s leading semiconductor manufacturers, 2001

(Bi l l ions of dol lars)

Rank 2001 Rank 1983 Company (Home country/region) Sales 1983 Sales 2000 Sales 2001

1 7 Intel (United States) 0.7 29.7 22.7
2 5 Toshiba (Japan) 0.9 11.0 7.2
3 3 NEC (Japan) 1.3 10.9 7.0
4 2 Texas Instruments (United States) 1.6 10.3 6.7
5 .. STMicroelectronics (EU) .. 7.8 6.3
6 .. Samsung Electronics (Republic of Korea) .. 10.6 5.1
7 1 Motorola (United States) 1.6 7.9 5.0
8 4 Hitachi (Japan) 1.0 7.4 4.7
9 .. Infineon (EU) .. 6.8 4.6
10 10 Philips (EU) 0.5 6.3 4.6

Total top 10 9.4 108.6 73.6
Semiconductor industry 17.4 204.4 139.0

Source:  UNCTAD, based on IC Insights, cited by Semiconductor Electronics Resource Centre, www.dir-electronics.com
and UNCTC, 1986.
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for them. It kept the high-value elements
of the semiconductor cost structure (wafer
production and fabrication) predominantly
in the United States and shifted the more
labour-intensive assembly-and-testing activities
to lower-cost sites (table V.3).  Thus, Intel
has kept its production process internalized.
More specifically, it has 13 fabrication plants
and 11 assembly-and-test ing si tes in 7
countries. About half of its 86,200 employees
work in its Technical Manufacturing Group.
It has expanded internationally with fabrication
facilities in Israel (1985 and 1999) and Ireland3

(1993 and 1998) and concentrated its labour-
intensive operations in Malaysia (1988, 1994,
1996 and 1997),4 the Philippines (1979,
1995, 1997-1998),5 Barbados (1977, later
closed), China (1997, 2001) and Costa Rica
(1997 and 1999).6  Today, about two-thirds
of Intel�s manufacturing workforce is in the
United States, 11 per cent in Malaysia,
8 per cent in the Philippines, 4 per cent
in Ireland, 3 per cent in Israel, 2 per cent
in Costa Rica and 1 per cent in China.  It
is the leading national exporter from Ireland,
the Philippines and Costa Rica, and ranks

seventeenth among foreign exporters from
China.

Many of Intel�s competitors have
reorganized their own international production
systems, following Intel�s lead and on the
basis of the same overall intra-firm division
of labour.7  In the process, a number of
firms have consolidated their activities. For
example, Motorola has reduced the number
of its plants from 29 to 14 since 1997, and
Hitachi reduced its plants from 13 to 8, shifting
production from Japan to China and Malaysia.

With regard to transnationalization,
Intel�s operat ions and i ts internat ional
production system are designed to distance
itself from competitors by protecting i ts
technological advantages inside subsidiaries
strategically located in its home country,
or in Ireland and Israel. In the case of assembly
and test ing fac i l i t ies,  i t  has expanded
internationally to incorporate a few carefully
selected sites in low-cost locations but always
in fully-owned operations. It is an international
product ion system that  is  h ierarchical ,

Table V.3.   Intel’s manufacturing sites, January 2002

Country Faci l i ty Funct ion Year bui l t Current process technology Employees

United States Facility 1 Wafer fabrication 1978, 1992, 1996,
1999, 2003a 0.13-, 0.25-, 0.35-micron 16 000

Rio Rancho,
New Mexico Wafer fabrication 1980, 1993, 2002a 0.13- 0.18-, 0.25-, 0.35-micron 5 500
Santa Clara,
California Wafer fabrication 1988 0.13-, 0.18-micron 8 500
Hudson,
Massachusetts Wafer fabrication 1994 0.28-, 0.35-, 0.50-micron 2 700
Chandler, Arizona Wafer fabrication,

assembly and testing 1996, 1999, 2001 0.13-, 0.18-micron 10 000
Dupont, Systems
Washington manufacturing 1996 .. 1 400
Colorado Springs,
Colorado Wafer fabrication 2001 0.18-micron 1 845

Ireland Leixlip Wafer fabrication 1993, 1998, 2004a 0.18-, 0.25-micron 3 400

Israel Facility 1 Wafer fabrication 1985 0.35-, 0.50-, 0.75-, 1.0-micron 800
Facility 2 Wafer fabrication 1999 0.18-micron 1 500

Malaysia Kulim Board manufacturing,
assembly and testing 1996, 1997 .. 7 790

Penang Assembly and testing 1988, 1994, 1997 ..

Philippines Cavite Assembly and testing 1997, 1998 .. 5 984
Manila Assembly and testing 1979, 1995 ..

China Shanghai Assembly and testing 1997, 2001 .. 1 227

Costa Rica San José Assembly and testing 1997, 1999 .. 1 845

Source: www.intel.com, January 2002.
a Estimated construction completion.
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integrated (with associated intra-firm trade)
and based on tightly controlled subsidiaries.
The semiconductor industry is thus a good
example of a global value chain driven by
carefully protected technological advantages.

Locational advantages also play a role.
As technology- intensive stages in the
semiconductor production process can be
separated from labour-intensive ones and
the cost of transport is low relative to the
value of the output, it is economical to pursue
a global production strategy.  In the case
of Intel, the principal factors that the firm
takes into account in establishing a new
subsidiary for assembly and testing functions
include the avai labi l i ty of  a technical
workforce, construction costs, the quality
of infrastructure, logistics, business costs
and supplier capabilities (www.intel.com/
pressroom/kits.htm). Host country incentives
can be important as well.  The selection
process for the plant that was located in

Table V.4.  Winners and losers in semiconductor exports, a 1985-2000
(Per cent)

Market share increase,
Economy 1985 2000  1985-2000c Top 10 TNCs presentb in winner economies

Principal winners
China 0.14 8.82 8.7 Intel, Toshiba, NEC, Texas Instruments,

ST, Motorola, Hitachi, Infineon, Philips, Samsung
Taiwan Province of China 2.72 10.64 7.9 Texas Instruments, Hitachi, Infineon, Philips
Malaysia 0.36 7.81 7.5 Intel, Toshiba, NEC, Texas Instruments, ST,

Motorola, Hitachi, Infineon Philips
Republic of Korea 0.76 4.01 3.2 Texas Instruments, Samsung
Philippines 0.23 3.07 2.8 Intel, Texas Instruments
Thailand 0.46 2.54 2.1 Toshiba, Philips
Costa Rica - 1.41 1.4 Intel
Ireland 2.37 3.43 1.1 Intel, Motorola, NEC
Total 7.04 41.73 34.7

Principal losers
United States 29.97 15.40 -14.2
Germany 8.76 3.39 -5.4
France 6.52 1.71 -4.8
Japan 13.83 10.27 -3.6
Italy 3.28 1.14 -2.2
United Kingdom 6.73 4.88 -1.8
Hong Kong, China 3.92 2.11 -1.8
Total 73.01 38.90 -33.7

Source: UNCTAD, based on the United Nations’ Comtrade database.

a SITC 7599:  par ts  and accessor ies of  data-process ing equipment .
b As of January 2002. Developing economies with semiconductor affiliates not mentioned here: Singapore (NEC, Texas Instruments,

ST, Hitachi, Infineon, Philips), Hong Kong, China (Motorola, Philips), Indonesia (NEC); Morocco and Malta (ST).
c The concept of “market share increase” is based in the import  market shares as calculated by the CAN computer

programme on in ternat iona l  compet i t i veness o f  UN-ECLAC,  wh ich  is  based on the  Un i ted  Nat ions ’  Comtrade
database.  The data  are  c lass i f ied  a t  3  or  4  d ig i ts  o f  the  Standard In ternat iona l  Trade Class i f i ca t ion  (Rev.2) .
The per iod of  analys is  is  1985-2000,  in  which the value of  ind iv idual  years represents 3-year  ro l l ing averages
( two-year  average o f  the year  2000)  to  emphas ize the s t ruc tura l  aspects  o f  change.

Costa Rica exemplifies the interplay of these
factors.8  Intel�s strategy of locating labour-
intensive activities in low-wage areas, mainly
in Asia, and then moving to yet lower-wage
locations, has also been utilized by many
of its competitors. They too have moved
the more labour-intensive stages of their
production to developing countries, often
the same ones as Intel, thereby creating a
clustering effect. As semiconductors enjoy
unencumbered access to most markets, market-
access factors do not play a role in these
locational decisions.

As a result, a handful of East and
South-East Asian countries have registered
high increases in their export-market shares
in semiconductors, while some developed
countries have experienced large declines
(table V.4).  During the period 1985-2000,
a total of eight winners (mainly from Asia)
improved their shares by almost 35 percentage
points,  whi le seven, mainly developed,
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¡ result in distorted trade flows.  For that
reason, no attempt is made here to match
the corporate strategies of the leaders with
trade data. This section simply presents one
example of the kinds of networking relationships
being established through non-equity forms,
illustrating the earlier observation about the
importance of such relationships for exports.
Still, the trade data do capture the international
and regional aspects of garments markets:
China and several Asian countries compete
in most major markets, while the North American
and West European markets have regional
suppliers, mainly as a result of trade restrictions
(tables V.5 - V.7).

economies lost a similar percentage.  In other
words, a very high proportion of these trade
gains and losses were accounted for by the
relocation of the labour-intensive segments
of semiconductor international production
systems. Another factor was the arrival of
newcomers in the industry from economies
such as Taiwan Province of China and the
Republic of Korea.

2. Control  through non-equity
relat ions in a marketing-driven

internat ional product ion system:
Limited Brands

Clothing remains an important
component of world trade, rising from 2.4
to 3.1 per cent of world imports (from $41
to $174 billion) during the period 1985-2000.
It accounted for 20 per cent of low-technology
non-resource-based manufactures in 2000 (up
from 17 per cent).  North America ($58 billion
in 2000) and Western Europe ($72 billion)
are the most important markets for garments.

Barriers to entry are low on the
production side of garments, in comparison
to complex technology-and-scale-intensive
industries like electronics and automobiles.
However, there are high entry barriers in
marketing in the garment industry. Buyers
therefore occupy an important place in global
value chains and dominate the industry. There
is an ample supply of capable garment makers,
and it is relatively easy to create new ones
by providing design inputs and some technical
assistance.  Thus, the fragmentation of the
production process is very advanced.

In this situation, the key variable for
the location of manufacturing plants is market
access.  United States rules favour clothing
assembled offshore from United States inputs,
and they give special market access to assemblers
from Central America, the Caribbean and Africa
(see chapter VII).  Within NAFTA, Mexico profits
from rules of origin that give it advantages
over competitors, especially from Central America
and the Caribbean, since its domestic inputs
count as ©NAFTA content� and those of its
competitors do not. The European Union uses
a similar mechanism (see chapter VII), also
granting special access to a number of countries.
Finally, the quotas of the Multifibre Arrangement
have also strongly influenced locational decisions.
All of these schemes and mechanisms ¡ quotas,
preferential market access and regional integration

The characteristics of demand for
garments in the United States, Europe and
Japan differ greatly, and these differences
have been important in the choice of supplier
countries (Sturgeon, 2002). United States
buyers prefer standardized products at low
prices.  Europeans prefer high quality products
of greater diversity and are willing to pay
higher prices.  Japanese buyers prefer high
quality finishing.  In practice, this means
that very few suppliers can meet the needs
of all three major markets, and so tend to
specialize in one or two.

Take the Uni ted States market .
Competition increasingly takes place not
so much at the level of firms as networks.

Table V.5.  Winners and losers in North
American garmenta imports, 1985, 2000

(Percentage)

Market share
increase

Economy 1985 2000 1985-2000

Principal winners
Mexico 1.6 14.0 12.4
Honduras 0.2 4.0 3.9
China 8.3 11.2 2.9
Dominican Republic 1.4 4.0 2.6
El Salvador 0.1 2.6 2.5
Total 11.6 35.8 24.2

Principal losers
Hong Kong, China 22.7 8.2 -14.5
Taiwan Province of China 15.5 3.3 -12.2
Republic of Korea 13.7 3.8 -9.9
Total 51.9 15.3 -36.5

Source: UNCTAD, based on the United Nations’
Comtrade database.

a SITC 842: men’s outwear non-knit; SITC 843: women’s
outwear non-knit; STIC 844: undergarments non-knit;
SITC 845: outer garments knit non-elastic; SITC 846:
undergarments knitted.
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General retailers like Wal-Mart, Sears Roebuck
and J.C. Penney, as well as garment specialty
retailers like Liz Claiborne, The Gap and
Limited Brands, both design and market
clothing but do not make the products they
sell. These companies are controlling a growing
share of the United States market: in 1977,

the top 50 apparel and accessory retailers
held 28 per cent of the market and the top
5 held 9 per cent. By 1992, the share of
the top 50 had risen to 53 per cent and
that of the top 5 to 18 per cent (Abernathy
et al., 1999, p. 76).  Continued success for
buyers in the garments industry depends,
to a significant degree, on identifying and
contracting the best supplier networks.

An example is Limited Brands. It is
a leading specialty retailer of intimate and
other apparel and non-apparel (i.e. beauty
and personal care) products. Founded in
the United States in 1963, its net sales doubled
between 1990 and 1999,  f rom $5 to
$10 billion. The dynamism of Limited Brands
suffered a bit of a setback thereafter (sales
in 2001 were $9 billion), but it refocused
on ©fewer but better brands� and now seems
set for a new expansionary phase (Limited
Brands, 2001).

Limited Brands influences the global
value chain in which it operates through
marketing, which is based on its two principal
advantages: retail sales outlets and brand
management. In 2001 it had 4,614 stores
in the United States. The company uses both
in-house and external suppliers in what it
calls its ©global network of relationships,
resources and support personnel� (http:/
/www.thelimited.com). Its independent division,
Mast Industries, is one of the world�s largest
contract  manufacturers,  impor ters  and
dist r ibutors of  apparel  (ht tp: / /
www.mastindustries.com). External suppliers
include a host of firms. Li & Fung has been
one of the most important ones (box V.1).

Mast Industries delivers over 200
million garments to Limited Brands per year.
It also supplies other retailers. Mast is well
positioned globally to supply products that
enable its customers to establish and maintain
their brand identity. It does so through a
global network of 18 offices in 12 countries
and 400 factories in 37 countries. The latter
includes 53 joint ventures (42 in Asia, mainly
Sri Lanka) and 600 individual associates
(including 400 in Asia and 165 in North
America). The key competitive advantage of
Mast Industries is ©to identify manufacturing
partners in the right place at the right time�
(http://www.mastindustries.com).  Thus, Mast
has a production migration strategy that
constantly searches for production opportunities.
This overarching concern to contain costs
is tempered by additional factors, such as

Table V.6.   Winners and losers in West
European garmenta imports, 1985, 2000

(Percentage)

Market share
increase

Economy 1985 2000 1985-2000

Principal winners
China 1.7 9.4 7.7
Turkey 2.4 7.1 4.7
Bangladesh 0.1 3.2 3.1
Indonesia 0.3 2.4 2.1
Morocco 1.3 3.2 2.0
Romania 1.4 3.3 1.9
Tunisia 1.8 3.7 1.9
Poland 0.9 2.8 1.8
Total 9.9 35.0 25.1

Principal losers
Italy 18.5 7.8 -10.6
Germany 10.1 5.9 -4.2
Hong Kong, China 9.7 6.3 -3.4
Republic of Korea 3.6 1.0 -2.5
Total 41.8 21.1 -20.7

Source: UNCTAD, based on the United Nations’
Comtrade database.

a SITC 842: men’s outwear non-knit; SITC 843: women’s
outwear non-knit; STIC 844: undergarments non-knit;
SITC 845: outer garments knit non-elastic; SITC 846:
undergarments knitted.

Table V.7.  Winners and losers in
Japanese garmenta imports, 1985, 2000

(Per cent)

Market share
increase

Economy 1985 2000 1985-2000

Principal winners
China 25.6 73.2 47.6
Viet Nam 0.0 3.1 3.0
Total 25.6 86.3 50.7

Principal losers
Republic of Korea 34.2 4.9 -29.3
Taiwan Province of China 15.4 0.4 -15.1
Hong Kong, China 5.8 0.7 -5.1
Total 55.5 6.0 -49.5

Source: UNCTAD, based on the United Nations’
Comtrade database.

a SITC 842: men’s outwear non-knit; SITC 843: women’s
outwear non-knit; STIC 844: undergarments non-knit;
SITC 845: outer garments knit non-elastic; SITC 846:
undergarments knitted.
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quality, manufacturing flexibility, capacity
and timely delivery. It coordinates its global
network by way of the Mast Connection,
which uses advanced networking technology
and the Internet to create a reliable global
network of Mast associates, manufacturers,
customers and shippers.

There are also external ©full-package
providers�. The ©full package� involves independent
intermediaries supplying products according
to the buyer�s design, assembled by the
intermediaries� production network (in which
the intermediaries themselves may have no equity
interest). The product carries the name of the

Li & Fung Limited is an example of a
worldwide trading company that manages a global
logistics chain for its retailer clients and partners.
It is a full-package provider that brokers high-
volume garments and fashion accessories (Li &
Fung Limited, 2001, p. 9). The firm is headquartered
in Hong Kong, China, and is listed on its stock
market. It has an annual turnover of about $4.2
billion, employing about 5,000 people worldwide.
In 2001, 72 per cent of the turnover was in the
garments segment; regionally, its orders came
mainly from North America (75 per cent) and
Europe  (21 per cent) (Li & Fung Limited, 2001,
p. 6).

The firm�s specialty is supply-chain
management within its global supply network.
It does not own any production facilities, but
manages the ©full package�: product development,
product sourcing and product delivery, including
quality control and on-time delivery.

The evolution of Li & Fung into a full-package
supplier went through several stages. In the 1960s
and 1970s, Li & Fung operated as a regional
sourcing agent, with offices in Taiwan Province
of China, the Republic of Korea and Singapore.
Activities comprised ©assortment packaging�:
assembling components for a product set from
different locations.

In the second stage, during the late 1970s,
the business became more sophisticated, functioning,
in its own description, as a ©manager and deliverer
of manufacturing programmes� (http//
www.lifung.com). Buyers would indicate the type
of garment they were considering, and Li & Fung,
as the agent, would prepare alternative designs.
Once a design was agreed upon, the agent would
source all components (from yarns and trims to
packaging), identify a manufacturing site and
arrange the logistics. ©Front end� functions (design,
engineering and production planning) and ©back
end� functions (quality control, logistics, testing)
remained mostly in Hong Kong, China, while
the actual manufacturing was commissioned from
low-cost locations in one or more countries. During
the 1970s and 1980s, manufacturing was located
predominantly in China.

The third phase began in the late 1980s:
Li & Fung took control of complete garments

programmes for a season for a particular buyer,
including the proposing of items and batch mixes
and delivery rhythms. The process has since
deepened. The manufacturing part of the process
has become highly complex and dispersed. Li
& Fung ©dissect the value chain� (Magretta, 1998).
Manufacturing is farmed out to those locations
that are the most cost-efficient, and the product
comprises components produced in numerous
locations. Out of 15 steps in the manufacturing
value chain, Li & Fung claims to handle 10
(Magretta, 1998).

The firm had about 700 customers in 2000
¡ mainly large retailers in the United States and
Europe ¡ and operates through a network of 68
offices in 40 countries. Until the mid-1990s,
buyers were mainly from the United States, such
as Limited Brands. In 1995, Li & Fung bought
Inchcape Buying Services, a British trader based
in Hong Kong, China, broadening buyer connections
into the EU market and providing itself with an
es tablished network of offices in Bangladesh,
India, Pakistan and Sri Lanka. Li & Fung receives
a commission from the retailer and ©the higher
value added lets us charge more for our services�
(Magretta, 1998, p. 106). The firm has manufacturing
contracts with 7,500 suppliers, of whom 2,000
are reportedly active at any given time. There
are estimates that Li & Fung thus has indirect
employment links with 1.5 million workers (Magretta,
1998, p. 109).

Li & Fung presides over a large network
of contract suppliers in China and other Asian
developing countries, notably Bangladesh, India,
Pakistan and Sri Lanka, as well as in Egypt,
Madagascar, Morocco and South Africa. The firm
generally takes between 30 to 70 per cent of
a factory�s output ¡ less would not give it the
clout to secure orders or reserve production capacity
for incoming orders, and more would make it
over-dependent on the supplier (Magretta, 1998,
p. 106). In sum, the company�s transnationalization
process is based not on the possession of domestic
assets that can be exploited abroad (as was the
case for many conventional TNCs), but on linkages,
tapping into the resources of partners and sharing
the risk with them.

Box V.1. Li & Fung: a full-package provider

Source: UNCTAD based on Li  & Fung Limited, ht tp: / /www.l i fung.com/about/ index.html;  Mathews,
2001;  Magret ta ,  1998;  Geref f i ,  2001.
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buyer and the intermediary has no influence
over its distribution. East Asian firms were the
first to become full-package suppliers to foreign
buyers (Gereffi, 2001), drawing on their ability
to coordinate complex production, trade and
financial networks efficiently (box V.1).

One might say that there are two
different worlds in the garments industry:
an expanding world and a shrinking one.
The first contains buyer-driven value chains
in which brand owners (à la Limited Brands)
can move the production systems of third
parties based on their design and marketing
competencies.  Instead of establishing their
own production facilities, they can contract
them. This can involve the retailer overseeing
some of the individual elements of the
international subcontracting process such
as sourcing inputs, assembly, quality control
and delivery from distinct providers, as The
Mast Industries division of Limited Brands
does.  Or it can involve the contracting of
full-package providers that, on the basis of
the design received, take it upon themselves
to undertake the whole production process,
as Li & Fung does. Both Mast and Li & Fung
are ski l led intermediar ies that excel  in
organizing supplier networks. FDI is not
necessarily involved in the generation of
exports in this first world of garments.

The second world of the garments
industry contains brand-name manufacturers
that  maintain FDI-based internat ional
production systems. These manufacturers
have been forced offshore to low-wage sites
by heightened competi t ion, and rely on
preferential market-access schemes that give
them an advantage until the quota system
of the Multifibre Arrangement is dismantled.
The Sara Lee companies involved in garment
production are typical examples. They use
foreign affiliates based in three or four different
production sites in one region (the Caribbean
basin, for example) that produce similar
products. That gives them the flexibility to
adapt to the changing competitive situation
of each site by adding assembly lines in the
more convenient ones and dropping them
in the rest, without the need to close down
any site. These FDI-based production systems
are, however, becoming less representative
of the industry as a whole. This kind of strategy
appears to rely on production as well as
marketing advantages to drive the value chain,
but buyer-driven chains dominate international
trade in the industry.

3. Control through equity and
non-equity relat ions in a

product ion-dr iven internat ional
production system: Toyota

The automobile industry maintained
its large share of world trade at 8.8 per cent
and grew from $149 billion to $486 billion
between 1985 and 2000. This industry
accounts for about 30 per cent of medium-
technology, non-resource-based manufactures.
The existence of excess capacity in the order
of 25 per cent in North America and 30
per cent in Western Europe9 has not stopped
auto TNCs f rom cont inuing to expand
production capacity both at home and abroad
(PricewaterhouseCoopers, 2000). Despite
surface calm, a harsh industry-wide
restructur ing has taken p lace.  Strong
competitors have swallowed weak ones, and
new plants and equipment have replaced
old ones. Both factors have influenced the
international expansion of the principal
automobile TNCs.

Unl ike e lectronics,  automobi le
production systems tend to be national or
regional, rather than global. The high weight-
to-price ratio of motor vehicles and strict
government policies to protect domestic
markets and support local production slow
the pace of globalization in this industry.
For example, European manufacturers still
produce almost  three-quarters of  thei r
passenger cars in the European Union, United
States manufacturers half their passenger
cars in North America, and Japanese
manufacturers two-thirds of their passenger
cars in Japan.  In the Republic of Korea ¡
a new entrant with a strong domestic industry
¡ national manufacturers supplied almost
90 per cent of the total unt i l  the Asian
financial crisis, after which some of those
companies sold their assets to foreign TNCs.
In other words, home markets are still central
to automobile manufacturers, even though
many producers have large stakes overseas.
In most developing countries with substantial
automobile industries, however, TNCs are
dominant.

A few firms dominate the world motor
industry.  In 2000, the top 10 accounted
for three-quarters of global production (table
V.8).  Of these, only one company, Ford,
had ©transnationalized� a good part of its
production (defined as over 40 per cent of
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production outside the home country) in
1980. By 2000, all but Toyota had passed
that threshold. Yet it was Toyota that had
stimulated change in the industry, including
the shift of production facilities to developing
countries and economies in transition.

Toyota used to supply North America
and Europe mainly by way of exports from
Japan.  It moved abroad only when access
to those markets became restricted because
of voluntary export restraints and quotas.
In order to establish itself successfully in
the highly competitive United States market,
it relied on a number of strengths intrinsic
to the Toyota Production System:

• Integrated single-piece production flow
with low inventories.

• Small batches made just in time.
• Defects prevented rather than rectified.
• Production ©pulled� by customer demand

rather than ©pushed� to suit machine
loading. Teamwork with flexible multi-
skilled operators.

• Product ion l ine j igs with ident ical
specifications worldwide to add/switch
models easily.

• Active involvement in root-cause diagnosis
to eliminate all non-value-adding steps,
interruptions and variabil ity.

• Closer integration of the value chain,
from raw materials to finished product,
through partnerships with suppliers and
dealers.

These strengths enabled Toyota (and
other Japanese manufacturers that acquired
them) to make major  inroads in wor ld
automobile markets, first through exports
and later through FDI (Mortimore, 1997).
In 1990, Toyota�s production was heavily
concentrated in Japan, accounting for 86 per
cent of its sales.  By 2000, foreign production
accounted for 30 per cent. This new capacity
is critical to Toyota�s plan to raise its global
market share by half (from 10 to 15 per cent).
At the end of 2001, Toyota had 12 plants
in Japan and 43 plants in 26 other countries
(see annex table A.V.1 for the main ones).
Its international production system combines
a set of modern, efficient plants with a set
of older, less efficient ones supplying domestic
markets in such developing economies as
Argentina, Brazil, India, Indonesia, Malaysia,
the Philippines, South Africa, Taiwan Province
of China, Venezuela and Viet Nam.  The
small production scale and export volumes
of the latter mean that they do not play
a significant role in the global expansion
of the Toyota Production System.

Toyota�s success as a major automobile
TNC stems primarily from its lean production
system, its quality circles, its tiered suppliers
and timely procurement. Although it was
a latecomer in establishing its corporate system,
its superiority allowed it to establish its regional
networks in the heart of the home markets
of its principal competitors, driving them
to close down less efficient plants and seek

Table V.8.  The top 10 automobile manufacturers, ranked by vehicle production, 2000

1980 1994 2000 1980 2000
units units units foreign foreign

produced produced produced  production production
Rank Company Home country (Millions) (Millions) (Millions)  (Per cent) (Per cent)

1 General Motors United States 6.7 8.0 8.1 29.2 48.1
2 Ford United States 4.2 6.5 7.3 54.9 48.1
3 Toyota Japan 3.8 5.2 6.0 .. 30.3
4 Volkswagen Germany 2.5 3.2 5.1 35.5 60.7
5 DaimlerChrysler Germany 1.7a 3.7b 4.7                 <20 75.5
6 PSA France 2.0 2.0 2.9 18.4 40.3
7 Fiat Italy 1.6 2.4 2.6 14.0 40.1
8 Nissan Japan 3.1 2.8 2.6 .. 48.6
9 Renault France 2.1 1.9 2.5 19.8 42.4
10 Honda Japan 1.0 1.7 2.5 .. 51.1
Total top 10 28.7 37.4 44.3
Total world 34.9 49.7 58.4

Source:  UNCTAD, based on UNCTC, 1983; OECD, 1996; Organisation Internationale des Constructeurs d’Automobiles
(www.oica.net/htdocs/main.htm).

a Sum of Chrysler (1.0 mil l ion) and Daimler Benz (0.7 mil l ion).
b Sum of Chrysler (2.8 mil l ion) and Daimler Benz (0.9 mil l ion).
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out lower-cost production sites. There are,
however, indications that Toyota too will
be expanding operations in lower-cost sites
¡ partly as a result of the successful copying
of Toyota�s production innovations by its
competitors.

In the modern and most competitive
part of its international production system,
Toyota maintains its ownership advantage
in fully-owned assembly plants, with a few
exceptions. Parts are, to a large degree,
externalized.  Locational criteria relate mainly
to market size in the case of the principal
markets, and to market access in the older,
less compet i t ive parts of  the Toyota
international production system. Recently,
Toyota has indicated that it will extend its
international production system around core
regional markets to lower-cost sites, like
Mexico for North America, and Turkey and
the Czech Republic (box III.10) for Western
Europe.  Production is scheduled to start
in 2005.

So far, the developing country that
has gained the most from developments
in the industry is Mexico, which increased
its market share by 12 percentage points
between 1985 and 2000 ( table V.9) .
Volkswagen  is one example of how one
company reoriented its production in that
country (box V.2), Ford is another (box
V.3).

Table V.9.   Winners and losers in the automobile industrya exports to the North
American market, 1985, 2000

(Per cent)

Market share increase,
Economy 1985 2000 1985-2000 Top 10 TNC presentb

Principal winners
Mexico 0.4 12.2 11.8 GM, Ford, DaimlerChrysler, Volkswagen, Nissan
Canada 23.7 29.0 5.3 GM, Ford, DaimlerChrysler, Toyota, Honda
Republic of Korea 0.6 3.7 3.0
Total 24.7 44.9 20.1

Principal losers
Japan 41.3 28.1 -13.2 Toyota, Nissan, Honda
United States 12.0 7.6 -4.4 GM, Ford, DaimlerChrysler, Renault, Toyota,

Nissan, Honda
Germany 15.3 12.8 -2.5 GM, Ford, DaimlerChrysler, Volkswagen, Fiat
Total 68.7 48.5 -20.2

Source: UNCTAD, based on the United Nations’ Comtrade database.
a SITC 7810: passenger motor cars.
b For developing countr ies with automotive aff i l iates not mentioned here, see annex table A.V.2.

4. Contro l  in t ransi t ion in a
technology-driven international

production system: Ericsson

Telecom equipment was among the
most dynamic exports during the period 1985-
2000.  By 2000, it represented 3.3 per cent
of world trade (up from 1.3 per cent in
1985) and accounted for 14.3 per cent of
high-technology, non-resource-based trade.
In 2000, the total value of telecom equipment
exports exceeded $173 billion, with the top
10 exporting countries accounting for 73
per cent of the total.

After the boom of the late 1990s,
the industry has faced a sharp downturn,
partly because of excessive spending by
telecom operators on licences to operate
third-generation mobile telephony. This has
triggered a dramatic restructuring among
the leading TNCs, including massive job cuts
¡ at  least 500,000 worldwide i f  service
providers are included (www.FT.com.2 May
2002). Over-capacity is driving manufacturers
to cut costs and make better use of existing
facilities. At the same time, rapid technological
change ¡ including the development of new
standards for mobile telephony and closer
integrat ion of  the te lecom, consumer
electronics and media industries ¡ is leading
to shorter  product  cycles and forc ing
companies to invest  more in  R&D and
innovative solutions, precisely at a time when
their cash flow is constrained. Hence, while
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In 1967, the first Beetle left the assembly
lines of Volkswagen de México in Puebla.
During the following 20 years, Volkswagen
de México focused its local production almost
exclusively on the domestic market, achieving
only small-scale exports of the classic Beetle
model .  In  1977,  product ion of  the f i rs t -
generation Golf began, followed soon after
by the Jetta. The operation was typical of
the import-substituting investments made in
protected markets at the time, characteristically
ineff icient by international standards.

In 1989, Volkswagen took a strategic
decision to consolidate its North American
operations. The two North American plants,
in Puebla, Mexico, and in Pennsylvania, United
States, were producing at half their capacity
due to the weakness of both markets. Both
plants were producing the same Golf and
Jetta models. Mexico was selected as the sole
production centre for Volkswagen in the regiona

and suitably modernized and upgraded as
a result. Of the total production of 380,000
vehicles in 2001, 300,000 were exported,
four-fifths of these to North America. These
exports from Puebla accounted for 60 per
cent of the Volkswagen sales in North America,
with the remaining being imported from
Germany.  For the Volkswagen Group, the
Puebla operation is not only the main product
source for its most important growth market,
which is the United States, but, also a supplier
of engines and other components to most
Volkswagen factories in the world. The Mexican
operations of Volkswagen have been transformed
into a world-class manufacturing platform.

As NAFTA was implemented in 1994,
Volkswagen decided to upgrade its Mexican
facilities further. It decided to start production
of the prototype called Concept 1, reminiscent
of the traditional Beetle silhouette, but on
a modern technology platform. A production
site that guaranteed both highest quality and
competi t ive costs had to be found. After
reviewing several alternatives for the production
of this car (which had meanwhile been baptized

the ©New Beetle�), Volkswagen finally decided
in 1995 to allocate it to the plant in Puebla,
Mexico. b  The decision to locate the New
Beetle production in Mexico meant investing
several hundred million dollars, increasing
capacity in the Volkswagen plant in Puebla
and creating 1,500 new jobs, bringing more
than 20 auto part suppliers to Mexico and
bui lding new product ion faci l i t ies.

The New Beetle project is the most
prominent example of how globalization is
determining the strategy of the automotive
industry for Mexico.  A new trade agreement
with Europe ¡ eventually signed in December
2000 ¡ was already on the agenda, and the
Government decided to open its borders to
the import of assembled cars in advance of
the actual negotiations. Strategically, this
allowed Mexican automobile assemblers to
reduce the production complexity of their
Mexican plants to a few product lines, thus
increasing scale effects for improved cost
competitiveness. The low volumes of different
models to supply the Mexican domestic market
could now be sourced from other assembly
plants all over the world, not only from the
NAFTA region.

In sum, faced with a decision on how
to organize i ts  product ion for  the North
American market, Volkswagen opted to close
its United States operation in favour of its
Mexican one. That decision was ratified when
Volkswagen assigned to its Mexican operations
the worldwide production of the new Beetle
model.  Volkswagen has been able to improve
its competitive situation in the North American
market based solely on its upgraded and
modernized plants in Mexico. Its subsidiary
has become the third biggest manufacturing
operation among foreign firms in Latin America
and the sixth biggest export operation of
all f irms in the region. At the same time,
Volkswagen�s success provided another strong
boost to the international competitiveness
of the Mexican automobile industry.

Box V.2. Volkswagen�s strategy in Mexico

Source: UNCTAD, based on material provided by the Department of Communications, Government
Affairs and Corporate Strategy of Volkswagen de México, February,  2002.

a Given comparable quality levels, arguments in favour of the Mexican plant were lower production costs, a broad
supplier base in Mexico and the fact that closing the Mexican plant would have meant abandoning the Mexican
market, while the United States market could still be supplied from Mexico after the closing of the Pennsylvania
plant.

b The main reasons for this decision were the excellent quality levels achieved in the Puebla plant after six years of
export experience to the United States; the very competitive cost levels both of the plant itself and of the Mexican
supplier base; and NAFTA providing a clear long-term framework with regard to both market access and the
gradual elimination of performance requirements.
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long-term growth of the companies is involved,
the immediate threat is to survival. That
means that a good part of their energy is
directed at the need to improve efficiency.

The market for telecom equipment
is dominated by a small number of large
TNCs ( table V.10) wi th rather s imi lar
ownership-specific advantages. (Cisco Systems,
a router specialist, is the principal exception.)
Eight companies in 2000 accounted for about
54 per cent of worldwide sales of telecom
equipment ($381 bill ion).10 For the most
part, they drive their value chains through
technological advantages in the sense that
new technologies have led to a surge in the
use of mobile phones and the Internet, and
this has resulted in increased demand for
the installation and upgrading of modern
telecom infrastructure. Of significance for
the configuration of international production
systems in th is industry were di f fer ing
standards, the timing of the shift to mobile
phones, and the timing of the privatization
of incumbent service providers in many
countries, where national or regional priorities
sometimes came to the fore.

In response to the rapid market growth
of the late 1990s, most equipment vendors
expanded their international production systems

Table V.10.  The top telecom equipment
manufacturers, 2000

(Bi l l ions of  dol lars)

Rank Company Home country   Sales

1 Ericsson Sweden 31.3
2 Nortel Networks Canada 30.3
3 Nokia Finland 27.2
4 Lucent Technologies United States 25.8
5 Cisco Systems United States 23.9
6 Siemens Germany 22.8
7 Motorola United States 22.8
8 Alcatel France 21.6

Source: Gartner Dataquest, www.cellular.co.za/stats/
top_telecoms_infrastructrue_vendors_2000.htm.

and now have to adapt to the crisis in the
industry. The situation of Ericsson exemplifies
this in many ways.

During the past decade, Ericsson,11

the world�s largest supplier of telecom
equipment ,  reduced the number of  i ts
production plants from about 70 to less than
10 worldwide and outsourcing production
to contract manufacturers. Ericsson has
maintained two kinds of foreign affiliates:
plants needed for the development and
manufactur ing of  new products whose
production is not standardized enough to

Ford was one of the most globalized
automobile companies in the early 1990s.
It invested heavily in foreign markets and
lower-cost production sites to rectify its loss
of market share in the United States. In 1980,
over half of Ford�s production capacity was
located outside the United States, mainly in
Europe. It then sought to compete better in
the North American market by producing in
Mexico, where it made sizeable investments
in assembly operations, making use of the
United States production-sharing market-access
mechanism and the Mexican maquiladora export
scheme (see chapter VII). Beginning in 1994,
Ford�s operations there benefited from the
NAFTA rules of origin.

The building of Ford�s new production
capacity in Mexico resulted in dramatic changes
in the quality and type of models produced
in Mexico. Prior to 1987, its products were

sold only in the Mexican market. There were
a great many models, and production rarely
exceeded 20,000 units per year. In 1987,
Ford began to export two models from its
new plant.  By 2000, the company was
producing 193,204 vehicles and exporting
181,099 of them. Ford�s subsidiaries in Mexico
became the third biggest manufactur ing
operation among foreign firms in Latin America
and the eighth biggest export operation of
all f irms in the region.

In short, Ford�s response to the loss of
market share in the United States to Japanese
f i rms was to in tegrate Mexico in to i ts
international production system and to focus
its operations there on two compact-sized
vehicles and one engine with state-of-the-
art technology, both manufactured for export.
It was helped in this by the United States
production-sharing mechanism and the NAFTA
rules of origin.

Box V.3.  Ford�s strategy in Mexico

Source: UNCTAD, based on ECLAC, 1998; Mortimore, 1998b; Shaiken and Herzenberg,
1987; Carri l lo, 1995; and Shaiken, 1995.



137

CHAPTER V    INTERNATIONAL PRODUCTION SYSTEMS

motivate a shift to low-wage countries; and
the most cost-efficient plants for the more
standardized products. The former produce
non-standardized products and need to be
close to the design and development units
that can remove ©bugs�. The latter engage
in high-volume manufacturing concentrated
in a few low-cost sites like China, Poland
and Estonia.  In the case of China, Ericsson
expects exports to grow significantly in the
coming years.  Operations in other parts
of Asia are l ikely to move there. India,
Indonesia and the Russian Federation may
be candidates for future production plants.
For site selection, Ericsson takes into account
the following host-country factors: market
s ize,  level  of  bureaucracy,  qual i ty  of
infrastructure (including customs clearance
procedures, the tax system, EPZs), trade
policies affecting access to international
markets, level of political risk, production
costs ( including labour costs),  and the
availability of contractors and suppliers. Ericsson
protects its core technological advantages
through its fully-controlled subsidiaries. In
choosing locations for its subsidiaries for
equipment  manufacture,  i t  focuses on
eff ic iency factors plus domestic market
demand, the latter being particularly relevant
to the telecom industry.

The role of outsourcing has grown
dramat ica l ly .   Much of  the none-core
production has been externalized to contract
electronic manufacturers for cost-sharing
reasons.  The firm is disposing of many plants
to contract manufacturers such as Flextronics
(see below) and Solectron, which are willing
to purchase them in order to strengthen their
strategic relationships with Ericsson.  Sourced
components are aggregated at the highest
possible assembly and testing levels, so that
a smaller number of strategic partners or
first-tier suppliers are required. In January
2001, Ericsson transferred its complete supply
chain for mobile phones to the contract
electronics manufacturer Flextronics to improve
economies of scale and volume production
flexibility, and to reduce capital exposure
as well as risk. Flextronics took over all related
Ericsson facilities in Brazil, Malaysia, Sweden,
the United Kingdom and parts of Ericsson�s
plant in Lynchburg, Virginia, in the United
States. Ericsson now focuses on other parts
of the telecom equipment value chain, such
as design, R&D, product development, and
sales and marketing. 12

Ericsson�s competitors have been
under similar pressures to restructure and
adjust their international production systems.
An example is Nokia.  It is the world�s leading
mobile phone maker, with a share of 35
per cent of the worldwide market of about
400 million units in 2001.13  The company
has production facilities in Finland (the home
country) and 10 other countries.  Telecom
infrastructure is produced in China, Finland,
Malaysia and the United Kingdom; mobile
phone handsets are made in Brazil, China,
Finland, Germany, Hungary, Mexico, the
Republic of Korea and the United States.
In the case of mobile phones, high-volume
product ion of  key inputs (engines) is
concentrated in selected production units,
whi le al l  factor ies are involved in f inal
assembly.  This type of operation requires
the ability to adapt quickly to shifting tastes
and a very reliable and flexible material-
supply system.14 Due to the need for high-
volume production, Nokia only adds a new
plant if i t is clear that there is a market
for many mill ions of units per year from
that plant.15

An analysis of the production systems
of the other main actors in the telecom
equipment industry reveals many similarities
with those of Ericsson and Nokia. Outside
the EU and the United States, most equipment
makers have set up production plants in
Brazil and China. Other countries that have
attracted telecom manufacturing include some
in Central and Eastern Europe (e.g. Estonia,
Hungary and Poland), in South-East Asia
(Malaysia, Singapore and Thailand), East Asia
(Republic of Korea) and Mexico. Siemens
has the widest geographical spread of plants,
with a presence also in India, Romania, the
Russian Federation, Switzerland, Turkey and
Ukraine.

Most  of  the key players have
streamlined and outsourced considerable
parts of their production in reaction to the
industry crisis and the corresponding systemic
efficiency requirements.  Cisco Systems, for
example, outsources almost all manufacturing
to contract manufacturers around the globe.
Nortel Networks reduced its overall workforce
in 2001 from 93,000 to 48,000, mainly by
divesting its non-core activities.  Manufacturing
and repair  operat ions in Europe, North
America and Asia were outsourced to the
contract electronics manufacturer, Solectron.
Motorola announced, in June 2000, a major
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deal under which Flextronics was to take
over a significant part of Motorola�s mobile
phone production.  Lucent Technologies
unveiled a plan in April 2000 to increase
the share of manufacturing by contract partners
from 20 per cent to 60 per cent over 18
to 24 months.16   Lucent has transferred
two manufacturing plants in the United States
to Celestica.17  Through these and other
measures, Lucent cut its workforce by almost
45,000 in 2001.  In China, on the other
hand, Lucent announced, at the end of 2001,
that it would expand its manufacturing base
in Shandong Province.18

This analysis suggests the following:

• Most telecom companies are relocating
high-volume manufacturing activities from
high-cost to low-cost locations (particularly
in a small number of developing countries
and economies in transition).

• Throughout the industry,  there is a
growing focus on core competencies
and a greater  re l iance on contract
manufacturers for more standardized
and less sophisticated products.

• The downsizing of high-cost production
sites has not affected the design and
R&D activities in these sites.

Thus, telecom equipment TNCs drive
their value chains by way of their technological
advantages in core products and through
international production systems based on
foreign affiliates for the more standardized
and less technologically sophisticated items,
and they rely on others, increasing in this
manner their production efficiency.  The
ownership advantages of their advanced
technologies are protected in a similar fashion
as Intel�s in the semiconductor industry, by
internalizing them.  Ericsson�s principal
advantages are in equipment for ground
stations (i.e. for transmission and reception).
In its dealings with telecom operators, the
company prefers to operate through i ts
international production systems.

Facing that competitive situation in
mobile phones, Ericsson outsources much of
its previous in-house production in order to
reduce costs.  It should be mentioned that,
with regard to locational advantages (as well
as the typical efficiency-seeking considerations),
TNCs in telecom equipment prefer that
production locations include a strong potential
for domestic market growth as well as a relatively
well-developed supply infrastructure.

The geographical shift in the exports
of telecom equipment has been dramatic
(table V.11). Over the period 1985-2000,
f ive countr ies had market  share gains
corresponding to almost 30 percentage points
in total, with the Republic of Korea, Mexico,
China, Sweden and Finland reporting the
largest increases. Ericsson and Nokia are
behind many of these changes, either directly
or via the manufacturers they contract.

Table V.11.  Winners and losers in
telecommunications equipmenta

exports, 1985, 2000
(Per cent)

Market share
increase, Top 8 TNCs

Economy 1985      2000 1985, 2000 presentb

Principal winners
Republic of Korea 3.5 11.2 7.8 Nokia
Mexico 1.0 7.4 6.4 Nortel, Nokia,

Motorola
China 0.04 5.7 5.7 Ericsson, Nokia,

Siemens,
Motorola

Sweden 2.5 8.1 5.6 Ericsson
Finland 2.0 7.2 5.2 Nokia
Total 9.1 39.7 30.6

Principal losers
Japan 29.1 4.6 -24.5
United States 23.5 10.9 -12.7
Total 52.6 15.4 -37.2

Source: UNCTAD, based on the United Nations’
Comtrade database.

a SITC 7643: television, radio and related transmitters
and receivers.

b As o f  January  2002.  Deve lop ing  economies  w i th
te lecom equipment af f i l ia tes not  ment ioned here
include: Brazi l  (Ericsson, Nortel ,  Nokia, Siemens,
Motorola), Singapore (Motorola), Malaysia (Motorola),
Thailand (Siemens), India (Siemens) and Egypt (Siemens).

The case of  the technological
leadership of  Er icsson in the telecom
equipment value chain demonstrates some
of the principal features of international
product ion systems in  th is  industry :  a
technological leader facing restructuring
pressures during a harsh industry-wide
recession combines with a fast-growing and
efficient production specialist (Flextronics
¡ box V.4) to exploi t  the compet i t ive
advantages of both.  Ericsson and many of
its principal competitors are focused more
on restructuring than on the expansion of
their in-house production systems.  They
become, therefore, more selective about
where they locate manufacturing operations,
expanding only in countries like China that
offer both efficiency-enhancing possibilities
and strong domestic demand.  Nonetheless,
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the stronger expansion of  internat ional
production systems within this value chain
currently comes from contract manufacturers
rather than the technological drivers.

5. Outsourcing becomes more
generalized: the rise of contract

manufacturers

These case studies have served to
demonstrate the diversity of international
production systems and suggest a trend towards
less hierarchical international production systems
with more non-equity elements. While non-
equity forms linked to supplier networks have
been around in the garment and electronics
industries for a while, other new forms are
rapidly appearing.  Especially impressive are
contract manufacturers that actually establish
their own international production systems
through which they serve their customers
(typically other TNCs). In consequence, their
presence has an immediate impact on trade.

The growth of contract manufacturing
can be exemplified by the electronics segment
of this market.  It is expanding not only in
North America and Europe, but also in Asia.
Between 1998 and 2002, the global market
for contract manufacturers in electronics had
been expected to grow by 140 per cent, from
$58 billion to $139 billion.  Some estimates
suggest that the share of the total market for
electronics equipment controlled by contract
manufacturers will increase from 8 per cent
in 1999 to 18 per cent in 2004
(www.solectron.com). The largest four contract
manufacturers each had revenues of over $10
billion in 2002 (table V.12).  Outside the EU
and the United States, the bulk of their facilities
are located in Brazil, China, Hungary, Mexico

and Malaysia, followed by Singapore and
Thailand and, recently, Japan (chapter III).

Contract manufacturers offer many
advantages.  They achieve greater efficiency
through higher capacity use because they
can simultaneously assemble or manufacture
products for several or iginal equipment
manufacturers using the same plant.  By
building in-house capabilities, they are able
to develop new process technologies and
sometimes even help their principals with
product innovation.  As they evolve, they
undertake a host of manufacturing-related
functions such as logistics and procurement.
They go global, both to take advantage of
low-cost locations and to support clients
in all their major production sites around
the world, introducing new products and
providing aftersales repair services centres.

Important bonuses for the countries
that attract leading contract manufacturers
include the increased scope advantages that
can accompany such an investment; clustering
effects and the associated longer- term
upgrading of economic activities; and, of
course, exports. For example, Flextronics
has become the sixth largest exporter in
Hungary and one of the top 15 TNC exporters
in China. The effects for host countries may
become even more important if the process
of outsourcing leads to a concentration of
production and export activities in a small
number of clusters, especially industrial parks;
the greater the numbers of plants and the
more numerous the local  l inkages wi th
suppliers, the less likely will TNCs be to
move to other locations (box V.4).

C.   Conclusions

The increasing intensity of competition
in all industries, and especially export-oriented
industries means that leading companies are
continually challenged by competitors and
newcomers. That competition in itself provokes
strategic reactions. TNC responses to this
competitive pressure vary according to their
competitive advantages at different stages
of the global value chain. In the high-
technology sector, competitive advantage lies
mainly in technological capacity and speed
of innovation. In the medium-technology
sector (characterized by mature technologies),
firms tend to focus more on efficiency through
economies of scale. In the low-technology
sector (where barriers to entry are low), cost

Table V.12.  The five largest contract
electronics manufacturers,

1995 and 2002
(Bi l l ions of  dol lars)

            Revenue
Company Headquarters 1995 2002a

Solectron United States 1.7 16.5
Flextronics International Singapore 0.4 13.2
SCI Systems/Sanmina United States 3.5 12.1
Celestica Canada 0.6 11.3
Jabil Circuit United States 3.6 4.9

Source: UNCTAD, based on Sturgeon, 2002, p. 14.

a Estimated.
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A closer look at some aspects of the
strategy of one of the fastest growing companies
in electronic manufacturing services, Flextronics,
provides a better understanding of what drives
the transnationalization strategies of contract
manufacturers.  With corporate headquarters
in Singapore, Flextronics grew from $448 million
in revenues in 1995 to about $13 billion in
2002.  A significant share of Flextronics�
production is in low-cost economies; in eight
locations in five countries (i.e. Brazil, China,
Hungary, Mexico and Poland), Flextronics has
developed what it calls integrated ©Industrial
Parks� (box table V.4.1). These help the firm
to overcome infrastructure bottlenecks as they
are large enough to attract suppliers to set
up shop close to them.  Each Flextronics�
Industrial Park provides the necessary capabilities
for the company to undertake high-volume
production and provide cost-effective delivery
of finished products within a day or two to
the product owner�s end-users, greatly reducing
the freight costs of incoming components and
outgoing products.

The most  sophist icated operat ions,
including the manufacture of routers and
wireless base stations, are performed in places
like Silicon Valley (United States) and Sweden,
where the right mix of skilled labour is available.
The most labour-intensive operations are in
Doumen, China, where Flextronics makes,
among other things, PC parts, mouse assemblies
and mobile phones.a  In Europe, the company
has expanded rapidly into Central and Eastern
Europe.

In addition, Flextronics also has regional
manufacturing operations in multiple locations
within Brazil, Europe, India, Israel, Malaysia
and North America that  complement i ts

Box V.4.  Flextronics: special iz ing in the manufacture of others� products

Industrial Parks.  In contrast to the latter,
which were typically set up as greenfield
investments, most of the regional manufacturing
operations are acquisitions of existing plants
previously control led by Flextronics� key
customers or competitors, and often lack the
efficiency-seeking characteristics of its Industrial
Parks.   Flextronics cements i ts strategic
relationships with the former owners in this
manner, then endeavouring to improve efficiency
in those plants.

F lext ronics,  l ike most  of  the more
sophisticated contract electronics manufacturers,
a lso provides such serv ices as product
introduction centres and design and engineering
centres to its strategic partners and buyers.
This demonstrates how the boundaries between
contractee and contractor blur over time as
strategic partners reassign tasks along the global
value chain.

When investing in the expansion of its
international production system, Flextronics
expects host countries to offer an environment
conducive to manufacturing for the world
market.  It takes into consideration factors
such as the productivity of the workforce,
the capabil it ies of domestic suppliers, the
quality of public utilities and infrastructure,
access to inexpensive and easily accessible
land, investment incentives, labour market
rules, customs clearance procedures and
numerous quality-of-life aspects (Pfaffstaller,
2001).

Since Flextronics specia l izes in the
manufacture of other firms� products, the value
chain is driven by the owners of the products,
not by the contract manufacturer.  However,
contract manufacturers are obliged to accompany

their clients in different
markets and continually
improve their process
technology and production
efficiency.  For both reasons,
contract manufacturers must
establish suitable inter-
national production systems
of their own, and have
consequently become
leading investors with a
crit ical influence on the
export-competitiveness of
host countries.

Box table V.4.1. Flextronics� selected global faci l i t ies, 2002

Regional Design and
Industrial manufacturing engineering

Location Park  operation centre

North America  .. 6 9
Western Europe  .. 18 14
Other developed countries  .. 1 2
Latin America 2 4 . .
East and South-East Asia 2 9 2
Central and Eastern Europe 4 2 2
Total 8 40 29

Source: http://www.flextronics.com/Globalman.

Source: UNCTAD, based on Pfaffstal ler, 2001 and other materials.
a  Time, 5 August 2001.
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cutting and marketing are the most critical.
However, despite these general tendencies,
it should be noted that firms in the same
sector can react in quite different ways to
similar stimuli.  In the telecom industry,
Nokia focuses more on in-house production
of  mobi le phones,  whi le  Er icsson has
completely outsourced it .

Most of the industry leaders reviewed
above are keeping their core competitive
advantages in-house in their home countries,
ei ther in R&D and design ( technology
development), or production processes, or
sales outlets and brand management.  Non-
core functions, such as the labour-intensive
parts of the production process, the assembly
of less sophisticated products, or the logistical
organizat ion of product distr ibut ion are
outsourced to low-cost sites.  The contract
manufacturing phenomenon epitomizes these
outsourcing trends as the complete production
process is outsourced.  It increases the scale
and importance of suppliers� operations,
as global value chains are more and more
finely sliced into specialized functional and
geographical elements.

The splitting of the global value chain
and the multiplication of supplier networks
open up new opportunities for developing
countries and economies in transition to
participate in international production systems.
Indeed, TNCs play a critical role in many
manufactured exports. While retaining their
core competencies, TNCs are setting up
international production systems on the basis
of corporate strategies that seek to obtain
the optimal configuration of their production
process by spreading production to locations
that offer significant advantages in production
costs and access to third markets. Thus,
labour-intensive activities are moved to sites
with cheap but efficient labour. The slicing
of the value chain also means that new
opportunities in the export of services open
up to countries that can provide these services
at low cost.

However,  g lobal  suppl iers must
increasingly provide independent process
development capabilities and the ability to
perform a wide range of value-added functions
associated with the manufacturing process,
including help with product and component
design,  component sourcing,  inventory
management, testing, packaging and outbound

logistics. The increasing demands put on
key suppliers raise the barriers to market
entry for the smaller and younger suppliers
from developing countries and economies
in transit ion.

The spreading of  in ternat ional
production systems, through either FDI or
non-equity supplier forms, and ¡ equally
important ¡ the upgrading of activities of
foreign affiliates in specific locations along
the value chain, depends not only on the
strategies of firms but also on the policies
of host countr ies. The latter can play a
signi f icant ro le in the conf igurat ion of
international production systems if their
governments have a clear understanding of
how they ©fit in� with the corporate strategies
that determine the nature and location of
international production systems.

The next chapter looks at  global
competitiveness patterns.

Notes

1 During the first period, Japanese TNCs mounted
a serious challenge to United States producers,
winning significant market share (from 32.5
per cent to 51.2 per cent during 1982-1988),
then falling back and reaching a low of 26.4
per cent in 1998. The main United States
transnational producers (Motorola, Texas
Instruments, National Semiconductor, Intel
and AMD) collectively reached bottom in 1989
(at 37.3 per cent) before making a strong
comeback (peaking with about 50 per cent
of the global semiconductor market share in
the late 1990s).  While United States and
Japanese leaders were fighting for market shares,
new producers were making inroads, more
than doubling their market shares, from 9 per
cent to about 20 per cent over the period
(based on data from the Semiconductor Industry
Association).

2 On Intel�s lead in flash memory design
technology, lithography and capacity, see http:/
/www.intel.com/intel/finance/presentations/
pdf_files/nichols.pdf.

3 By end 2000, Intel�s investment in Ireland
surpassed $3 billion. A new $2 billion wafer
fabrication unit was under construction
(www.intel.com/intel/community/ireland/
aboutsite.htm).

4 Intel�s investment in Malaysia totalled $1.9
billion in 2000 (www.intel.com/intel/community/
malaysia /aboutsite.htm).

5 Intel�s investment in the Philippines surpassed
$1 bill ion by 2000 (www.intel.com/intel/
community/philippines/aboutsite.htm).

6 Intel�s investment in Costa Rica was about
$450 million (www.intel.com/costarica.htm).
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7 AMD is Intel�s most direct competitor;
however, i t is not in the l ist of the top
ten semiconductor makers.

8 See Spar, 1998; Rodriguez-Clare, 2001; Shiels,
2000; Egloff, 2001b.

9 See ©Car manufacturing: incredibly shrinking
plants�, The Economist, 11 April 2002.

10 See http://www3.gartner.com/5_about/
press_releases/2002_02/pr20020204b.jsp.

11 This section is based on direct interviews with
Ericsson executives.

12 In 2001, partly in response to increased
competition, a deal was concluded between
Sony Corporation and Ericsson to merge their
mobile phone businesses worldwide, relying
mainly on contract manufacturers for assembly.

13 See www3.gartner.com/5_about/press_releases/
2002_03/pr20020311a.jsp.

14 For example, Nokia�s production of about 140
million mobile phones in 2001 implies the
handling of several million components every
hour, making the efficiency of the overall
production network a key competitive factor.

15 For Nokia, every factory needs to be designed
to serve a certain well-defined market and
to be adapted accordingly, depending on whether
it will produce engines or assemble mobile
handsets.

16 http://www.vnunet.com/News/602409.
17 h t t p : / / w w w . l u c e n t . c o m / p r e s s / 0 9 0 1 /

010904.coa.html.
18 h t t p : / / w w w . l u c e n t . c o m / p r e s s / 1 2 0 1 /

011225.coa.html.


