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Abstract

This paper examines the implications of global production sharing for economic
integration in East Asia, with emphasis on the behavior of trade flows in the wake of the
2008 global economic crisis. While trade in parts and components and final assembly
within production networks (“network trade”) has generally grown faster than total world
trade in manufacturing, the degree of dependence of East Asia on this new form of
international specialization is proportionately larger than elsewhere in the world. Network
trade has certainly strengthened economic interdependence among countries in the
region, with the People’s Republic of China (PRC) playing a pivotal role as the premier
center of final assembly. However, contrary to the popular belief, this has not lessened
the dependence of the export dynamism of these countries on the global economy. The
rise of global production sharing has strengthened the case for a global, rather than
regional, approach to trade and investment policymaking.

Keywords: production sharing, trade patterns, East Asia, PRC

JEL Classification: F10, F14, O53
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1. Introduction

Global production sharing— the break-up of the production process into geographically
separated stages—has been an increasingly important facet of economic globalization
over the past 3 decades." With a modest start in the electronics and clothing industries,
multinational production networks have gradually evolved and spread into many
industries such as sports footwear, automobiles, televisions and radio receivers, sewing
machines, office equipment, power and machine tools, cameras and watches, and
printing and publishing. This significant transformation of world trade has been
underpinned by three mutually reinforcing developments. First, rapid advancements in
production technology have enabled industries to slice the value chain into finer,
portable components. Second, technological innovations in communication and
transportation have shrunk the distance that once separated the world’s nations, and
improved the speed, efficiency, and economy of coordinating geographically dispersed
production processes. This has facilitated the establishment of services links that
combine various fragments of the production process in a timely and cost-effective
manner. Third, liberalization policy reforms in both home and host countries have
removed a considerable amount of barriers to trade and investment (Jones, 2000; Jones
and Kierzkowski, 2001).

Global production sharing has evolved through three distinct phases. At the formative
stage, the production sharing involved locating small fragments of the production
process in a low-cost country and re-importing the assembled components to be
incorporated in the final product. Subsequently, production networks began to
encompass many countries engaged in the assembly process at different stages,
resulting in multiple border crossings by product fragments before they were
incorporated in the final product. As international networks of parts and comments
supply have become firmly established, producers in advanced countries have begun to
move the final assembly of an increasing range of consumer durables (e.g., computers,
cameras, TV sets, and automobiles) to overseas locations in order to be physically
closer to their final users and/or take advantage of cheap labor.

In the case of standard consumer goods such as clothing and footwear, global
production sharing normally takes place through arm’s length relationships, with
international buyers playing a key role in linking producers and sellers in developed
countries (Helleiner, 1973; Gereffi et al., 2005). On the other hand, production sharing
within vertically integrated global industries—such as electronics, electrical goods, and
automotive—has evolved in a different manner. In the beginning, the process essentially
involved a multinational enterprise (MNE) setting up an overseas subsidiary to perform
some of the functions that it once did at home. As production operations in the host
countries became firmly established, the production process in these industries
eventually has begun to spread beyond the MNEs. MNE subsidiaries began to
subcontract some activities to local (host-country) firms, providing the latter with detailed
specifications and even fragments of their own technology. At the same time, many firms

' The term production sharing was coined by Drucker (1977). In the recent literature an array of

alternative terms have bee used to describe this phenomenon, including international production
fragmentation, vertical specialisation, slicing the value chain, and outsourcing.
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that were not part of MNE networks began to procure components globally through
arm’s length trade. However, the bulk of global production sharing within high-tech
industries still takes place under the aegis of MNEs. This is because the production of
final goods requires highly customized and specialized components whose quality
cannot be verified or assured by a third party. Even if it were possible, it is difficult to
write a contract between the final producer and input supplier which would fully specify
product quality (Antras, 2005).

There is a sizeable theoretical literature examining the causes and modalities of global

production sharing.2 This literature has demonstrated the fragility of the conventional
approach to trade flow analysis, which is based on the notion that countries trade in
goods that are produced from start to finish in just one country. Global production
sharing opens up opportunities for countries to specialize in different slices (tasks) of the
production process depending on their relative cost advantage and other relevant
economic fundamentals. In this context, the decisions of how much to produce and for
which market have to be combined with decisions on where to produce and with what
degree of intra-product specialization. Consequently, trade flow analysis based on data
coming from a reporting system designed at a time when countries were trading only in
final goods naturally distorted values of exports and imports, leading to a falsification of
the nature of emerging trade patterns. The degree of falsification is likely to increase
over time as more complex production networks are created with an ever-increasing
number of participants.

The purpose of this paper is to examine the size and dynamics of global production
sharing and network trade in East Asia with special emphasis on the regional and global
integration of countries in the region. The paper is organized as follows. Section 2
discusses the procedure followed in extracting data from the United Nations (UN) trade
data tapes and data quality. Section 3 examines the nature and extent of global network
trade and the role of East Asian countries in this new global division of labor. Section 4
probes inter-country differences in the intensity of network trade, with the aim of
broadening our understanding of East Asia’s relative position within global production
networks. Section 5 deals with the implications of this new form of international
exchange for intra-regional trade and for creating new supply-side complementariness
among countries in the region, with emphasis on the emerging role of the People’s
Republic of China (PRC) in regional production networks. In Section 6, the latest
available data are pieced together to examine the role of network trade in determining
the impact of the global crisis on the export performance of East Asian economies. The
final section presents policy inferences.

2 Spenser, 2005; Helpman, 2007; and Feenstra, 2008 provide extensive surveys.
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2. Data

Previous studies have used two alternative approaches to quantifying the magnitude and

pattern of trade taking place within global production networks (network trade).3 The first
approach relies on records kept by members countries of the Organisation for Economic
Co-operation and Development (OECD) countries (in particular the United States [US]
and the European Union [EU]) in connection with special tariff provisions on overseas
processing and the assembly of domestically produced components (outward
processing trade [OPT] statistics) (Helleiner, 1973; Sharpton, 1975; USITC, 1999; Gorg,
2000). OPT records provide data on parts and components exported from source
countries and assembled goods received in turn. However, the OPT schemes only cover
a limited range of products, and the actual product coverage has varied significantly,
both within and among countries over time. Perhaps more importantly, recent trends in
unilateral trade and investment liberalization, and the proliferation of bilateral and
regional economic integration agreements, have significantly reduced the importance of
such tariff concessions in promoting global sourcing and, therefore, the actual utilization
of these schemes. Moreover, by their very nature, these administrative records leave out
cross-border transitions among third countries within global production networks.

The second approach, pioneered by Yeats (2001) and pursued in a number of recent
studies (Ng and Yeats, 2003; Athukorala, 2005; Athukorala and Yamashita, 2008; and
Kimura 2006) involves delineating trade in parts and components by using individual-
country trade statistics extracted from the UN trade data reporting system (Comtrade
database). This approach provides comprehensive and consistent coverage of the parts
and components trade encompassing a large number of countries. But, it suffers from
two major limitations. First, the commaodity coverage is limited to parts and components
which can be directly identifiable based on the commodity nomenclature of the US
Standard International Trade Classification (SITC) system. These items are confined to
the product classes of machinery and transport equipment (SITC 7) and SITC 8.
However, there is evidence that global production sharing has been spreading beyond
SITCs 7 and 8 to other product categories, such as pharmaceutical and chemical
products (SITC 5) and machine tools and various metal products (SITC 6). Second, and
more importantly, even if we ignore the problem of under coverage, parts and
components are only one of the facets of network trade. As noted at the outset, there
has been a notable expansion of network activities from pure component production and
assembly to final assembly. Moreover, the relative importance of these two tasks varies
among countries and over time in a given country, making it problematic to use data on
the parts and components trade as a general indicator of the trends and evolving
patterns of network trade over time and across countries.

A number of recent studies have used imported input content of industrial production, estimated using
input—output tables, to measure the growth of global production sharing in world trade at the
industry/country level. (Growth in the measured degree of imported—input dependence between two
time points is interpreted as an indicator of the growth of global production sharing.) (Dean et al.,
2007; Hummels et al., 2001). This approach is not relevant for the present study, which aims to
examine the patterns and determinants of production-sharing-driven trade flows.
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The analysis in this paper makes use of data extracted from the US trade data system
following a procedure which aims to redress these two limitations to the extent permitted
by the nature of data availability. We use a list of parts and components encompassing
the entire spectrum of manufacturing trade. The list was compiled by mapping parts and
components in the UN Broad Economic Classification (BEC) Registry (http:/mwww.
unstats.un.org/unsd/cr/registry) in the product list of the World Trade Organization
(WTO) Information Technology Agreement with the Harmonize System (HS) of trade
classification at the 6-digit level. Information gathered from firm-level surveys conducted
in Thailand and Malaysia was used to fill gaps in the list. The full list of parts and
components is given in the Appendix. Data compiled at the HS 6-digit level were
converted to SITC for the final analysis using the UN HS-SITC concordance.

There is no hard and fast rule applicable to distinguishing between parts/components
and assembled products in international trade data. The only practical way of doing this
is to focus on the specific product categories in which network trade is heavily
concentrated. Once these product categories have been identified, assembly trade can
be approximately estimated as the difference between parts and components—directly
identified based on our list—and recorded trade in these product categories.

Guided by the available literature on production sharing, we identified seven product
categories: office machines and automatic data processing machines (SITC 75),
telecommunication and sound recording equipment (SITC 76), electrical machinery
(SITC 77) , road vehicles (SITC 78), professional and scientific equipment (SITC 87),
and photographic apparatus (SITC 88). It is quite reasonable to assume that these
product categories contain virtually no products produced from start to finish in a given
country. However, admittedly the estimates based on this list do not provide full
coverage of final assembly in world trade. For instance, outsourcing of final assembly
does takes place in various miscellaneous product categories such as clothing, furniture,
sporting goods, and leather products. However, it is not possible to meaningfully
delineate parts and components and assembled goods in reported trade in these
product categories because they contain a significant (yet unknown) share of horizontal
trade. Likewise, assembly activities in software trade have recorded impressive
expansion in recent years, but these are lumped together in the UN data system with
“special transactions” under SITC 9. However, the magnitude of the bias resulting from
the failure to cover these items is unlikely to be substantial because network trade in
final assembly is heavily concentrated in the product categories covered in our
decomposition (Yeats, 2003; Krugman, 2008).

As regards country coverage, Asia is defined to encompass the economies of East Asia,
including the newly industrialized economies (NIEs) of the Republic of Korea (Korea);
Taipei,China; and Hong Kong, China); the People’s Republic of China (PRC); and
selected members of the Association of Southeast Asian Nations (ASEAN). Among the
ASEAN countries, only the six largest economies—Indonesia, Malaysia, the Philippines,
Thailand, Singapore and Viet Nam—are covered in the statistical analysis. Brunei,
Cambodia, Lao People’s Democratic Republic (Lao PDR), and Myanmar are excluded
because of data limitations. The East Asian experience is examined in the wider global
context, focusing on the region’s performance relative to the North American Free Trade
Area (NAFTA) and the EU.
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The data are tabulated using importer records, which are considered to be more
appropriate for analyzing trade patterns than the corresponding exporter records.
Compared to country records, importer records are also presumably less susceptible to
double-counting and erroneous identification of the source/destination country in the
presence of entrepot trade (e.g., the PRC’s trade through Hong Kong, China and
Indonesia’s trade through Singapore) (Ng and Yeats, 2003; Feenstra et al., 1999). Some
countries also fail to properly report goods shipped from their own export-processing
zones as these tend to be grouped into one highly aggregated category of ‘special
transactions’ under SITC 9. It is difficult to find a satisfactory solution for these problems,
but it is generally believed that data compiled from importer records are less susceptible
to recording errors and reveal the origin and composition of trade more accurately than
other records, because there are normally important legal penalties for incorrectly
specifying this information on customs declarations. Data for Taipei,China, which is not
covered in the UN data system, are obtained from the trade database (based on the
same classification system) of the Council for Economic Planning and Development,
Taipei,China. The analysis covers the period from 1992 to 2007. The year 1992 was
selected as the starting point because by this time countries accounting for over 95% of
total world manufacturing trade had adopted the revised data reporting system.
Meanwhile, 2007 was the most recent year for which data were available for all reporting
countries.

3. East Asia in Global Production Networks

Rapid export growth has been the hallmark of East Asia’s rise in the global economy.
The combined share of East Asian countries in world non-oil exports recorded a three-

fold increase, from 11% to 33%, between 1969/70 and 2006/7.4 The region accounted
for over 40% of the total increase in world exports over this period. In the 1970s and
1980s, Japan dominated the region’s trade, accounting for nearly 60% of exports and
imports. The picture has changed dramatically over the past 2 decades with the share of
developing East Asian countries increasing rapidly in face of a relative decline in Japan’s
position in world trade. By 2006/7, these countries accounted for over 80% of total
regional trade. The rise of the PRC has been the dominant factor behind this structural
shift, but other countries in the region—Taipei,China; Korea; and members of ASEAN—
have also increased their world market shares.

Rapid export growth in East Asia has been underpinned by a pronounced shift in export
structure away from primary commodities and toward manufacturing. By 2006/7,
manufacturing accounted for 92% of total exports from Asia, up from 78% 4 decades
earlier. Manufacturing, machinery, and transport equipment (SITC 7)—especially
information and communication technology (ICT) products and electrical goods—have
played a pivotal role in this structural shift. The share of Asia in world machinery and
transport equipment exports increased from 14.5% in 1994/95 to 42.4% in 2006/7, with

Y Trade magnitudes throughout the paper are measured in current US dollars unless otherwise

indicated. Inter-temporal comparison calculations are made for the 2-year averages relating to the end
points of the period under study, so as to reduce the impact of year-to-year fluctuations of trade flows.
All data reported, unless otherwise stated, are compiled from the UN Comtrade database.
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emerging East Asia accounting for over 80% of the increment. By 2006/07, over 58% of
total world ICT exports originated from Asia, with the PRC alone accounting for 23%. In
electrical goods, the PRC’s world market share increased from 3.1% to 20.6% between
1994/95 and 2006/07. As we explain below, export dynamism in these product lines has
been driven by the ongoing process of global production sharing and the increasingly
deep integration of East Asian countries into global production networks.

Table 1 presents data on world trade based on global production sharing (network trade)
and East Asia’s relative position in this new international exchange. World network trade
increased from US$1,207 billion (about 23.8% of total exports) in 1992/93 to
US$4,525 billion (45.5%) in 2006/07, accounting for over a half of the total increment in
world manufacturing exports during this period. There has been a palpable shift in global
production sharing away from mature industrial economies towards developing countries
and in particular towards East Asia. The share of developing countries in total network
exports increased from 22.0% in 1992/3 to 45.7% in 2005/6, driven primarily by the
growing importance of East Asian countries in global production sharing (Figure 1). The
share of East Asia (including Japan) increased from 32.2 % in 1992/93 to 40.3% in
2006/7, despite a notable decline in Japan’s share, from 18.4% to 9.5%. The major
driving force has been the PRC, whose share increased from 2.1% to 14.5%. Within
East Asia, world market shares of ASEAN countries, with the exception of Singapore,
have grown faster than the regional average. The mild decline in Singapore’s share
reflects a marked shift in its role in global production networks for high-tech industries
away from the standard assembly and testing activities to oversight functions, product
design, and capital and technology-intensive tasks in the production process. Some, if
not most, of these new activities are in the form of services and are, therefore, not
captured in merchandise trade data (Wong, 2007; Athukorala, 2008).

Between 1992/3 and 2006/7, there has been a sharp increase in the share of parts and
components (henceforth referred to as components for brevity) in network trade across
all countries in the region (Table 1, last column). In all countries except the PRC and
Thailand components accounted for well over half of total network export (and imports)
by 2006/07. Components’ share is particularly high among the countries in ASEAN.
There is a remarkable similarity in components’ share figures on the export and import
sides across countries, reflecting overlapping specialization patterns in component
assembly and testing among countries in the region.

Data on the composition of network trade are summarized by major country groups in
Table 2. A striking feature of network trade in East Asia is its heavy concentration in
electrical machinery, in particular, semiconductor devices. In all countries and regions,
component trade is heavily concentrated in the machinery and transport equipment
sector (SITC 7). This commodity group accounts for over 90% of the combined
component trade. Within SITC 7, both component exports and imports of East Asia are
heavily concentrated in electronics and electrical industries. Semiconductors and other
electronic components (components within SITC 77) alone accounted for 50% of
component exports from East Asia in 2006/07. Adding components of
telecommunication equipment (SITC 76) and office and automated data processing
machines (SITC 75) to these items increases the concentration ratio to almost 90% of
the total exports of components. The balance consists largely of electrical machinery
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(SITC 77 and auto parts [SITC 78]). The concentration of component trade on
electronics is much larger in the ASEAN Free Trade Area (AFTA) (over 60%) compared
to the regional average. Electronics and electrical products are also major areas of
activity in other countries and regions. But the trade patterns of these countries and
regions are characterized by a significant presence of other items, in particular,
automotive components (components of motor vehicles [SITC 78] and other transport
equipment [SITC 79]. For instance, components of these two product categories
accounted for a mere 4.7% of total component exports in developing East Asia in 2005/6
compared to over a third in NAFTA and the EU. Moreover, unlike in NAFTA and the
EU15, shares of components in East Asian automobile imports are much higher
compared to exports. This asymmetry is an indication of East Asia’s relatively low level
of participation in network trade.

The relatively low levels of network trade in automobile and transport equipment in East
Asian countries cannot be explained in terms of their competitive edge in electronics and
electrical industries alone. The total trade figures behind these export shares show that
export growth in these products during 1992-2007 was much slower (a mere 5% in
current US dollar terms) compared to over 20% in NAFTA and over 15% in the EU.
There are two possible reasons for this contrast that deserve further study. First, in most
East Asian countries, binding content protection requirements for the domestic
production of automotives and tariffs on final products (usually implemented side-by-side
with low or zero tariffs on components) remained relatively high until recently (Abrenica,
1999). Tariff protection and content protection requirements usually lead to more
components being produced domestically. They also tend to retard exports not only
because of the incentive bias against exports, but also because domestic market-
oriented production usually does not achieve the quality standards and cost
competitiveness required for export success. Second, unlike electronics and electrical

industries, components in the automotive industry,5 are generally characterized by low
value-to-weight ratios, which make it too costly to use air transport for timely delivery
(Hummels, 2007). This could well be an important consideration for locating parts and
component production/assembly plants close to the final assembly plants within
automobile production networks. The data point to a heavy concentration of international
trade in automotive components within NAFTA (Klier and Rubenstein, 2006) and the EU
(Anderton and di Mauro, 2008) compared to East Asia and other regions.

Table 3 presents comparative statistics on the share of network trade in total
manufacturing exports and imports at the country and country group levels. It is evident
that the share of network trade is much higher in East Asia than in all other regions of
the world. In 2006/07, exports within production networks accounted for over 60.3% of
total manufacturing trade in East Asia, compared to the world average of 50.9%. Within
East Asia, ASEAN countries stand out for their heavy dependence on production
fragmentation trade, which is a critical part of their export dynamism. In 2006/7,
production network exports accounted for 66% of total manufacturing exports in ASEAN,
up from 56.8% in 1992/3. The patterns observed on the export and import sides of the

Air shipping is the mode of transport for over two-thirds of electronics exports from Singapore,
Philippines, Thailand, and Malaysia (estimate based on US Trade Commission data on trade by mode
of transport between 2000 and 2005).
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ASEAN are strikingly similar, reflecting growing cross-border trade within production
networks.

A comparison of the data on the share of components in total exports and imports
(Table 2) highlights an important difference between the PRC and its East Asian
neighbours: the share of components in its total manufacturing imports is much larger
compared to the corresponding share in its manufacturing exports (44.0% and 25.6%
respectively in 2006/7). Moreover, as can be seen in Figure 2, there is a persistent
‘component bias’ in PRC’s intra-East manufacturing trade. The share of components in
the PRC’s total manufacturing imports from East Asia increased from 16% in 1992/3 to
46% in 2006/7. By contrast, on the import side, the regional share increased from 5.2%
to 21.5% over the same period. Overall, these patterns \are consistent with our earlier
observation that PRC’s rise in world trade has brought about a notable shift in the
division of labour within regional production networks, with other countries in the region
playing an increasing role in producing parts and components for the rapidly growing
final assembly activities in PRC.

4.  Determinants of East Asia’s Growing Role in Network
Trade

We have seen that while rapid growth of global production sharing is a global
phenomenon, East Asia is unique in the world for its pre-eminent position in this new
form of international exchange. For developing East Asian countries, the world market
share in fragmentation-based trade has increased at a much faster rate than that of
either NAFTA or EU countries. What explains this East Asian dominance in network
trade? This issue is central to our understanding of the determinants of inter-country
differences in the intensity of network trade, particularly because of the pessimistic
prognoses that prevailed in the 1990s about the future of network trade in East Asia in
the aftermaths of the formation of NAFTA in 1991 and the integration of some new
countries emerging from the former Soviet Union with the rest of Europe. There were
speculation at the time that significant tariff reduction, proximity to industrial countries,
and relatively low wages by regional standards (although not compared to some East
Asian countries) would confer important advantages on Mexico in penetrating the US
market and countries on the European periphery in penetrating the EU, resulting in an
erosion in East Asia’s relative position (Kierzkowski, 2001; Kaminski and Ng, 2005).

At least four factors seem to have underpinned East Asia’s continued attractiveness as a
center of global production sharing. First, Asia exhibits great diversity in labor supply
conditions and wages ranging from Japan and the four high-income NIEs to the second-
tier countries in Southeast Asia as well as Viet Nam. Over the past two decades wages
in Korea; Taipei,China; and Hong Kong, China have been rapidly approaching
developed-country levels. But, despite rapid growth, manufacturing wages in the PRC
and other latecomers to export-oriented industrialization in East Asia (Malaysia,
Thailand, Viet Nam, and the Philippines) remain lower than or comparable to countries
on the European periphery and Mexico (Table 4). In particular, the PRC’s average
hourly compensation in manufacturing is only 3% of the US average. Moreover, there
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are significant differences in wages among countries in the region, providing a basis for
a shift in activities to lower-wage sources within the region and rapid expansion of intra-
regional product sharing systems.

Second, the relative factor cost advantage has been supplemented by more favorable
trade and investment policy regimes, and better port and communication systems that
facilitate trade by reducing the cost of maintaining services links in global production
sharing (Carruthers et al.,, 2003; Arvis et al.,, 2007). Most countries in the region,
including the PRC, rank favorably in the World Bank’s global logistics performance index
(Table 5). Singapore, by far the biggest transhipment hub in the region, tops the world’s
logistics quality ranking. The other major transhipment hub in the region, Hong Kong,
China, is eighth in the global ranking. According to data on inward FDI, East Asia has
been the most-favored region in the world for global MNE operations (Athukorala, 2007).

Third, as first-comers in this area of international specialization, countries in Southeast
Asia (in particular Malaysia, Singapore, and Thailand) seem to offer considerable
agglomeration advantages for companies that are already located in the region. The site
selection decisions of MNEs operating in assembly activities are strongly influenced by
the presence of other key market players in a given country or neighboring countries.
Having enjoyed a long period of successful operations in the region, many MNEs
(particularly US-owned ones) have significantly upgraded the technical activities of their
regional production networks and assigned global production responsibilities to local
affiliates (e.g., Singapore and more recently Malaysia and Thailand) (Athukorala, 2008;
Borrus et al., 2000; McKendrick et al., 2000).

Fourth, for over 3 decades there has been rapid economic expansion in several
countries in the region and this seems to have brought about market thickness, which
refers to the diversification of the composition of the traded goods of a country as an
outcome of rapid growth and structural transformation, with a positive impact on the
location of outsourcing activity (Grossman and Helpman, 2005).

Finally, the PRC’s emergence as the premier low-cost assembly center in the word in a
wide range of electrical and electronics products has boosted components production
and assembly activities in other countries in the region. The PRC’s role is particularly
important in this connection because of its hinterland advantage, meaning that the PRC
is endowed with a vast supply of labor that can be readily brought into production
activities to meet changing international demand and without causing large disturbances
in factor prices (Jones, 2000).

Table 6 reports the preliminary results of an econometric exercise undertaken to
examine determinants of inter-country differences in network trade intensity, with
emphasis on East Asia’s unique role in this new form of international exchange.

The estimation equation is,

QX=a +P YW +PB,PGDP +BsRWG + BsLPI + BsDIST + BDCH +B-DEA +BzDASN
+B,DODC + T + g
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where QX is the volume of the country’s exports (export value deflated by world price).
The explanatory variables are defined below with the expected sign of the regression
coefficient in brackets:

YW World income (weighted average GNP of the 10 major importing
countries)

PGDP Real GDP per capita (+),

RWG Relative manufacturing wage (-)

LPI Word Bank index of logistic performance (trade-related institutional
setting and infrastructure) (+)

DST Distance to major trading partner countries (-)

DCH Intercept dummy variable for the PRC (+ or -)

DEA Intercept dummy variable for developing East Asian countries (other than
the PRC) (+ or -)

DASN Intercept dummy variable for ASEAN member countries (+ or -)

DODC Intercept dummy variable for other developing countries Korea (+ or -)

T A set of time dummy variables to capture year-specific fixed effects

o A constant term

£ A stochastic error term, representing the omitted other influences on

bilateral trade

YW is included to capture the impact of world demand on export performance. Distance
(DST) is a proxy for transport (shipping) costs and other costs associated with time lags
such as internet charges, spoilage, and costs associated with physical distance such as
ignorance of foreign customs and tastes. Distance can, in fact, be a more important
influence on component trade compared to final trade because of multiple border
crossings involved in the value-adding chain. Technological advances during the post-
World War Il era have certainly contributed to a remarkable reduction in international
communication costs. There is, however, evidence that geographical distance is still a
key factor in determining international transport costs, especially shipping costs, and
delivery time (Evans and Harrigan, 2003). The quality of trade-related logistics (LIP) has
received increased emphasis in recent years as a key determinant of the trade
performance of developing countries. In particular, a country with better infrastructure,
such as well-established broadband networking, is presumably a preferable location for
global sourcing because of a lower cost of establishing service links. PGDP aims to
capture the impact of the level of economic advancement on export performance,
operating through channels other than logistics quality. We can hypothesize that GDP
per capita has a positive effect on export performance; as countries grow richer, the
scale of industrial output becomes conducive to global production sharing.

The relative manufacturing wage (RWG)6 is presumably a major factor impacting the
global spread of production sharing (Jones and Kierzkowski, 2001a and 2001b). In a

This is in fact the real exchange rate measured with respect to relative nominal manufacturing wage:
the hourly manufacturing wage of the given country relative to the export-weighted hourly
manufacturing wage of trading partners (both expressed in US dollar). It is the critical relative price for
the determination of trade flows when firms have multinational operations (Obstfeld 2002, p. 33). In
experimental runs we also used the standard real exchange rate (RER) (measured with respect to
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situation where both capital and components have become increasingly mobile, the
relative cost of production naturally becomes an important consideration in cross-border
production. Country group dummies for the PRC (DCH), other developing East Asian
countries (DEA), and other developing countries (DODC) are added, while treating
developed countries as the base dummy to allow for possible deviation in the overall
levels of exports between these country groups and that of developed countries after
controlling for the other explanatory variables. Finally, the time-specific fixed effects (T)
are included to control for general technological change and other time-varying factors.

The model was estimated using annual panel data for the manufacturing trade of 41
countries over the period 1992-2007. The country list includes all countries that
accounted for 0.1% or more of total world manufacturing exports in 2000/1. Of these,
Hong Kong, China was combined with the PRC because of its peculiar trade links with

the Iatter.7 The trade data are compiled from the importers’ records (CIF) of the UN
Comtrade database following the procedure detailed in Section 2. The data on LPI came
from the newly-developed Logistics Performance Index database of the World Bank
(Arvis et al., 2007). DST is the export-share-weighted distance between a given country
and its 10 major export destinations, as reflected in export data for 2000. The data on
distance come from the trade patterns database of the French Institute for Research on
the International Economy (CEPIl). The CEPIT distance measure is a composite
measure of the bilateral great-circle distance between major cities of each country
compiled by taking into account the trading significance of each city in each country.
World market shares of the 10 major export destinations in 2000/1 are used in compiling
the distance for a given country. The same weighting procedure is used in compiling
data series of RWG and RER. (For details on data sources and methods of variable
construction see Appendix 2).

We used both pooled ordinary least squares (OLS) and random-effects estimators and
opted for the pooled OLS as our preferred estimator, based on the Bruesch—Pagan
Lagrange multiplier test. The alternative fixed-effects estimator is not appropriate
because our model contains a number of time-invariant variables. However, the
coefficient estimates of the time-varying variables were found to be remarkably resilient
to the use of the fixed-effects estimator after deleting the other (time-invariant) variables.

To comment on the results, the coefficients of GDP and PGDP are quite consistent with
the a priori expectation. Interestingly, the coefficient of PGDP is much larger in
magnitude in all three cases compared to that of final and total export equations. This
finding is consistent with the postulate that when controlled for other relevant variables,
the stage of development, which captures various prerequisites needed for providing
efficient services links, has a positive impact on the attractiveness of a country as a
location for components production and assembly within global production networks.
The results for the distance variable (DST) provide strong support for the hypothesis that
the cost of transportation and other distance-related costs are an important determinant

economy-wide relative producer prices) as an alternative relative price. The coefficient of this variable
turned out to be statistically insignificant with erratic sign changes among alternative specifications.

We also treated Hong Kong, China as a separate country in experimental runs and found that results
were insensitive to this alternative specification.
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of trade flows. Interestingly, the distance coefficient in the component equation is much

larger compared to that of the total and final goods equations.8 This difference is
consistent with the hypothesis that component production and assembly, given the
multiple border crossings involved in the production process, is much more sensitive to
transport costs. Logistic quality (LPI) is a significant determinant of trade in parts and
components, and final goods. The coefficient of the relative manufacturing wages (RWG)
is statistically significant with the expected sign in both equations. Thus, there is strong
empirical support for the hypothesis that relative wage differentials are a significant
determinant of cross-border trade both in components and final products. Interestingly,
the magnitude of the coefficient of RWG in the final goods equation is much larger
compared to that in the parts and component equation.

The results for the intercept dummies for the PRC, developing East Asian countries
(excluding the PRC), and ASEAN are statically significant with positive signs. By
contrast, the coefficient of the dummy for the other developing countries is statistically
significant with the negative sign. These estimates are consistent with the superior
performance of countries in East Asia in global production sharing from a comparative
global perspective. They are also consistent with the inference of Athukorala (2009)
relating to the complementarity (rather than competition) among these countries in their
participation within global production networks. Among the three East Asia dummies, the
coefficient of the dummy for ASEAN is much larger in magnitude (almost three times as
large as that of DCH and DEA). The explanation for this unique result for ASEAN lies
perhaps in economic history: the early choice of the region (first Singapore and
subsequently Malaysia and other countries) by MNEs as a location for outsourcing
activities (Athukorala, 2007). Moreover, rapid economic expansion for over three
decades in a number of countries in the region has presumably brought about market
thickness, or the economic depth of trading nations, which positively impact on the
location of outsourcing activity.

In sum, the results of the regression analysis are consistent with the a priori views of the
sources of East Asia’s dominance in the global network trade. First, the region is well
placed to benefit from fragmentation-based specialization countries in terms of relative
wages. Second, relative cost advantages arising from these wage patterns seem to have
been complemented by the quality of trade-related logistics. Third, “first comer”
advantage and market thickness and agglomeration benefits evolved over a long period
of time seem to have played a pivotal role. The latter two factors would have jointly
brought about significant cost advantages in maintaining services links in production
networks in the region.

5. Production Networks and Trade Patterns
We have already drawn attention to the importance of fragmentation-based trade in East

Asia. We now examine the implications of this new form of international specialization for
the relative importance of intra-regional versus global economic integration.

8 The differences are statistically significant at the 1% level or better.
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There is a vast literature on what may be termed standard trade data analysis based on
the traditional notion of horizontal specialization in which trade is an exchange of goods
that are produced from start to finish in just one country. This literature unequivocally
points to a persistent increase in intra-regional trade in East Asia, whether or not Japan

is included, from about the early 19805.9 This evidence figures prominently in the current
regional debate concerning the establishment of regional trading arrangements covering
some or all countries in East Asia. Another implication of the highly publicized trade
integration in the region was the so-called decoupling thesis, which was a popular theme
in Asian policy circles in the first decade of the new millennium until the onset of the

. . .. 10 _ . : . :
recent financial crisis. This thesis held that East Asia had become a self-contained
economic entity with the potential for maintaining its own growth dynamism independent
of the economic outlook for the traditional developed market economies.

The above discussion on the emerging patterns of intra-regional component trade casts
doubts on the validity of these inferences. We have seen that component trade has
played a much more important role in trade expansion in East Asia compared to the rest
of the world. Conventional trade flow analysis can yield an unbiased picture of regional
economic integration only if component trade and final trade follow the same geographic
patterns. If component trade has a distinct intra-regional bias, as one would reasonably
anticipate in the context of growing network trade in the region, then the conventional
trade flow analysis is bound to yield a misleading picture in regards to the relative
importance of intra-regional trade versus global trade for growth dynamism in the region.
This is because growth based on assembly activities depends on the demand for final
goods, which in turn depends on extra-regional growth.

Table 7 reports data on component intensity (percentage shares of parts and
components) in bilateral flows of manufacturing trade. The data vividly show that
components accounts for a much larger share of intra-regional trade in East Asia
compared to these countries world trade and trade with the EU and NAFTA. Moreover,
the share of components in total intra-regional imports is much larger than in exports and
has increased at a faster rate. This reflects the fact that the region relies more on the
rest of the world as a market for final goods than as a market for components. Within
East Asia, ASEAN countries stand out for the high share of components in their intra-
regional trade flows. The share of components in total intra-regional exports in ASEAN
countries increased from 34.6% in 1992/3 to 56.0% in 2006/7. On the import side, the
increase wasfrom 50.4% to 55.9% from 75.3% to 84.4%. According to country-level data
(not reported here, for brevity), the share of components in manufacturing exports and
imports amounted to more than four-fifths in Singapore, Malaysia, and the Philippines
and over two-thirds in Thailand. Korea and Taipei,China are also involved in sizeable
trade in components with other countries in the region.

Intra-regional trade shares estimated separately for total manufacturing trade,
component trade, and final manufacturing trade (that is, total manufacturing trade less
component trade) are reported in Table 8. The table covers trade in East Asia and three

®  seefor example Drysdale and Garnaut, 1997; Frankel and Wei, 1997; and Park and Shin, 2009.

19 see Yoshitomi (2007) and Park and Shin (2009) and the works cited therein.
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of its sub-regions, which relate to contemporary Asian policy debates on regional
integration. Data for NAFTA and the EU are reported for comparative purposes.
Estimates are given for total trade (imports + exports) as well as for exports and imports
separately in order to illustrate possible asymmetry in trade patterns resulting from East
Asia’s increased engagement in fragmentation-based international exchange. Trade
patterns depicted by the unadjusted (standard) trade data affirm the received view that
Asia, in particular East Asia, has become increasingly integrated through merchandise
trade.

In 2006/7, intra-regional trade accounted for 55.1% of total manufacturing trade in East
Asia, up from 53.2% in 1992/3. The level of intra-regional trade in East Asia was higher
than that of NAFTA throughout this period and was rapidly approaching the level of the
EU. For developing East Asia (Asia excluding Japan) and ASEAN+3, the ratios are lower
than the aggregate regional figure, but they have increased at a much faster rate. The
intra-regional trade share of ASEAN has been much lower compared to the other two
sub-regions. This asymmetry in intra-regional trade in East Asia reflects the unique
nature of the involvement of Japan and the PRC in regional production networks. From
about the late 1980s Japan’s manufacturing trade relations with the rest of East Asia
have been predominantly in the form of using the region as an assembly base for
meeting demand in the region and, more importantly for exporting to the rest of the world
(Athukorala and Yamashita, 2008). The emergence of the PRC as a leading assembly
center within regional production networks since the early 1990s further amplified this
trade asymmetry. That is, the PRC is importing parts and components from the other
East Asia countries to assemble final products, which are predominantly destined for
markets in the rest of the world (Athukorala, 2009a).

However, the picture changes significantly when parts and components are netted out:
the share of intra-East-Asian final trade (total trade — parts and components) in 2006/7
was 46.4%, down from 50.3% in 1992/3. The estimates based on unadjusted data and
data on final trade are vastly different for East Asia, particularly for DEA and ASEAN.
Both the level of trade in the given years and the change over time in intra-regional trade
shares are significantly lower for estimates based on final trade. Interestingly, we do not
observe such a difference in estimates for NAFTA and the EU.

The intra-regional shares calculated separately for imports and exports clearly illustrate
the risk of making inferences about regional trade integration based on total (imports +
exports) data. There is a notable asymmetry in the degree of regional trade integration in
East Asia. Unlike in EU and NAFTA, in East Asia the increase over time in the intra-
regional trade ratio (both measured using unadjusted data and data for final trade) has
emanated largely from a rapid increase in intra-regional imports as the expansion in
intra-regional exports has been consistently slower. The dependence of East Asia (and
East Asian country sub-groups) on extra-regional markets, in particular those in NAFTA
and the EU, for export-led growth is far greater than is revealed by the standard intra-
regional trade ratios commonly used in the debate on regional economic integration. For
instance, in 2006/7 only 43.9% of total East Asian manufacturing exports were absorbed
within the region, compared to an intra-regional share of 64.4% in total manufacturing
imports. For developing East Asia, the comparable figures were 33.4% and 46.7%,
respectively. This asymmetry is clearly seen across all sub-regions within East Asia. The
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asymmetry between intra-regional shares of imports and exports is therefore much
sharper when components are netted out. This is understandable given the heavy
component bias in Asian intra-regional trade and the multiple border-crossing of parts
and components within regional production networks. On the export side, the intra-
regional share of final goods declined continuously from 46% in 1995 to 37% in 2007,
whereas the intra-regional import share increased from 56% to 63% between these two
time points. The observed asymmetry in intra-regional trade in East Asia reflects the
unique nature of the involvement of Japan and the PRC in regional production networks.

In sum, these data support the hypothesis that where fragmentation-based trade is
expanding rapidly, the standard trade flow analysis can lead to misleading inferences
regarding the process of economic integration through trade. When data on assembly
trade are excluded from trade flows, these estimates suggest that extra-regional trade is
much more important than intra-regional trade for continued growth in East Asia,
whether or not Japan is included. Thus, the rising importance of product fragmentation
seems to have strengthened the case for a global approach to trade and investment
policymaking rather than a regional one.

6. Production Networks and Trade Flows in the Crisis

A striking feature of the global economy following the onset of the ongoing financial crisis
has been the precipitous drop in global trade at a faster rate than during the Great
Depression (Eichengreen and O’Rourke, 2009; Krugman, 2009). From April 2008 to
June 2009, world trade contracted by about 20%, which amounted to almost the total
contraction in world trade during the first 30 months of the Great Depression (starting in

. 11 . o . . . . :
April 1929). Interestingly, trade contraction in East Asian countries during this period
was even greater than the contraction in total world trade (Figure 3, Table 9).

Krugman (2009) points to the vertical integration of global production as a possible
explanation for the surprisingly large trade contraction in the present crisis compared to
the Great Depression. Vertical integration of production implies that a given degree of
contraction in demand for a final (assembled) product has ramifications over trade flows
from many other countries that are involved in the production chain. Given that global
production sharing is much more important for trade expansion in East Asia compared to
other countries, this explanation also seems relevant for East Asia’s greater trade
contraction compared to overall trade contraction at the global level. However, there are
also a number of other factors relevant for explaining the larger contraction in trade
volume during the current crisis. These include the much larger contraction of trade
credit, a greater share of consumer durables in contemporary world trade compared to
the 1930s, and the effect of recent advances in communications technology on inventory
cycle and just-in-time procurement practices. The current state of data availability does
not permit us to systematically delineate the impact of production sharing on trade
contraction, while appropriately controlling for these other possible factors. What we

' Numbers derived from Figure 4 in Eichengreen and O’Rourke, 2009.
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attempt to do in this section is to put together readily available data which have some
bearing on this issue in order to set the stage for further analysis.

All major East Asian countries, including the PRC, which was expected to cushion the
rest of East Asia against a global economic collapse, experienced a precipitous trade
contraction from about the last quarter of 2008 (Table 10). The remarkably synchronized
nature of the trade contraction across countries in the region, both on import and export
sides, is generally consistent with close trade ties among East Asian countries forged
within regional production networks.

Among the East Asian countries, Japan was by far the worst hit. A large share of
Japan’s exports consists of capital goods and high-end durable consumer goods, such
as cars and electrical machinery, machine tools and their components. Exports of capital
goods and high-end consumer durables are heavily concentrated in the US and other
developed-country markets, and therefore were directly exposed to the global economic
decline. On the other hand, contrary to the predictions of the decoupling enthusiasts,
Japan’s growing exports to the PRC have been indirectly affected by a decline in final
(assembled) exports from the PRC (Fukao and Yuan, 2009). The degree of export
contraction suffered by Taipei,China and Korea has been much smaller compared to
Japan, but, on average, it has been notably higher compared to the other East Asian
countries. As in the case of Japan, growing exports to the PRC does not seem to have
provided a cushion against collapse in world demand for Taipei,China and Korea. The
relatively lower degree of export contraction experienced by these two countries and the
second-tier exporting countries in the region compared to Japan could possibly reflect
consumer preference for price-competitive, low-end products in the crisis context.

An inspection of growth rates of exports by destination provides no support for the view
that East Asian economies have become less susceptible to the world-wide trade
contraction because of the region’s growth dynamism. The PRC’s imports from most
countries in the region have contracted at a much faster rate compared to exports,
perhaps an indication of the stocking of imported parts and components by Chinese
firms given the gloomy outlook for exports. The PRC’s imports from Japan; Korea; and
Taipei,China have shrunk more rapidly (at an average rate of 23.5%) than imports from
other countries. This is not surprising, given the dominant role played by the former
countries in the supply of parts and components to information and communications
technology (ICT) assembly activities in the PRC, which are heavily exposed to
contraction in import demand in the US and other developed countries. Interestingly,
intra-regional trade in East Asia has, in general, contracted at a faster rate compared to
regional trade with the US and EU.

The data on the export and import growth of the PRC provide further evidence of the
synchronized nature of the trade shock of the global economic crisis (Table 11). In the
first quarter of 2009, the PRC’s exports to the US contracted by 15.4%, which was
accompanied by a contraction in exports to East Asia and the three sub-regions therein
at slightly higher rates (over 20%). Overall the PRC'’s intra-regional imports have
contracted at a much faster rate compared to imports from the USA and EU.
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The available data on the trade growth of the PRC and Singapore by major commodity
category are reported in Tables 12 and 13. A notable pattern observable for
manufacturing exports from these data is the relatively sharper contraction in the
category of machinery exports (in which network trade in heavily concentrated)
compared to other product categories, in particular, traditional labor-intensive products
such as textile and garments, footwear, and other miscellaneous manufactures. Exports
belonging to the machinery and transport equipment category, in particular, ICT products
and electronics, are predominantly consumer durables and the demand for which is
generally more susceptible to income contraction. In traditional labor-intensive products,
developing country producers have the ability to perform better purely on the basis of
cost competitiveness, even in a context of depressed demand.

Data on the growth of manufacturing imports to the US are summarized in Table 14. A
common pattern observable across the 10 source countries covered is that component
imports have generally contracted at a faster rate compared with total imports and final
goods imports.  This pattern is consistent with the view that in face of contraction in
world demand, stock adjustment takes place at a faster rate in intermediate goods
compared to final goods. The data also shows that the rate of contraction in final imports
from the PRC has been much smaller compared to the dramatic contraction in imports
from Japan. This perhaps reflects the fact that under depressed market conditions,
consumers tends to substitute low-end products for high-end products.

7. Concluding Remarks

Global production sharing has become an integral part of the economic landscape of
East Asia. Trade within global production networks has been expanding more rapidly
than conventional final-good trade. The degree of dependence on this new form of
international specialization is proportionately larger in East Asia, in particular in ASEAN,
than in North America and Europe. A highly important recent development in the
international fragmentation of production has been the rapid integration of the PRC into
regional production networks. This development is an important counterpoint to the
popular belief that the PRC’s global integration would crowd out other countries’
opportunities for international specialization. The PRC’s imports of components from
countries in ASEAN and other developing East Asia countries have grown rapidly, in line
with the equally rapid expansion of manufacturing exports from the PRC to extra-
regional markets, mostly in North America and Europe. The migration of some
production processes within vertically integrated high-tech industries to the PRC opens
up opportunities for producing original, equipment-manufactured goods and back-to-
office service operations in other countries. The PRC’s emergence as a major trading
power and an investment location has not been a zero-sum proposition from the
perspective of the region. Rather, it seems to have added further dynamism to region-
wide MNE operations.

Global production sharing has certainly played a pivotal role in the continued dynamism
of East Asia and its increasing intra-regional economic interdependence. This does not,
however, mean that the process has contributed to lessening the region’s dependence
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on the global economy. The high intra-regional trade shares reported in recent studies
largely reflect rapidly expanding intra-regional trade in components. There is no
evidence of rapid intra-regional trade integration in final products. In fact, the region’s
growth based on vertical specialization depends inexorably on its extra-regional trade in
final goods, and this dependence has increased over the years. Extra-regional trade is
likely to remain the engine of growth for the region in the foreseeable future. Put simply,
growing trade in components has made the East Asian region increasingly reliant on
extra-regional trade for its growth. This inference is basically consistent with the behavior
of trade flows following the onset of the global financial crisis. The remarkably
synchronized nature of trade contraction across countries in the region is generally
consistent with close trade ties among East Asian countries forged within regional
production networks. In addition, the PRC failed to provide a cushion against this export
contraction as postulated by the decoupling thesis.

The rise of global production sharing has strengthened the case for a global, rather than
a regional, approach to trade and investment policymaking. Given the global orientation
of the region’s economies, we question whether there would be any significant positive
pay-off from current efforts to promote regional cooperation, unless they recognize the
principle of open regionalism. With both the current Doha Round and Asia—Pacific
Economic Cooperation (APEC) apparently floundering and directionless, this is one of
the major multilateral policy challenges of our time.

In any case, it is doubtful whether the FTA approach to trade liberalization is feasible in a
context where global production networks are rapidly expanding and seamlessly
encompassing many industries and countries. In reality, the trade effect of any FTA
would depend very much on the nature of the rules of origin (ROOs) built into it. The
trade-distorting effects of ROOs are presumably more detrimental to network trade than
to conventional final-goods trade, because of the inherent difficulties in defining the
product for duty exemption and because of the transaction costs associated with the
bureaucratic supervision of the amount of value-added in production coming from
various sources. Formulating ROOs for network-related trade is rather complicated
business. The conventional value-added criterion is not virtually applicable to this trade
because the products involved are low-value-added by their very nature. The only viable
option is to pursue so-called change-in-tariff-lines-based ROOs, but this leads to
insurmountable administrative problems because trade in electrical and electronics
goods, and their related parts and components belong to the same tariff codes at the
HS-6 digit level, which is the normal base for designing these type of ROOs. Moreover,
the process of global production sharing is characterized by the continuous emergence
of new products. Given the obvious administrative problems involved in revising ROOs
in tandem, the emergence of new products naturally opens up room for unnecessary
administrative delays and the tweaking of rules as a means of disguised protection.
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Appendix 1: List of Parts and Components?®
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Serial Codes Codes Nomenclatures
Number HS SITC-Rev 3
1 392113 58291 Plates, sheets etc. Nesoi, cellular polyurethanes
2 392119 58291 Plates, sheets etc. Nesoi, cellular plastic nesoi
3 381800 59850 Chem elem doped, used in electron, discs Wafers Etc
4 420400 61210 Articles of leather used in machinery/mech applian
5 400920 62142 Pipe, reinforced/combine w/metal only, w/o fittin
6 400930 62143 Pipe, reinforced/combine w/ textiles, w/o fitting
7 400940 62144 Pipe, reinforced/combine w/ material, w/o fitting
8 400950 62145 Tubes, pipe etc, vulcan soft rubber, with fitting
9 401021 62921 Endless Transms Blt, Trapz, Circumfrn >60cm <180c
10 401022 62921 Endless Transms Blt, Circumference > 180cm < 240c
11 401011 62929 Conveyor belts or belting reinforced with metal
12 401012 62929 Conveyor belts reinforced with textile materials
13 401013 62929 Conveyor belts reinforced only with plastics
14 401019 62929 Conveyor belts/belting of vulcanize rubber, nesoi
15 401023 62929 Endless Synchron Blt, Circumference >60cm <150cm
16 401024 62929 Endless Synchron BIt, Circumference >150cm <198cm
17 401029 62929 Transmission belt/belting, of vulcanize rub, neso
18 401699 62999 Articles of soft vulcanized rubber nesoi
19 401693 62999 Gasket, washers & other seals, of vulcanized rub
20 580710 65621 Textile labels, badges etc, not embroidered, woven
21 560311 65720 Nonwovens of manmade filaments weighing < 25 g/m2
22 560312 65720 Nonwovens, of mmf weighing > 25 g/m2 but < 70 g/m2
23 560790 65751 Twine, cord whet/nt plait impreg w/rub/plast neso
24 560122 65771 Wadding; other articles of wadding of manmade fib
25 591110 65773 Text fabric for card clothing & other tech uses
26 591120 65773 Bolting cloth, whether or not made-up
27 591131 65773 Textile fabrics etc, papermaking, under 650 g/m2
28 591132 65773 Textile fabrics etc, papermaking, 650 g/m2 or more
29 590900 65791 Textile hosepiping and similar textile tubing
30 591000 65792 Transmsn/convyr belt,tex mat,whthr/nt reinfcd, ctd
31 681310 66382 Brake linings a pads, asbestos, oth minrls, celuls
32 700711 66471 Toughnd safety gls of size a shape for vehcls etc
33 700721 66472 Laminated safety glass for vehicles, aircraft etc.
34 700910 66481 Rear-view mirrors for vehicles
35 701710 66591 Lab, hygienic, pharmaceut glswr, fusd qurtz/silica
36 702000 66599 Articles Of Glass, Nesoi (used in lectronics)\
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
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820220
820231
820239
820240
820291
820299
820810
820820
820830
820840
820890
820900
820713
820719
820720
820730
820740
820750
820760
820770
820780
820790
821194
821195

830230
830810
830890

732010
732020
840290
840490
840690
840710
840910
840731
840732
840733
840734
840820

69551
69552
69553
69554
69555
69559
69561
69561
69561
69561
69561
69562
69563
69563
69564
69564
69564
69564
69564
69564
69564
69564
69680
69680

69915
69933
69933

69941
69941
71191
71192
71280
71311
71319
71321
71321
71321
71322
71323

Bandsaw blades, and base metal parts thereof
Circ saw blds bse mtl w wrkng pt of steel

Circ saw blades,bse mtl,wrkng pt oth thn stl,prts
Chn sw blds (Ingths o ct to sz) a pts, bs mtl
Straight saw blades for working metal, bs mtl

Saw blades nesoi and parts, of base metal nesoi
Knvs a cttng blds f mtl wrkng a prts

Knvs a cttng blds f wood wrkng a prts

Kns a cttng blds f ktchn appln o fd ind mach a pts
Knvs a cttng blds f agric o frstry mach, a pts

Oth knvs a cttng blds f mach or mech eqp, pts b mt
Plates, sticks tips etc f tools unmountd cermets
Rck dring earth borng tls wrkng pt cermets, & pts
Interchangeable tools for hand or machines;& parts
Dies drw o extr mtl a pts thrf

Tools for pressing, stamping or punching, b m pts
Tools for tapping or threading, pts, of bs mtl

Tools for drilling other than rock drill, b m pts
Tools for boring or broaching, and pts, base mtl
Tools for milling, and parts, base metal

Tools for turning of base metal

Interchangeable tools nesoi, and parts, base mtl
Blades for knives, nesoi

Handles bs mtl fr knives wth cuttng blades nt 8208

Oth bs metl mountngs fttngs etc for motor vehicles
Hooks, eyes and eyelets, of base metal
Clasps, buckles etc and parts of base metal, nesoi

Leaf springs and leaves therefor, of iron or steel
Helical springs of iron or steel

Super-heated water boilers & steam genrtn boil pts
Parts for aux plt for blrs,cond for stm,vpr pr unt
Parts for steam and other vapor turbines

Aircraft engines (spark-ignition/rotary int cmbus)
Parts for aircraft engines (sp-ign, rot or comp)
Sprk-ign piston eng f veh ex railwy not ovr 50 cc
Spark-lgntn Recprctng Pistn Engine Etc Nov 250cc
Spark-igntn recrctng pistn eng etc >250 nov1000cc
Spark-igntn recprcting piston engine etc > 1000 cc

Compression-igntn int combustion piston engine etc
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82
83
84
85
86
87
88
89
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92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
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840729
840810
840790
840991
840999
841111
841112
841210
841121
841122
841181
841182
841191
841199
850110
850131
850132
850133
850134
850120
850140
850151
850152
850153
850220
850300
841090
840140
841290
843290
843390
843490
843590
843691
843699
843141
843142
843143

71332
71333
71381
71391
71392
71441
71441
71449
71481
71481
71489
71489
71491
71499
71610
71620
71620
71620
71620
71631
71631
71631
71631
71631
71651
71690
71819
71878
71899
72119
72129
72139
72198
72199
72199
72391
72392
72393

Inboard engines for marine propulsion

Marine compress-ignin combustion piston engine etc
Spark-igntn rcprctng/rotary int combstn eng, nesoi
Spark-ignition int combustion piston eng pts nesoi
Spark-ignition reciprocating int com pistn eng pts
Turbojets of a thrust not exceeding 25 kn

Turbojets of a thrust exceeding 25 kn

Reaction engines other than turbojets
Turbopropellers of a power not exceeding 1,100 kw
Turbopropellers of a power exceeding 1,100 kw

Gas turbines of a power not exceeding 5,000 kw
Gas turbines of a power exceeding 5,000 kw
Turbojet and turboproller parts

Gas turbine parts nesoi

Electric motors of an output not exceeding 37.5 w
Dc motors & generators w output n ov 750 w

Dc Motors & Generators W Output > 750w; N Ov 75 Kw
Dc Motors & Generators W Output > 75kw; N Ov 375kw
Dc motors & generators of output exceeding 375 kw
Universal ac/dc motors of an output > 37.5 w

Ac motors nesoi, single-phase

Ac motors, multi-phase, output not exceeding 750 w
Ac Motors,Multi-Phase;Output > 750w Not Over 75 Kw
Ac motors, multi-phase, of an output > 75 kw
Generating set w spark-ignition int combustion eng
Parts of electric motors, generators & sets

Parts, inc regulators, for hydraulic turb & wir wh
Parts of nuclear reactors

Engine and motor parts, nesoi

Agric hort/forest machy & lawn/ground roller parts
Parts for harvester, grass mowers, sorting egg etc
Parts of milking machines and dairy machinery
Pts,pres,crush&sim mac,use in mfg of fruit juices
Parts of poultry-keep mac or poultry incub & brood
Pts for agric, hort, forest, bee-keep mach nesoi
Buckets, shovels, grabs & grips for derricks etc
Bulldozer or angledozer blades

Parts for boring or sinking machinery, nesoi
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114 843149 72399 Parts and attachments nesoi for derricks etc.

115 845230 72439 Sewing machine needles

116 845240 72439 Furniture, bases & covers for sewing mach & parts
117 845290 72439 Parts for sewing machines, nesoi

118 844820 72449 Pt & access for mach for extruding mm text mtl etc
119 844831 72449 Card clothing

120 844832 72449 Pts of mach for prepar textile fibrs ex card cloth

121 844833 72449 Spindles,spin flyers,spin rings & ring travellers

122 844839 72449 Pts & access for spinning, winding mach etc nesoi
123 844811 72461 Dob & jac;card reduc,copy,punch,assm mac as aux mc
124 844819 72461 Auxiliary mac for text machines (head 8444 - 8447)
125 844841 72467 Shuttles for looms

126 844842 72467 Reeds for looms, healds and heald-frames

127 844849 72467 Parts & acces of weav mach or their aux mach,nesoi
128 844851 72468 Sinkers needles & oth arts used in formng stitches
129 844859 72468 Pts & access nesoi for mach for knittng, braid etc
130 845390 72488 Parts of mach f prep or make art of hides,leather
131 845090 72491 Pts of household or Indry-typ wash mac inc wsh/dry
132 845190 72492 Pts for wash/clean, pasting floor covers etc

133 843991 72591 Parts of mach f make pulp of fibr cellulosic matl
134 843999 72591 Pts for machy mkg or finishing paper or paperboard
135 844190 72599 Pts of mac fr make up paper pulp,paper/papbrd,cut
136 844250 72635 Print type, blocks, cylinders etc for print purpse

137 844090 72689 Parts for bookbind mach, inc book-sew machines
138 844240 72691 Parts of mach & equip f make print blocks, etc

139 844390 72699 Pts for print machy & mach anchillary to printing
140 843790 72719 Parts of mach f clean,sort, mill grain,veg,ex farm
141 843890 72729 Parts of mach of ch 84, nesoi,ind prep food,drink
142 846691 72819 Parts for machines of heading 8464

143 846692 72819 Parts for machines of heading 8465

144 847490 72839 Parts of mach for sorting etc earth stone ores etc
145 847590 72851 Parts of mach for assmbl elec lamp etc mfg glsswre
146 847790 72852 Pts mach for work rubber/plast/mfg rbbr/plstc prod
147 847890 72853 Parts of mach,nesoi,for prep or making up tobacco
148 847990 72855 Pts of mach/mechncl appl w indvdul function nesoi
149 846610 73511 Tool holdrs & self-opening dieheads for machines
150 846620 73513 Work holders for machine tools

151 846630 73515 Dividing heads & ot spec attachments for mach tool
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177
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846693
846694
845490
845530
845590
851590
846890
841690
851490
841790
841891
841899
841520
841590
840590
841990
841330
841391
841392
842123
842131
841490
842191
842199
870990
842542
843110
843120
843131
843139
846791
846792
846799
842290
842390
842490
842091
842099

73591
73595
73719
73729
73729
73739
73749
74128
74135
74139
74149
74149
74155
74159
74172
74190
74220
74291
74295
74363
74364
74380
74391
74395
74419
74443
74491
74492
74493
74494
74519
74519
74519
74529
74539
74568
74593
74593

Parts and accessories for use with mach tool nesoi
Parts for machines of heading 8462 or 8463

Pts for converters ladles etc used in met foundry
Rolls for metal-rolling mills

Parts for metal rolling mills exc rolls for rol mi

Pt elect laser ultrasonic,etc,hot spray metal mach
Machy & appr pts for soldrng brazng weldng, nesoi
Parts of furnace burners

Parts for ind, lab furnaces,ovens or heating equip
Parts of ind or lab furn & oven,incinerat, nonelec
Furniture for refrigeration or freezing equipment
Refrigerator freezer and heat pump parts nesoi
Automotive air conditioners

Parts, nesoi, of air conditioning machines

Pts,prod gas,wtr gas,acetylene gas,wtr pro gas gen
Parts for machinery plant or lab equipment etc
Fuel, lub/cooling med pumps for int comb pistn eng
Parts of pumps for liquids

Parts of liquid elevators

Oil or fuel filters for internal combustion engine
Intake air filters for internal combustion engines
Air/gas pump, compressor and fan etc parts, nesoi
Parts of centrifuges, including centrifugal dryers
Filter/purify machine & apparatus parts

Parts for works trucks wi/o lift equip

Jacks and hoists,hydraulic,exc blt-in jack systems
Pts for pulley tackle, hoist ex skip, winches, etc
Pts of frk Ift trks & works trks with lift or hndl

Parts of elevators, exc cont action,sk hoist,escal
Pts for lifting, hnding, loading/unldng mach nesoi
Parts of chain saws

Parts of pneumatic tools for working in the hand
Parts for hd tools self-con nonelectric motr neso
Parts for machines for dishwashing, packing, etc
Weighing machine weights & pts of weighing machine
Pts for mechanical appliance project liquid etc
Cylinders f rolling mach, exc f metals or glass

Parts,nesoi,f folling mach, exc f metals or glass

23



24 |

190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
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223
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847690
848210
848220
848230
848240
848250
848280
848291
848299
848110
848120
848130
848140
848180
848190
848310
848320
848330
731519
848340
848350
848360
848390
848410
848490
848510
848420
848590
847149
847150
847160
847170
847180
847190
900990
847350
847310
847340

74597
74610
74620
74630
74640
74650
74680
74691
74699
74710
74720
74730
74740
74780
74790
74810
74821
74822
74839
74840
74850
74860
74890
74920
74920
74991
74999
74999
75230
75230
75260
75270
75290
75290
75910
75990
75991
75993

Parts of automatic vending machines

Ball bearings

Tapered roll brg, incl cone & roller assemblies
Spherical roller bearings

Needle roller bearings

Cylindrical roller bearing nesoi

Oth ball or roll brg, inc combined ball/roll brgs
Balls, needles and rollers for bearings

Parts of bearings, nesoi

Pressure-reducing valves

Valves f oleohydraulic or pneumatic transmissions
Check valves

Safety or relief valves

Taps cocks etc f pipe vat inc thermo control nesoi
Pts f taps etc f pipe vat inc press & thermo cntrl
Transmission shafts (inc cam-&crank-shaft), etc.
Housed bearings, incorp ball or roller bearings
Bearing housings; plain shaft bearings

Parts of articulated link chain of iron or steel

Gears; ball or roller screws; gear boxes, etc
Flywheels and pulleys, including pulley blocks
Clutches & shaft couplings (inc universal joints)
Toothed wheels,chain sprockets&oth trans elem; pts
Gaskets, metal layers, or other matl, mech seals
Sets or assortments of gaskets and similar joints
Ships' or boats' propellers and blades therefor
Mechanical seals

Machine parts with no electric features nesoi
Digital adp mac & units,entered as systems, nesoi
Digital processing units, n.e.s.o.i.

Adp input or output units, storage or not, nesoi
Automatic data processing storage units, n.e.s.o.i
Automatic data processing units, n.e.s.o.i.

Adp mac&unts thereof;mag/opt rder,trnscrb,proc dat
Parts and accessories of photocopying apparatus
Pts suitble fr use w mac of 2/more head 8469-8472
Typewriter &