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Abstract

This paper provides trade flow projections for major Asian developing economies
(ADEs) up to 2030 against the backdrop of an in-depth analysis of policy shifts
and trade patterns over the past 4 decades. Merchandise trade of ADEs has
grown at a much faster rate in the global context, with a distinct intraregional
bias. Global production sharing has become a unique feature of the economic
landscape of the region, with the People’s Republic of China playing a pivotal
complementary role as the premier assembly center within the regional
production networks. According to the projections made within the standard
gravity modelling framework, total real nonoil trade of ADEs would increase

at an average annual rate of 8.2 during the next 2 decades, with a notable
convergence of individual countries’ rates to the regional average. The share of
intraregional trade in total nonoil trade would increase steadily from 53% in 2010
to 58% in 2030. The trade-to-GDP ratio would increase from 39.4% and 74.4%
between these 2 years. These predictions need to be treated with caution as they
are based on the assumption that the trade structure pertaining to the estimation
period will remain unchanged in the next 2 decades.






I. Asian Trade Flows: Trends, Patterns,
and Projections to 2030

The purpose of is paper is two-fold: to examine emerging trends and patterns of
merchandise trade in Asia over the past 4 decades and to generate projections for Asian
trade through to 2030 using the standard gravity model of international trade. The paper
covers 12 major Asian developing economies (ADEs), namely, the People’s Republic

of China (PRC); Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia;
Pakistan; the Philippines; Singapore; Taipei,China; Thailand; and Viet Nam.! To gain
perspective, trends and patterns of merchandise trade of the ADEs are examined in the
context of the commercial policy environment, growth and structural change in these
countries, and institutional and technological factors governing international production
and global trade. Relating to the latter, a key theme running through this paper is the
implications of global production sharing2—that is, the geographic separation of activities
involved in producing a good (or service) across two or more countries—for rapid trade
growth in these countries.

The paper is organized as follows. Section Il briefly surveys the policy environment
shaping countries’ participation in the global economy. Section Il examines general
patterns of trade since 1970, encompassing trade flows over time in aggregate, by
major partners, and by major commodity groups. This section also examines geographic
patterns of trade, with emphasis on the implications of the growing importance of

global production sharing. Section IV presents the estimates of trade equations for the
12 economies and preliminary trade flow predictions based on these estimates. The final
section summarizes the main findings and draws out some general inferences.

Il. The Policy Context

Rapid growth and structural change in ADEs over the past 4 decades has been
underpinned by notable reduction in barriers to international trade. There has been
significant import liberalization in the PRC; Indonesia; the Republic of Korea; Malaysia;
the Philippines; Taipei,China; and Thailand since the mid-1980s. India and Viet Nam
embarked on trade reforms in the early 1990s. Trade liberalization in all these economies

T These economies account for over 96% of total foreign trade of all countries in Northeast and Southeast Asia.
2 An array of alternative terms have been used to describe this phenomenon, including international production
fragmentation, vertical specialization, slicing the value chain, and outsourcing.
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has been predominantly unilateral and nondiscriminatory, and was also aided by
multilateral liberalization under the General Agreement on Tariffs and Trade and its
successor, the World Trade Organization (since 1991). Historically countries in Asia have
not been enthusiastic toward preferential trading agreements (PTAs), with the exception
of some trade preferences within the ASEAN region that presumably had only trivial trade
flow effects. Since then, the advent of the European Union and the rise of regionalism

in North America led to a proliferation of PTAs in the region. It is too early to assess the
trade flow implications of these PTAs, but the available circumstantial evidence suggest
that so far the impact would have been rather small. The preference utilization rates

of the PTAs remains very low, given the narrow preference margins resulting from the
ongoing process of multilateral and unilateral tariff reductions, and the administrative cost
and complications involved in meeting the rules of origins involved for benefiting from
tariff preferences (Plummer 2007, Baldwin 2006).

This section aims to provide an overview of the process of trade opening in the region
and the current state of openness to trade. The discussion is based on three broad

sets of indicators of openness to international trade, namely, the Sachs—Warner binary
classification, revealed trade orientation measured as exports or total trade (exports +
imports) as a percentage of GDP, and average tariff rate. All these measures have their
shortcomings (as discussed below), but together they enable us to assert with reasonable
confidence whether an economy is broadly open.

Table 1 depicts the patterns and chronology of liberalization status of Asian economies
based on the Sachs—Warner binary index of trade regime shifts. The index classifies

the postwar trade policy history of a given economy into two subperiods

(closed economy = 0 and open economy = 1) based on the timing of sustained trade
opening.3 This is of course a somewhat blunt characterization of liberalization status.
Given the complexity of economic policy reform, a binary classification of liberalization
status naturally involves a significant element of subjectivity (Rodriguez and Rodrik
2000), simply binary (0/1) classification. However it has the attraction of a clear analytical
foundation, a long time series, and comprehensive country coverage.

According to this classification, Hong Kong, China; Malaysia; Singapore; and Thailand
have always remained open throughout the postwar era. Japan; the Republic of Korea;
and Taipei,China completed the transition from closed to open trade regimes by the
1960s. By the turn of the century (the end point of the time coverage of Wacziarg and
Welch 2003), only the PRC and Viet Nam, which are not covered in the classification,
remained closed. However, in the ensuing years these two countries have undertaken
significant tariff cuts (Table 2) and dismantled most nontrade barriers (NTBs) and
restrictions on foreign exchange dealings on current account transactions mainly as

3 See Table 2, Note 1 for the criteria used in identifying the year of demarcation. The original Sachs-Warner
classification covered 100 countries (78 developing and 22 developed countries) over the period 1945-1994.
Wacziarg and Welch (2003) have updated the classification to 2000, while expanding the coverage to 131
countries.
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part of their WTO accession commitments# (Bergesten et al. 2009, Athukorala 2006).
Consequently, from about 2005, the “socialist economic system” characterization remains
the only Sachs—Warner closed economy criterion applicable to these countries.

Table 1: Liberalization Status/Dates and Data on Trade Policy’

Liberalization Data on Trade Policy (Sachs-Warner criteria)

Status/Dates  Average Tariff2 NTB Coverage3 Black-market Export Marketing

during’ (1990-99) (1990-98) Premium# Boards/Socialist
1945-2000 (%) (%) (1990-99) (%) State
Hong Kong, China Always open — 2.1 -0.02 0
Malaysia Always open 11.7 19.6 1.35 0
Singapore Always open 0.32 2.1 0.8 0
Thailand Always open 29.54 17.5 1.8 0
Taipei,China 1963 9.85 — 0.95 0
Korea, Rep. of 1968 11.3 25.0 0.03 0
Indonesia 1970 16.27 313 7.1 0
Philippines 1988 19.09 — 436 0
Pakistan 1991 54.73 — 9.74 0
India 1994 48.63 93.8 7.45 0
China, People's Rep. of>  Remains closed 31.06 — 35.89 1

NTB = nontrade barrier.

— means exact figure is not available, but it is commonly believed to be well below the Sachs-Warner criteria.

T Based on the application of Sachs-Warner criteria, which classifies a country as open if does not satisfy all these five criteria for
the entire duration of a give time period: (i) Nontariff barrier coverage of intermediate and capital goods imports of 40% or more;
(i) Average tariff on intermediate and capital goods imports of 40% or more; (iii) A black market exchange rate that is depreciated
by 20% or more relative to the official exchange rate; (iv) A socialist economic system (as defined by Kornai 1992); and (v) A state
monopoly on major exports.

2 Unweighted average tariff.

3 Core nontariff barrier frequency on capital goods and intermediates, including quotas, licensing, prohibitions, and administered
pricing.

4 [(parallel exchange rate/official exchange rate) — 1]*100.

5 Remains closed, based on the black market exchange rate premium.

Sources: Sachs and Warner 1995 and Wacziarg and Welch (2003).

Average applied most favored nation (MFN) tariff rates of ADEs are summarized in
Table 2. It is important to note at the outset that tariff rates can be used to compare
trade openness across countries when there is little reliance on NTBs; in the presence
of binding NTBs, tariff rates naturally tend to understate the trade-impeding impact of
the trade regime. Average tariff comparisons also need to allow for partial reforms.
Most countries in the region have been compensating exporters for duties paid on
imported inputs. These typically take the form of duty exemptions or drawbacks, or the
establishment of export processing zones. However there is evidence that almost all
countries in the region have dismantled most binding NTBs and scaled down selective
incentives for export producers (Panagariya 2007, Krueger 2010).

4 After the PRC’s accession to membership in January 2001 and Viet Nam in January 2006, all 12 ADEs are now
bound by WTO multilateral disciple.
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Table 2: Average Applied Tariff Rates! in Asian Developing Economies, 1980-2004
(percent)

Economy/Group 1980-1984 1985-1989 1990-1994 1995-1999 2005-2006
China, People's Rep. of 49.5 39.3 40.0 18.8 12.8
Korea, Rep. of 17.5 9.7 9.3 8.0
Taipei,China 26.5 16.8 12.5 8.4 5.5
Indonesia — 13.7 134 6.4 85
Malaysia — 14.9 14.3 6.9 7.6
Singapore — 0.5 0.4 0.3 0.2
Philippines 293 27.8 23.7 13.3 5.9
Thailand 41.2 40.3 37.2 19.6 8.9
Viet Nam — — 134 13.7 14.4
India 743 93.5 57.0 337 16.8
Pakistan 66.7 58.5 41.6 13.1
Memo Items
Developing Countries 454 42 34.0 19.7 13.2
Low Income 733 64 46.7 23.1 15.7
Middle Income 329 289 273 15.0 9.5
High Income 229 9.1 0.4 3.6 2.8

— means data not available.
T Simple averages of most favored nation rates.
Sources: Nicita and Olarreaga (2006) and WTO (2006).

There has been a universal trend toward lower tariffs across the ADEs over the past
2 decades. In some economies, the declines have been very large, more than halving
since the 1980s as in the PRC; India; Japan; the Republic of Korea; the Philippines;
Taipei,China; and Thailand. Within Asia, the East Asian economies are generally more
open than those of South Asia. In 2004, India and Pakistan had the highest average
tariffs, with the Indian figure being three times that of the PRC. Hong Kong, China and
Singapore have of course always had negligible protection. The average tariff rates in
other countries mostly range up to 10%. Importantly, though not adequately recorded
here, the East Asian economies were much quicker than the two major South Asian
countries to adopt partial reforms that enabled exporters to operate on an effective free-
trade footing.

The export/GDP ratio,® the standard revealed openness measure, is reported in Table 3.
The trade/GDP ratio is a comparison between a net and a gross concept; trade is
measured in gross terms (intermediate material inputs + value added) whereas GDP

is essentially measured on a value-added basis (that is, net of intermediate material
inputs). Thus, the measured change in trade orientation is sensitive to changes in import
intensity of export production. As will be seen later, over the past decade there has been
a palpable shift in the export composition away from primary products and toward labor-
intensive light manufacturing and, more recently, the ongoing process of international
production fragmentation within high-tech industries. The increase in measured trade
orientation could partly reflect the fact that these new product lines are relatively

5 Exports are generally regarded as preferable to total trade (or imports) as the numerator in calculating this ratio
because restrictiveness of a given country’s policy regime is presumably better captured by export performance.
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more import-intensive compared to the former. Another limitation for cross-country
comparisons is that the ratios need to be adjusted for size, in recognition of the fact

that small countries by definition will trade more than larger ones. However, as already
noted, the usefulness of this measure in its own right as an indicator of trade openness
is limited because, by construct, it is driven by structural shifts in production and trade
patterns. Of particular relevance in this connection is the ongoing process of international
production fragmentation, which involves small value-added additions at various stages
of the production process of a given final good in various countries, thus resulting in
inflated trade values relative to GDP. Even in small countries, at least 60% of GDP is
generated by nontradable sectors. Thus an export share of much more than 30%—40%
can arise only when export production involves adding fairly small amounts of value to
imported inputs (Krugman 1995, 335). These limitations notwithstanding, the intercountry
differences and the time profile revealed by this measure are broadly consistent with
those already observed.

Table 3: Trade Orientation of Selected Asian Economies,! 1969/70-2006/07 (percent)

1969/70 1974/75 1979/80 1984/85 1989/90 1994/5 1999/00 2006/7

Korea, Rep. of 15 27 30 33 30 28 40 45
China, People's Rep. of 3 5 10 11 18 24 21 41
Hong Kong, China 92 85 90 108 131 138 138 206
Taipei,China 18 23 33 39 42 43 51 70
Indonesia 14 27 33 24 25 27 40 30
Malaysia 40 45 56 54 73 92 121 114
Philippines 21 23 23 24 28 35 53 45
Singapore 80 95 103 134 174 190 240
Thailand 16 20 24 23 35 41 64 73
Viet Nam — — — — 30 33 53 75
India 4 6 7 5 7 11 13 22
Pakistan 8 13 12 10 15 17 14 15
Developing Countries?2 10 13 15 16 20 23 26 33

— means data not available.

T Exports of goods and services relative to GDP (at current prices), 2-year averages.

2 Low- and middle-income countries per the World Bank country classification.

Sources: World Bank, World Development Indicators Database; Taipei,China: Council for Economic Planning and Development;
Cambodia and Lao PDR: Asian Development Bank, Key Indicators Database.

Openness to trade is a necessary but not sufficient condition for successful global
economic integration. Equally important is the conduciveness of the business
environment. International competitiveness requires high quality infrastructure,

both hard and soft, especially for successful participation in time-sensitive global
production and purchasing networks. Labor markets need to reflect underlying supply
and demand conditions, with wage growth and differentials driven by productivity.

Prudent macroeconomic management is required to provide a stable and predictable
commercial policy environment, and to ensure that exchange rate outcomes do not impair
competitiveness. Above all, political stability and policy certainty figure prominently among
prerequisites for profitable long-term investment, particularly for multinational enterprises
(MNEs).
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In recent years there have been various attempts to build databases on the business
environment of a large number of countries based on investor surveys or other subjective
assessments covering large number of countries. Tables 4 and 5 show the rankings of
ADEs in two of these that have by far the widest country coverage among the alternative
databases, namely, the Doingbusiness database and Logistic Performance Index (LPI)
database of the World Bank. Doingbusiness ranks countries (85 countries in the latest
update) in terms of ease of doing business using 10 criteria. The LPI specifically focuses
on the quality of trade-related logistic provisions, based on a worldwide survey of global
freight forwarders and express carriers, complemented by a number of qualitative and
quantitative indicators of the domestic logistics environment, institutions, and performance
of supply chains.

The ease of doing business data summarized in Table 4 confirm the superiority of East
Asia over South Asia, with the four Asian newly industrialized economies (NIEs)—Hong
Kong, China; the Republic of Korea; Singapore; and Taipei,China—along with Malaysia
and Thailand ranking the highest. The PRC ranks ahead of India by a wide margin. The
differences between Northeast and Southeast Asia are not significant. Nevertheless
this ranking exercise is at best indicative and also presumably reflects the development
paradigms of the institution preparing the data. The PRC and Viet Nam fare poorly, in
spite of the sweeping reforms of the past 2 decades, and even when they are obviously
commercially attractive to foreign investors. Naturally the country ranking in terms of
the LPI (Table 5) is remarkably similar to that based on the Doingbusiness database.
Singapore tops the overall logistics quality raking. The other major transshipment hub
in the region, Hong Kong, China, is fourth on the global ranking and second among
ADEs. The data also reveal significant differences among countries at similar levels of
development. Countries in Northeast and Southeast Asia have higher rankings. Other
East Asian contraries, including the PRC, also compare very favorably compared to
developing countries in other parts of the world.
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Ill. Trade Patterns

Rapid trade expansion has been the hallmark of Asia’s rise in the global economy. The
combined share of ADEs in total world merchandise exports increased continuously from
less than 5% in 1970 to 22% by 2008 (Figure 1a).6 The region accounted for over a third
of total increment in world exports over this period. Focusing on world nonoil trade (trade
net of oil and gas) to gain a better comparative picture,’ the increase in ADEs’ world
export share turns out to be even sharper, from about 4% in the early 1970s to over
nearly 25% in 2008 (Figure 1b).

The rise of the PRC has been a dominant factor behind the share increase in the ADES’
world market shares from about the early 1990s. But the upward trend in world market
shares of the other countries that began in the early 1970s has continued unabated
throughout the period. Thus, on first inspection, there is no indication of the PRC
“crowding out” its neighbors—the PRC’s market share gains has been at the expense of
that of the rest of the world, not from the rest of Asia. This observation is consistent with
the inferences coming from a number of recent studies that have systematically examined
the impact of the PRC'’s rise in export performance on the other countries in the region
(Athukorala 2009, Greenaway at al. 2008, Eichengreen et al. 2007).

At the individual country level, market share gains have varied notably over time
(Table 1).8 Among the nine largest ADEs, only Hong Kong, China; Indonesia; and the
Philippines have smaller world trade shares than India, which is by far the dominant
South Asian economy. Notwithstanding the notable export expansion in recent years,
India still accounts for a mere 1.1% of total world trade, equivalent to less than 5% of
ADEs’ total trade. Pakistan is the only country among the 12 ADEs to record a decline
in market share (other than Hong Kong, China, whose export production base has
“migrated” to the PRC since about the early 1990s).

Rapid export growth in developing Asia has been underpinned by a pronounced

shift in export structure away from primary commodities and toward manufactures

(Table 6). From about the early 1990s, manufactures accounted for over four fifths of
total merchandise exports from these economies, up from 84.3% in 1969/1970 some

4 decades ago. Given the nature of their resource endowments, the four Asian NIEs
(Hong Kong, China; the Republic of Korea; Singapore; Taipei,China) relied very heavily
on manufacturing for export expansion from the outset. However, beginning in the 1970s,
a notable shift toward manufacturing is observable across all economies, at varying
speeds and intensity. The combined shares of the ASEAN countries other than Singapore
increased from a mere 11% to 71.0% between these two time points. Among individual

6 Trade data throughout the paper are measured in current US dollars unless otherwise indicated.

7 0il and gas account for a significant (albeit declining) share in export only in Indonesia, Malaysia, and Singapore.

8 |n this and other trade data tables, data are presented as 2-year averages to smooth out the impact of yearly
fluctuations in trade.
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countries, Indonesia and Viet Nam had a significantly lower share of manufactures in their
exports, reflecting both their comparative advantage and their later adoption of export-
oriented industrialization strategies.

Figure 1a: Share in Total World Merchandise Trade:
Asian Developing Economies and the PRC, 1970-2008 (percent)
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Figure 1b: Share in World Nonoil Trade:

Asian Developing Economies and the PRC, 1970-2008 (percent)
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Table 6: Developing Asia in World Trade (percent)

Total (nonoil) Trade Manufacturing Trade Manufacturing Share
in Total Exports

1969/70 1989/90 2007/8 1969/70 1989/90 2007/8 1969/70 1989/90 2007/8

(a ) Exports

Developing Asia 4.7 134 244 3.1 14 274 44.3 84.3 84.9
PRC 0.8 29 12.7 0.5 3 14.9 45.1 83.6 93.4
Hong Kong, China 0.9 1.7 0.6 13 2 0.6 95.1 96.5 89.3
Korea, Rep. of 0.3 2.2 3.0 0.3 2.6 3.5 75.4 93.6 87.6
Taipei,China 0.6 2.7 2.0 0.6 3.1 24 715 91.9 91.8
Indonesia 0.3 0.5 0.9 0 0.4 0.6 3.8 55.6 41.5
Malaysia 0.8 1.0 1.6 0.1 0.7 1.6 7.2 60.4 70.9
Philippines 0.5 0.3 0.6 0.1 0.3 0.6 10.3 62.8 83.8
Singapore 0.2 1.1 1.2 0.1 13 1.4 45.9 91.2 70.6
Thailand 0.3 0.8 13 0 0.6 13 7.7 59.6 76.5
Viet Nam 0.4 0 0 0.3 13.5 59.2
India 0.9 0.6 1.1 0.7 0.5 1.1 71.5 67.7
Pakistan 0.1 0.2 0.1 0.2 0.2 0.1 71.8 80.9

Memo items

East Asia 1 23.8 30.7 12 26.7 34.8 725 90.3 86.6
Japan 6.3 10.4 4.6 8.9 12.7 74 93.4 98 93.2

NAFTA 25.5 17.5 13.8 24.1 16.2 13.6 62.8 74.5 71.1

EU15 46.3 411 343 534 422 349 76.6 82.7 774

Developing countries 14.7 20.9 444 5.9 19.3 44.0 26.8 74.2 61.2

Developed countries 85.3 79.1 55.6 94.1 80.7 56.0 73.3 82.2 75.2

World 100 100 100.0 100 100 0.0 66.5 80.6 68.3

USS$ billion 205 2386 12056 137 1922 9766

(b) Imports

Developing East Asia 5.1 12.9 20.4 53 133 21.1 69.7 83 71.4
PRC 0 23 7.8 0 23 77 81 70.0
Hong Kong, China 1.3 3.1 34 13 34 3.9 69.5 87.5 90.2
Korea, Rep. of 0.9 23 2.2 0.8 2.2 22 59.9 74.8 59.2

Taipei,China 0.6 1.7 1.4 0.6 1.7 14 69.7 80.1 76.2
Indonesia 0.4 0.7 0.6 0.5 0.8 0.6 80.7 83 57.7
Malaysia 0.5 1 1.1 0.5 1 1.1 63.9 85.6 723
Philippines 0.5 0.4 0.4 0.6 0.3 0.4 77.3 76.4 65.3
Singapore 0.9 1.9 1.9 0.9 2.1 2.1 63.7 874 68.6
Thailand 0.5 1.1 1.1 0.7 1.1 1.1 85.9 84.1 68.5
Viet Nam 0 0 0.5 0 0 0.5 60.3 69.3
India 1.2 0.7 13 1.6 0.7 1.2 94.9 77.7 46.6
Pakistan 0.7 0.2 0.2 0 0.2 0.2 0 68.1 51.1

Memo items 0.0 0.0 0.0

East Asia 11.6 19.9 24.4 83 18.3 246 47.6 74.1 67.0

Japan 6.5 7 0.6 3 5 3.6 304 57.7 49.3

NAFTA 25 17.4 20.0 20.9 15.8 19.1 55.5 73.1 66.0

EU15 45.5 40.8 354 46.2 411 345 67.7 81.1 67.9

Developing countries 16.5 21.6 40.1 18.6 214 40.2 74.9 80 68.3

Developed countries 83.5 78.4 59.9 814 78.6 59.8 64.8 80.7 67.4

World 100 100 100.0 100 100 0.0 66.5 80.6 67.8

USS billion 205 2386 12056 137 1922 9766

EU = European Union, NAFTA = North American Free Trade Agreement, PRC = People's Republic of China.

T Excluding Asian developing economies.

2 Excluding Japan.

3 Based on the United Nations country classification.

Sources: Compiled from UN Comtrade database and Trade Data CD-ROM; for Taipei,China: Council for Economic Planning and
Development.
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Within manufacturing, machinery and transport equipment (SITC 7) played a pivotal role
in the structural shift in the export composition of ADEs (Tables 7 and 8). The share

of machinery and transport equipment in the export structures of some of the more
industrialized economies of East Asia is particularly high. By contrast, that for Indonesia,
Viet Nam, and all of South Asia is much smaller. Within the machinery and transport
equipment category, information and communication techology (ICT) products have been
the most dynamic component of Asian export expansion. By 2007/2008, over 58% of total
world ICT exports originated from Asia, up from 30.8% in 1994/1995 (Table 8); the PRC
accounted for 25.4% of total world ICT exports, up from 4.2% in 1994/1995. In electrical
goods, the PRC’s world market share increased from 3.1% to 20.6% between these

2 years.

Asia’s share in the other main product categories has also increased over time, though
at a slower rate. Of particular interest here is the notable increase in the region’s share
in miscellaneous manufacturing. This mostly consists of standardized labor-intensive
manufactured goods, in particular clothing and footwear. The PRC has accounted for
much of this increase but, in contrast to ICT exports, the geographic participation has
been broader. Indonesia, India, and Viet Nam (and also a number of low-wage countries
in Southeast and South Asia, including Bangladesh, Cambodia, India, Indonesia,

Sri Lanka, and Viet Nam not covered in the table) have all recorded impressive gains in
market share.
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Table 8: World Export Shares of Selected Manufactured Products (percent)

ICT Products* Electrical Goods Road Vehicles Textiles Apparel
(75+76+772+776) (77 -772-776) (78) (SITC 65) (SITC 84)

Developing East Asia

1994/5 30.8 19.9 3.5 30.3 42.6

2007/8 53.1 35.7 8.2 34.6 50.7
Taipei,China

1994/5 4.7 3.8 1.2 7.8 2.1

2007/8 5.5 2.9 0.5 34 0.3
Korea, Rep. of

1994/5 4.7 3.1 1.6 6.5 3.3

2007/8 6.5 3.3 3.6 3.8 0.6
PRC

1994/5 4.2 6.2 0.4 9.4 22.2

2007/8 254 23.2 2.3 21.9 38.2
Hong Kong, China

1994/5 1.9 1.5 0.0 2.9 6.7

2007/8 1.1 0.8 0.0 14 2.1
Indonesia

1994/5 0.3 0.2 0.0 1.6 2.1

2007/8 0.7 0.9 0.2 1.5 2.3
Malaysia

1994/5 54 1.5 0.1 0.7 1.9

2007/8 5.4 1.3 0.1 0.6
Philippines

1994/5 1.0 0.6 0.0 0.1 1.4

2007/8 23 0.9 0.1 0.2 0.7
Singapore

1994/5 6.5 1.7 0.1 0.2 0.5

2007/8 3.5 0.8 0.1 0.2 0.1
Thailand

1994/5 2.1 1.2 0.1 1.0 1.8

2007/8 2.6 1.4 1.2 1.1 1.5
Viet Nam

1994/5 0.0 0.0 0.0 0.1 0.5

2007/8 0.2 0.3 0.0 0.5 2.5
India

1994/5 0.1 0.1 0.2 2.6 2.9

2007/8 0.2 0.6 0.4 4.2 3.6
Memo items
East Asia

1994/5 49.5 33.0 23.9 35.0 43.0

2007/8 60.9 442 229 37.8 50.9
Japan

1994/5 18.6 13.0 20.4 4.6 0.5

2007/8 7.8 8.4 14.7 3.2 0.2
Developed countries

1994/5 59.5 66.9 89.4 47.4 28.2

2007/8 32.1 46.3 76.2 38.9 19.7
Developing countries

1994/5 40.5 331 10.6 52.6 71.8

2007/8 62.3 53.7 23.8 61.1 80.3

ICT = information and communications technology.

— means data not available.

T Excluding Asian developing economies.

2 Excluding Japan.

3 Based on the UN country classification.

4 |CT Information and communication technology products.

Sources: Compiled from UN Comtrade database and Trade Data CD-ROM; for Taipei,China: Council for Economic Planning and
Development.
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A. Global Production Sharing

The fast growth of machinery trade in Asia has been driven by rapid growth of
international fragmentation of production in world trade and the increasingly deep
integration of East Asian countries into the global production networks (Athukorala 2005,
Ng and Yeats 2003). Linking Southeast Asia to the global electronics production networks
began in 1968 with the arrival of two US companies, National Semiconductors and

Texas Instruments, which set up plants in Singapore to assemble semiconductor devices
(Athukorala 2008). From about the late 1970s, the MNEs with production facilities in
Singapore began to relocate some low-end assembly activities in neighboring countries
(particularly in Malaysia, the Philippines, and Thailand) in response to the rapid growth of
wages and land prices. Many newcomer MNEs to the region also set up production bases
in these countries, bypassing Singapore. From about the early 1990s the emergence

of the PRC as the global factory of electrical and electrical goods assembly based on
parts and components imported from other countries contributed to rapid expansion of
production networks in the region. More recently, regional production networks have
begun to expand to Viet Nam. Over the past 3 decades, the process of global production
sharing has created a new division of labor among countries in the region, based on skill
differences involved in different stages of the production process and relative wages, and
improved communication and transport infrastructure (Ando and Kimura 2010). As will

be seen below, the formation of production networks has dramatically transformed the
spatial patterns of international trade in the region, with a notable “magnification” effect on
recorded trade flows operating through multiple border-crossing of parts and components
on the expansion of intraregional trade.

The most ubiquitous indicator of the intensity of fragmentation-based specialization in
world trade is the share of parts and components in total manufacturing trade (Table 9,
Panel A).9 Over the past 2 decades there has been a sharp increase in the share

of parts and components (henceforth referred to as components for brevity) in world
manufacturing trade from 19.3% in 1992/1993 to 27.1% in 2006/2007 (Table 9). This
share has increased at much faster rate in ADEs, from 17.3% to 34.0%. Components
share is particularly high among the countries in ASEAN, with all countries in East Asia
recording shares well above the world average. The combined component share in
manufacturing exports from the ASEAN countries in 2006/2007 amounted to 44.2%, up
from 22.7% in 1992/93. In spite of its intrinsic comparative advantage, India still remains
a minor player in this new form of international exchange (Krueger 2010).

9 Henceforth, for the sake of brevity, the term “components” in place of parts and components and “machinery” in
place of machinery and transport equipment are used.
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Table 9: Share of Parts and Components in Manufacturing Trade, 1992/3 and 2006/7
(percent)

Total Trade Intraregional Trade
Exports Imports Exports Imports
1992/3  2006/7 1992/3  2006/7 1992/3  2006/7 1992/3  2006/7
Developing Asia 17.3 34.0 29.0 44.2 216 53.9 329 59.5
PRC 74 256 20.4 44.0 9.4 40.6 23.7 59.2
Hong Kong, China 15.8 333 24.1 48.5 17.2 58.3 357 60.1
Taipei,China 24.7 44.2 29.5 38.9 25.3 50.5 394 58.3
Korea, Rep. of 18.1 473 30.1 31.9 21.0 63.5 38.8 38.1
ASEAN6 22.7 44.2 36.0 47.9 326 61.4 42.6 514
Indonesia 38 21.5 27.0 21.8 55 29.9 320 234
Malaysia 27.7 536 40.5 50.0 39.8 74.5 47.9 53.7
Philippines 329 71.7 326 61.3 47.2 99.6 38.6 65.8
Singapore 29.0 493 39.9 60.4 41.6 68.5 47.2 64.8
Thailand 14.1 29.9 30.6 36.1 20.2 415 36.2 38.7
Viet Nam — 11.0 — 19.1 — 15.3 — 20.5
India 3.0 10.4 17.5 229 43 14.4 20.7 24.6
Memo items
East Asia 20.2 34.1 27.2 421 249 50.1 30.3 52.8
Japan 23.9 344 19.3 29.9 28.9 42.0 19.3 342
NAFTA 28.4 31.2 374 28.8 20.9 28.8 47.6 36.3
EU15 18.3 224 21.2 23.2 18.4 220 20.5 22.1
World 19.3 27.1 19.6 27.3 NA NA NA NA

ASEAN = Association of Southeast Asian Nations, EU = European Union, NA = not applicable, NAFTA = North American Free Trade
Agreement, PRC = People's Republic of China.

— means data not available.

Sources: Compiled from UN Comtrade database and Trade Data CD-ROM; for Taipei,China: Council for Economic Planning and
Development.

In an intercountry comparison, there is a remarkable similarity of component shares

in manufacturing exports and imports across all East Asian countries other than the
PRC, reflecting overlapping specialization patterns in component assembly and testing
among countries in the region. The PRC’s manufacturing trade patterns differ from its
East Asian neighbors. In particular, the components share in the total manufacturing
imports of the PRC (44% in 2006/2007) is much larger compared to the corresponding
share in its manufacturing exports (25.6%). This difference between the PRC and the
other countries in the region is consistent with the earlier observation that the PRC'’s rise
in world trade has brought about a notable shift in the division of labor within regional
production networks, with ASEAN countries playing an increasing role in producing
parts and components for the rapidly growing final assembly activities in the PRC. The
bulk of components used in final assembly in the PRC come from other countries in the
region. At the same time, final goods (total exports minus components) account for an
overwhelming share of the PRC’s exports to the rest of the world, mostly to the EU and
the US.
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B. Intraregional Trade

A notable outcome of the rapid expansion of production networks has been been the
rapid growth of cross-border trade in parts and components within the regions. For
instance, in 2006/2007, components accounted for 53.9% of intra-ADE exports (59.5%
of imports) compared to 34.0% in the regions total exports (44.2% of total imports).
Interestingly component share in intra-ADE trade is much higher compared to that of
intraregional trade in the North American Free Trade Agreement (NAFTA) and the EU-15.

Driven largely by component trade, the share of intraregional nonoil trade in total world
trade of ADEs increased continuously from about 20% in 1985 to over 52% by 2008
(Figure 2). Until about the late 1990s, both intraregional trade shares of imports exports
closely moved together. However, the time pattern has changed notably from then on.
While the intraregional impost share has continued to increase at a faster rate, the
intraregional export-to-GDP ratio virtually stagnated or recorded a mild decline in some
years. Consequently, the rate of increase in total intraregional trade share has remarkably
slowed. This notably asymmetry in the growth of intraregional exports and imports (and
the consequent slow expansion in total intraregional trade) is a reflection of East Asia’s
unique role within global production networks, in particular the PRC’s role as the premier
assembly center within these networks based on parts and components procured from
the rest of East Asia (Athukorala 2009).
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Figure 2: Intraregional Trade Shares of ADEs, 1986-2007 (percent)
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Source: Based on data compiled from the UN Comtrade database.

IV. Modelling Trade Flows

This section reports results of an econometric exercise undertaken to predict trade flows
of the 12 countries to 2030 based on trade equations estimated at the country level
using data for the period 1985 to 2008. The analytical tool used for this purpose is the
gravity model, which has become the “workhorse” for modeling bilateral trade flows. The
standard gravity model postulates that trade between two countries, like the gravitational



20 | ADB Economics Working Paper Series No. 241

force between two masses, is a function of their economic size and the geographic
distance between them.10 This basic model is augmented by adding a number of
explanatory variables found in previous studies!! to improve the explanatory power of the
estimated trade equations.

The specification of the gravity model is:

Ln(X,-J or M,-,j) = a + B4n(GDP; GDPj) + ﬁzlnDST,-J + B3 LNG,-J + ﬂ4ADJ,-J- +
ﬂ5lnRWG,-J + BeRTA; + ﬁ7CLN,-j + BgDAFC + BgDGFC + yT + &j
Subscripts i and j refer to the reporter and the partner country in bilateral trade relation

and the variables are listed and defined below, with the postulated sign of the regression
coefficient for the explanatory variables in brackets.

XorM Bilateral trade (export or import) between j and j

GDP Real gross domestic product (GDP), a measure of the economic size (+)
DST Distance between the economic centers of i and j (-)

LPI Index of the quality of trade-related logistics (LP/)

LNG Dummy variable that is unity if i and j have a common language and zero

otherwise (+)
ADJ Dummy variable that is unity if i and j share the same border (+)

RTA Dummy that is unity if both i and j belong to the same
referential trade agreement (RTA) (+)

CLN Dummy variable that is unity if i and j have a common language
(a measure of cultural affinity) (+)

DAFC Binary dummy variable for the Asian financial crisis, 1997—-1998

DGFC Binary dummy variable for the global financial crisis, 2008

o Constant term

T Set of time dummy variables to capture year-specific “fixed” effects

€ tSt%chastic error term representing the omitted other influences on bilateral
rade

10 For an introduction to the gravity model and recent methodological and theoretical advances in its applications to
trade flow modeling, see Bergeijk and Brakman (2010).
11 Bergeijk and Brakman (2010) provide a comprehensive survey of this literature.
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Table 10: Share of Parts and Components in Trade Flows, 2006/7 (percent)

Reporting Economy/Region Developing NAFTA EU15 World
Asia
(a) Exports
Developing East Asia 1992/3 21.6 17.0 14.7 17.3
2006/7 53.9 22.7 21.6 34.0
PRC 1992/3 9.4 5.8 6.0 7.4
2006/7 40.6 171 16.3 25.6
Korea, Rep. of 1992/3 21.0 20.6 16.3 18.1
2006/7 63.5 36.6 26.8 44.2
Taipei,China 1992/3 253 239 31.9 24.7
2006/7 50.5 35.0 376 442
ASEAN6 1992/3 326 21.1 17.3 22.7
2006/7 61.4 32.1 33.9 44.2
Memo Items
East Asia 1992/3 24.9 21.1 17.7 20.2
2006/7 50.1 25.1 24.1 34.1
Japan 1992/3 289 255 20.9 239
2006/7 42.0 31.5 304 344
NAFTA 1992/3 315 29.0 304 28.4
2006/7 49.8 28.8 30.6 31.2
EU15 1992/3 20.5 23.1 18.4 18.3
2006/7 34.8 22.1 22.0 224
(b) Imports
Developing East Asia 1992/3 329 453 27.7 29.0
2006/7 59.5 403 31.7 442
PRC 1992/3 23.7 19.7 235 20.4
2006/7 59.2 40.1 31.6 44.0
Korea, Rep. of 1992/3 38.8 353 16.5 30.1
2006/7 38.1 38.9 229 31.9
Taipei,China 1992/3 394 299 19.8 295
2006/7 58.3 40.2 28.0 38.9
ASEAN6 1992/3 42.6 45.2 28.0 36.0
2006/7 514 67.5 41.7 47.9
Memo Items
East Asia 1992/3 303 4238 233 27.2
2006/7 52.8 54.7 33.1 421
Japan 1992/3 19.3 35.2 123 19.3
2006/7 34.2 41.0 18.9 29.9
NAFTA 1992/3 29.5 47.6 355 374
2006/7 26.0 36.3 25.1 28.8
EU15 1992/3 18.5 36.0 20.5 21.2
2006/7 22.8 34.1 22.1 23.4

ASEAN = Association of Southeast Asian Nations, EU = European Union, NAFTA = North American Free Trade Agreement,
PRC = People's Republic of China.
Source: Compiled from UN Comtrade database.
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The model is estimated for each of the 12 Asian economies, separately for total exports
and imports of merchandise trade (SITC 1 through 9), nonoil, and manufacturing trade
(SITC 5 though 8 less 68). Trade data are from the Comtrade database. Data on GDP
are extracted from the World Bank’s World Development Indicators database. The
nominal (US$) trade data extracted from the Comtrade database are converted into real
terms using US trade price indices extracted from the US Bureau of Labor Statistics
database.

Table 11: Intraregional Shares of Manufacturing Trade: Total, Parts and Components,
and Final Trade, 1992/3 and 2006/7 (percent)

Developing NAFTA EU15
Asia
Total Manufacturing?
Exports
1996/7 44.2 44.4 60.1
2006/7 374 48.1 56.9
Imports
1996/7 40.4 36.3 63.6
2006/7 50.4 320 57.9
Trade (exports + imports)
1996/97 423 39.9 61.8
2006/7 43.9 384 57.5
Parts and Components
Exports
1996/7 38.8 435 65.1
2006/7 56.0 47.8 55.9
Imports
1996/7 345 39.5 59.8
2006/7 55.6 40.1 55.0
Trade
1996/7 36.6 41.4 62.4
2006/7 55.8 44.2 55.5
Final Goods3
Exports
1996/7 45.0 447 58.8
2006/7 28.7 48.8 57.1
Imports
1996/7 414 353 64.7
2006/7 46.5 30.2 59.2
Trade
1996/7 43.2 394 61.8
2006/7 376 373 58.1

T Intraregional trade shares have been calculated excluding bilateral flows between the PRC and Hong Kong, China.

2 SITC 5 to 8 less SITC 68.

3 Total (reported) trade — parts and components.

Sources: Compiled from UN Comtrade database and Trade Data CD-ROM; for Taipei,China: Council for Economic Planning and
Development.
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Data on LPI come from the newly developed Logistics Performance Index database

of the World Bank (Arvis et al. 2007), which provides the first in-depth, cross-country
assessment of trade-related logistic provisions. It covers 150 economies, including 28
in developing Asia. It is based on a worldwide survey of global freight forwarders and
express carriers, complemented by a number of qualitative and quantitative indicators of
the domestic logistics environment, institutions, and performance of supply chains. The
data on bilateral distance come from the trade patterns database of the French Institute
for Research on the International Economy (CEPII). The CEPII distance measure is a
composite measure of the bilateral great-circle distance between major cities of each
economy compiled by taking into account the trading significance of each city in each
economy. Export shares for 2000 are used in compiling the distance measure for each
economy. For a complete listing of variables and data sources see Appendix Table 1.

A. Trade Equations

Of the three standard panel data estimation methods (pooled ordinary least squares
[OLS], random effects, and fixed effects estimators), the fixed effect estimator is

not appropriate in this case because the model contains a number of time-invariant
explanatory variables that are central to the analysis. In experimental runs, both pooled
OLS and random-effects estimators are used. The Bruesch-Pagan Lagrange multiplier
test failed to reject the null hypothesis of random effects, favoring the use of pooled
OLS estimator. The preferred (pooled OLS) estimates are reported in Table 12. Note
that PGDP, and PGDP, could not be retained in the final estimates because of their high
correlation with the counterpart GDP variables. Common border dummy was deleted in
the final estimates because of its high correlation with the distance variable.

The coefficients of the two standard gravity variables (GDP in pairs, and the distance)
are statistically significant with the hypotheses signs in all cases. The coefficient of the
distance variable is well within the range of 0.7-1.20 commonly found in various gravity
model applications. The coefficient of GDP in pairs is consistently closer to unity. The
LPI performs remarkably well in explaining both imports and exports, with statistically
significant and positive coefficients in all cases. The other control variables are not
uniformly significant across all countries, both on import and export sides. These variables
have been retained in a given equation only if the coefficients carried the expected sign
with a t-ratio of more than unity. In terms of the overall fit the export equations generally
performs better (with R2 s of closer to 0.80) than the import equations (R2s of around
0.65). As one would expect, estimated equations (both exports and imports) for nonoil
trade generally exhibit a better overall fit compared to those for total trade.
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B. Trade Projections

The estimated equations are used for predicting trade flows for the period 2010-2030.
The methodology involved estimating total trade for each country as the sum of bilateral
trade flows estimated using the estimated import and export equations. In making these
projections, GDP projections generated in this research project are used for the ADEs.
GDP projections for the other trading partner countries of ADEs come from the USDA
database.

Trade flow projections (US$ billion) for total merchandise trade and nonoil merchandise
trade for the ADEs are reported in Appendix Table 2. It is important note that these
perditions are based on the assumption that the past trade patterns will continue
unchanged for the ensuing 2 decades. In reality, the nature of trade orientation of an
economy changes with the passage of time reflecting both structural changes in the
domestic economy and changes in global trade patterns. The following discussion
focuses on predictions for nonoil trade because the degree of dependence on oil and gas
trade varies significantly among the countries.

Annual growth rates of projected trade flows are reported in Table 12. Total nonoil exports
from ADEs are projected to grow at an annual rate of 7.9% during 2010-2020 and 9.9%
during 2020-2030 (Table 12, panel a). Predicted growth rates of imports for the two
subperiods are 8.4% and 6.8%, respectively. A comparison of the estimates on export
and import sides points to a mild tendency for narrowing of the overall trade deficit of the
region over the years. The annual growth rate of exports from the PRC is projected to
decline from 10.4% during 2010-2020 to 8.1% between the 2 decades. Predicted import
and export growth rates varies notably among the 12 economies, with significant slowing
down of trade expansion in three NIEs (the Republic of Korea; Singapore; Taipei,China)
compared to the other countries. Overall the estimates point to a notable convergence in
the rate of trade expansion among the countries over the years.

Intraregional nonoil trade in ADEs are projected to grow at a slightly faster rate compared
to their overall (global) trade (compare figures reported in Panel A and B in Table 12).
Exports from these countries to regional markets during 2010-2030 will grow at 9.2%
compared to 8.5% growth in the region’s total exports. The comparable figures on

the import side are 8.4% and 7.1%, respectively. During these 2 decades the PRC’s
intraregional exports are protected to grow at 10.5% compared to an overall export
growth rate of 9.2%. In all other countries intraregional trade would also grow at a

faster rate compared to overall trade, driven by trade expansion associated with faster
economic growth.
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Reflecting these growth rate differentials between intraregional and total trade,
intraregional share in total trade of ADEs will increase continuously during 2000-2030
(Table 13, Figure 3). Intraregional nonoil export share in ADEs would reach 64.9% in
2030 from 56.9% in 2010. The increase on the import side would be from 53.5% to
59.5%. Intraregional trade shares are predicted to increase in all countries in the region,
with those of the second-tier ADEs increasing at a faster rate compared to the Republic
of Korea; Singapore; and Taipei,China. The PRC'’s intraregional export and import shares
are predicted to increase from 51.6% to 59.6%, and 41.7% to 81.9%, respectively,
between 2010 and 2030.

Trade openness of the region, measured by the trade-to-GDP ratio, is projected to
increase sharply from 39.4% in 2010 to 74.4% in 2030. Among the 12 economies,

Hong Kong, China; Malaysia; Singapore; and the Philippines are notable for maintaining
very high trade/GDP ratios for a long period of time (Krugman 1995). By the end of the
projection period, Thailand and Viet Nam too are likely to join this group of “super trading
economies”. The PRC’s degree of trade openness is projected to increase from 41.7% in
2010 to 81.9% in 2030. The degree of trade openness of India and Pakistan is projected
to remain low compared to their East Asian counterparts. As already noted, these figures
need to be treated with caution: they are based on the assumption that patterns of trade
pertaining to the estimation period 1986—2008 will continue unchanged during the ensuing
2 decades. In particular, it is important to take into account the likely impact of the current
policy emphasis in the PRC on rebalancing growth.
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V. Concluding Remarks

Developing Asian economies have become increasingly open to foreign trade and
investment over the past 4 decades, but still there are notable contrasts patterns
between East and South Asia, particularly between the PRC and India, notwithstanding
converging growth rates. India and other South Asian countries have continued to remain
underperformers.

Global production sharing has become an integral part of the economic landscape of
East Asia. The degree of dependence on this new form of international specialization

is proportionately larger in East Asia, in particular in the Association of Southeast

Asian Nations (ASEAN), than in North America and Europe. A highly important recent
development in international fragmentation of production has been the rapid integration
of the PRC into the 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
extraregional markets, mostly North America and Europe.

The PRC’s emergence as a major trading power and an investment location is not a
zero sum proposition from the perspective of the region. The PRC’s rapid integration

into regional production networks is an important counterpoint to the popular belief that
its 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 Asian countries have grown rapidly, in line with the equally rapid
expansion of manufacturing exports from the PRC to extraregional markets, mostly North
America and Europe. The PRC’s pivotal role with regional production networks also
seems to have added further dynamism to regionwide MNE operations. 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-
office service operations in other countries. Even if the PRC continues to remain relatively
attractive as an assembly center, not all stages of production within vertically integrated
global industries are going to move there; supply chain managers are reluctant to source
all of their inputs from just one nation, preferring instead to diversify the risk of exchange
rate instability or supply disruptions. There is also evidence that rapid growth in wages
has already begun to erode some of the PRC’s cost advantages, encouraging firms in
the PRC to relocate labor-intensive manufacturing activities to low-wage countries in the
region.

A notable outcome of the rapid expansion of production networks has been the rapid
growth of cross-border trade in parts and components within the regions; component
share in intra-ADE trade is much higher compared to that of intraregional trade in NAFTA
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and EU-15. Driven largely by cross-border component trade, the share of intraregional
nonoil trade in total world trade of ADEs increased continuously from about 20% in 1985
to over 52% by 2008. The intraregional share of imports has increased at a much faster
rate compared to the intraregional share of exports, reflecting ADEs’ unique role within
global production networks, in particular the PRC’s role as the premier assembly center
within these networks based on components procured from the other countries in the
region.

According to projections based on the standard gravity modelling framework, total nonoil
exports and imports from ADEs would increase at an annual rate of 8.5% and 7.8%
during 2010-2030, exhibiting a mild slowdown in the rate of growth over time. The growth
of intraregional trade would be about 1.2 percentage points faster, resulting in an increase
in intraregional share in total exports and imports of countries in the region from 53.5% to
9.5%, and 56.9% to 63.3%, respectively. Trade openness of the region, measured by the
trade-to-GDP ratio, is projected to increase from 39.4% in 2010 to 74.4% in 2030. These
predictions need to be treated with caution as they are based on the assumption that
patterns of trade pertaining to the estimation period 1986—2008 will continue unchanged
during the ensuing 2 decades.
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Appendix: Trade Data Compilation

The data used in the analysis of trends and patterns trade flows for all economies other than
Taipei,China are compiled from the UN Comtrade database, based on Revision 3 of the Standard
International Trade Classification (SITC, Rev. 3). Data for Taipei,China are obtained from the trade
database (based on the same classification system) of the Council for Economic Planning and
Development.

To analyze the growing importance of regional production networks in determining trade patterns,
detailed (5-digit) data for the period 1992—-2008 are used. Although the SITC Rev. 3 was
introduced in the mid-1980s, a close examination of country-level data shows that data recording
systems in many countries had considerable gaps in the coverage parts and components trade
until the early 1990s. Therefore 1992 is used as the starting year for data disaggregation.

In previous studies of international production fragmentation and trade patterns (e.g., Ng and
Yeats 2003, Athukorala 2005, Athukorala and Yamashita 2008) commodity coverage was limited

to parts and components, which can be directly identifiable based on the commodity nhomenclature
of the US Standard International Trade Classification (SITC). 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 SITC 7 and 8 to other product
categories, such as pharmaceutical and chemical products (SITC 5) and machine tools and
various metal products (SITC 6). This study uses 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 (available at http:/www. unstats.un.org/
unsd/cr/registry) in the product list of the WTO Information Technology Agreement with the
Harmonized System (HS) of trade classification at the 6-digit level. Information gathered from firm-
level surveys conducted in Malaysia and Thailand as part of this author’s ongoing research in this
field was used to fill gaps in the list. 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 and components and
assembled products in international trade data. The only practical way of doing this is to focus
on the specific industries in which network trade is heavily concentrated. Once these industries
are identified, assembly trade can be tentatively estimated as the difference between parts

and components, directly identified based on the list here, and recorded trade in these product
categories (Krugman 2008). This is the procedure followed here. Guided by the available literature
on production sharing, seven product categories are identified: office machines and automatic
data processing machines (SITC 75), telecommunication and sound recording equipment (SITC
76), semiconductors and semiconductor devices (SITC 772 and 776), electrical goods (SITC
77-772-776), 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. Admittedly however,
the estimates based on this list do not provide a 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, sport 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 (though 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
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cover these items is unlikely to be substantial because network trade in final assembly is heavily
concentrated in the product categories covered in the decomposition.

The data are tabulated using importer records, which are considered to be more appropriate for
analyzing trade patterns than the corresponding exporter records. It is generally believed that data
compiled from importer records are less susceptible to recording errors, and reveal the origins and
composition of trade more accurately than other records, because there are normally important
legal penalties for incorrectly specifying this information on customs declarations. Importer records
are also presumably less susceptible to double-counting and erroneous identification of the source/
destination country in the presence of entrepot trade, for example, the PRC’s trade through Hong
Kong, China; and Indonesia’s trade through Singapore (Ng and Yeats 2003, Feenstra et al. 2005).

Appendix Table 1: Variables Construction and Data Sources for Gravity Model Estimation

Label Definition Data Source/Variable Construction
X, M Value of bilateral trade (imports and exports) in Exports (at CIF price, USS): compiled from
US$ measured at constant (2000) prices. importer records of UN-COMTRADE online

database. Exports and import values are deflated
by US import and export price indices extracted
from the US Bureau of Labor Statistics database.

GDP, GDPP  Real GDP and real per capita GDP (at 1995 price) ~ World Development Indicators, The World Bank

DIST Weighted distance measure of the French CEPIl database
Institute for Research on the International
Economy (CEPII), which measures the bilateral
great-circle distance between major cities of each

country

LPI World Bank logistic performance index Arvis et LPI database, World Bank
al. (2007)

LNG A dummy variable which is unity if i and jhave a  CEPIl database

common language and is zero

ADJ A binary dummy variables that takes the value 1 CEPII database
for countries sharing a common land border, and
0 otherwise
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