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Summary 

In recent years, so-called new theories of international trade have 
been rapidly developed to provide better explanations of actual trading 
patterns. These new trade theories, which are based on the concepts of 
product differentiation, imperfect competition, and economies of scale, seek 
to explain why trade takes place even when countries do not differ much in 
relative factor endowments or labor productivity. The theories seem to 
explain the pattern of trade between Japan and the five Pacific Basin 
countries (Indonesia, Korea, Malaysia, Singapore, and Thailand) that 
initiated industrialization in the postwar period--patterns that led to 
strong economic growth in the 1980s. 

The purpose of this paper is to analyze the patterns of trade between 
Japan and these five Asian countries in the light of insights provided by 
the new trade theories. In particular, the paper attempts to examine the 
pattern of trade in 1975 and to determine how it had shifted by 1985. In 
doing so, we examine the deepening economic linkages in the Pacific Basin 
region, using data on intermediate inputs, final products, and sellers and 
buyers by country and industry from the international input-output tables 
for the available years, 1975 and 1985. 

This paper shows first that Japan has remained a substantial net 
exporter of manufactured or capital-intensive products and a large net 
importer of primary, or natural-resource, labor-intensive products. It also 
shows, however, that Japan's intra-industry trade in manufactured products 
with the five Asian countries has increased, although inter-industry trade 
remained dominant with those countries, such as Indonesia and Malaysia, that 
are rich in natural resources. The increase in intra-industry trade was 
more actively observed in manufactured intermediate inputs (such as 
chemicals, machinery, and metals) than in final products. The rapid growth 
reflected Japan's increasing dependence on these manufactured products and 
the expanding intra-industry import/export markets in its Asian partners. 
In particular, Japanese industries imported more manufactured intermediate 
inputs from parallel industries in its Asian partners than they obtained 
from counterpart industries in Japan. As manufacturing firms subdivided the 
production process of intermediate inputs and shifted their production 
locations to different countries, the division of labor between Japan and 
the five Asian countries changed substantially. The largest increase in 
imports was observed for machinery products and can be attributed to an 
expansion of intra-firm trade as a result of Japan's foreign direct 
investment (FDI) in these countries. 

Although the paper does not cover the large-scale structural change in 
trade that took place after the yen began to appreciate in 1985, the 
deepening of economic linkages between Japan and the five Asian countries 
was obserT?ed before 1985. Thus, we believe a detailed analysis of the 
structural changes before 1985 is important in understanding the growing 
international division of labor taking place in the Pacific Basin countries. 





I. Introduction 

In recent years, so-called "new" theories of international trade have 
rapidly developed to provide a better explanation of the actual pattern 
of trade. These new trade theories, based on the concepts of product 
differentiation, imperfect competition and economies of scale, seek to 
explain why trade takes place even when countries do not differ much in 
relative factor endowments or labor productivity. Compared with so-called 
"conventional" trade theories, such as those of Hecksher-Ohlin and Ricardo, 
the new trade theories focus on five main facts: (i) a large part of trade 
consists of two-way flows of products with similar factor intensity; 
(ii) countries with similar relative factor endowments participate actively 
in trade activities; (iii) intermediate inputs account for a large part of 
trade flows; (iv) intra-industry trade in manufactured products occurs 
mainly between technologically-advanced countries or countries producing 
high-quality products; (v) intra-industry and intra-firm trade associated 
with foreign direct investment (FDI) take place frequently. 

The new trade theories provide three main conclusions on the static 
pattern of trade (e.g., Helpman and Krugman (1985)). 

(i) Relatively capital-rich (labor-rich) countries are net exporters 
of capital-intensive (labor-intensive) products and net importers of 
labor-intensive (capital-intensive) products. 

(ii) Inter-industry trade dominates between countries that differ 
significantly in relative factor endowments, while between countries 
with similar factor endowments, intra-industry trade is dominant. 

(iii) Intra-industry trade in manufactured intermediate inputs and 
final products takes place even when countries have the same relative 
factor endowments. 

The new trade theories also seek to explain the dynamic pattern of 
trade (e.g., Flam and Helpman (1986) and Shirai and Huang (1994)). 
According to the theories, 

(i) Industrialization that takes place in developing countries and 
results in (a) quality improvement; (b) technology advancement; and 
(c) an increase in factors specific to manufacturing industries, 
expands intra-industry trade toward more capital-intensive or higher- 
quality manufactured products. In other words, industrializing 
countries increase exchanges of manufactured final products that 
differ in variety and quality. 

(ii) Industrialization increases intra-industry .and intra-firm trade 
in manufactured intermediate inputs if the production process is 
subdivided across countries and each country specializes in different 
intermediate inputs. 
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(iii) FDI in search of a low-cost labor force promotes conditions 
(a) and (b) by shifting production locations of labor-intensive 
products to developing countries (Helpman (1984) and (1985)). As a 
result, when developed countries expand exports of capital-intensive 
intermediate inputs and final products and imports of labor-intensive 
products, both intra-industry and intra-firm trade increase. 

These explanations of the static and dynamic trade patterns seem to 
fit the pattern of trade between Japan and the rapidly industrializing 
Asian countries. Since the post-war period, these Asian countries have 
promoted industrialization policies that have led to strong economic 
growth in the 1980s.' From the beginning, the Newly Industrializing 
Economies (NIEs)-- Hong Kong, Korea, Singapore, and Taiwan Province of 
China--selected an export-promoting industrialization policy because they 
lacked natural resources and had small domestic markets. By contrast, 
the Association of Southeast Asian Nations (ASEAN), which includes 
Indonesia, Malaysia, the Philippines, and Thailand, initially selected an 
import-substituting industrialization policy and later adopted an export- 
promoting industrialization policy. In both cases, the rapid pace of 
industrialization in these Asian countries changed their pattern of trade 
with advanced countries like Japan to a considerable degree. 

Appealing to the new trade theories, this paper analyzes the changes 
in trade patterns between Japan and five other Pacific Basin.countries 
over the 1975-85 period. Indonesia, Korea, Malaysia, Singapore, and 
Thailand have been selected for the purpose of examining the deepening 
economic linkages in the region. In order to obtain trade data on 
intermediate inputs, final products, and on sellers and buyers specified 
by country and industry, we utilize data of the International Input-Output 
Tables for the years that were available--l975 and 1985. 

It should be noted that deepening economic linkages between Japan 
and the five Pacific Basin countries were already in evidence before 1985. 
We therefore believe that a detailed analysis of the structural changes 
before 1985 is important to understanding the growing international division 
of labor that has been taking place in the Pacific Basin countries during 
the post-1985 period. 

Before moving to the discussion, it seems appropriate to mention some 
limitations of the paper. First, it does not examine the impact of trade 
liberalization on the structure of trade, nor does it cover the changes in 
international trade that have taken place since the appreciation of the 
yen in 1985, when Japan increased its FDI to the five Asian countries 
being examined. Further, it does not analyze the impact of increased FDI 
from Korea and Singapore to other labor-abundant Asian countries in the 
1980s--whether this financial assistance may have contributed to deepening 
the international trade linkages in the region or led to an expansion of 
intra-industry trade between the more industrialized and less industrialized 
Asian countries. Thus, the paper does not consider the impact of the 
recent movement toward intra-regional economic integration on the structure 
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of trade in the Pacific Basin. Although these issues are beyond the scope 
of this paper, they are important topics for future research. 

This paper consists of six sections. Section II undertakes an 
overview of the economic linkages between Japan and the five Asian 
countries. Section III analyzes the static and dynamic pattern of trade 
between the countries by considering intra- and inter-industry trade. 
Section IV focuses on static and dynamic import-export structures of the 
Japanese manufacturing industries. In particular, the section focuses 
on two types of trade flows of manufactured products. One type is of 
intermediate inputs imported by the Japanese manufacturing industries 
and the resulting input relationships established with the interacting 
industries. The other type is of manufactured products produced by the 
Japanese manufacturing industries and exported as intermediate inputs, 
and the resulting output relationships created with the associated 
industries. Section V undertakes an overview of the trends in trade 
since 1985. Section VI contains concluding remarks. 

II. Overview of the Economic Linkages Between Japan 
and the Pacific Basin Countries 

The intra-regional economic linkage between the Pacific Basin 
countries has deepened significantly in recent years and is clearly 
observed in international trade transactions between the countries. More 
than half the exports and imports of the fourteen Pacific Basin countries 
(including Canada and the United States) were transacted between these 
countries. For example, in 1984, exports and imports of countries within 
the region reached 61 percent and 58 percent of their total exports and 
imports. This intra-regional trade is considered high, particularly when 
compared with intra-regional trade in the European Union, whose exports 
and imports achieved 52 percent and 50 percent, respectively (Kraus and 
Lutkenhorst (1986)). 

While the deepening of the intra-regional economic linkage can be 
partly attributed to a wave of trade liberalization or a political 
movement toward intra-regional economic cooperation, it is also the result 
of strong endogenous market forces along the "international production 
cycle" (Vernon (1966)). According to the international production cycle 
theory, in the first stage the production of labor-intensive products takes 
place, such as consumer electronics, processed food, and textiles. Also, 
the production of heavy industrial products, such as metals, refined oil 
products, and chemicals, is initiated at this stage. These products are 
usually produced through import-substitution programs. In the second stage, 
countries experience an increase in labor costs. In this stage, countries 
increase productivity in the labor-intensive industries by introducing 
advanced technology, upgrading their products, or beginning production of 
higher value-added products. At the same time, heavy industries become 
competitive, catching up to international standards. In the third stage, 
countries finally lose competitiveness in the labor-intensive industries. 
These industries are gradually phased out and as a consequence, firms shift 
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production locations to other labor-abundant countries or they switch to 
the production of more capital-intensive or advanced-technology industries. 

The relationships between Japan and the five Asian countries followed 
this process of the international production cycle (Mardon and Paik (1992)). 
Japan, which revitalized the industrialization process in the 195Os, had 
already experienced an increase in labor costs in the 1960s and subsequently 
increased productivity of labor-intensive products to deal with high lab<. 
costs, or, following the production cycle, it intensified production of 
capital-intensive products. In the 196Os, Japan gained a comparative 
advantage in labor-intensive products such as apparels, rubber, plastic, 
textiles, and nonmetallic minerals. Also during this period, Japan already 
had a comparative advantage in some capital-intensive products such as 
machinery and transport equipment. In the 197Os, Japan lost its comparative 
advantage in the labor-intensive products and gradually shifted to higher 
value-added capital-intensive or advanced-technology-intensive products. 
As a result, Japan enhanced its comparative advantage in these products in 
the 1980s. 

In the meantime, the five Asian countries followed the international 
production cycle on the basis of their relative factor endowments. Among 
the five Asian countries, Indonesia, Malaysia, and Thailand are endowed 
with natural resources or a large labor force, while Korea and Singapore 
are rich in capital stock per capita and have a skilled labor force 
(Table 1). Korea and Singapore, which lack natural resources or large 
domestic markets, successfully initiated export-promoting industrialization 
in the 1960s and since then have moved into higher stages of the production 
cycle by integrating higher technological processes to advance their 
industrial production. They increasingly developed a comparative advantage 
in capital-intensive products such as radio, television, telecommunication 
equipment, and office and computer equipment products. In the 198Os, the 
two countries experienced an increase in labor costs and entered the third 
stage. They upgraded their consumer-oriented products by increasing labor 
productivity and shifted toward more value-added market niches. They also 
gained international competitiveness during this period, particularly in 
capital-intensive industries. As a result, they increased exports of 
automobiles, fertilizers, machine tools, metal products, and ships. 

Indonesia, Malaysia, and Thailand, which are rich in natural resources 
or have fertile soil suitable for agriculture, initiated their industriali- 
zation in the 1960s based on natural resources such as food processing, 
combined with the development of heavy industries. Thus, during this period 
exports were primarily of agricultural and mining products. In the 1980s 
when Korea and Singapore were faced with increased labor costs, these three 
countries experienced rapid industrial growth in labor-intensive industries 
by taking advantage of their low cost labor force. 

Since 1985, when the yen appreciated sharply, this international 
production cycle accelerated and as a consequence, Japan's FDI surged in 
the five Asian countries. Traditionally, Japan's FDI in the Pacific Basin 
region was oriented toward natural resource-based industries for the purpose 
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, Table 1. Factor Endowments of the Countries in the Pacific Basin 

Indonesia Korea Malaysia 
- 

Arable land 
1968 15,050 2,319 5,533 
1988 21,378 2,135 4,337 

Capital stock 
1968 27,190 21,121 15,785 
1988 301.662 303,380 123,496 

Labor force 
1968 38.3 9.8 3.1 
1988 78.9 16.4 6.1 

Oil reserves 
1968 8,850.O 0.0 500.0 
1988 8,169.2 0.0 2,941.8 

Psacharopoulos indexes 
1968 296.0 1.013.0 563.0 
1988 925.8 2,410.9 1,227.g 

Singapore Thailand 

Arable land L/ 
1968 12.0 13,300 
1988 4.0 

Capital stock 11 
18,459 

1968 9,770 28,441 
1988 52,982 127,567 

Labor force l/ 
1968 0.7 16.2 
1988 1.2 30.8 

Oil reserves 41 
1968 0.0 0.2 
1988 0.0 82.2 

Psacharopoulos index ?/ 
1968 1,024.O 213.0 
1988 2,213.0 1,026.4 

Source: Noland, M., (1990), Table A.2 and A.3, pp. 199-204. 

1/ Thousands of hectares 
2/ Millions of 1980 PPP dollars 
J/ Millions 
&/ Millions of barrels 
>/ Defined as the average per capita expenditure on education embodied in 

the labor force and regarded as a proxy for human capital 
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of acquiring raw materials such as copper ore, iron ore, oil, and natural 
gas. However, since the 197Os, this type of FDI has gradually declined. 
For example, Japan's FDI in mining accounted for 11.3 percent in the 195Os, 
31.8 percent in the 196Os, 25.1 percent in the first half of the 197Os, 
15.4 percent in the second half of the 197Os, and 9.9 percent in the first 
half of the 1980s. Japan's FDI in Indonesia was particularly high. 

Meanwhile, Japan's annual FDI flow in the region's manufacturing 
industries swelled from $1.57 billion in 1951-74 to $3 billion in 1975-80. 
It surged further in the late 198Os, from $2.95 billion in 1981-85 to 
$11 billion in 1986-90. Originally, Japan's FDI was concentrated in 
manufacturing, mainly in response to the wave of import-substituting 
industrialization that was under way in the ASEAN countries during the 
1950s to the early 1960s. At the same time, Japan provided FDI to 
manufacturing industries in the NIEs to promote the export of locally- 
produced products to Japan and to third countries. 

During the 198Os, however, Japan increased its FDI in the region's 
locally-produced products for the purpose of increasing their export to 
Japan. Between 1951 and 1974, this FDI was concentrated in the textile 
and consumer electronics industries. Between 1975 and 1980, the FDI was 
directed to the chemicals, metals, and nonferrous metal industries, while 
it declined in the textile industry. In the early 198Os, Japan increased 
FDI to the transport equipment industry and in the late 1980s increased it 
again in the electronics industry. The increased FDI in the electronics 
industry was more evident in Indonesia, Malaysia, and Thailand than in 
Korea and Singapore because of the lower costs of labor in the former 
countries. Consequently, the export share of manufactured products, which 
were produced by Japanese-affiliated local firms in the Pacific Asian 
countries and for shipment to Japan, expanded from 10 percent in 1981, 
to 12.3 percent in 1984, and to 16.1 percent in 1987 (Uriu, Koishi, and 
Shinohara (1991)). 

In recent years, Japan's FDI by parts makers has accelerated as they 
have been shifting their' production locations to increase local production 
networks and raise sales in the region (Japan Export-Import Bank (1992)). 
As a result, the local content ratio of parts for Japanese firms increased 
significantly. For example, the share of domestically-produced parts by 
Japanese-affiliated firms in the Pacific Asian countries expanded from 
36.1 percent in 1984, to 42 percent in 1987, and to 49.1 percent in 1990 
(Uriu, Koishi, and Shinohara (1991)). 

Japan played a dominant role as a major trade partner of the five Asian 
countries. Japan's role exceeded that of the United States, except in the 
case of Korea where the United States was the major export market (Kraus and 
Lutkenhorst (1980)). Table 2 shows that Japan supplied the major portion of 
the five countries' imports in both 1978 and 1984. Japan has been a major 
supplier of capital-intensive intermediate inputs and of capital products, 
which helped these countries to industrialize their economies and led to 
export growth. For example, Japan supplied 40 percent of Korea's imports 
in 1978 and still maintained a 25 percent share in 1984. 
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Table 2. Japan: Share of Exports and Imports with the Five Asian Countries 

(In Dercent) 

1978 1984 
Export Import, Export Import 

Indonesia 39.2 30.1 47.3 23.8 

Korea 

Malaysia 

Singapore 9.7 19.2 9.4 18.4 

Thailand 20.3 30.7 13.0 26.8 

Source: Kraus and Lutkenhorst (1986), Table 22, p. 123. 
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The rapid progress of industrialization that took place in the five 
Asian countries changed the trade structure, shifting their economies 
toward capital-intensive industries. For example, between 1970 and 1991, 
the value-added share of machinery and transport equipment in manufacturing 
increased from 2 percent to 12 percent for Indonesia, from 11 percent to 
33 percent for Korea, from 8 percent to 35 percent for Malaysia, from 
28 percent to 52 percent for Singapore, and from 9 percent to 14 percent 
for Thailand (World Bank (1994a)). Thus, 'the shares of these products in 
merchandise exports increased from 0 percent to 4 percent for Indonesia, 
from 7 percent to 40 percent for Korea, from 2 percent to 38 percent for 
Malaysia, from 12 percent to 24 percent for Singapore, and from 0 percent 
to 22 percent for Thailand. As a result, GNP per capita in 1992 reached 
$15,730 for Singapore, which, according to the World Bank criteria, is a 
high-income economy. It reached $6,790 for Korea and $2,790 for Malaysia, 
both classified as upper-middle-income economies. Thailand achieved 
$1,840 as a lower-middle-income economy, and Indonesia, whose GNP per 
capita was $670, remained the low-income economy in the group. 1/ 

This industrialization process, which was greatly facilitated by 
Japan's FDI, deepened the economic linkages between Japan and the five 
Asian countries by enhancing the international division of labor. The 
international division of labor is one way to achieve a better allocation 
of scarce resources among countries and to increase social welfare in the 
participating countries. The expansion of Japan's FDI in manufacturing, 
along with the push toward industrialization in these countries, created 
an international production network in the region. The production network 
was effected by the multilateral trade between the six countries of their 
domestically-produced manufactured intermediate inputs, and through the 
specialization by each country in the production of the particular 
manufactured final products in which it had gained a comparative advantage. 

III. The Pattern of Trade between Japan and the 
Pacific Basin Countries 

This section focuses first on the static pattern of trade that existed 
between Japan and the five Pacific Basin countries in 1975, and second, it 
analyzes how the pattern had shifted by 1985. It covers tradable products 
exported and imported by the manufacturing and nonmanufacturing industries 
in Japan and the five Pacific Basin countries. The products are classified 
as intermediate inputs and final products. On the basis of final usage, 
final products are subclassified further--as private consumer products, 
government consumer products, and capital products. 

The two subsections each have three parts, the first of which examines 
trade flows in the three aggregate industries--primary, secondary, and 
tertiary. Primary industry covers agriculture, forestry, and mining; 

l/ GNP per capita in 1970 was $80 for Indonesia, $270 for Korea, $390 for 
Malaysia, $1,050 for Singapore, and $210 for Thailand. 
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secondary industry refers to the manufacturing industry (the terms 
"secondary" and "manufacturing" are used interchangeably in the paper); 
the tertiary industry. covers services. The second part focuses solely on 
secondary industry and analyzes trade flows of manufactured products in 
detail by decomposing them into twelve manufacturing industries: (1) food 
(beverages and tobacco), (2) textiles (and leather), (3) lumber (and wood 
products), (4) pulp (paper and printing), (5) chemicals, (6) petroleum, 
(7) rubber, (8) nonmetallic minerals, (9) metal, (10) machinery, 
(11) transport equipment, and (12) other manufacturing. The results of 
these analyses are summarized in the third part. 

1. Static trade pattern--1975 

The new trade theories provide four main implications for the static 
patterns of trade that existed between Japan and the five Asian countries. 
First, as previously mentioned, Japan is a substantial net exporter of 
manufactured products and a substantial net importer of primary products. 
This phenomenon is more commonplace with the natural resource-rich Asian 
countries than with the capital- or skilled-labor-rich Asian countries. 
Second, Japan has a larger share and- volume of intra-industry trade in 
manufactured products with the more industrialized Asian countries than 
with the less industrialized ones. Third, intra-industry trade in 
manufactured intermediate inputs occupies a larger part of trade when 
developing countries are more industrialized. Fourth, reflecting the 
technology differences between Japan and the five Asian countries, intra- 
industry trade in manufactured final products is small, especially for 
capital products--Japan is a substantial net exporter of capital goods. 

a. Three-industrv analysis 

We now analyze the pattern of trade in primary, secondary, and tertiary 
industry products in 1975 between Japan and the five Asian countries in the 
context of the new trade theories described above. Furthermore, we utilize 
a conventional intra-industry trade index to measure the size of this trade. 
We focus on the index because balanced trade, which the new trade theories 
assume, does not hold in reality; thus, calculating the share and volume of 
intra-industry trade is difficult since we need to identify factors that 
affect trade imbalance .(Aquino (1978)). To estimate the relative size of 
inter-industry trade compared with intra-industry trade, we examine the 
shares of exports and imports of each industry. 

Reflecting the lack of .natural resources, Japan specialized in the 
production of manufactured products rather than primary products. Japan's 
production shares of the primary and the secondary industries accounted for 
4.4 percent and 42.3 percent of total output, respectively. The shares of 
the primary industry in total output for four of the‘five Asian countries 
were much larger: 30 percent for Indonesia, 14 percent for Korea, 
16 percent for Malaysia, and 19 percent for Thailand. The exception was 
Singapore, where primary industry accounted for only 3 percent of total 
output. 
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As the new trade theories have suggested, the value of net total 
exports shows that Japan was a substantial net exporter of manufactured 
products and a substantial net importer of primary products (Table 3). 
Japan's net imports of primary products were highest from Indonesia, 
reaching $2.8 billion and reflected the abundance of natural resources 
in the latter country. Also, Japan's net imports of the products were 
modestly high with Korea and Thailand and reached $231 million and 
$193 million, respectively, reflecting the comparative advantage these 
two countries had in primary industry relative to Japan during this 
period. 

More than 87.8 percent of Japan's total exports consisted of 

manufactured products (Table 4).' Japan's export shares of manufactured 
products in total exports were higher for intermediate inputs and capital 
products than for private and government consumer products. Its total 
import shares of manufactured products were lower than its total export 
shares. In other words, Japan depended less on the manufactured products 
produced by the five Asian countries than these countries did on Japanese 
manufactured products. Equivalently, Japan depended more heavily on their 
primary products, reflecting its lack of natural resources. For example, 
85 percent of Japan's imports from Indonesia consisted of primary products 
such as oil, natural gas, and minerals. 

Total trade values of manufactured products between Japan and Korea 
were much higher than those between Japan and the other four countries 
(Tables 3 and 5). Japan exported mainly intermediate inputs and capital 
products to Korea and imported mainly intermediate inputs and private 
consumer products from the country. Japan's exports of intermediate inputs 
to Korea reached $1.4 billion and accounted for 67.5 percent of its exports 
of manufactured products. Its exports of capital products to Korea reached 
$609 million, accounting for 29.3 percent of its exports of manufactured 
products. Meanwhile, imports of intermediate inputs from Korea to Japan 
reached $521 million and accounted for 56.1 percent of the country's total 
imports of manufactured products. Also, Japan's imports of consumer 
products from Korea reached $345 million, accounting for 37.1 percent of 
its total imports of manufactured products. As a result, Japan was a 
substantial net exporter of intermediate inputs and capital products to 
Korea, but was a substantial net importer of private consumer products 
from the country. 

Total trade values of manufactured products between Japan and the five 
Asian countries were highest for intermediate inputs and lowest for 
government consumer products (Table 3). Furthermore, two-way flows of 
intermediate inputs were larger than those of final products, except for 
the private consumer products traded between Japan and Indonesia. Among 
final products, total trade values of capital products were higher than 
those of private consumer products. However, two-way flows were larger 
for the latter products than the former. These results suggest that Japan 
had a strong comparative advantage in capital-intensive products, such as 
capital products, and thus, flows of these products were rather unilateral 
from Japan to the five Asian countries. By contrast, trade flows of 
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Table 5. Pattern of Trade between Japan and the Five Asian Countries (3), 1975 

Partner 
Country_ 
Indonesia 

Korea 

Malaysia 

Singapore 

Thailand 

Primary 0.804 0.986 O.-l96 0.014 0.000 0.000 0.000 0.000 
Secondary 0.695 0.852 0.030 0.147 0.011 0.000 0.264 0.001 
Tertiary 0.709 0.912 0.060 0.086 0.015 0.000 0.216 0.002 
Total 0.696 0.969 0.032 0.031 0.011 0.000 0.261 0.000 

Primary 0.949 0.501 0.048 0.498 0.000 0.000 0.003 0.001 
Secondary 0.675 0.561 0.024 0.371 0.008 0.000 0.293 0.067 
Tertiary 0.696 0.772 0.081 0.174 0.015 0.000 0.207 0.053 
Total 0.678 0.599 0.031 0.347 0.009 0.000 0.282 0.053 

Primary 0.472 0.751 
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Total 0.533 0.853 

0.528 0.249 
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0.007 0.000 0.123 0.032 
0.009 0.000 0.210 0.034 

Primary 0.657 0.815 
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Total 1 0.594 0.892 

(In percent) 
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Share Share 
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SoUrCE.: Asian International Inplt-Cutpit Table: 1985, Institute of Developing Econanies. 



- 14 - 

intermediate inputs and private consumer products were more bilateral, 
reflecting the comparative advantage that each country had achieved in 
different types of products at various production stages. 

We now analyze the trade pattern between Japan and the five Asian 
countries using the intra-industry trade index. In particular, we utilize 
the measure developed by Grubel and Lloyd (1971) since it is the most 
widely used. We calculate indexes for the four types of manufactured 
products: intermediate inputs, private consumer products, government 
consumer products, and capital products. Intra-industry trade of product 
i is defined as the value of its exports which is exactly matched by the 
value of imports of'the same product; thus, the index for the product 
measures the share of trade overlap in total trade value for the product. 
The unweighted index is based on the aggregate value of net exports of 
the product while the weighted index is based on the weighted average of 
the index calculated for each industry producing the product. 

Unweighted intra-industry trade index: 

IITai = 100 - lOO*]CjExportij - CjImportij 1 / Cj(Exportij + Importij) (1) 

Weighted intra-industry trade index: 

IITbi = 100 - lOO*Cj IExportij - Importij) / Cj(Exportij + 'Importij) (2) 

where 

i = intermediate input, private consumer product, government consumer 
product, or capital product 

j = 1, . . . , 12 (twelve manufacturing industries) 

The unweighted and weighted intra-industry trade indexes for 
manufactured products traded between Japan and the five Asian countries 
indicate that intra-industry trade was more active for intermediate inputs 
than for capital products (Table 6). Indonesia, whose exports of 
intermediate inputs to Japan mainly consisted of primary products, had the 
lowest intra-industry trade indexes for manufactured intermediate inputs. 
Korea, which was the only net exporter of private consumer products to 
Japan, showed lower intra-industry indexes for these products than the 
other four countries because its exports substantially exceeded its imports. 

b. Twelve-manufacturing industry analysis 

We focus here on the secondary industry, analyzing the twelve major 
manufacturing industries mentioned at the beginning of this section. Many 
manufactured intermediate inputs are produced at the different production 
stages, thus, they include both capital- and labor-intensive products. 
Since intermediate inputs are broadly defined in the industrial 
classification used in this paper, statistics include most of these inputs 
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and indicate that intra-industry trade in manufactured intermediate inputs 
take place actively between Japan and'the five Asian countries. 
Tables 7 and 8 provide the.data for this subsection.:' 

Intermediate inputs have dominated trade between Japan and the five 
Asian countries, with total trade values highest for most. of the twelve 
industries under review. bf the twelve manufactured products, Japan was 
a substa-ntial net importer of labor- or natural resource-intensive products, 
e.g., food, lumber, petroleum, rubber and textiles. Japan's large net 
imports of these products is reflective of the differences in relative 
factor endowments and technology. between it and the five Asian countries, 
as well as in the level of'industrialization in the industries in which 
each country had a comparative advantage. Thus, between Japan and 
Indonesia, Japan mainly exported metal and transport equipment products 
and imported petroleum products. Between Japan and Korea, Japan mainly 
exported chemical and metal products and imported textile products, while 
with Malaysia, Japan both exported and imported large amounts of metal 
products. With Singapore, Japan mainly exported metal products and 
imported petroleum products and with Thailand it primarily exported metal 
products and imported food products. 

In the 196Os, Japan had a comparative advantage in labor-intensive 
products such as apparel, rubber, plastic, textiles, and,nonmetallic 
minerals. It also gained a compar.ative advantage in capital-intensive 
products such as machinery.and transport equipment. By the 197Os, Japan 
lost its comparative advantage in labor-intensive products but consolidated 
its advantage in higher value-added capital-intensive products. In the 
198Os, it enhanced its advantage in the capital-intensive products atid 
gradually gained a comparative advantage in advanced technology products. 

Japan's exports of intermediate inputs and capital products to the 
five Pacific Basin countries were in high demand, particularly for machinery 
and transport equipment products, while its imports of these products were 
low (but highest for metal intermediate inputs from Malaysia). Exports of 
machinery products accounted for more 'than 60 percent of Japan's exports 
of capital products, while transp'ort equipment products.accounted for 
18-35 percent. These'high levels of net exports suggest that Japan had a 
comparative advantage in capital-intensive products.. Japan also exported 
other products utilized bylthe industries. in which the countries had a 
comparative advantage,.as elaborated above;, 

Indonesia is richly endowed with oil reserves, while in the 1960s 
neighboring Singapore had developed a petroleum refinery system. By 1975, 
Japan's imports of petroleum products from Indonesia and Singapore reached 
$226 million and $296 million, respectively. Most of the two countries' 
products were exported,as intermediate inputs and private .consumer products. 

In the 196Os, Korea had begun to develop,its textile industry through 
joint ventures with Japanese textile firms and with Korean government 
financial assistance. Korea's high net exports to Japan suggest that in 
the mid-1970s Korea had already .overtaken Japan's comparative advantage in 
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Table 0 Pattern of Trade in Hanufactured Products between Japan and 
the Five Asian Countries, 1975 
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Table 8 (Concluded). Pattern of Trade in Manufactured Products between Japan and 
the Five Asian Countries, 1975 

(In percent) 
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the production of final products. In 1975, Japan's net imports of textiles 
from Korea had reached $242 million; most of the imports were used as 
intermediate inputs and private consumer products. Of the two types of 
products, the total trade value of intermediate inputs was higher than 
for private consumer products, with two-way flows of the former also being 
more active than the latter. In other words, the international division of 
labor between Japan and Korea was more evident in the different stages of 
production than at the same final stages. Furthermore, the fact that Korea 
was the only substantial net exporter of private consumer textile products 
suggests that the industrialization of its textile industry was more 
advanced than in the other four countries. 

In the 196Os, Malaysia began to develop its metal products industry. 
By 1975, Japan's imports of intermediate metal products from Malaysia were 
high, at $92 million, suggesting that the Malaysian metal products industry 
had advanced more rapidly than in the other four countries. Furthermore, 
two-way flows of metal products between Japan and Malaysia were larger than 
with the other four countries. These results suggest that an international 
division of labor had taken place at the different production stages, such 
that Japan exported higher value-added metal products to Malaysia, while 
Malaysia exported lower value-added metal products to Japan. 

In the 196Os, Thailand initiated industrialization of its agricultural 
and food processing industries. By 1975, Japan was importing large 
quantities of manufactured food products from Thailand, with net imports 
reaching $202 million. Japan imported these products mainly as intermediate 
inputs and private consumer products. 

We now use the intra-industry index calculated for each industry. 
Intra-industry trade of.industry j (j = 1, . . . , 12) is defined as the value 
of exports of the industry that is exactly matched by the value of imports 
of the same industry; thus, the index for the product measures the share of 
trade overlap in total trade value for the industry. 

IITj = 100 - lOO*IExportj - Importj 1 / (EXportj + Importj) (3) 

Among the twelve industries, Japan's intra-industry indexes for 
intermediate inputs and consumer products were higher with Korea and 
Singapore than with the other three countries (Table 9). The result 
indicates a more developed international division of labor had occurred 
between Japan and Korea and Singapore (the latter two being more abundantly 
endowed with capital- or skilled-labor) than with Indonesia, Malaysia, and 
Thailand. Further, in the case of private consumer products, the results 
show that the division of labor between Japan, Korea and Singapore had also 
developed at the same final production stages. Thus, Japan had higher 
intra-industry trade and had advanced the international division of labor 
more actively with Korea and Singapore than with the other three countries. 
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Tablo 9. Intra-Indumtry Ind.x.., 1975 
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2.70 10.69 3.23 13..0 3.63 

7.8. 56.85 85.98 0.92 0.00 
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sollro.: Amian Intormational Input-Output Table: 1975, Inmtitut* of a*w*loping rconomi**. 
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C. Summary 

To summarize, Japan was a large net exporter of manufactured products 
to the five Asian countries and a large net importer of primary products, 
particularly from Indonesia. Among manufactured intermediate inputs, Japan 
was a substantial net exporter of capital-intensive products and a 
substantial net importer of labor- and natural resource-intensive products. 
As for private consumer products, Japan was a substantial net exporter of 
most of the twelve products, except in the case of Korea with which Japan 
achieved substantially high net imports in most of the products. Japan's 
net imports from Korea was particularly high for textile products. As for 
capital products, Japan was a substantial net exporter especially for 
capital-intensive products. Japan's international division of labor was 
centered around intermediate inputs such as metal products with Malaysia 
and textile products with Korea. These manufactured products had larger 
two-way flows for intermediate inputs than for final products. Trade flows 
of manufactured final products were rather unilateral, either from Korea 
to Japan or from Japan to the other four countries. In other wards, the 
international division of labor took place at the different production 
stages rather than at the same final production stages. 

2. Dynamic trade pattern--1975-85 

The new trade theories have five implications for the dynamic pattern 
of trade between Japan and the five Asian countries. First, Japan remains 
a net exporter of manufactured products by moving into more advanced 
manufactured products and continues to be a substantial net importer of 
labor- or natural-intensive products. However, as industrialization 
progresses in the five Asian countries, their exports shift from primary 
to manufactured products and they increase exports of some capital- 
intensive products to Japan. Second, intra-industry trade increases if 
Japan increases imports of manufactured products produced by the five 
Asian countries, but decreases if Japan moves up the ladder by exporting 
more advanced manufactured products and achieves a comparative advantage in 
more sophisticated products. Third, intra-industry trade in manufactured 
intermediate inputs expands if the production process is subdivided, if 
production locations are spread across countries, and if each country 
specializes in the production of products at the different stages. Each of 
these processes enhance the international division of labor. Fourth, intra- 
industry trade in capital and consumer products increases if the five Asian 
countries increase exports of these products to Japan. Fifth, Japan remains 
a substantial net exporter of capital products unless the five Asian 
countries enhance competitiveness in these products. 

a. Three-industry analysis--l975 and 1985 

While Japan's export structure did not change much between 1975 and 
1985, its import structure of primary, secondary and tertiary industry 
products changed significantly during the period (Tables 3 and 10). Japan 
remained a substantial net exporter of manufactured products; its total 
exports of manufactured products accounted for more than 90 percent of total 



Tabl. 10. Pattern of Trade between Japan and the Five Asian Countries (1). 1985 
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41,090 04 7,815 9J2 39,299 
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exports in both years (Tables 4 and 11). By contrast, Japan's total import 
shares of manufactured products increased significantly from Korea from 
61 percent to 82 percent, Singapore from 85 percent to 95 percent, and 
Thailand from 53 percent to 78 percent. 

Japan's import share of manufactured intermediate inputs increased 
substantially from Korea, Singapore, and Thailand. By contrast, its import 
share from Malaysia declined significantly, from 80 percent to 30 percent, 
since Japan had expanded its imports of primary products from 0.7 percent 
to 78 percent. This is because in the late 197Os, Malaysia had developed 
oil and natural gas for commercial purposes; since then, it became a net 
exporter of these natural resource-oriented products. Japan's import share 
from Indonesia increased only from 8 percent to 14 percent and its import 
share of primary products remained at more than 80 percent. 

Japan significantly increased its import shares of manufactured private 
consumer products from Korea, Singapore, and Thailand, while decreasing 
those from Indonesia and Malaysia. From Korea, Singapore, and Thailand, 
Japan shifted its imports of private consumer products from primary 
products to manufactured products. Furthermore, the values of these 
imports from Korea and Thailand increased, respectively, from $345 million 
to $980 million and from $30 million to $103 million while that from 
Singapore declined from $60 million to $51 million. Meanwhile, the values 
of Japan's imports of manufactured private consumer products from Indonesia 
and Malaysia declined from $46 million to $25 million and from 15.7 million 
to 26 million, respectively. From Indonesia and Malaysia, Japan shifted its 
imports of private consumer products from manufactured to primary products. 

As for capital products, Japan increased its import shares of 
manufactured products from the five Asian countries. The values of imports 
from Korea and Singapore were quite high, at $107 million and $40 million, 
respectively. 

Japan's import share of intermediate inputs in its total manufactured 
imports increased significantly compared with its export share 
(Tables 5 and 12). As a result, its import shares of manufactured 
intermediate inputs from Indonesia, Malaysia, and Singapore reached more 
than 90 percent. Japan's import shares from Korea and Thailand were lower 
than from Indonesia, Malaysia, and Singapore because the former countries 
exported a larger amount of private consumer products to Japan than the 
latter. 

Japan's unweighted intra-industry indexes for manufactured products 
with the five Asian countries increased mainly for intermediate inputs 
because imports increased more than exports (Tables 6 and 13). Its 
weighted indexes also showed an increasing trend except for the index 
with Singapore. Its unweighted and weighted indexes for private consumer 
products with Indonesia, Malaysia, and Singapore declined since the increase 
in Japan's exports exceeded the increase in imports. Japan's unweighted 
indexes with Korea increased for all types of products. However, Japan's 
weighted indexes with Korea declined for private consumer products and 
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Table 12. Pattern of Trade between Japan and the Five Aeian Countries (3), 1985 

[In percent) 

Intermed~te Input Final Product ,Aggregate Product 
Priv. Coneumer Produc' Gov. Coneumer Produc'kapital Product 

Partner Industry Wd lmpo* w=d Import Export Import Woe Import Export Import 
country Share Share Share Share Share Share Share Share Share Share 
Indonesia 

Primary 0.866 0.992 0.134 0.008 0.000 0.000 0.000 0.000 1.000 1.000 
Secondary 0.742 0.978 0.039 0.019 0.009 0.001 0.210 0.002 1.000 1.000 
Tertiary 0.741 0.941 0.051 0.056 0.011 0.001 0.197 0.002 1.000 1.000 
Total 0.742 0.988 0.040 0.011 0.009 0.000 0.208 0.000 1.000 1.000 

Korea 

Primary* 0.948 0.819 0.048 0.177 0.001 0.000 0.004 0.004 1.000 1.000 
Secondary 0.707 0.652 0.030 0.303 0.033 0.012 0.230 0.033 1.000 1.000 
Tertiary 0.722 0.695 0.048 0.278 0.029 0.007 0.202 0.021 1.000 1.000 
Total 0.710 0.671 0.031 0.289 0.032 0.010 0.226 0.029 1.000 1.000 

Malaysia 
Primary 0.648 0.995 0.338 0.005 0.001 0.000 0.013 0.000 1.000 1.000 
Secondary 0.576 0.972 0.105 0.023 0.064 0.000 0.256 0.005 1.000 1.000 
Tertiary 0.579 0.968 0.133 0.023 0.055 0.005 0.234 0.004 1.000 1.000 
Total 0.576 0.986 0.107 0.012 0.063 0.000 0.254 0.002 1.000 1.000 

Singapore 
Primary 0.536 0.724 0.419 0.268 0.045 0.002 0.000 0.007 1.000 1.000 
Secondary 0.587 0.904 0.162 0.036 0.042 0.030 0.209 0.029 1.000 1.000 
Tertiary 0.577 0.965 0.202 0.012 0.037 0.013 0.184 0.010 1.000 1.000 
Total 0.586 0.906 0.166 0.036 0.041 0.030 0.207 0.028 1.000 1.000 

Thailand 
Primary 0.617 0.858 0.361 0.142 0.000 0.000 0.023 0.000 1.000 1.000 
Secondary 0.515 0.857 0.100 0.135 0.008 0.000 0.376 0.008 1.000 1.000 
Tertiary 0.405 0.883 0.255 0.105 0.015 0.004 0.325 0.008 1.000 1.000 
Total 0.506 0.858 0.113 0.135 0.009 0.000 0.371 0.006 1.000 1.000 

Scurce : Asian International Input-Output Table: 1985, Institute of Developing Eccrmnies. 



Table 13. Intra-IndustryTrade I.ncktm forManufacturedPrabcts,1985 
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capital products as the increase 
imports. 

in its exports was higher than that of its 

b. Twelve-industry analvsis--1975 and 1985 

Between 1975 and 1985, Japan continued to be a substantial net exporter 
of chemicals, metals, machinery, and transport equipment and remained a 
large net importer of food, lumber, petroleum, textile and rubber products 
(Tables 7 and 14). While Japan's total net exports were high for metals, 
machinery and transport equipment in 1975, by 1985 an increase in total 
net exports of machinery became evident relative to the other two products. 
This is because Japan's exports of machinery.grew much faster than its 
imports. Japan's imports of metals expanded significantly especially from 
Indonesia and Korea; consequently, the ratios of Japan's exports to its 
imports of metals with the two countries declined from 12.9 to 1.7 and 
from 11 to 2.5, respectively. Japan's imports of transport equipment from 
Indonesia and Malaysia remained at nearly zero, while from Singapore they 
hardly increased, and&from Korea and Thailand they increased. As a result, 
the ratios of Japan's exports to its imports for the latter two countries 
declined from 116 to 59 and from 20,844 to 264, respectively. 

Japan's total net imports of petroleum products remained high with 
Indonesia and Singapore, reaching $733 million and $982.7 million, 
respectively. A noticeable change was observed for Japan's total net 
imports of petroleum products from Korea, which turned from net exports 
of $54 million to Korea to net imports of $332 million from Korea. 'The 
large-scale increase was the outcome of the Korean Government's policy in 
the 1960s to establish a petroleum refinery system as one of the first 
major import-substitution projects in the country. Japan's total net 
imports of food and textile products from Korea also increased from 
$84.7 million to $326.6 million and from $-242 million to $497.7 million, 
respectively. 

A shift in Japan's import structure of intermediate inputs clearly 
emerged while its export structure remained more or less the same. 
Japan's import shares of metal products in total imports of manufactured 
intermediate inputs from Indonesia and Korea increased significantly, 
from 11 percent to 26 percent, and from 5.4 to 20 percent, respectively 
(Tables 8 and 15). Its import shares of rubber products from Malaysia and 
Thailand also increased substktially, from 13.6 percent to 15.4 percent 
and from 23 percent to 39.6 percent, respectively. 

While Japan's export shares of intermediate inputs remained high for 
chemicals, metals, machinery, and transport equipment between 1975 and 1985, 
its export shares of machinery products had expanded substantially: for 
Indonesia from 10.8 percent to 18 percent, for Korea from 15 percent to 
30.5 percent, for Malaysia from 11.5 percent to 22 percent, for Singapore 
from 19.7 percent to 43.6 percent, and for Thailand from 11.9 percent to 
14.3 percent. Also, Japan's exports of transport equipment products to 
Malaysia expanded substantially, from 8.2 percent to 30.5 percent. 
Meanwhile, its exports of metal products to Malaysia and Singapore declined 
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Table 15. Patterns of Trade 111 Manufactured Products between 
Japan and the Five Asian Countries, 1985 
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Table 15 (Concluded). Patterns of Trade I" Manufactured Products between 
Japan and the Five As1a11 Countries, 1985 
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considerably, from 38.1 percent to 29.6 percent, and from 56.5 percent to 
27.2 percent, respectively. 

In 1985, Japan's exports of private consumer products were concentrated 
in machinery products, which accounted for approximately 40 percent of total 
exports of manufactured private consumer products. In 1975, Japan's export 
shares were high for textile, chemical, machinery, and transport equipment 
products. Between 1975 and 1985, Japan's export shares of textile products 
declined especially for Korea, from 47 percent to 3.2 percent. Its export 
shares of chemical products declined for Malaysia and Thailand, but 
increased for Indonesia, and its export shares of transport equipment 
products declined with Malaysia and Thailand, but increased for Singapore. 

Between 1975 and 1985, Japan increased its import shares of chemical 
private consumer products. From Malaysia and Singapore, Japan's import 
shares rose from 0.2 percent to 34.8 percent and from 6.9 percent to 
38.1 percent, respectively, while its export shares of the same products 
declined, respectively, from 10.9 percent to 7.3 percent, and from 
9.8 percent to 2.6 percent. In particular, Singapore even became a net 
exporter of chemical products to Japan. For the other three countries, 
Japan's imports of chemical intermediate inputs were higher than for 
private consumer products. Therefore, Japan actively developed the 
international division of labor with Indonesia, Korea, and Thailand at 
the different production stages, whereas with Malaysia and Singapore, 
it was developed at both the different intermediate and the 'final 
production stages. 

Japan's export shares of private consumer machinery products with the 
five Asian countries expanded significantly and accounted for approximately 
40 percent of total exports of private consumer products in 1985. In 
particular, Japan increased its exports to Malaysia and Thailand by 
decreasing its exports of transport equipment products, from 34.4 percent 
to 8.9 percent and from 29.6 percent to 14.5 percent, respectively. 

The intra-industry indexes of intermediate inputs increased 
substantially for most of the twelve products over the period 
(Tables 9 and 16). Japan's indexes of chemical products increased 
significantly with Malaysia and Singapore since the increase in its 
imports was larger than of its exports. Its indexes of textile products 
expanded with Indonesia and Malaysia because imports increased more than 
exports. Japan's indexes of metal products with the five Asian countries 
increased, except with Malaysia where the increase in exports was much 
larger than for imports. 

Japan's indexes with Korea were higher in both intermediate inputs 
and final products for most of the twelve products than with the other 
four countries, suggesting that the international division of labor had 
been developed more deeply with Korea than the other four countries. 
Furthermore, Japan's intra-industry trade indexes with Korea declined for 
textile private consumer products since its exports had declined and imports 
had increased substantially. By contrast, its indexes for textile 
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Table 1‘. Intra-xndumtrg Indores, 1985 
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intermediate inputs remained the same since the increase in exports and 
imports was more or less similar. These results suggest that Japan had 
lost its comparative advantage over Korea in textile final products. By 
contrast, Japan maintained a comparative advantage in textile intermediate 
inputs by increasing the international division of labor with Korea at the 
different production stages. 

C. Summary 

To summarize, between 1975 and 1985, industrialization progressed in 
the five Pacific Basin countries and brought about a change in Japan's trade 
structure with them. In particular, Japan's import shares of manufactured 
products from these countries increased substantially, expanding intra- 
industry trade. Japan's inter-industry trade with Indonesia and Malaysia 
remained dominant since a large part of its import shares were concentrated 
on primary products and its export shares on manufactured products. 
However, as industrialization progressed in the two countries, Japan's 
imports of manufactured products increased significantly. In particular, 
Japan increased imports of intermediate inputs, with the result that the 
intra-industry indexes in manufactured intermediate inputs expanded between 
Japan and Indonesia and Malaysia. Thus, as industrialization took the 
international division of labor between Japan and the five Asian countries 
deepened through the process of dividing and relocating the production of 
intermediate inputs across several different countries. 

Although Japan remained a substantial net exporter of capital-intensive 
manufactured products and a large net importer of labor- or natural 
resource-intensive manufactured products, its export and import structures 
shifted between 1975 and 1985. The import structure, in particular, 
underwent considerable change. Specifically, a concentration was observed 
in Japan's exports of machinery products in intermediate inputs and capital 
products, while its imports of intermediate inputs increased for metal 
products from Indonesia and Korea, and for rubber products from Malaysia 
and Thailand. Japan's imports of private consumer products also expanded 
for chemical products from Malaysia and Singapore. As a result, Japan's 
intra-industry trade indexes for these products increased to a considerable 
degree. 

While Japan moved up the economic ladder by producing and exporting 
more sophisticated products, the five Asian countries shifted their exports 
from primary to manufactured products, and gradually from light or capital- 
intensive to more advanced or capital-intensive manufactured products. 
In fact, this sequential industrialization pattern has evolved remarkably 
smoothly over the past twenty-five years (the World Bank (1994b)). The 
World Bank publication points out on page 29 that "By moving to higher 
rungs, each economy left lower rungs of the ladder to less advanced 
economies. And countries all along the ladder have been able to upgrade 
their manufacturing relatively free of market constraints--as fast as 
their investment in technology and capital would permit." 
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IV. Import-Export Trade Structures of Japan's 
Manufacturing Industries 

This section undertakes an overview of the trends in import-export 
trade of Japan's manufacturing industries in 1975 and 1985. It covers 
intermediate inputs imported by the Japanese manufacturing industries and 
manufactured intermediate inputs exported by them to the five Asian 
countries. Thus, subsection 1 focuses on trade flows of intermediate 
inputs produced by the manufacturing and nonmanufacturing industries in iLle 
five Asian countries and imported by the Japanese manufacturing industries. 
These trade flows have input relationships to the Japanese manufacturing 
industries. Subsection 2 analyzes trade flows of manufactured intermediate 
inputs produced by the Japanese manufacturing industries and exported to 
the manufacturing and nonmanufacturing industries in the five Asian 
countries. These trade flows have output relationships to the Japanese 
manufacturing industries. 

The analysis presented here examines how the Japanese manufacturing 
industries increased their dependency on intermediate inputs produced by 
the manufacturing industries in the five Asian countries. It also examines 
how the Japanese manufacturing industries shifted the composition of their 
export products to the Asian industries (or, equivalently, how the Asian 
industries increased their dependency on intermediate inputs produced by 
Japan). An increase in trade flows reflects a greater international 
division of labor, achieved by subdividing the production process of a 
manufactured final product into a large number of distinct operations 
(Ethier (1979) and (1982)). This so-called "international" returns to 
scale is closely related to the behavior of multi-national corporations 
(MNCs) granting FDI. 

1. Structure of import trade 

In 1975 Japan's twelve manufacturing industries in the aggregate 
(hereafter called the Japanese aggregate manufacturing industry) imported 
mainly primary products from Indonesia and large amounts of manufactured 
intermediate products from the other four countries. Products from the 
latter countries included mainly petroleum products from Indonesia and 
Singapore, textiles from Korea, metals from Malaysia, and food products 
from Thailand (Tables 17-18). By 1985, the composition of trade between 
the Japanese aggregate industry and the five Asian countries mirrored the 
progression of industrialization in these countries--shifting toward more 
the production of more capital-intensive products, particularly in the areas 
where countries had gained a comparative advantage (Tables 19-21). 

a. Import trade--l975 

Imports of primary products accounted for 89 percent of Japan's total 
imports of intermediate inputs from Indonesia (Table 17). The Japanese 
manufacturing industries that imported substantial amounts of primary 
intermediate imports from Indonesia and their shares in total imports were: 
the food (46 percent), lumber (59 percent), metal (69 percent), 



Table 17. Import Structure of Twelve Japanese Manufacturing Industries (11, 1975 

(In percent) 

Fwd Textile Lumber pulp Chemicals Petroleum Rubber Nometallic Metal MachineryTransport Other TOT?U 
Indmesia 

Primary 0.46 0.14 0.59 0.63 0.14 0.99 0.06 0.04 0.69 0.00 0.00 0.26 0.89 
Secondary 0.37 0.68 0.00 0.34 0.79 0.01 0.81 0.93 0.25 6.75 0.84 0.51 0.05 
Tertiary 0.17 0.18 0.40 0.28 0.07 0.00 0.13 0.03 0.07 0.25 0.16 0.23 0.06 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Korea 
Primary 0.39 0.03 0.24 0.01 0.03 0.53 0.01 0.26 0.23 0.00 0.00 0.09 0.11 
Sewndaty 0.33 0.87 0.46 0.72 0.65 0.22 0.84 0.47 0.39 0.82 0.78 0.62 0.69 
Tertiary 0.28 0.10 0.31 0.28 0.31 0.25 0.15 0.27 0.38 0.18 0.22 0.29 0.20 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Malaysia 
Primary 0.10 0.03 0.33 0.00 0.00 0.14 0.02 0.07 0.13 0.00 0.00 0.04 0.07 
Sewndary 0.75 0.89 0.50 0.82 0.95 0.52 0.93 0.75 0.81 0.93 0.93 0.80 0.86 
Tertiary 0.16 0.08 0.17 0.18 0.05 0.34 0.05 0.18 0.06 0.07 0.07 0.17 0.08 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Singapore 
Primary 0.03 0.02 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 
Secondary 0.77 0.75 0.62 0.81 0.88 0.88 0.84 0.89 0.84 0.85 0.83 0.82 0.85 
Tertiary 0.20 0.23 0.21 0.19 0.12 0.11 0.16 0.11 0.16 0.15 0.17 0.17 0.14 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Thailand 
Primary 0.31 0.06 0.73 0.29 0.18 0.44 0.06 0.60 0.11 0.01 0.00 0.23 0.25 
Secondary 0.53 0.62 0.15 0.47 0.52 0.21 0.60 0.04 0.76 0.85 0.89 0.61 0.55 
Tertiary 0.17 0.32 0.13 0.24 0.30 0.35 O"34 0.36 0.13 0.14 0.11 0.16 0.21 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

source : hian International Input-Output Table: 1975, Institute of Developing Econanies. 
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Table 18. Import Structure of Twelve Japanese Manufacturing Industries (2), 1975 

(InDercentl 

1 Food Textile Lumbsr Pulp Chemicals Petroleum Rubber Nonmetallic Metal Machinery Transport Cther 
Indonesia 

airnary 0.01 0.00 0.08 0.00 0.00 0.88 0.00 0.00 0.03 0.00 0.00 0.00 
secondary O.lC 0.04 0.01 0.02 0.30 0.14 0.01 0.07 0.20 0.08 0.02 0.02 
Tertiary 0.04 0.01 0.79 0.01 0.03 0.03 0.00 0.00 0.05 0.02 0.00 0.01 
Total 0.01 0.00 0.11 0.00 0.02 0.79 0.00 0.00 0.04 0.01 0.00 0.00 

Korea 
-imary 0.39 0.10 0.06 0.00 0.02 0.20 0.00 0.04 0.16 0.00 0.00 0.03 
secondary 0.05 0.47 0.02 0.05 0.05 0.01 0.02 0.01 0.04 0.19 0.04 0.04 
Tertiary 0.15 0.18 0.04 0.07 0.08 0.05 0.01 0.02 0.15 0.14 0.04 0.06 
Total 0.11 0.37 0.03 0.05 0.05 0.04 0.02 0.02 0.08 0.16 0.04 0.04 

Malaysia 
-imary 0.08 0.04 0.09 0.00 0.01 0.02 0.01 0.01 0.74 0.00 0.00 0.01 
secondary 0.05 0.08 0.01 0.06 0.16 0.00 0.02 0.01 0.35 0.20 0.05 0.02 
Tertiary 0.11 0.07 0.04 0.14 0.09 0.03 0.01 0.02 0.27 0.15 0.04 0.04 
Total 0.05 0.07 0.02 0.06 0.15 0.01 0.02 0.01 0.37 0.18 0.04 0.02 

Singapore 
-iaary 0.22 0.11 0.50 0.01 0.01 0.10 0.00 0.02 0.00 0.00 0.00 0.02 
secondary 0.05 0.04 0.02 0.03 0.33 0.17 0.01 0.08 0.12 0.10 0.03 0.03 
Tertiary 0.08 0.07 0.03 0.04 0.26 0.13 0.01 '0.06 0.14 0.11 0.04 0.04 
Total 0.06 0.04 0.02 0.03 0.32 0.16 O.'Ol 0.08 0.12 0.10 0.03 0.03 

Thailand 
-imary 0.80 0.05 0.04 0.00 0.02 0.00 0.01 0.06 0.02 0.00 0.00 0.01 
secondary 0.62 0.21 0.00 0.00 0.02 0.00 0.04 0.00 0.06 0.03 0.00 0.01 
Tertiary 0.51 0.29 0.01 0.00 0.04 0.00 0.06 0.05 0.03 0.01 0.00 0.01 
Total 0.64 0.19 0.01 0.00 0.03 0.00 0.03 0.03 0.04 0.02 0.00 0.01 

mAI. 0.18 0.07 0.09 0.01 0.04 0.43 0.01 0.01 0.10 0.03 0.01 0.01 

Sauce : &ian International Input-Output Table: 1975, Institute of Develcping Ecamnies. 
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petroleum (99 percent), and pulp (63 percent) industries. Of the primary 
intermediate imports from Indonesia, the Japanese petroleum industry 
imported 88 percent, mostly petroleum and natural gas (Table 18). The 
industry's high imports were closely related to Japan's FDI, which actively 
supported resource acquisition in Indonesia. 

By contrast, more than 55 percent of total imports by the Japanese 
aggregate manufacturing industry from the other four countries consisted of 
manufactured intermediate products. The aggregate industry's import shares 
were particularly high for Malaysia (accounting for 86 percent) and for 
Singapore (accounting for 85 percent). 

Broken down by Japanese manufacturing industry, the major importers 
of manufactured intermediate inputs were: the chemical industry, which 
imported mainly petroleum products from Indonesia (30 percent) and Singapore 
(33 percent); the textile industry, which imported textile products from 
Korea (47 percent); the metal industry, which imported metal products from 
Malaysia (35 percent); and the food industry imported food products from 
Thailand (62 percent). 

b. Import trade--l975 and 1985 

Between 1975 and 1985, the Japanese aggregate manufacturing industry 
increased its idports of manufactured intermediate inputs from the Asian 
countries, with the exception of imports from Malaysia. On a country basis, 
the shares of imports of manufactured intermediate inputs in total imports 
from Indonesia rose from 5 percent to 16 percent, for Korea from 69 percent 
to 78 percent, for Singapore from 85 percent to 95 percent, and for Thailand 
from 55 percent to 79 percent (Tables 17 and 19). In 1985, the aggregate 
industry mainly imported petroleum and metal products from Indonesia, metal 
products from Korea, petroleum products from Singapore, and rubber products 
from Thailand. By contrast, from Malaysia, the industry increased its share 
of imports of primary intermediate inputs in total imports from 7 percent to 
73 percent. 

The Japanese petroleum manufacturing industry remained the largest 
importer of the sum of primary, secondary and tertiary intermediate products 
and services supplied by the five Asian countries, with an import share of 
38 percent (Table 20). The industry accounted for 86 percent of imports of 
primary intermediate inputs from Indonesia and 55 percent from Malaysia. 

Replacing the Japanese food manufacturing industry, the Japanese metal 
manufacturing industry became the second largest importer of total 
intermediate products and services supplied by the five Asian countries; its 
import share increased from 10 percent to 15 percent (Tables 18 and 20). 
The industry accounted for a substantial amount of imports of manufactured 
intermediate inputs, mainly metal products: 40 percent from Indonesia, 
20 percent from Korea, and 27 percent from Malaysia. 

Imports by the four other major Japanese manufacturing industries 
continued to grow. The Japanese machinery and textile manufacturing 



Table 19. Liipxt Structure of Twelve Japanese Manufacturing Industries (I), 1985 

Itio.?es1n 1 
b-i-pp91-y. : _&A I 
sad& 

0.5s O.Gl 0.50 0.01 0.27 0.99 0.00 0.52 0.37 0.02 I-I.19 0.48: 0.79 
I 0.13 \ C.85 0.23 0.81 0.62 0.01 c,a1 0.38 0.53 0.78 0.62 5.22 / O.lG 

0.29 0.14 cl.27 Tertiary j 0.18 0.11 0.00 0.19 0.09 0.10 0.20 0.19 1;.30/ 0.05 
j Tata1 ' 1.00 1 .oo 1.00 1.03 1.00 i.00 1 .uo 1.00 l.QO ___ __-___ l.PO 1.00 1.03 : 1.02 

Korea 

Primary ' ~ a.39 0.04 0.27 0.06 0.15 0.00 OS00 0.30 0.01 0.00 
Secol-daLL 

0.00 0.13 
0.43 0.92 0.59 0.71 0.80 0.95 O-87 0.57 0.92 0.92 0.92 0.07: 0.86 0.78 

Tertiary 0.18 0.04 0.14 0.23 0.05 0.05 0.13 0.14 0.06 0.08 0.08 0.07 0.09 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00' 1.00 

I 
0.26 0.00 0.90 0.05 0.36 0.99 0.00 0.66 0.35 0.00 0.05 0.181 0.73 
0.66 0.87 0.01 0.71 0.53 0.00 0.94 0.17 0.60 0.79 0.46 0.60 0.21 
0.08 0.13 0.09 0.24 0.11 0.00 0.06 0.17 0.05 0.20 0.49 0.22 0.06 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.011 0.00 
0.88 0.92 0.58 0.94 0.99 0.99 0.59 0.82 0.86 0.88 0.89 0.94' 0.95 
0.09 0.06 Q.42 0.06 0.01 0.01 0.41 0.12 0.14 0.12 0.11 0.06 0.05 

lbtal 1.00 1 .oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Thailand 

' primary 0.44 0.17 0.17 0.36 0.21 0.25 0.00 0.22 0.08 0.02 0.01 0.19 0.19 
secondary 0.53 0.82 0.77 0.39 0.75 0.65 1.00 0.71 0.90 0.93 0.95 0.781 0.79 

/ Tertiary 0.03 0.01 0.05 0.24 0.04 0.10 0.00 0.07 0.02 0.06 0.05 0.031 0.02 
\ Total 1 .oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1 .oo 1.00 1.001 1.00 

Source : Asian Intxrnational Input-Output Table: 1985, Institute of Develcping Ecmanies. 



Table 20. Import Structure of 'lbelve Japencee Manufacturing Induetriee (2), 1985 

linrnrcent) 

Food Textile L&r Pulp Chemicals Petroleum Rubber kmnetallic Metal Machinery paneport other 
Indonesia 

primary 0.04 0.00 0.01 0.00 0.03 0.86 0.00 0.01 0.06 0300 0.00 0.00 
st?condq 0.05 0.04 0.01 0.06 0.29 0.05 0.04 0.02 0.40 0.04 0.00 0.00 
Tertiaxy 0.33 0.02 0.05 0.04 0.17 0.04 0.03 0.01 0.25 0.03 0.00 0.02 
Total 0.06 0.01 0.01 0.01 0.08 0.69 0.01 0.01 0.12 0.01 0.00 0.00 

Korea 
primary 0.65 0.06 0.02 0.00 0.15 0.00 0.00 0.08 0.01 0.00 0.00 0.03 
secondary 0.11 0.21 0.01 0.00 0.13 0.01 0.00 0.02 0.20 0.21 0.04 0.06 
Tertiary 0.42 0.07 0.01 0.01 0.08 0.01 0.00 0.05 0.12 0.15 0.03 0.04 
mtal 0.21 0.18 0.01 0.00 0.13 0.01 0.00 0.03 0.17 0.17 0.03 0.05 

Malaysia 
primary 0.02 0.00 0.36 0.00 0.02 0.55 0.00 0.00 0.05 0.00 0.00 0.00 
secondary 0.19 0.04 0.02 0.02 0.10 0.01 0.17 0.00 0.27 0.15 0.01 0.02 
Tertiary 0.08 0.02 0,47 0.02 0.07 0.02 0.04 0.02 0.08 0.13 0.02 0.02 
Total 0.06 0.01 0.30 0.01 0.04 0.40 0.04 0.01 0.09 0.04 0.00 0.01 

Singapore 
primary 0.30 0.07 0.00 0.02 0.26 0.00 0.00 0.24 0.02 0.03 0.00 0.06 
secondary 0.04 0.02 0,oo 0.04 0.60 0.05 0.00 0.01 0.06 0.12 0.03 0.04 
Tertimy 0.08 0.03 0.02 0.05 0.12 0.01 0.01 0.04 0.19 0.34 0.07 0.05 
mtal 0.04 0.02 0.00 0.04 0.57 0.05 0.00 0.02 0.06 0.13 0.03 0.04 

Thailand 
primary 0.82 0.03 0.01 0.00 0.04 0.00 0.00 0.03 0.04 0.01 0.00 0.02 
secondary 0.24 0.04 0.01 0.00 0.04 0.00 0.41 0.02 0.11 0.08 0.03 0.02 
Tertiary 0.42 0.02 0.03 0.02 0.07 0.00 0.00 0.08 0.10 0.18. 0.06 0.03 
Total 0.35 0.04 0.01 0.00 0.04 0.00 0.33 0.02 0.09 0.07 0.03 0.02 

~ToT?G 0.11 0.04 0.07 0.01 0.11 o.-<a 0.03 0.01 0.15 0.06 0.01 0.02 

sauce : hian International Input-Output Table: 1985, Institute of Developing Ecmanice. 
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industries were the two largest importers of manufactured intermediate 
inputs; their import shares accounted for 21 percent, respectively 
(Table 20). The Japanese chemical manufacturing industry remained the 
largest importer of manufactured inputs from Singapore, importing mainly 
petroleum products. The Japanese rubber manufacturing industry became the 
largest importer of manufactured inputs from Thailand mainly of rubber 
products, increasing from 4 percent to 41 percent. 

We now focus on imports of manufactured intermediate inputs from the 
five Asian countries, and set the import share of total intermediate inputs 
at one hundred. Figure 1 shows changes in the import shares of matrufactured 
intermediate inputs by the Japanese aggregate manufacturing industry between 
1975 and 1985. It shows that the Japanese aggregate manufacturing i.ndustry 
increased the import shares of metal products, from Indonesia by 23 percent, 
and from Korea by 17 percent (TabLe 21). In turn, the Japanese aggregate 
manufacturing industry decreased the import share of petroleum products from 
Indonesia by 15 percent, and of textile products from Korea by 25 percent. 
From Thailand, the Japanese aggregate manufacturing industry increased the 
import share of rubber products by 20 percent but decreased that of food 
products by 36 percent. From Malaysia, it increased the import shares of 
chemical, petroleum, and transport equipment products respectively by 
7 percent, 6 percent, and 6 percent, but decreased the share of metal 
products by-25 percent. 

The Japanese metal and machinery industries in particular increased 
their import shares of metal products from Indonesia by 40 percent and 
25 percent, respectively. Also, the Japanese metal and transport equipmel 
industries increased import shares of metal products from Korea by 
28 percent and 42 percent, respectively. The Japanese chemical industry 
increased the import share of Malaysian chemical products by 56 percent. 

It 

We now analyze some selected Japanese manufacturing industries to see 
how the industries shifted their import structures between 1975 and 1985. 
The Japanese textile manufacturing industry showed a clear shift in its 
import shares of rubber to textile products (Figure 2). Its import shares 
increased largely for Malaysia and Thailand, by 82 percent and 63 percent, 
respectively. These numbers suggest strong development of the textile 
industry in these countries. 

From Indonesia, Korea, and Singapore, the Japanese metal industry 
clearly shifted its imports from petroleum to metal products (Figure 4). 
The shift was notably large for imports from Singapore; the metal industry 
increased its imports of metal products by 67 percent and reduced its 
petroleum products by 66 percent. 

The Japanese rubber industry shifted its imports of rubber from Korea 
and Singapore to chemical products (Figure 3). It increased imports of 
chemical products from the two countries by 29 percent and 22 percent, 
respectively, and reduced rubber pr,,ducts by 18 percent and 2// percent, 
respectively. From Indonesia, the Japanese rubber industry increased its 
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Table 21 (Concluded). Changes in Manufactured Import Shares of Twelve Japanese Manufacturing Industries, 1975-85 

(In Percent) 

0.51 -0.06 0.00 0.00 -0.01 -0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.01 
0.00 -0.03 -0.00 -0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 
0.00 0.00 0.68 -0.30 -0.00 0.00 0.00 0.01 0.00 -0.00 0.00 0.01 -0.01 

-0.00 -0.00 -0.00 -0.02 -0.00 0.00 0.00 -0.00 -0.00 -0.00 0.00 -0.00 -o.oc 
-0.14 -0.13 -0.56 -0.16 -0.13 -0.04 0.22 -0.01 -0.01 -0.01 -0.09 -0.16 -0.06 
-0.33 0.39 -0.20 0.48 0.14 0.05 -0.11 -0.01 -0.66 -0.24 -0.08 -0.37 -0.02 
-0.00 -0.16 -0.00 -0.00 -0.00 0.00 -0.27 -0.00 -0.00 -0.00 -0.07 -0.00 -0.01 
-0.01 0.00 0.01 0.00 -0.00 0.00 0.03 0.01 0.00 -0.00 0.03 0.01 0.00 
-0.02 -0.01 0.01 -0.00 -0.00 -0.00 0.11 -0.00 0.67 -0.07 -0.12 -0.02 0.02 
0.00 0.00 0.06 0.00 -0.00 0.00 0.00 0.01 0.00 0.35 0.27 0.04 0.06 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 

-0.00 -0.01 -0.00 -0.00 -0.00 -0.00 0.02 0.00 0.00 -0.02 -0.03 0.52 0.02 

-0.01 0.22 0.00 0.00 0.01 -0.21 0.00 0.00 -0.00 0.00 0.00 0.03 
-0.00 0.63 -0.37 -0.51 -0.01 0.03 -0.01 -0.12 -0.02 -0.01 -0.27 -0.14 
0.00 0.00 0.42 -0.05 -0.00 0.00 0.00 -0.04 -0.00 -0.01 -0.00 -0.04 
0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 
0.01 0.01 0.01 0.15 0.14 -0.52 -0.00 -0.02 0.00 0.00 -0.01 0.07 
0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00 0.30 0.00 0.00 0.00 

-0.00 -0.88 -0.04 0.03 -0.08 -0.24 0.01 -0.08 0.02 -0.03 0.01 0.38 
0.00 0.00 0.08 a.34 a.09 0.60 a.00 a.70 0.09 0.05 0.02 0.05 

-0.00 -0.00 -0.10 -0.12 -0.16 0.00 0.00 -c.44 -0.10 -0.66 -0.62 -0.29 
0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.66 0.83 0.07 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 
0.00 0.02 -0.00 0.02 -0.00 0.03 4.00 0.00 0.00 -0.00 -0.02 -0.13 

International Inptt-Ouplt Table: 1975 and 1985, Institute of Developing Econaniee. 

-0.37 
0.00 
0.01 
0.00 
0.01 
0.00 
0.21 
0.04 
0.02 
0.09 
0.00 
0.00 
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imports of rubber products by 30 percent and decreased petroleum products 
by 27 percent. 

From Malaysia, Singapore, and Thailand, the Japanese machinery industry 
made a clear shift in its imports from metal to machinery products 
(Figure 5). The shift was substantial for Thailand with the industry 
increasing imports of their machinery products by 66 percent and reducing 
that of metal products by 66 percent. 

The Japanese transport equipment industry increased its imports of 
machinery products from Singapore and Thailand, metal products from Korea, 
and petroleum products from Indonesia (Figure 6). The industry's increase 
in imports of machinery products from Korea was notably large and imports 
of metal products grew by 83 percent. 

C. Summary 

Between 1975 and 1985, the Japanese aggregate manufacturing industry 
continued to depend heavily on primary products imported from Indonesia, 
but by 1985 it had increased its dependence on products coming from 
Malaysia. The industry, typically the petroleum manufacturing industry, 
mainly imported petroleum and natural gas as raw materials for the 
production of its products. Meanwhile, the Japanese aggregate manufacturing 
industry, typically the chemical manufacturing industry, continued to import 
large amounts of petroleum intermediate inputs from Indonesia and from 
Singapore, which had developed a petroleum refinery system. Therefore, 
Japan's trade relations particularly with Indonesia, Malaysia, and Singapore 
were based on the comparative advantage each country had gained on the basis 
of relative factor endowments and technology. 

On the other hand, the Japanese manufacturing industry increased its 
dependence on intermediate manufactured products produced by the five Asian 
countries, of more capital-intensive products, such as chemicals, machinery, 
and metals. Also, some Japanese industries increased imports of products 
produced by the same industry in the five Asian countries. For example, 
the Japanese textile industry increased its imports of textile products 
from Malaysia and Thailand, which in the 1980s had increased competitiveness 
in the textile industry. The Japanese metal industry increased its imports 
of metal products from Indonesia, Korea, and Singapore, and from Malaysia, 
Singapore, and Thailand, the Japanese machinery industry increased imports 
of machinery products. In particular, the machinery industries in Malaysia 
and Thailand were successfully developed and exports to the Japanese 
transport equipment industry correspondingly increased. These results 
suggest that the rapid pace of industrialization in the five Asian countries 
not only increased the dependence of the Japanese manufacturing industry on 
their capital-intensive manufactured products, but also enhanced the intra- 
industry international division of labor. 
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Figure 1. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Aggregate Manufacturing Industry, 1975 and 1985. 

(In percent) 

- 

I/ 

Figure 2. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Textile Industry, 1975 and 198.5. 

(In percent) 

Source: Asian International Input-Output Table: 1975 and 1985, Institute 
of Developing Economies. 
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Figure 3. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Rubber Industry, 1975 and 1985. 

(In percent) 

Figure 4. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Metal Industry, 1975 and 1985. 

(In percent) 

Source: Asian International Input-Output Table: 1975 and 1985, Institute 
of Developing Economies. 
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Figure 5. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Machinery Industry, 1975 and 1985. 

(In percent) 

r 

Figure 6. Changes in the Import Shares of Manufactured Intermediate Inputs 
by the Japanese Transport Equipment Industry, 1975 and 1985. 

(In percent) 
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2. Structure of export trade 

Between 1975 and 1985, the Japanese aggregate manufacturing industry 
continued to export more than 65 percent of its products to manufacturing 
industries in the five Asian countries (Tables 22 and 24). In particular, 
the industry exported more than 84 percent of its manufactured products to 
the Korean manufacturing industry in 1975 and 91 percent by 1985. The 
Japanese metal manufacturing industry was the largest exporter to the Asian 
countries in 1975, but by 1985, although still the largest, its export share 
had declined from 33 percent to 27 percent. The second largest exporter was 
the Japanese chemical industry in 1975, which was replac,ed by the machinery 
industry in 1985. The Japanese machinery industry became one of the largest 
exporters by 1985 and its export share increased from 12 percent to 
27 percent. Tables 22 and 24 support the discussion in subsection a below 
and Tables 23, 25 and 26 refer to subsection b. 

a. Extort trade--l975 

Of the twelve Japanese manufacturing industries, the metal 
manufacturing industry accounted for the largest share (33 percent) of total 
manufactured exports to the Asian countries (Table 23). In particular, the 
metal industry exported mainly to the manufacturing industries in Malaysia, 
Singapore, and Thailand, the industry's export shares accounting for 
30 percent, 50 percent, and 30 percent of total exports to each country, 
respectively. 

The Japanese chemical industry was the second largest exporter to the 
five Asian countries, with an export share of 24 percent of total 
manufactured exports. The industry was the largest exporter to the Korean 
manufacturing sector and had an export share of 35 percent of total exports 
to the country. More than half of these chemical products were purchased 
by the Korean chemical manufacturing industry. 

The Japanese machinery and transport equipment manufacturing industries 
were also large exporters to the five Asian countries; their export shares 
accounted for 12 percent, respectively. The export share of the Japanese 
machinery manufacturing industry accounted for 8 to 14 percent of total 
exports to the manufacturing industries in the five Asian countries. The 
export share of the Japanese transport equipment industry was largest to the 
Indonesian manufacturing industry, accounting for 40 percent. In fact, the 
Indonesian transport equipment industry imported all of the products 
produced by the same Japanese industry. 

b. Export trade--l975 and 1985 

The Japanese aggregate manufacturing industry continued to export a 
large portion of its products to the Asian manufacturing industries 
(Tables 22 and 24). In particular, its exports to the Korean manufacturing 
industry, which was the largest market for Japanese manufactured products, 
increased from 84 percent to 91 percent in the ten-year period. 



Table 24. &port structure of ~lvs Japanese Manufacturing Industries (l), 1985 

(In percent) 

Food Textile Lumber Pulp ChemicalsPetroleumRubber Nonmetallic Metal Machinery Transport other 
Indonesia 

primary 0.06 0.00 0.00 0.00 0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
Secondary 0.83 0.98 0.66 0.87 0.86 0.46 0.48 0.07 0.39 0.76 0.99 0.72 
Tertiary 0.12 0.02 0.34 0.13 0.06 0.53 0.52 0.93 0.61 0.24 0.01 0.28 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Korea 
Primary 0.06 0.00 0.00 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.02 0.00 
Secondary 0.86 1.00 0.68 0.78 0.96 0.35 0.98 0.83 0.93 0.91 0.96 0.94 
Tertiary 0.08 0.00 0.32 0.22 0.04 0.54 0.01 0.17 0.06 0.09 0.02 0.06 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Malaysia 
primary 0.17 0.01 0.03 0.00 0.11 0.12 0.11 0.01 0.02 0.05 0.02 0.02 
Secondary 0.73 0.88 0.42 0.82 0.81 0.22 0.31 0.42 0.48 0.70 0.86 0.62 
Tertiary 0.10 0.10 0.55 0.18 0.08 0.66 0.58 0.57 0.50 0.25 0.12 0.36 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Singapore 
primary 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.02 0.00 
Secondary 0.61 0.81 0.85 0.76 0.86 0.97 0.57 0.39 0.52 0.93 0.28 0.63 
Tertiary 0.37 0.19 0.15 0.24 0.13 0.03 0.41 0.60 0.48 0.07 0.71 0.36 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Thailand 
Primary 0.12 0.00 0.03 0.00 0.14 0.00 0.04 0.00 0.01 0.01 0.00 0.04 
.%conda.ry 0.16 0.99 0.30 0.79 0.79 0.09 0.81 0.30 0.67 0.81 0.79 0.64 
Tertiary 0.72 0.01 0.67 0.21 0.07 0.90 0.16 0.70 0.32 0.18 0.21 0.32 
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

TOTAL 

0.02 
0.66 
0.33 
1.00 

0.01 
0.91 
0.08 
1.00 

0.04 
0.68 
0.28 
1.00 

0.00 
0.75 
0.25 
1.00 

0.04 
0.73 
0.22 
1.00 

I 

in 
0 

I 

SoUrCe: Asian International Input-Cutput Table: 1985, Institute of Developing Econanies. 
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Ry 1985, the Japanese machinery manufacturing industry became one of 
the largest exporters to the five Asian countries; the industry's export 
share in total exports increased from 12 percent to 27 percent. In 
particular, the industry's exports to the Korean and Singaporean 
manufacturing industries increased from 14 percent to 30 percent and from 
18 percent to 54 percent, respectively (Tables 23 and 25). Although the 
Japanese metal manufacturing industry remained the largest exporter to the 
five Asian countries, the industry's export share declined from 33 percent 
to 27 percent in 1985. The industry's export share to the Thai 
manufacturing industry remained at around 35 percent. 

The Japanese transport equipment manufacturing industry remained the 
largest exporter to the Indonesian manufacturing industry, although its 
export share declined from 40 percent to 25 percent. The industry became 
the largest exporter to the Malaysian manufacturing industry, its export 
share increasing from 6 percent to 38 percent. These transport equipment 
products were imported largely by the parallel industries in Indonesia and 
Malaysia: since the 196Os, the two countries have imposed high tariffs on 
imports of complete products. Accordingly, Japan's exports of parts and 
intermediate inputs have increased to assembly plants in these countries. 
However, Indonesia and Malaysia have gradually increased the production 
of these products and as a consequence, between 1981 and 1984, the local 
content ratios of parts production from the ASEAN countries as a whole 
increased from 0 percent to 1.5 percent while the procurement ratio from 
Japan declined from 100 percent to 75.3 percent (Uriu, Koishi, and 
Shinohara (1991)). 

We now focus on Japan's exports of manufactured intermediate inputs to 
the five Asian manufacturing industries, and set the total exports of these 
inputs at one hundred. Figure 7 shows the change in the export shares of 
Japan's total manufactured intermediate inputs which were exported to the 
twelve Asian manufacturing industries between 1975 and 1985. The figure 
and Table 26 show that exports by the Japanese aggregate manufacturing 
industry increased to the Singaporean machinery industry by 35.7 percent 
but decreased to the transport equipment industry by 22.3 percent. The 
exports to the Malaysian transport equipment industry increased by 
24 percent. 

Major export products of the Japanese manufacturing industries were 
chemicals, machinery, metals, and transport equipment in 1985. The Japanese 
chemical industry increased its exports to the Indonesian, Malaysian, and 
Singaporean chemical industries by 20 percent, 27 percent, and 17 percent, 
respectively. Indonesia and Malaysia, both major importers of Japanese 
chemical products, shifted away from the machinery to the chemical industry 
(Figure 8). For Singapore, also a major importer of.chemical products, the 
shift was from the lumber to the chemical industry. 

The Japanese machinery manufacturing industry increased its exports to 
the Indonesian, Korean, and Thai machinery industries but decreased them to 
their transport equipment industries (Figure 10). Japan's export shares in 
these two industries increased respectively by 19 percent and 8.4 percent. 



Table 25. Export Structure of Twelve Japanese Manufacturing Industries (2), 1985 

(In percent) 

Food Textile Lumber Pulp ChemioalsPetroleum Rubber Nonmetallic Metal Machinery Transport other TUTAL 
Indoneeia 

Primary 0.01 0.00 0.00 0.00 0.88 0.00 0.00 0.00 0.05 0.05 0.00 0.00 1.00 
secondary 0.00 0.03 0.00 0.01 0.25 0.01 0.01 0.01 0.19 0.21 0.25 0.03 1.00 
Tertiary 0.00 0.00 0.00 0.00 0.04 0.01 0.02 0.18 0.59 0.13 0.00 0.02 1.00 
Total 0.00 0.02 0.00 0.01 0.19 0.01 0.01 0.06 0.32 0.18 0.17 0.02 1.00 

Korea 
Primary 0.04 0.01 0.00 0.01 0.02 0.58 0.01 0.00 0.06 0.19 0.08 0.02 1.00 
Secondary 0.00 0.10 0.00 0.01 0.22 0.01 0.01 0.03 0.23 0.30 0.04 0.05 1.00 
Tertiary 0.01 0.00 0.00 0.03 0.11 0.24 0.00 0.06 0.18 0.32 0.01 0.03 1.00 
Total 0.01 0.09 0.00 0.01 0.21 0.04 0.01 0.03 0.22 0.31 0.03 0.05 1.00 

Malaysia I 

Primuy 0.02 0.01 0.00 0.00 0.22 0.01 0.01 0.01 0.20 0.32 0.20 0.01 1.00 is Secondary 0.00 0.03 0.00 0.03 0.08 0.00 0.00 0.02 0.21 0.22 0.38 0.02 1.00 
Tertiary 0.00 0.01 0.00 0.02 0.02 0.01 0.01 0.05 0.53 0.20 0.13 0.03 1.00 I 

Total 0.00 0.02 0.00 0.03 0.07 0.00 0.00 0.03 0.30 0.22 0.30 0.02 1.00 
Singapore 

Primary 0.11 0.09 0.00 0.00 0.13 0.00 0.15 0.12 0.07 0.20 0.10 0.03 1.00 
Seam&y 0.01 0.06 0.00 0.03 0.09 0.01 0.01 0.02 0.19 0.54 0.00 0.03 1.00 
Tertiary 0.01 0.04 0.00 0.03 0.04 0.00 0.02 0.11 0.53 0.12 0.03 0.06 1.00 
Total 0.01 0.06 0.00 0.03 0.08 0.01 0.01 0.05 0.27 0.44 0.01 0.04 1.00 

Thailand 
Primary 0.05 0.00 0.00 0.00 0.81 0.00 0.00 0.00 0.09 0.02 0.01 0.02 1.00 
secondary 0.00 0.08 0.00 0.02 0.25 0.00 0.01 0.00 0.35 0.16 0.10 0.02 1.00 
Tertiary 0.05 0.00 0.00 0.02 0.07 0.04 0.00 0.03 0.55 0.12 0.09 0.03 1.00 
Total 0.02 0.06 0.00 0.02 0.23 0.01 0,oo 0.01 0.39 0.14 0.10 0.02 1.00 

TOTAL 0.01 0.06 0.00 0.02 0.17 0.02 0.01 0.04 0.27 0.27 0.10 0.04 1.00 

SoWICe: Asian International Inplt-Cutput Table: 1985, Inetitute of Developing Economies. 
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Table 26. Changes in Manufactured Export Shares of TwcLvc Japanese Manufacturing Industries, 1975-85 

tndoneeia 
Food 
Textile 
LU&Xr 
PulP 
chemical 
Petroleum 
Rubber 
Nonmetallic 
Metal 
Machinery 
Trail sport 
Other 

torea 
Food 
Textile 
Lumber 
pulp 
chemical 
Petroleum 
Rubber 
Nonmetallic 
Metal 
Machinery 
Transprt 
other 

{alaysia 
Food 
Textile 
Lumber 
F-UlP 
chemical 
Petroleum 
Rubber 
Nonmetallic 
Metal 
Machinery 
Trmqcxt 
Other --- 

(In percent 1 

Food Textile Lumber pulp ChanicalPetroleum RubberNonmetallic Metal Machinery Transport other 

-0.362 0.000 -0.053 -0.025 -0.007 -0.190 0.000 -0.046 -0.007 0.007 0.000 -0.116 -0.002 
0.003 -0.412 0.455 -0.001 -0.097 -0.077 -0.011 -0.038 -0.000 0.016 0.000 -0.098 -0.059 
0.000 0.001 -0.090 0.003 -0.021 -0.025 0.013 -0.011 -0.001 0.000 0.000 -0.072 -0.004 
0.003 -0.000 0.000 -0.087 -0.074 -0.043 0.000 -0.011 -0.000 -0.000 0.000 -0.022 -0.023 
0.369 0.000 0.031 0.024 0.201 0.056 0.017 0.177 -0.002 0.001 0.000 -0.049 0.065 
0.000 0.002 0.000 -0.001 -0.037 -0.267 0.000 -0.006 0.001 0.000 0.000 -0.001 -0.007 
0.000 0.355 0.000 0.000 0.023 0.045 0.051 -0.021 0.028 0.001 0.000 -0.003 0.022 
0.000 0.000 0.000 0.036 0.011 0.053 0.000 -0.092 0.000 0.002 0.000 -0.006 0.005 
0.000 0.003 -0.005 0.002 0.022 0.130 -0.002 -0.008 -0.187 -0.064 0.000 -0.075 -0.035 

-0.010 0.028 0.000 -0.001 -0.041 0.456 0.082 -0.038 -0.028 0.187 0.002 -0.096 0.111 
0.000 0.001 -0.288 0.011 0.009 -0.135 -0.190 0.098 0.189 -0.148 -0.002 0.509 -0.089 

-0.004 0.022 -0,049 0.039 0.011 -0.003 0.041 -0.004 0.008 -0.001 0.000 0.029 0.016 

-0.195 -0.004 -0.025 0.026 0.001 -0.002 -0.140 -0.003 -0.004 -0.005 0.000 0.002 -0.005 
0.094 0.025 0.002 0.061 -0.058 -0.048 -0.234 -0.002 -0.005 -0.027 0.000 -0.114 -0.070 
0.003 0.001 -0.027 -0.028 -0.002 -0.001 -0.027 -0.029 0.002 -0.001 0.000 0.004 -0.003 
0.024 -0.000 0.000 -0.350 0.026 0.006 -0.007 -0.016 -0.003 0.000 0.000 0.004 -0.006 

-0.017 -0.003 -0.024 -0.044 -0.038 0.245 -0.002 -0.011 -0.000 -0.001 0.000 -0.004 -0.078 
-0.002 0.000 0.000 0.002 -0.003 0.142 -0.013 -0.000 -0.000 -0.001 0.000 -0.002 -0.000 
0.008 0.029 0.001 0.017 0.027 0.001 -0.031 -0.576 0.002 -0.002 0.000 0.008 -0.016 
0.004 -0.000 0.000 0.005 0.003 -0.010 -0.012 0.052 0.000 -0.002 0.004 0.001 0.001 
0.015 -0.000 0.074 0.022 0.008 -0.317 0.016 0.071 -0.127 -0.006 0.000 -0.000 -0.045 
0.040 -0.001 -0.049 0.166 0.027 -0.026 0.025 0.437 0.129 0.049 c.023 0.013 0.186 
0.017 -0.001 0.052 0.038 -0.004 -0.004 0.450 0.042 0.006 -0.020 -0.033 0.034 0.035 
0.010 -0.045 -0.005 0.085 0.013 0.014 -0.025 0.035 0.001 0.016 0.005 -0.006 0.002 

0.108 0.016 0.106 0.141 0.140 0.336 -0.001 -0.147 0.034 0.040 0.009 0.037 0.04; 
0.001 -0.069 0.036 0.016 -0.104 0.007 -0.015 0.234 0.000 -0.000 -0.006 -0.22E -0.111 

-0.004 0.004 0.146 0.000 -0.020 -0.070 -b.027 0.005 0.003 -0.003 -0.049 -0.021 -0.011 
0.000 0.004 -0.083 -0.248 -0.003 -0.001 -0,035 0.003 0.001 -0.006 -0.018 -0.007 -0.042 

-0.062 0.013 0.023 0.032 0.268 0.058 0.011 -0.095 0.024 0.013 -0.006 -0.01: -0.011 
-0.043 -0.000 0.000 0.001 0.002 0.002 0.000 0.00: -0.000 -0.011 -0.005 -0.015 -0.003 

0.000 0.013 -0.165 0.009 -0.054 0.095 0.316 0.030 0.016 -0.001 0.003 -0.013 -0.036 
0.000 -0.003 0.014 0.025 -0.009 -0.196 0.000 0.042 -0.003 -0.011 -0.014 -0.004 -0.003 
0.000 0.013 0.059 0.007 -0.003 -0.127 -0.138 0.058 0.135 0.064 -0.022 0.085 -0.008 
0.000 -0.004 -0.068 -0.003 -0.148 -0.078 -0.293 -0.056 -0.080 -0.052 -0.039 0.175 -0.029 
0.000 0.003 0.003 0.002 -0.001 -0.012 0.207 0.003 -0.146 -0.023 0.148 -0.007 0.242 
0.000 0.010 -0.070 0.017 -0.068 -0.015 -0.025 -0.078 0.014 -0.008 -0.002 0.013 -0.035 

TUTAL 

I 

v, 
W 

I 



Singapore 
Food 
Textile 
Lumber 
FulP 
chemical 
Petroleum 
mbber 
Nonmetallic 
Metal 
Machinery 
Tranqmrt 
Other 

phailand 
Food 
Textile 
Lumber 
FQlP 
Chemical 
Petrolemn 
Rubber 
Nonmetallic 
Metal 
Machinery 
Transport 
Other 

Table 26 (Continued). Chan&es in Manufactured Export Shares of Twelve Japanese Manufacturing Industries, 1975-85 

(Jn orrcent) 

0.038 -0.054 -0.096 -0.104 -0.079 -0.091 0.061 0.014 -0.008 -0.021 -0.012 -0.078 -0.030 
-0.063 -0.079 -0.023 -0.028 -0.096 -0.292 -0.003 -0.008 -0.001 -0.004 -0.002 -0.110 0.015 

0.000 0.060 '0.268 0.016 -0.213 -0.062 0.047 -0.007 -0.022 -0.007 -0.000 -0.030 -0.044 
0.002 -0.000 -0.001 0.138 0.002 -0.005 0.053 0.000 0.001 0.001 0.009 -0.038 0.006 
0.017 0.030 -0.075 -0.041 0.168 -0.033 0.141 0.028 0.004 0.002 0.026 -0.026 -0.007 
0.000 -0.009 0.000 -0.002 0.039 0.750 0.056 0.028 -0.013 0.003 0.002 -0.040 0.005 
0.000 0.016 0.018 0.001 0.004 0.000 -0.328 0.003 0.001 0.001 0.015 -0.000 0.001 
0.000 -0.002 0.002 -0.006 -0.005 -0.138 0.080 0.025 0.029 0.001 0.031 -0.001 0.004 
0.000 0.000 0.001 0.007 -0.027 -0.076 0.092 0.055 0.144 0.002 0.050 0.018 -0.078 
0.000 0.017 -0.057 0.019 0.087 -0.029 0.065 -0.134 0.233 0.008 -0.325 0.277 0.357 
0.000 -0.002 -0.017 0.002 -0.006 -0.019 -0.063 -0.017 -0.405 0.003 0.197 0.017 -0.223 
0.005 0.022 -0.018 -0.002 0.128 -0.005 -0.200 0.013 0.037 0.010 0.010 0.011 -0.006 

-0.040 -0.008 0.145 0.037 0.036 -0.256 0.071 0.126 0.017 0.006 0.000 -0.001 0.017 
0.015 0.093 -0.154 0.003 -0.074 -0.084 0.000 0.000 0.001 0.031 0.000 -0.003 -0.008 
0.000 -0.001 0.329 -0.001 -0.005 -0.037 0.000 0.003 0.002 -0.000 0.000 0.004 -0.Oc.l 
0.019 -0.000 0.000 -0.093 0.015 -0.059 0.000 0.000 0.002 -0.001 0.000 -0.031 -0.001 

-0.030 0.000 -0.089 0.028 -0.032 -0.054 -0.031 -0.177 -0.001 0.000 0.000 -0.064 -0.017 
0.000 0.000 0.000 0.000 -0.010 -0.168 0.000 0.000 0.003 0.000 0.000 -0.004 -0.002 
0.001 -0.081 -0.013 0.001 0.043 -0.020 -0.066 0.001 0.001 -0.000 0.001 -0.006 0.005 

'0.000 -0.000 0.001 0.002 0.020 0.518 0.000 0.015 0.002 0.001 0.000 -0.007 0.006 
0.000 -0.000 -0.052 0.006 -0.014 -0.042 0.000 0.006 -0.169 -0.000 0.000 -0.019 -0.033 
0.000 -0.000 0.083 0.005 0.036 0.087 -0.040 0.002 0.018 0.084 0.003 -0.018 0.051 
0.000 0.000 0.098 0.012 0.045 0.132 0.282 -0.079 0.137 -0.124 -0.004 -0.039 -0.005 
0.036 -0.003 -0.349 -0.000 -0.060 -0.017 -0.217 0.102 -0.014 0.003 0.000 0.188 -0.013 

source : Aeian International Input-Ouput Table: 1975 and 1985, Institute of Developing Econaniee. 
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The Japanese metal manufacturing industry increased its exports to the 
Singaporean machinery industry by 23.3 percent but decreased them to the 
transport equipment industry by 40 percent (Figure 9). It also increased 
exports to the Indonesian and Thai transport equipment industries by 
18.9 percent and 13.7 percent, respectively. 

The Japanese transport equipment manufacturing industry shifted its 
exports from the machinery to the transport equipment industry in Singapore 
(Figure 11). Its export share of the Singaporean transport equipment 
industry increased by 20 percent (Table 26). Its exports to the Malaysian 
transport equipment industry also increased, with the export share expanding 
by 15 percent. 

C. Summarv 

The Japanese aggregate manufacturing industry continued to be an 
important supplier of manufactured intermediate inputs to the manufacturing 
industries in the five Asian industries. The Japanese capital-intensive 
industries, such as chemicals, machinery, metals, and transport equipment, 
in particular, remained large exporters to these countries. 

Some Japanese manufacturing industries increased their exports to the 
counterpart industry in the five Asian countries. For example, the Japanese 
chemical industry increased its export products to the chemical industries 
in Indonesia, Malaysia, and Singapore. Similarly, the Japanese machinery 
industry increased its exports to the machinery industries in Indonesia, 
Korea, and Thailand. The Japanese transport equipment industry also 
increased its exports to the transport equipment industries in Malaysia and 
Singapore. The results suggest increases in the intra-industry trade and 
in the international division of labor between 1975 and 1985. This growth 
can be largely attributed to the increase in Japan's FDI to these capital- 
intensive industries. 

v. Trade Since 1985 

This section undertakes an overview of the trends in intra-industry 
trade in recent years on a selected industry basis. The appreciation of 
the yen since 1985 has accelerated the change in the structure of 
international trade that has already in evidence in the years between 
1975 and 1985. The high and rising production costs in Japan caused many 
Japanese firms to shift their production locations to the five Asian 
countries to establish complete production networks between the countries. 
Consequently, the structural change in trade between Japan and these 
countries intensified further. 

Traditionally, Japan exported capital-intensive manufactured 
intermediate inputs and capital products, and imported labor-intensive 
manufactured inputs. However, as a result of industrialization, which was 
accelerated by Japan's rising FDI in these countries, the Asian countries 
increased production of many capital-intensive intermediate inputs and 
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capital products. Therefore, Japan began to increase imports of many 
manufactured intermediate inputs and manufactured final products it used 
to procure domestically. -This expansion in imports of manufactured products 
from the Asian countries promoted intra-industry trade in the region. 

Some of the recent structural changes were observed prior to 1985. For 
example, Japan's intra-industry trade in textile manufactured products from 
Indonesia began to rise after 1982. As a result of the increase in imports 
of these products, the level of intra-industry trade between Japan and 
Indonesia reached that attained with Korea in 1987 (Figure 12). Japan's 
intra-industry trade for metal manufactured products with Indonesia began 
to increase in 1983.. (Figure 13). The same intra-industry trade with Korea 
experienced two expansion phases: one in 1979 and the other in 1987. 
Japan's intra-industry trade in machinery products with Thailand started to 
grow in 1983 (Figure 14). Its intra-industry trade with Korea for the same 
product underwent two expansion periods, in 1972 and 1987, while that for 
transport equipment increased significantly in the late 1980s. In the case 
of chemical manufactured products, Japan's intra-industry trade with Korea 
swelled two times--in 1972 and in 1985 (Figure 15). Japan's intra-industry 
trade for the same products with Indonesia and Malaysia has been rising 
since 1985, while its intra-industry trade with Korea increased 
significantly for transport equipment products in the late 1980s 
(Figure 16). 

VI. Conclusions 

This paper has examined whether the international trade linkages 
between Japan and the five Asian countries were deepened between 1975 and 
1985. In particular, it has analyzed what the pattern of trade was in 1975 
and how it had shifted by 1985. The paper has shown that in 1975, Japan 
was a substantial net exporter of manufactured products and a substantial 
net importer of primary products. In particular, inter-industry trade was 
dominant between Japan and Indonesia in both 1975 and 1985 and between Japan 
and Malaysia in 1985 since Japan exported a large amount of manufactured 
products to Indonesia and Malaysia, and imported from them a large amount 
of primary products as raw materials for its manufacturing industries. By 
contrast, intra-industry trade in manufactured products was more actively 
observed between Japan and the other three countries. Japan was a net 
exporter of capital-intensive manufactured products, such as chemicals, 
machinery, metals, and transport equipment, and a net importer of labor- or 
natural resource-intensive products, such as food, lumber, petroleum, pulp, 
and textile products. I/ 

1/ The Economic Planning Agency (1991) showed that the intra-industry 
trade index of Japan was smaller relative to that of other developed 
countries although the .index increased in recent years. Saxonhouse (1989) 
attributed the low index of Japan to an increase in inter-industry trade 
after the oil crisis and the resulting specialization in the machinery 
industry. 
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Figure 7. Changes in the Export Shares of Manufactured Intermediate Inputs 
by the Japanese Aggregate Industry, 1975 and 1985. 

(In nercent) 

Figure 8. Changes in the Export Shares of Manufactured Intermediate Inputs 
by the Japanese Chemical Industry, 1975 and 1985. 

(In nercent) 

L 

0 3, 
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Source: Asian International Input-Output Table: 1975 and 1985, Institute 
of Developing Economies. 
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Figure 9. Changes in the Export Shares of Manufactured Intermediate Inputs 
8 by the Japanese Metal Industry, 1975 and 1985. 

(In percent) 

Figure 10. Changes in the Export Shares of Manufactured Intermediate Inputs 
by the Japanese Machinery Industry, 1975 and 1985. 

(In Dercent) 
I 0 2- 

Source: Asian International Input-Output Table: 1975 and 1985, Institute 
of Developing Economies. 
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Figure 11. Changes in the Export Shares of Manufactured Intermediate Inputs 
by the Japanese Transport Equipment Industry, 1975 and 1985. 

(In percent) 

Source: Asian International Input-Output Table: 1975 and 1985, Institute 
of Developing Economies. 

Figure 12. Intra-industry Trade Indexes 
in Textile Manufactured Products, 1972-89. 

Source: Trade Analysis and Reporting System, the World Bank. 

, 
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Figure 13. Intra-industry Trade Indexes 
in Metal Manufactured Products, 1972-89. 

Figure 14. Intra-industry Trade Indexes 
in Machinery Manufactured Products, 1972-89. 

Source: Trade Analysis and Reporting System, the World Bank. 
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Figure 15. Intra-industry Trade Indexes 
in Chemical Manufactured Products, 1972-89. 

Source: Trade Analysis and Reporting System, the World Bank. 
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By 1985, Japan had increased its imports of manufactured products from 
the five Asian countries, particularly of intermediate inputs. Thus, as a 
result of the rapid pace of industrialization that took place in these Asian 
countries, intra-industry trade in manufactured products expanded. This 
tendency toward intra-industry trade was also observed between Japan and 
natural resource-rich countries such as Indonesia and Malaysia. 

Trade flows for consumer products were rather unilateral, coming from 
Korea to Japan or going from Japan to the other four countries. Trade flows 
for capital products were also unilateral from Japan to the five Asian 
countries. Namely, trade flows of final products were rather unilateral 
while those for intermediate inputs were bilateral. These results may be 
related to three factors. First, intermediate inputs in an industry include 
all products produced at the different stages of production. Thus, they 
include both higher and lower value-added products or capital- and labor- 
intensive products. Therefore, an increase in intra-industry trade in 
intermediate inputs may simply suggest an exchange between products with 
different factor intensities or with more advanced technological skills. 
Second, intermediate inputs may be more differentiated vertically and 
horizontally than final products are (Ethier (1979) and (1982)). Third, 
Japanese consumers prefer final consumer products produced in Japan over 
those produced by the Asian countries because of differences in quality, 
design, and so on. Nevertheless, in recent years Japanese consumers' 
demand for the products produced in these Asian countries has.increased as 
the quality and variety of their products have improved through the transfer 
of technology from Japan and sales tie-ups with Japanese manufacturers and 
distributors. 

This paper has shown that the Japanese manufacturing industries 
increased their dependency on manufactured intermediate inputs produced in 
the five Asian countries. In particular, they increased their imports of 
more capital-intensive products such as chemicals, machinery, and metals. 
Furthermore, the Japanese manufacturing industries also increased imports 
of manufactured intermediate inputs produced by the same industries in the 
Asian countries. At the same time, these Japanese industries increased 
their exports of manufactured intermediate inputs to counterpart industries 
in the Asian countries. This increase in two-way flows of products between 
parallel industries (or, the intra-industry international division of labor) 
can be attributed to an increase in intra-firm trade of Japanese MNCs, owing 
to the expansion of Japan's FDI in the five Asian countries. 
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