Increasing Sophisiicarion of

Incdusirial Siruciures

Introduction

As pointed out in the World Bank report, the
economic growth in the countries of East Asia from
the late 1970s was striking, well worthy of being
called a “miracle.”’ The manner in which this high
growth was inextricably linked with the deepening
of these countries’ external trade relationships un-
der their enacted export-oriented development
strategies is also as described in Chapter 1. This
chapter takes up the increasing sophistication of
industrial structure that is taking place with high
growth in Indonesia and Thailand from ASEAN, and
in South Korea from the NIEs, and examines the
characteristics of that sophistication in relation pri-
marily to external trade, while carrying out a com-
parison with Japan.

I. The Deepening of Industrial
Structures A Skyline Analysis

1-1.The Concept of the Industrial Skyline

Skyline analysis offers an effective perspective
from which to understand a country’s industrial
scale and structure in relation to its external trade.
The skyline analysis method depicts each industry
by analogy to a high-rise building. The resulting
“skyline” formed by “buildings” of varying heights
and sizes provides a comprehensive view of a
single country’s industrial structure.

Figure 2-1 shows how the industrial skyline is
derived. The various industrial sectors are displayed
along the horizontal axis, and the width of each bar
shows the share for that industry (in the whole
industrial output).? The height of each bar shows
the level of production in that industry that is
induced directly and indirectly by domestic de-
mand, by export demand and by imports. The 100%
line indicates the level of production for that indus-
try that fully satisfies domestic demand, and the
portion that rises above that line shows production
in excess of internal demand, in other words
export-induced production. The shaded portion ex-

tending downward from the top of each bar indi-
cates the portion that was substituted by imports
and was actually not produced domestically. When
the shaded portion extends downward past the
100% line, this means that the industry could not
satisfy domestic demand with domestic production,
and had to make up the difference with imports. To
put this another way, the vertical axis of the graph
allows us to read the level of production that each
industry can meet by domestic production, i.e, its
self-sufficiency rate.

1-2.International Comparison of
Industrial Skylines: Industrial
Structure in 1975

Figures 2-2 to 2-5 show the skylines for the
four target countries at two points in time, 1975 and
1990. By international comparison of these skylines,
the following general trends can be observed:

Figure 2-1 Derivation of the Industrial Skyline
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In 1975, Japan and the other three countries
display contrasting skylines. The Japanese skyline is
even in form, with relatively few sharp differences
in height. Apart from agriculture, forestry and fish-
eries and mining, most of the industries are of a
certain scale and they also show a self-sufficiency
rate that is more than high enough to satisfy domes-
tic demand. The manufacturing industries in par-
ticular display a pronounced tendency to have a
favorable balance of trade, and thus form the so-
called full-set type of industrial structure in which a
country possesses the entire range from a produc-
tion goods industry to consumption goods indus-
try.

In other countries, by contrast, there were
certain . industries with high self-sufficiency rates
that stand out high above the others. Mining in
Indonesia, agriculture in Thailand, and textiles in
South Korea were the industries of this kind. Heavy
and chemical industries such as chemicals and
machinery, on the other hand, showed extremely
low self-sufficiency rates and moreover were small
in scale. The skyline shows the large indentation,
like deep valleys, as it moves from primary industry
to secondary industry.®> These countries mainly ex-
ported primary products such as grain and mineral
resources or processed goods from those products.
Since their domestic production goods and con-
sumption goods industries were not developed,
domestic demand was largely satisfied through re-
liance on imports. These countries could thus be
said to have had the type of industrial structure of
developing countries.

1-3.Changing View of the Industrial
Skyline .

When we reach 1990, those countries show
great change in the appearance of their skylines. In
comparison to Japan, where the difference was
relatively slight, the skylines of the East Asian coun-
tries present the following common characteristics:

(1) Progress of Industrialization in the Heavy
and Chemical Industries

The first characteristic to be pointed out here
is the progress of industrialization in the heavy and
chemical industries. The industrial share of such
primary industries as agriculture, forestry and fish-

eries and mining, which had been central to the
industries of Indonesia, Thailand, and South Korea,
showed large declines of 6.3%, 10.1%, and 7.9%,
respectively, in the 1975-1990 period. The share of
manufacturing industries (sectors 3-10), on the
other hand, rose by 1.8%, 5.3%, and 0.3% in Indone-
sia, Thailand, and South Korea respectively. This
may appear to be a small increase in Indonesia and
South Korea, but when we look only at the heavy
and chemical industries there (sectors 5-9), we find
increases of 4.1% and 10.1%, which is considerably
higher than in the manufacturing industries overall.
Thus we can see that the transition took place to an
industrial structure led by heavy and chemical in-
dustries. This signifies a shift from such traditional,
labor-intensive industries as textiles and processed
food to such technological- and capital-intensive
industries as metals and machinery, showing an
increasing sophistication of the industrial structure.

(2) Increasing External Dependence

Another major characteristic to be pointed out
here is the large-scale increase in external depen-
dence. At the 1975 point, almost all industries in
these countries, with the exception of specific ex-
port industries, had levels of production that barely
rose above the 100% line that shows satisfaction of
domestic demand. By 1990, however, not only do
we find industries that rise substantially above the
100% line, but the cluster of industrial buildings has
taken on an appearance of greater verticality. When
we compare the average aggregate figures for the
industries above the 100% mark, in other words
those that are at the export level, we see that over
the 1975-1990 period Japan lowered its export de-
pendence from 23% to 19%, while Thailand and
South Korea show a rise in export level from 13% to
35%, and from 36% to 45%, respectively. Indonesia
shows a decline from 35% to 28%, but this is
because the export level for the mining sector
underwent a large fall from 383% to 130%, reflect-
ing the sluggishness in crude oil prices from 1986.
Looking only at manufacturing industries, Indone-
sia also shows a large rise from 8% to 25%. Although
there are differences among countries in degree
depending on the timing of policy shifts toward
export-led industrialization, export orientation ap-
pears to have become the general rule in the
countries of East Asia.
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Figure 2-2 Skyline Maps of Indonesia (1975 / 1990)
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Figure 2-3 Skyline Maps of Thailand (1975 / 1990)
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Figure 2-4 Skyline Maps of South Korea (1975 / 1990)
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Figure 2-5 Skyline Maps of Japan (1975 / 1990)
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Further, when we look at the industries them-
selves, we find that all these countries have devel-
oped new export industries. To its traditional indus-
try of mining, Indonesia added the textile industry,
which showed the remarkable growth from an
export level of barely 2% in 1975 to 94% in 1990. In
Thailand, too, agriculture and light industry, which
were its past performers, were joined by textiles
and electrical equipment in showing large increases
in export levels. None of the industries in South
Korea experienced the same kind of outstanding
increases found in the other two countries, but the
combined export level in the heavy and chemical
industries rose from 37% to 48%. We can observe
that the export structures shifted their emphasis to
manufactured products, moving together with the
industrial structures toward increasing sophistica-
tion.

At the same time, however, we can say that the
high level of dependence on imports is also char-
acteristic of the East Asian countries. When we
examine the self-sufficiency rate, we see that Indo-
nesia and Thailand had similarly high import depen-
dence in heavy and chemical industries in 1975, so
that the skyline continues to show the same large
indentation. In South Korea, we find industries such
as electrical equipment and transport equipment
make the shift toward a favorable balance of trade
so that the skyline takes on a more even shape, but
compared with Japan, the self-sufficiency rate still
remains at a low level.

This kind of increasing sophistication in indus-
trial structure in the countries of East Asia inevitably
altered even Japan’s skyline. During the period from
1975-1990, the skyline of Japan showed, however
slightly, a decline in export levels and a rise in
import levels. It is worth noting how the fall into an
excess of imports is especially marked in the textile
industry, which had so long been the exemplar of
the export industries. This occurs in direct contrast
to the growth of textile industries in Indonesia and
Thailand, and we may infer from it that the interna-
tional division of labor founded on structures of
comparative advantage had progressed during that
time period.

Increasing Sophistication of Industrial Structures 25

2, Characteristics of Industrial
Structure from fhe Perspective of
Inter-Indusiry Linkage

2-1.The Concept of Inter-Industry
Linkage

As the skyline analysis shows, when we look
from the perspective of industrial composition and
trade structure, the industrial structure in East Asian
countries has shifted from labor-intensive industries
such as agriculture and light manufacturing indus-
try to technology- and capital-intensive heavy and
chemical industries. Even when the share of heavy
and chemical industries increases, however, the
goods produced in those industries will differ
greatly according to the level of technology in the
industry of that particular country. The transport
equipment industry, for example, includes products
of varying levels of technology, from bicycles,
which can be manufactured from just a few hun-
dred simple parts and so require a relatively low
level of technology , to automobiles, which are
made from approximately fifty thousand parts and
moreover require strict production controls. Fur-
thermore, transportation equipment also includes
aircraft that require on the order of three million
parts as well as advanced technology, so that they
are presently manufactured only in a few countries
in Europe and the United States that possess the
necessary technology. In other words, the higher
the level of technological and capital intensity re-
quired for a product, then the greater the number of
parts that will be needed as intermediate input for
its production, and therefore the stronger the link-
age with other industries. Conversely, the stronger
an industry’s linkage with other industries, then the
more we can characterize it as an industry that
makes products requiring a high level of technol-
ogy. By measuring the degree of such a linkage,
therefore, it becomes possible to gain a more accu-
rate grasp of the true level of a country’s industrial
development.

Here we shall use the backward linkage effect
as an index to show the quantitative degree of
various industries’ linkage with other industries.
The backward linkage effect is an index that shows
the amount of production directly and indirectly
induced in industries overall when it experiences
one additional unit of demand in a certain industry.
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To put this another way, we might interpret it as an
indicator of the ultimate multiplier effect on indus-
try overall when production increases in one spe-
cific industry.*

2-2.An International Comparison of the
Backward Linkage Effect

The results of measurement of the backward
linkage effect in the above four countries at the
three points of 1975, 1985, and 1990 are shown
together in the appendix table at the end of this
chapter. The International Input-Output tables used
for this analysis are valued in nominal terms, so the
following comparison of measurement results will
center on comparison at those particular points in
time rather than in chronological sequence.’

(1) Progress in Catching Up

Table 2-1 gives comparative figures for the
backward linkage effect in the target countries by
industry-wide averages for 1975 and 1990. The
topmost rank, column (1), shows a combined back-
ward linkage effect that includes input of imported
goods. In 1975, South Korea (2.5224), Japan
(2.4484), Thailand (2.0622), and Indonesia (1.9729)
displayed considerable differences in technological

level, but by 1990, the difference between the
leading country, South Korea (2.4397), and the
trailing country, Indonesia (2.1095), had shrunk to
0.3302 points, and it is evident that the disparities
overall had diminished. This is thought to result
primarily from the relative subsiding of domestic
production that accompanied the transfer of pro-
duction bases from South Korea and Japan overseas
from the late 1980s, together with Indonesia’s and
Thailand’s progress in catching up. The figures
shown for South Korea and Thailand exceed those
for Japan, and industry in Thailand in particular
appears to have formed inter-industry linkage
strong enough that it surpassed Japan in a period of
just fifteen years.

(2) Weakness in Domestic Technological Levels

As was pointed out in the skyline analysis in
the preceding section, however, a conspicuous
characteristic of the industrial structure of East
Asian countries was the high import dependence
level of the manufacturing industries. Therefore, the
backward linkage effect of domestically produced
goods alone, excluding import input, was measured
and is shown in column (2) of the table. The figures
in column (3) are the result of dividing the corre-
sponding figures in (2) by those in (1). These

Table 2-1 International Comparison of Backward Linkage Effects (Industry-Wide Average)

(1) Backward Linkage Effect (Including Import Input)

1975 1990
1 South Korea 25224 1 South Korea 2.4397
2 Japan 2.4484 2 Thailand 2.3037
3 Thailand 2.0622 3 Japan 22184
4 Indonesia 1.9729 4 Indonesia 2.1095
(2) Backward Linkage Effect (Domestically Produced Goods Only)

1975 1990
1 Japan 2.1210 1 Japan 1.9909
2 South Korea 1.7728 2 South Korea 1.8540
3 Thailand 1.5973 3 Indonesia 1.6124
4 Indonesia 14193 4 Thailand 1.5571
(3) Domestic Share of Backward Linkage Effect [(2) / (1))

1975 1990
1 Japan 0.8663 1 Japan 0.8975
2 Thailand 0.7746 2 Indonesia 0.7644
3 Indonesia 0.7194 3 South Korea 0.7601
4 South Korea 0.7028 4 Thailand 0.6759

Sources: Calculated from International Input-Output Table for ASEAN Countries 1975, IDE, 1982, and Asian Interna-

tional Input-Output Table 1990, IDE, 1998.



columns show only the domestic share of produc-
tion induced by the backward linkage effect. In
short, the figures in columns (2) and (3) show what
portion of production of the industries of the coun-
try in question can be covered domestically, and
this can be said to show the level of technology that
country can supply.

Examination of column (2) shows that Japan
instead of South Korea shows the strongest backward
linkage effect. On the other hand, it is noteworthy that
where Thailand had shown a figure for combined
linkage inclusive of import input that exceeded that of
Japan in 1990, the backward linkage effect of domes-
tically produced goods alone for Thailand went down
by 0.7466 points (32.4%), even lower than for Indo-
nesia (1.6124). This is a straightforward indication that
industry in Thailand has been deepening inter-
industry linkage by increasing its dependence on

imported goods, in other words on foreign technol-’

ogy. Examination of column (3) shows that Indonesia
had taken second place behind Japan, and this prob-
ably reflects the fact that Indonesia had nurtured and
strengthened the foundation of domestic industry
under the consistent policies of import substitution
development it had been carrying out up to 1986,
when the rupiah was devalued and deregulation poli-
cies were introduced.

Differences in the level of technology among
the countries become even clearer when the back-
ward linkage effect in specific industries is com-
pared. Table 2-2 presents the top five sectors of
manufacturing industry ranked by magnitude of
backward linkage effect.® The aggregate effect in-
clusive of import input is highest for every country
in metals and machinery, and in this the differences
from country to country are slight. This is an indi-
cation that these industries generally have strong
links to other industries, and that they are
technology- and capital-intensive industries. When
we compare the backward linkage effect in domes-
tic goods production alone, however, the picture
changes considerably. In Japan, metals and machin-
ery remain in the top position as before, and their
decreases are also slight in comparison with the
aggregate effect. In South Korea, too, the change is
relatively slight, but when looking just at the domes-
tic effect, we find that light manufacturing has
moved into top place, and that the margin of
decrease in the domestic effect compared to the
aggregate effect was at 0.5857 points (24.0%) far
larger than Japan’s at 0.2275 points (10.2%). We also
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see that South Korea’s domestic base in technology-
and capital-intensive industries is not as well estab-
lished as Japans. In Indonesia and Thailand, the
industries in the top position change places entirely.
The metals and machinery industries that had held
the top positions in aggregate effect for both 1975
and 1990 were replaced by textiles, light manufac-
turing, and the category of other manufacturing,
which includes sundry goods.

The above results lead to the following conclu-
sion concerning the distinctive characteristics of
industrial structure in the countries of East Asia:
Although the development of heavy and chemical
industries progressed in all the countries alike, the
domestic foundations of those industries are ex-
tremely fragile, so that the levels of technology the
industries are able to maintain domestically have
not changed very much from 1975, remaining lim-
ited as before to the traditional sectors of textiles
and light manufacturing.

Conclusion

This chapter applied methods typical of input-
output analysis in an attempt to elucidate the in-
creasing sophistication and distinctive characteris-
tics of industrial structures in the countries of East
Asia. The results can be summarized roughly as
follows:

1. The industrial structure of East Asian countries
underwent great change during the period
1975 to 1990. In terms of the industrial com-
position ratio, there was a shift from primary
industries such as agriculture, forestry and
fisheries and mining, to manufacturing indus-
tries, and within manufacturing industries
there was also a shift from labor-intensive light
manufacturing to the capital- and technology-
intensive heavy and chemical industries.

2. At the same time, export orientation also be-
came observable as a general phenomenon in
every country. Due to the development of new
export industries, the primary products of the
past were replaced by manufactured goods as
the main component of exports.

3. Asa consequence of the rapid sophistication of
the industrial structure, however, the heavy and
chemical industries that served particularly to
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drive growth and exports in all these countries
became fixed in an import dependent mode.
Thus the foundations of domestic industry in
the countries of East Asia, and especially in
Indonesia and Thailand, remained in their pre-
vious fragile condition in 1990, so that the
domestic level of technology seems hardly to
have improved from 1975 to 1990.

As shown in Chapter 1, trade and investment
in Asia became increasingly vigorous after 1991.
Coupled together with policies of deregulation
there, that the degree of external dependence in the
countries of East Asia is likely to have increased as
well. Even as the East Asian countries increase their
dependence with other countries and regions in
this manner, they will have to strengthen their
domestic industrial base through fostering indepen-
dent supporting industries. Thus we can say that
they are now facing the issue of this difficult struc-
tural adjustment.
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Notes

1

The World Bank, East Asian Miracle: Economic
Growth and Public Policy, Oxford University Press,
New York, 1993, p.1.

However, the “industrial composition ratio” here
was calculated from production output that in-
cludes intermediate transactions, so it differs in
concept from the commonly used “industrial com-
position ratio” that is measured on the basis of value
added figures for GNP or GDP.

Leontief, W, “The Structure of Development,” Input-
Output Economics: Second Edition, Oxford Univer-
sity Press, New York, 1986, p. 184.

Concerning the concept of backward linkage effect,
please see the appendix to this volume.

Strictly speaking, even comparison at the same
point in time needs to be made real in terms of
price factors, using purchasing power parity (PPP)
and so on.

The comparison was confined to manufacturing
industries because other infrastructure-related in-
dustries (electricity, gas and water supply, construc-
tion, etc.) and service industries naturally deal more
in non-traded goods, which, unlike manufactured
products that are traded, are difficult to compare in
simple terms. :
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