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This study aims to answer two questions: 1) Have East Asian emerging economies
decoupled? 2) What are the sources of structural transformation of East Asian economies
related to the first question? We use so-called input-output decomposition analysis by which
the sources of structural changes in total outputs and value added of East Asian emerging
economies can be identified. The sources of the shifts in total outputs and value added of
East Asian economies between 1990 and 2000, as well as between 2000 and 2006 can be
ascribed to changes in technology in terms of input coefficients and value added coefficients,
domestic final demand, and intra-regional and extra-regional final demand. The magnitude of
each factor of the sources is quantified by means of input-output decomposition analysis.
We make use of Asian International Input-Output Tables for 1990 and 2000 compiled by the
Institute of Developing Economies Japan External Trade Organization (IDE-JETRO) and
Asian International Input-Output Table for 2006 updated by Pula and Peltonen (2009).

The main findings of the study are as follows. First, the changes in the impact of the final
demand components on total output and value-added of emerging Asia show that since
1990, there is a trend of increasing dependence on exports, indicating no sign of
“decoupling”, but rather an increasing integration of emerging Asian countries into global
trade. In other words, the exposure of emerging Asia to extra-regional markets has
increased. Second, even though this study does not support the decoupling of emerging
Asia, there is a contrasting feature in the sources of structural changes in gross output and
value-added between non-China emerging Asia and China. Dependence of non-China
emerging Asia on intra-regional trade has increased, in line with the strengthening of
economic integration in East Asia, but China has disintegrated from the region. Third, there
have been differing trends in changes in the sources of extra-regional demand during 1990-
2006. The contribution ratio of EU demand to changes in total output and value-added of
emerging Asia increased between 1990-2000 and 2000-2006, while the shares of Japan and
the United States declined. As a result, the dependence of emerging Asia’s output and
value-added on the G3 economies decreased. However, the higher exposure of emerging
Asia to extra-regional markets during 2000-2006 than 1990-2000 was due to stronger trade
linkages with the rest of the world, with their higher share in emerging Asia’s total output and
value-added.
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l. Introduction

The “decoupling” thesis that East Asian region has become a self-contained economic
zone with potential to maintain its own growth dynamism independent of global demand
trends, which is driven mainly by autonomous changes in internal demand, has been a
popular theme in the Asian policy circles.

The outbreak of the global financial crisis emanating from the collapse of the U.S.
housing bubble since the second half of 2007 and the continuous strengthen of growth
of East Asian emerging economies have set off the so-called “decoupling” debate on
whether East Asian emerging economies have decoupled from the world business cycle.
According to Asian Development Bank (2007), decoupling can be defined as “the
emergence of a business cycle dynamic that is relatively independent of global demand
trends and that is driven mainly by autonomous changes in internal demand”.

With respect to the ongoing debate on “decoupling” of East Asian economies, this paper
examines whether East Asian emerging economies (i.e., China, Indonesia, Malaysia, the
Philippines, Singapore, South Korea, Taiwan (R.O.C.), and Thailand) have decoupled
and makes a quantitative assessment of the sources of their structural changes related
to the decoupling debate. We use so-called input-output decomposition analysis (I-ODA)
by which the sources of structural changes in gross outputs and value added of East
Asian economies can be identified. Using Asian International Input-Output (1I-O) Tables
for 1990, 2000 and 2006, the sources of the shifts in gross outputs and value added of
East Asian emerging economies between 1990 and 2000, as well as between 2000 and
2006 can be ascribed to changes in technology in terms of input coefficients and value
added coefficients, domestic final demand, intra-regional final demand, and extra-
regional final demand.

We use Asian International Input-Output (11-O) Tables for 1990 and 2000 complied by the
Institute of Developing Economies Japan External Trade Organization (IDE-JETRO) and
Asian II-O table for 2006 updated by Pula and Peltonen (2009).

The paper is organized as follows. Section 2 briefly reviews the related literature. In
section 3, we discuss the methodology used in this study. Section 4 presents the
sources of the shifts in total outputs and value added of East Asian emerging economies
and Section 5 concludes with some remarks and suggestions for future work.

I Literature Review

The existing empirical evidence on the decoupling of East Asian emerging economies is
ambiguous (Pula and Peltonen, 2009).

Literature review is based on the literature on decoupling of East Asian emerging
economies, such as Hasebe and Shrestha (2006), IMF (2007), Dees and Vansteenkiste
(2007), Mori and Sasaki (2007), ADB (2007, 2008), Athukorala and Kohpaiboon (2009),
and Pula and Peltonen (2009). Additional description will be inserted here.



II. Data and Methodology
1. Data

We use II-O Tables for 1990 and 2000 compiled by the Institute of Developing
Economies Japan External Trade Organization (IDE-JETRO) and the updated Asian II-O
table for 2006 provided by Pula and Peltonen (2009)'. To date, the Asian II-O tables
have been compiled for the years 1985, 1990, 1995 and 2000. The Asian |I-O table for
2006 updated by Pula and Peltonen (2009) is the country-level update of the Asian 1I-O
table for 2000, i.e., the Asian |I-O table for 2006 is not disaggregated in sectors.

The structure of the Asian 1I-O table for 2000 is shown in Figure A.1 in the appendix. The
Asian II-O table provides detailed information on trade and production linkages of 10
economies in the Asia-Pacific region: China, Indonesia, Malaysia, the Philippines,
Singapore, Korea, Taiwan (R.O.C.), Thailand, Japan and the United States. In addition,
the geographical breakdown for trade includes Hong Kong S.A.R., the European Union
and the rest of the world. The Asian II-O table contains the input-output tables of these
countries linked together through trade matrices. In general, the Asian II-O table has
both a country and a sectoral dimension, which makes it possible to describe
interdependences of various sectors of different countries. However, the Asian 1I-O table
for 2006 used in this study is at a country level> and we will focus on the aggregated
country level throughout the analysis.

Figure 1: The Asian 1I-O table in matrix notation

Intermediate | Final demand Exports damomey | Total
demand outputs
) (Al) (AM)...(AU) | (Al) (AM)...(AU) | (LH)(LO) (LW) (QX) (XX)
(AM) AD FD L Q X
(AV)
(BF)
e AM FM
(OT)
(VV) \V}
(XX) X

As seen in Figure 1, the Asian 1I-O table consists of 5 matrices and 4 vectors: the
intermediate input transaction matrix of 10 endogenous countries® (AD), the exogenous
intermediate input transaction matrix (AM) which is a matrix of imported intermediate
inputs from exogenous countries such as Hong Kong, the EU and the rest of the world to
the endogenous countries, the final demand matrix of the endogenous countries (FD)
which is the transaction matrix of final goods and services among the endogenous
countries, the exogenous final goods transaction matrix (FM) which is a matrix of
imported final goods from the exogenous countries to the endogenous countries, the
export matrix (L) of the endogenous countries to the exogenous ones, the value-added

' When we started to work on this paper, the Asian I1-O table for 2005 was not available and
scheduled to be published in 2011.

2 Due to the limited availability of data, Pula and Peltonen (2009) updated the Asian 1I-O table of 2000

to one for 2006 at the country level only.

® The 10 endogenous countries include Indonesia, Malaysia, the Philippines, Singapore, Thailand,
China, Taiwan, Korea, Japan and U.S.A.
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vector (V) of the endogenous countries, a vector of total inputs (X), a vector of total
outputs (X), and a vector of statistical discrepancy (Q).

The three main matrices of the Asian |I-O table are the intermediate input transaction
matrix (AD), the final demand matrix (FD) and the export matrix (L).

y i

Let o =AD"
X J

where " are input coefficients, AD"are intermediate inputs from the supplying country

i used in the production of the demanding country j, X 'are total productions of the
demanding country j, and i and j are indices of the supplying and demanding countries
(Indonesia, Malaysia, Philippines, Singapore, Thailand, China, Taiwan, Korea, Japan
and U.S.A).

The Asian 1I-O table can be written in a matrix form as:

all a”\/l ) aIU X 1 FD” FDlM ) FDlU LlH . LlW Ql X |
aMl aMM ) aMU . X MI N FDMl FDMM ) FDMU . LMH -LMW QM X M

aUl aUM ) aUU X Ul FDUl FDUM ) FDUU LUH . LUW QU X U
This matrix notation can be rewritten as equation (1).

AX+FDi+Li+Q=X (1)
where 1 is a unit vector.

If we solve equation (1) to X, we get

X =(1-A) (FDi+ L +Q) (2)

To simplify the notation, let Y =FDi+L:+Q and R=(1-A)". The equation (2)

becomes
X =RY (3)

where R is the Leontief inverse matrix. The R"element of the matrix indicates the
number of units of production needed in the supplying country i to meet one unit of the
sum of final demand of the demanding country j for goods and services supplied by
country i and exports of country i to the exogenous countries.

2. Methodology

Input-output decomposition analysis (I-ODA) can be defined as a method of
distinguishing major shifts of the structure of an economy by means of comparative
static changes in key sets of parameters (Rose and Miernyk, 1989). I-ODA was first
developed by Chenery (1960) and Chenery, Shishido and Watanabe (1962). I-ODA is
based on the input-output model that provides a useful framework which makes it
possible to examine the sources of differences in the structure of an economy between
two years (or between countries). The differences in gross outputs between the base
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year 0 and the terminal year 1 can be identified in terms of two categories of structural
changes that determine them: changes in the Leontief inverse matrix B and changes in
the patterns of the final demand Y, as seen in equation (4).

AX = X=X =RY!-Ro? (4)

The composition of changes in total outputs can be explained by the three
transformations of equation (4) as follows.

AX =(R'=RO)Y° +RY(Y'-Y?) (5)
AX = (R =ROY'+R%(Y'-Y?) (6)
AX =(R'=ROY°+R°(Y' =Y +(R'=R")(Y'-Y?) (7)

In equation (5), the differences in the Leontief inverse matrices are weighted with the
base year’s final demand, and the differences in final demand with the Leontief inverse
of the terminal year®. In equation (6), the differences in the Leontief inverse matrices are
weighted with the terminal year’s final demand, and the differences in final demand with
the base year’s inverse matrix>. In comparisons over time, an analogy exists between
the equations (5) and (6) and the Laspeyres and Paasche index formulae. In inter-
country comparisons, equations (5) and (6) are equivalent (Balassa 1979; Fay and Fink
1976). In equation (7) which avoids the choice of weighting, the differences in the
inverse matrices and final demand are multiplied with the base year’s weights, and the
joint effect of both differences is shown separately (Watanabe 1964 and 1969).

We use equation (5) in this study. Since R*—R° = Rl(%—Ri)RO =R"(A'-A")R’ and

1

X% =R%?, the composition of changes in total outputs can be untangled by equation

(8).
AX =R (A" - A") X+ R (Y'-Y?) (8)
Since Y =FD:+ L:+Q, equation (8) can be rewritten as
AX =R'(A'-A")X° + RY(FDr - FD°) + R*(Li - L°) + RH(Q' - Q") 9)

Each term in equation (9) can be interpreted as its relative contribution to total outputs of
the supplying countries as follows:

R'(A'—A%)X?: changes in technical input coefficients of the endogenous countries

R*(FD:* — FD:°) : expansion of final demand of the endogenous, demanding countries
for goods and services provided by the supplying countries

4 This approach was used by Chenery, Shishido and Watanabe (1962), Staglin and Wessels (1972),
Syrquin (1976), Weiss and Wessels (1981), Kubo and Robinson (1984), Skolka (1984, 1989), and Ko
(1993).

> This approach was applied by Skolka (1975, 1977, 1979), by Nijhowne et al. (1984), and Rose and
Chen (1987).
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R*(Ls* — Li°) : expansion of exports to the exogenous, demanding countries
R*(Q'-Q°) : changes in statistical discrepancy

Since this study analyzes to what extent East Asian emerging economies are dependent
on domestic final demand, final demand from the region itself, from the advanced
economies, in particular Japan, the United States, and the EU15, and from the rest of
the world (ROW), the contributions of domestic final demand, intra-regional final demand,
extra-regional final demand, and exports to the G3 and the ROW to total outputs of the
supplying countries are computed. As the final demand for goods and services supplied
by the 10 endogenous countries comes from the 10 endogenous countries and their
exports go to 3 exogenous countries, the final demand of the 10 endogenous countries
FD and their exports L are expressed by equations (10) and (11), respectively.

FDi=F'+F" +FP +F° +F  +F +F" +F* + F' + F" (10)
Le=L" + 1%+ (11)
where
F': final demand of Indonesia; F™: final demand of Malaysia;
FP : final demand of the Philippines; F*: final demand of Singapore;
FT : final demand of Thailand:; F©: final demand of China;
F": final demand of Taiwan; F“: final demand of Korea;
F’ : final demand of Japan; FY : final demand of the U.S.A.

L™ : exports to Hong Kong
L° : exports to the EU15
L : exports to the ROW

Therefore, the differences in gross outputs between the base year 0 and the terminal
year 1 are computed by equations (12).
AX =RYA' = A)X +RYF" —=F")+RYF" —F"")+RYF” - F™)
+RYFS —F%)+RYFT —F")+RY(F® —FS)+RYF" —F"")
+RYFS —F) 4+ RYFY —F")+RYFY —FY) + RY(L™ - L")
+RY LY - L)+ RY(LY - ")+ RYQ'-Q°)

(12)

After the differences in gross outputs between the base year 0 and the terminal year 1
are computed by equations (12), the dependence of total outputs of East Asian
emerging economies on domestic final demand, final demand from the region itself, from
the G3 countries, and from the rest of the world is calculated. By doing so, we get some
measures to be used to answer the two questions raised as the aims of this study, with
respect to changes in gross outputs of East Asian emerging economies.

iV j ,
Let A’ =w, where A" are value-adde coefficients, and V! are value-added of the

demanding country j. If the logic of equation (5) is applied, the difference in value-added
between two periods can be expressed as



AV =V -V°

— AUXI_ AYOXO

_ (Avl —AVO)XO n Avl(xl_ XO)
= (A% - A?) X+ A%AX

(13)

where A' is a diagonal matrix consisting of the elements of a" =V 1/ X.

If equation (9) is inserted into equation (13), the composition of changes in value-added
can be untangled by equation (14).

AV = (A" — A)X° + A"RY (Al - A%) X °

R . . (14)
+A"RY(FD/ - FD°) + A"RY (L - L°) + A“RY(Q' - Q")

Each term in equation (14) can be interpreted as its relative contribution to value-added
of the supplying countries as follows:

(A" — A™)X°: changes in value-added coefficients of the endogenous countries

A"R(A*— A®)X°: changes in technical input coefficients of the endogenous countries

A"RY(FD:{* — FD:°) : expansion of final demand of the endogenous countries
for goods and services provided by the supplying countries
AR (L - Li°) : expansion of exports to the exogenous countries

A"RY(Q'-Q°): changes in statistical discrepancy

If the components of the final demand and destinations of exports are considered, as in
equations (10) and (11), the differences in value-added between the base year 0 and the
terminal year 1 can be computed by equation (15).
AV = (A" — A) X+ ATRYA - A)X° + A"RY(F" = F")+ A"RY(FM - FM)
+ARYF —FP)+ ATRYFS —F%)+ A"RY(FT —FT')+ A“RYFC - F%")
FARYFEY —FEV)+ ATRY(FK —F<)+ A"RYF’ —F”) + A"RY(FY —FY")
+Alel(LHl _ LH°)+ Alel(Lol _ L00)+ AVlRl(LWl _ LW°)+ Alel(Ql _Qo)

(15)

After the differences in value-added between the base year O and the terminal year 1
are computed by equation (15), the dependence of value-added of East Asian emerging
economies on domestic final demand, final demand from the region itself, from the G3
countries, and from the rest of the world is calculated. By doing so, we get some
measures to be used to answer the two questions raised as the aims of this study, with
regard of changes in value-added of East Asian emerging economies.



IV. Results of I-ODA of Gross Output and Value-Added of East Asian

Emerging Economies

The main findings of [-ODA of gross outputs and value-added of East Asian emerging
economies are summarized in Tables 1-2. Table 1 shows the results of [-ODA of total
outputs of East Asian emerging economies.

Table 1 presents six factors contributing to changes in total outputs of East Asian
emerging economies between two periods of time, 1990-2000 and 2000-2006: technical
input coefficients, domestic demand, intra-regional demand (the sum of exports to
emerging Asian economies), the G3 demand (exports to the EU, Japan and the United
States), exports to the rest of the world, and statistical discrepancy.

The contribution ratios are presented separately for the following supplying countries:
emerging Asia (columns 2 and 3), emerging Asia without China (i.e., NIE3 and ASEAN4)
(columns 4 and 5), and China (column 6).

The contribution ratio of the sum of domestic final demand and intra-regional final
demand to gross output of emerging Asia between the two periods of time, 1990-2000
and 2000-2006, decreased from 72.5 percent to 59.2 percent, while those of final
demand from the G3 and the rest of the world increased from 25.4 percent to 29.6
percent. The changes in the impact of the final demand components show that since
1990, there is a trend of increasing dependence on exports, indicating no sign of
“decoupling”, but rather an increasing integration of emerging Asian countries into global
trade. In other words, the exposure of emerging Asia to extra-regional markets has
increased.

Even though this study does not support the decoupling of emerging Asia, there is a
contrasting feature in the sources of structural changes in gross outputs between non-
China emerging East Asia and China. Whereas the contribution ratios of the sum of
domestic final demand and intra-regional final demand to gross outputs of China
between 1990-2000 and 2000-2006 declined from 79 percent to 57 percent, those of
non-China emerging Asia rose from 62.9 percent to 65.3 percent. Dependence of non-
China emerging Asia on intra-regional trade has increased, in line with the strengthening
of economic integration in East Asia, but China has disintegrated from the region. In
particular, the contribution ratio of intra-regional demand to China’s outputs declined
from 3.2 percent during 1990-2000 to -0.1 percent during 2000-2006. This contrasting
feature of structural changes in total outputs between non-China emerging Asia and
China can also be seen in that, whereas the contribution ratios of final demand from the
G3 and the rest of the world to gross outputs of non-China emerging Asia between
1990-2000 and 2000-2006 dropped from 34.9 percent to 27.6 percent, those of final
demand from the G3 and the rest of the world to gross outputs of China augmented from
18.8 percent to 30.2 percent.

There have been differing trends in changes in the sources of extra-regional demand
during 1990-2006. The contribution ratio of EU demand to changes in total outputs of
emerging Asia increased between 1990-2000 and 2000-2006 from 5.8% to 6.9%, while
the shares of Japan and the United States declined from 3.5% to 0.8% and from 6.3% to
5%, respectively. As a result, the dependence of emerging Asia’s outputs on the G3
economies decreased from 15.6% to 12.8%. However, the higher exposure of emerging
Asia to extra-regional markets during 2000-2006 was due to stronger trade linkages with
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the rest of the world, with their share in emerging Asia’s total outputs increasing 9.8% to
16.8% between 1990-2000 and 2000-2006.

Table 1: Results of I-ODA of gross outputs of East Asian emerging economies

Emerging Asia irzségltngrﬁr?;a China
1990-200012000-2006/1990-200012000-2006/1990-2000[2000-2006
1) Technical coefficients 3.5 12.5 2.5 6.2 4.2 14.7
2) Domestic demand 65.9 55.7 51.5 51.5 75.8 57.1
3) Intra-regional demand 6.6 3.5 11.4 13.8 3.2 -0.1
4) G3 15.6 12.8 19.8 8.3 12.7 14.3
EU 5.8 6.9 8.7 4.8 3.8 7.7
Japan 3.5 0.8 4.0 -0.3 3.1 1.2
US.A. 6.3 5.0 7.1 3.8 5.7 5.4
5) ROW 9.8 16.8 15.1 19.3 6.1 15.9
6) Statistical discrepancy -1.3 -1.2 -0.4 1.0 -1.9 -1.9
Total 100 100 100, 100 100 100

Table 2: Results of I-ODA of value-added of East Asian emerging economies

Emerging Asia ingggglngrﬁ r?;a China
1990-2000f 2000-2006| 1990-2000, 2000-2006/ 1990-2000, 2000-2006
1) Value-added coeff. -3.6 -13.3 -2.2 -6.8 -4.9 -17.2
2) Technical coefficients 3.4 13.3 2.2 6.6 4.4 17.2
3) Domestic demand 67.5 63.2 53.6 57 79.5 66.9
4) Intra-regional demand 7.2 5.2 11.6 14.2 3.4 -0.1
5) G3 16.5 13.7 20.2 8.5 13.3 16.7
EU 6.2 7.5 8.8 4.9 4.0 9.0
Japan 3.7 0.8 4.1 -0.3 3.3 1.4
US.A. 6.6 5.4 7.2 3.9 6.0 6.4
6) ROW 10.5 19.0 15.2 19.7 6.4 18.7
7) Statistical discrepancy| -1.3 -1.1] -0.5 0.9 -2.0 -2.2
Total 100 100 100, 100 100 100

Changes in input coefficients have also contributed to gross outputs of the emerging
East Asian economies. The contribution ratios of changes in input coefficients of the
emerging Asia to its gross output grew from 3.5 percent to 12.5 percent between 1990-
2000 and 2000-2006.

Table 2 presents seven factors contributing to changes in value-added of East Asian
emerging economies between 1990-2000 and 2000-2006: value-added coefficients,
input coefficients, domestic demand, intra-regional demand, the G3 demand, exports to
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the rest of the world and statistical discrepancy.

Whereas changes in value-added coefficients of emerging Asia resulted in a decrease in
its value-added, but changes in input coefficients contributed to an increase in its value-
added. The contribution ratio of value-added coefficients to emerging Asia’s value-added
decreased from -3.6% to -13.3% between 1990-2000 and 2000-2006, but that of input
coefficients increased from 3.4% to 13.3%.

Results of I-ODA of value-added of emerging Asia by domestic demand, intra-regional
demand, and extra-regional demand in Table 2 are quite similar to those of total outputs
in Table 1 except for China’s dependence on the U.S. market with its higher contribution
ratio during 2000-2006 than1990-2000 (6.4% vs. 6%). Table 2 indicates no sign of
decoupling of emerging Asia in terms of value-added as well. The contribution ratio of
the sum of domestic final demand and intra-regional final demand to value-added of
emerging Asia between 1990-2000 and 2000-2006 decreased from 74.7 percent to 68.4
percent, while that of final demand from the G3 and the rest of the world increased from
27 percent to 32.7 percent.

The comparison of China with non-China emerging Asia by the sources of demand
reveals a contrasting pattern. Dependence of non-China emerging Asia on domestic
demand and intra-regional demand increased, but dependence of China on them
decreased. In more detail, contribution ratio of the sum of domestic demand and intra-
regional demand to value-added of non-China emerging Asia rose from 65.2% to 71.2%,
but that to value-added of China dropped from 82.9% to 66.8%, indicating the
strengthened economic integration of non-China emerging Asia within the region, with a
higher degree of China’s dependence on extra-regional export markets.

V. Concluding Remarks

In this paper we examined whether East Asian emerging economies have decoupled by
making a quantitative assessment of the sources of their structural changes in gross
output and value added of East Asian economies related to the decoupling debate using
Input-Output decomposition analysis based on Asian International Input-Output tables
for 1990, 2000 and 2006. In particular, we investigated the dependence of emerging
Asia’s outputs and value-added through production and trade linkages on value-added
coefficients and input coefficients, on domestic demand and intra-regional demand, and
on demand from the advanced economies, especially the EU, Japan and the United
States.

The main findings of the study are as follows. First, the changes in the impact of the final
demand components on total output and value-added of emerging Asia show that since
1990, there is a trend of increasing dependence on exports, indicating no sign of
“decoupling”, but rather an increasing integration of emerging Asian countries into global
trade. In other words, the exposure of emerging Asia to extra-regional markets has
increased. Second, even though this study does not support the decoupling of emerging
Asia, there is a contrasting feature in the sources of structural changes in gross output
and value-added between non-China emerging Asia and China. Dependence of non-
China emerging Asia on intra-regional trade has increased, in line with the strengthening
of economic integration in East Asia, but China has disintegrated from the region. Third,
there have been differing trends in changes in the sources of extra-regional demand
during 1990-2006. The contribution ratio of EU demand to changes in total output and
value-added of emerging Asia increased between 1990-2000 and 2000-2006, while the
shares of Japan and the United States declined. As a result, the dependence of
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emerging Asia’s output and value-added on the G3 economies decreased. However, the
higher exposure of emerging Asia to extra-regional markets during 2000-2006 than
1990-2000 was due to stronger trade linkages with the rest of the world, with their higher
share in emerging Asia’s total output and value-added.

As it is evident from the analysis, the paper finds no support for the decoupling view at
the macroeconomic level. The picture at the industry level may look different. If the Asian
11-O table for 2005 is available sooner or later, another study for the same purpose at the
sectoral level will be conducted.
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Appendix

Figure A.1: The schematic layout of the Asian II-O table for 2000
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