Decoupling and Sources of Structural
Transformation of East Asian Economies:
An International Input-Output Decomposition
Analysis*

Jong-Hwan Ko

Division of International and Area Studies, Pukyong National University, Korea
jonghko@pknu.ac.kr

Werner Pascha
Mercator School of Management, University of Duisburg-Essen, Germany
werner.pascha@uni-due.de

This study aims to answer two questions using input-output decomposition analysis: 1) Have
emerging Asian economies decoupled? 2) What are the sources of structural changes in gross
outputs and value-added of emerging Asian economies related to the first question? The main
findings of the study are as follows: First, since 1990, there has been a trend of increasing
dependence on exports to extra-regions such as G3 and the ROW, indicating no sign of
“decoupling™, but rather an increasing integration of emerging Asian countries into global
trade. Second, there is a contrasting feature in the sources of structural changes between non-
China emerging Asia and China. Dependence of non-China emerging Asia on intra-regional
trade has increased in line with strengthening economic integration in East Asia, whereas China
has disintegrated from the region. Therefore, it can be said that China has contributed to no
sign of decoupling of emerging Asia as a whole.
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I. Introduction

Since the early 2000s, there has been a growing interest in the decoupling of an emerging
Asia from the West. There are several reasons behind this. First, intra-regional trade and
investment flows have increased remarkably, so it was of great interest to understand whether
these changes were creating some degree of regional autonomy or whether they depended on
Western final demand. One of the main drivers was the spectacular economic growth of China,
which greatly contributed to the swelling intra-regional flows. Second, concerns about a
potential structural weakness of Western demand also raised questions whether East Asia was
already approaching a level of economic autonomy that enabled it to become one of the world’s
growth poles. Third, deepening intra-regional economic integration can be interpreted as an
important prerequisite for making progress towards an eventual economic and monetary union
among Pacific Asian economies (Hasebe and Shrestha 2006), so also from a policy perspective

! The authors gratefully acknowledge support of Satoshi Inomata, Director of the International Input-
Output Project at IDE-JETRO, to let them make full use of the Asian International Input-Output tables for
1995 and 2000 and of Pula and Peltonen of the European Central Bank to provide them with Asian 11-O
table for 2006.
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it was meaningful to look into a possible decoupling of the region. Finally, it should not be
underestimated that capital market players had promoted the idea of a decoupling of the East
Asian region as well, in order to impress clients with a new investment idea (Willett et al. 2010;
Pascha and Yoon 2011). For instance, Jim O Neill of Goldman Sachs, who had invented the
famous acronym BRICs (for the successful emerging economies of Brazil, Russia, India and
China), was also described as the “main cheer leader” on decoupling in the Financial Times
(Oakley 2009).

Broadly speaking, there are two different methods that have been used for an empirical study
on the decoupling issue: an econometric method and input-output (1-O) analysis. Basically there
are two different data that can be used for them: time series data (including panel data) and
input-output (1-O) tables. An econometric study on decoupling needs time-series data. 1-O
analysis needs I-O tables.

A Dbrief review of the literature on econometric studies on decoupling shows that the debate
on decoupling is related to serious economic debates on the co-movement of global economies
(e.g., Canova and Dellas 1993). Frankel and Rose (1998), for instance, empirically establish a
relationship between trade links and business cycle correlations. This has informed a lot of
works on such co-movements in the Asian region (e.g., Crosby 2003; Shin and Wang 2003; Sato
and Zhang 2006; Fidrmuc and Korhonen 2009). By the mid 2000s, multilateral organizations
had taken up the issue of decoupling in their publications (e.g., ADB 2007, 2008; IMF 2007),
accompanied by studies done in association with such organizations (Kim et al. 2009; Rana
2006).

The results of such analyses, however, have been ambiguous. While some studies find a
positive linkage between Asian trade interdependence and business cycle synchronization,
others doubt it. Some find evidence for decoupling and others do not. To some extent, this
ambiguity is related to different methodologies. For instance, while some authors look at the
synchronization of business cycles by calculating correlations or by advanced forms of dynamic
correlation analysis (e.g., Fidrmuc and Korhonen 2009), others turn to vector autoregression
(VAR) models to better capture the interdependencies among multiple time series of national
output data (e.g., Rana 2006; Dees and Vansteenkiste 2007; Kim et al. 2009). Different time
frames of the analysis are also important. Several studies have argued that during the global
financial crisis of 2007 to 2009, economic synchronization between the emerging Asian
countries has considerably weakened again (e.g., Fidrmuc and Korhonen 2009; Willett et al.
2010). This could be related to the singular event of the global crisis, but could also point
towards a cyclicality of the phenomenon of decoupling (Pascha and Yoon 2011).

One reason behind the ambivalent results could be that simple production or GDP data can be
misleading about the true relationships among the output time series of East Asian economies.
Due to the deepening of trade and investment relations among East Asian production networks
along the supply chain, gross domestic output data may involve some serious double-counting
and misinformation on the real sources of value-added.

Additionally, with the emergence of global production networks, trade data has become less
accurate in describing the interdependences of the economies in emerging Asia. There are two
main shortcomings of trade data (Pula and Peltonen 2009). First, trade statistics cannot capture
the source of value-added, that is, cannot quantify the contribution of each country to the total
value-added produced in the production chain. Thus, trade statistics provide inaccurate
information about the dependence of each country in the production chain on external demand.
Second, since trade data are gross statistics, they are prone to double-counting. The more the
production is segmented across countries, the higher the total volume of trade will be, and thus,
the more trade data overestimate the openness of emerging Asia as a region.
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Input-output analysis offers a well-established approach to overcome such hurdles, though
few studies have applied this approach to the East Asian decoupling debate.

The relevant data bases for such endeavors are the Asian International Input-Output (11-O)
tables compiled by the Institute of Developing Economies — Japan External Trade Organization
(IDE-JETRO). The Asian 11-O tables provide detailed information on trade and production
linkages between 10 economies in the Asia-Pacific region: China, Indonesia, Malaysia, the
Philippines, Singapore, Korea, Taiwan, Thailand, Japan, and the United States.

At the time of writing this paper, the data was available only up to the year 2000, so applying
the input-output tables to very recent phenomena like the effects of the global financial crisis is
not possible. Mori and Sasaki (2007), however, update the Asian 11-O table to 2005 by using the
RAS method. They find that the production inducements among East Asian countries have
increased further between 2000 and 2005, with China as a production base playing a particularly
important role. Nevertheless, they cautiously argue that the economies of the region “have not
necessarily become more autonomous” (ibid., p. 1) and are thus still exposed to countries
outside of the region, particularly in the West.

Pula and Peltonen (2009) also update the 2000 Asian 11-O table to 2006 in a similar way to
Mori and Sasaki (2007), introducing two improvements: they differentiate the trade data used
for the update by using different types of goods and thus account for the shift in the composition
of trade from final to intermediate goods, and they adjust for the distorting Hong Kong entrepot
trade®. Pula and Peltonen (2009) calculate the contribution ratios® of final demand to value-
added for 1995, 2000 and 2006 and they find evidence for increasing global trade integration in
emerging Asia, and thus against the decoupling thesis. While China and interregional trade have
gained importance, there has not been a development towards autonomy; moreover, the simple
trade figures overrate the role of the export sector of regional economies. With respect to extra-
regional trading partners, Pula and Peltonen (2009) find an increasing dependence on the EU15
and on the rest of the world as well as a declining importance of the US and Japan.

According to the 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”. We use this definition of
decoupling in the analysis of this paper. In this paper, we investigate whether emerging Asia has
become a self-contained economic zone with the potential to maintain its own growth
dynamism independent of global demand trends.

The method used in our paper is so-called input-output decomposition analysis (I-ODA),
which is an extension of input-output analysis for which Wassily Leontief received Nobel Prize
in Economics in 1973. I-ODA needs 1-O tables and we use Asian 11-O tables* for 1990 and

2 For more detailed information about the updating procedure see Appendix A.2 in Pula and Peltonen

(2009).

3 Pula and Peltonen (2009) define the contribution ratio (CR!) of final demand from the demanding

country j to the value-added of the supplying country i as CRij = IFvij Iy IFvij , where IFy/ stands for the
J

ith row of matrix IFv!, representing the impact of final demand from country i on the value-added of
country j. IFvis calculated as follows: IFvi =J«B=*f! where ¢ is a diagonal matrix consisting of the

elements of v =v’/x' (the ratio of value-added v to total production x in country j), B is the Leontief
inverse matrix, and fis a column vector of final demand in country j.

4 Asian 11-O tables have been compiled every five years. Asian 11-O table for 2005 will be released by

IDE-JETRO at the end of 2013. In 2010 when we started to work on this paper, Asian 11-O tables
compiled by IDE-JETRO for 1975, 1980, 1985, 1990, 1995 and 2000 were available. Therefore, we used
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2000 compiled by IDE-JETRO and Asian I1-O table for 2006 updated by Pula and Peltonen
(2009).

By making a quantitative assessment of the sources of structural changes in gross output and
value-added of emerging Asian economies (i.e., China, Indonesia, Malaysia, the Philippines,
Singapore, South Korea, Taiwan (Republic of China), and Thailand) between 1990 and 2000, as
well as between 2000 and 2006, I-ODA makes it possible to examine whether they have
decoupled.

The paper is organized as follows: In section 2, we discuss the methodology used in this study.
Section 3 presents the sources of changes in total output and value-added of emerging Asian
economies and Section 4 concludes with some remarks and suggestions for future work.

I1. Data and Methodology
1. Data

We use Asian 11-O tables for 1990 and 2000 compiled by the IDE-JETRO and the updated
Asian 11-O table for 2006 provided by Pula and Peltonen (2009)°. To date, the Asian I1-O tables
have been compiled for the years 1975, 1985, 1990, 1995 and 2000. The Asian II-O table for
2006 updated by Pula and Peltonen (2009) is the country-level update of the Asian I1-O table for
2000, i.e., the Asian 11-O table for 2006 is not disaggregated in sectors.

The structure of the Asian 11-O table for 2000 is shown in Figure A.1 in the appendix. The
Asian 11-O table provides detailed information on the trade and production linkages of 10
economies in the Asia-Pacific region: China, Indonesia, Malaysia, the Philippines, Singapore,
Korea, Taiwan, Thailand, Japan and the US. In addition, the geographical breakdown for trade
includes Hong Kong Special Administration Region (SAR), the European Union (EU) and the
rest of the world (ROW). The Asian 1I-O table contains the 1-O tables of these countries linked
together through trade matrices. In general, the Asian 1I-O table has both a country and a
sectoral dimension, which makes it possible to describe the interdependences of various sectors
of different countries. However, the Asian 11-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.®

As seen in Figure 1, the Asian I1-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 ROW, 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 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).

another Asian 11-O table for 2006 updated by Pula and Peltonen (2009).

> Time series of I-O tables at constant prices are needed for I-ODA. However, Asian 11-O tables used in

the paper are at current prices, not at constant prices. While empirical results using 1-O tables at constant
prices reflect changes in “quantity” only, empirical results using I-O tables at current prices show changes
in a combination of “quantity” and “price”.

® Due to the limited availability of data, Pula and Peltonen (2009) updated the Asian 11-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 US, as seen Figure A.1.
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Figure 1: The Asian I1-O table in matrix notation

Intermediate | Final demand Exports o Total
demand outputs
) (Al) (AM)...(AU) | (A) (AM)...(AU) | (LH) (LO) (LW) (QX) (XX)
(M) AD FD L q X
(AV)
(BF)
" AM FM
(OT)
(W) Vv
(XX) X’

The three main matrices of the Asian I1-O table are the intermediate input transaction matrix
(AD), the final demand matrix (FD) and the export matrix (L).
) i ) )
Let " =—, where «"are input coefficients, ad"” are intermediate inputs from the
X

supplying country i used in the production of the demanding country j, x! is total production of
the demanding country j, and i and j are indices of the supplying and demanding countries (i.e.,
Indonesia, Malaysia, Philippines, Singapore, Thailand, China, Taiwan, Korea, Japan and the
us).

The Asian I1-O table can be written in a matrix form as:

1 aIM ) 6¥|U XI FDII FDIM FDIU LIH . LIW ql

aMl aMM ' aMU XM FDMl FDMM FDMU LMH . LMW qM
X + 1+ 1+ =

aUI aUM . aUU XU FI:.)UI FI:).UM FE;UU LUH . LUW qU

This matrix notation can be rewritten as equation (1).

AX+FDi+Li+qg=xX

where 1 is a unit vector in which each element is one and A is the intermediate input
transaction matrix of 10 endogenous countries.

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

x=(1-A)"(FD:+L:+0q)

To simplify the notation, let y=FDi+L:+q and R=(1-A)".
becomes

The equation (2)

X =Ry

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)

@)



2. Methodology

I-ODA can be defined as a method for 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 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 R and changes in the patterns of the
final demand y, as seen in equation (4).

Ax=x'—x"=R'y' =R’ 4)

The methodology of I-ODA is not unique. Decomposition methods can be different
depending on weights to be used (Rose and Casler 1996; Dietzenbacher and Los 1998). For
example, it is possible to use figures of the base year of observation or figures of the terminal
year of observation as weights.

By rewriting equation (4), it is possible to decompose the growth of total output (Ax) in terms
of changes in the Leontief inverse (AR) and changes in the final demand (Ay):

AXx=(R' =Ry +R°(y' = y°) = ARy" + R°Ay
or
Ax=(R*=R"y° +R'(y" = y%) = ARy® + R'Ay

In both equations changes are weighted with figures of a different period. In equation (5), 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 equation (6), 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.® This causes a
time inconsistency in the weights of the changes. To solve this inconsistency, the decomposition
can be rewritten as

AX = Rlyl(_ROyO + RlyO) _ RlyO + ROyl(_ROyl + Royo) _ Royo
= ARy® + R°Ay + ARAY,

or as
AX = Rlyl(_ROyO 4 RlyO) _ R1y0 n Royl(—ROyl n Rlyl) _ Rlyl
= ARy" + R'Ay — ARAY.

8 This approach was applied, for instance, by Skolka (1975, 1977, 1979), by Nijhowne et al. (1984), and

Rose and Chen (1987).

% This approach was used, for example, 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).

6

()

(6)

(7)

(8)



In equations (7) and (8), the changes are weighted by figures of the same year. Equations (5)
to (8) give four possible but different decomposition methods. There is no clear theoretical
reason as to why one of the methods is to be preferred. However, if the use of weights of the
same base year is preferred, equations (7) and (8) are preferred to equations (5) and (6).

The last term of equations (7) and (8), ARAY, is interpreted as an interaction effect. It shows

how much changes in total output can be attributed to a joint effect of changes in the Leontief
inverse and changes in the final demand. A single interaction term appears only in a
decomposition method with two factors (Dietzenbacher and Los 1998). As the number of
factors increases, the number of interaction terms rises. A solution to this problem is obtained by
deriving a method that does not include interaction effects. In the example of two factors, this
can be done by taking the arithmetic average of equations (7) and (8). That is, changes in total
output are expressed as

AX :%AR(y0 +y) +%(R° +RYAY,

which is another possible decomposition. Equation (9) can also be derived by taking the
arithmetic average of equations (5) and (6). Hence, by choosing equation (9) all possible
methods are taken into account. However, this holds only in the case of a decomposition
analysis with two factors (Dietzenbacher and Los 1998).

Dietzenbacher and Los (1998) analyze to what extent the results of a decomposition analysis
depend on the method chosen. They conclude that the choice of the method does not have much
influence on average results, whereas it affects the effects of single sectors. For specific sectors,
the outcomes of different methods may show large differences. Additionally, the differences
increase, if the time lag increases. However, the average of several methods is more stable. The
standard deviation of the average of several methods does not increase explicitly, even if the
time lag increases. Therefore, it seems appropriate to use an average of several methods, which
justifies the choice of equation (9) instead of one of the other four decomposition methods.

According to Dietzenbacher and Los (1998), the average of two specific decomposition
methods, the so-called polar decomposition method, is very close to the average of all possible
decomposition methods. Hence, this average of the polar decomposition methods, equation (9),
is used in the decomposition analysis in this paper. The following section specifies the factors
used to explain the changes in total output and the changes in value-added and derives the
equations that follow from the chosen method.

Equation (9) can be rewritten as

1 1
ax =2 (R =R +y)+ SR+ ROy - ).
We use equation (10) in this study. Since R*—R° = Rl(%—%)RO =R'(A'=A")R°, the

composition of changes in total outputs can be untangled by equation (11).

Ax=%R1(Al—A°)R°<y° n yl)+§(R°+Rl)(y1—y°)

Since y=FD:+ L:+q, equation (11) can be rewritten as

(9)

(10)

(11)



Ax = % RYA' - AHR(Y* +¥")

+%(R0 + Rl)(FLIl — FLIO)
1 (12)
+E(RO +R)(L =L

+§(R° FRY( 7).

Each term in equation (12) can be interpreted as its relative contribution to total outputs of the
supplying countries as follows:

1 R*(A"— A°)R°(y° + y') : changes in input coefficients of the endogenous countries

%(R0 +RY)(FL,' — FL°) : expansion of final demand of the endogenous, demanding

countries for goods and services provided by the supplying countries

%(RO +RY(L' - L) : expansion of exports to the exogenous, demanding countries

%(R0 +RY(g"' —q%) : changes in statistical discrepancy

Since this study analyzes to what extent emerging East Asia is dependent on domestic final
demand, final demand from the region itself, final demand from the advanced economies, in
particular Japan, the US, and the EU15, and from the ROW, the contributions of domestic final
demand, intra-regional final demand, extra-regional final demand, and exports to the G3 and the
ROW to the 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' + fM + f P+ 8 T+ O+ fVN o £ f7 4 Y (13)
Le=1" +1° 41V (14)
where
f': final demand of Indonesia; f ™ final demand of Malaysia;
f P: final demand of the Philippines; f ° : final demand of Singapore;
f T : final demand of Thailand; f © : final demand of China;
f N final demand of Taiwan; f : final demand of Korea;
f 7 : final demand of Japan; fY : final demand of the US;

I" : exports to Hong Kong;
1°: exports to the EU15;

I : exports to the ROW
Therefore, the differences in gross outputs between the base year 0 and the terminal year 1

are computed by equation (15).



IO

Ax:iRl(Al—AO)RO(y0 + y1)+%(R° +RY(F = ")

2
+%(R° +RY(FY - fM°)+%(R°+R1)(f P f P°)+%(R°+R1)(fsl — %)

0

FRRI(ET = )4 (ROHRY(TE = 1)+ 2 (RO +R(FY - 1Y)

1 1 1 (19
+§(R°+Rl)(fK —f )+E(R°+R1)(fJ —f’ )+§(R°+R1)(fU - fY)

1o, oyt (10, L0, pivgot 10°y L /o0  plygw!  we
+=(R"+R)I™ =I")+=(R"+R)I" =17 )+=(R"+R)(I™ -1")

2 2 2

1
+5 (RP+R)@ ~a).

After the differences in gross outputs between the base year 0 and the terminal year 1 are
computed by equation (15), the dependence of total outputs of emerging Asian economies on
domestic final demand, final demand from the region itself, final demand from the G3 countries,
and final demand from the ROW is calculated. By doing so, we get the measures to be used to
answer the two questions raised as the objectives of this study, with respect to changes in gross
outputs of emerging Asian economies.

i Vj j . . . .
Let " == where «" are the value-added coefficients of the demanding country j, and
X
v!are the value-added of the demanding country j. If the logic of equation (9) is applied, the
difference in value-added between two periods can be expressed as
Av=Vv'—V°
—~1 —~0
=o' x'—a' x°
—~ —~0 —~1
_ %Aav(xo ) +%(av ra' )AX (16)
150 3% ,00 oy, 1,03%, 30t w0
:E(a —a’ )(x +x)+5(a +a’ )(x —x")

where (;7 is a diagonal matrix consisting of the elements of a" =viix,

If equation (12) is inserted into equation (16), the composition of changes in value-added can
be untangled by equation (17).

1 50 S50 0 uin, L 3% N piral AO\DO[0 L ol
Av:E(a —a’ )(x +X)+Z(a +a" )R(A"-A )R (Y +Yy)
1 /\VO Avl 0 1 1 0 1 /\vo Avl 0 1 1 0
+Z(a +a” )(R +R)(FL—FL)+Z(a +a" )(R"+R)(L -L) 17)

1 /\VO /\vl
+Z(a +a" )R +RY(q" - q°).

Each term in equation (17) can be interpreted as its relative contribution to value-added of the
supplying countries as follows:



1 ~1 —~0
E(oav -a' )(X0 + Xl) : changes in value-added coefficients of the endogenous countries

%(;c\vo + gz\vl)Rl(A1 —~A")R®(y° +y"): changes in technical input coefficients of the

endogenous countries

%(&\Vo + (;c\vl)(R0 +R")(FD:' — FD:°) : expansion of final demand of the endogenous
countries for goods and services provided by the supplying countries

1 0 : .
Z(a +a" )(R®+RY) (L — L) : expansion of exports to the exogenous countries

~0 o~
Vv Vv

1 1
Z(a +a" )(R®+RY(9' —q°) : changes in statistical discrepancy

If the components of the final demand and destinations of exports are considered, as in
equations (13) and (14), the differences in value-added between the base year 0 and the terminal
year 1 can be computed by equation (18).

—~1

AV =%(av —a' )(X° +X1)+%(0{V +a' JRYA - A")R(Y* +yh)

1 5% NN /po . ply sl oy L N0 N o0 L piyy s Mt MO
+Z(ozV +a" JRT+R)(f" —f )+Z(oeV +a" J(RT+R)(F™ — M)
1, 5° /oo, piv P poy L N0 S 00 plyy g st S0
+Z(0¢V +a" YR +R)(F" —f )+Z(av +a" )R +R)(f> —f7)
1 50 =t 0 1 T TO 1 =0 =t 0 1 ct c?
+=(a" +a" J(RP+R)(f —f )+=(a¢" +a" (R +R)(f~" —1~)

1 5% N /p0 . ply g N ey LN N o0 plyy g K KO
+Z(av +a" J(RT+R)(f" - f )+Z(ozV +a" J(RT+R)(F™ —17)
1,5 NN /o0 , piyy st oy, L N0 S p0 , ply Ut uo
+Z(0¢V +a" )R +R)(F" - f )+Z(av +a" R +R)(F7 —f7)

1 5% SN0 L piyvgH o0y L L% SN o L plygot 0
+Z(05V +a" J(RT+R)(I™ -1 )+Z(0(V +a" J(RT+RH)I™ -17)

1 5% S o0 ., piygwt WOy, L, 30 N /p0 L byl a0
+Z(av +a' )(RT+RH(I™ -1 )+Z(av +a' )JR*+R)Q —q").

After the differences in value-added between the base year 0 and the terminal year 1 are
computed by equation (18), the dependence of value-added of emerging Asian economies on
domestic final demand, final demand from the region itself, final demand from the G3 countries,
and final demand from the ROW is calculated. By doing so, we get the measures used to answer

the two questions raised as the aims of this study, in regard of changes in value-added of
emerging Asian economies.

IV. Results of I-ODA of Gross Outputs and Value-added of Emerging Asian
Economies

The main findings of I-ODA of gross outputs and value-added of emerging Asian economies
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are summarized in Tables 1 and 2. Table 1 presents six factors contributing to changes in gross
outputs of emerging Asian 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 US), exports to
the ROW, 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 (columns 6 and 7).

The contribution ratio of the sum of domestic final demand and intra-regional final demand to
gross output of emerging Asia between 1990-2000 and 2000-2006, decreased from 70.3% to
55.7%, while that of final demand from the G3 and the ROW increased from 24.8% to 26.7%.
The changes in the impact of the final demand components show that since 1990, there has been
a trend of increasing dependence of emerging Asia on exports to extra-regional markets,
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.

Table 1: Results of I-ODA of gross outputs of emerging Asian economies (%)
Emerging Asia .

except China China
1990- | 2000- | 1990- | 2000- [1990-2000-
2000 | 2006 | 2000 | 2006 [2000{2006

Emerging Asid

1) Input coefficients 6.2l 185 45 7.9 7.3 221
2) Domestic demand 67.00 5100 54.5 50.4 75.5 51.3
3) Intra-regional demand 33 47 65 139 11 16
4) G3 150 114 194 8.1] 12.0 12.6

EU 59 63 90 45 38 6.9
Japan 34/ 08 40 -02 30 1.1
Us 57 44 64 37 52 46

5) ROW 9.8 153 155 18.6 6.0 14.2
6) Statistical discrepancyy 1.3 -1.00 -0.4| 1.1} -1.9 -1.7
Total 100.0 100.0] 100.0; 100.0/100.0/100.0

Source: Authors’ calculation

Although this study does not support the decoupling thesis for emerging Asia, there is a
contrasting feature in the sources of structural changes in gross outputs between non-China
emerging Asia and China. While the contribution ratio of the sum of domestic final demand and
intra-regional final demand to gross outputs of non-China emerging Asia between 1990-2000
and 2000-2006 rose from 61% to 64.3%, that of China declined from 76.6% to 52.8%.
Dependence of non-China emerging Asia on intra-regional trade has increased, in line with the
strengthening of economic integration in Asia, but dependence of China on intra-regional trade
has declined to a large extent. The contribution ratio of intra-regional demand to non-China
emerging Asia’s outputs increased drastically from 6.5% to 13.9% between 1990-2000 and
2000-2006, whereas that of intra-regional demand to China’s output slightly rose from 1.1% to

10 NIE3 includes Singapore, South Korea and Taiwan.
11 ASEAN4 includes Indonesia, Malaysia, the Philippines and Thailand.
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1.6%. However, the slight increase in importance of intra-regional demand for China’s output
was offset more by a drastic decrease in importance of its own domestic demand for China’s
output.

This contrasting feature of structural changes in gross outputs between non-China emerging
Asia and China can also be seen in that, while the contribution ratio of final demand from the
G3 and the ROW to gross outputs of non-China emerging Asia between 1990-2000 and 2000-
2006 dropped from 34.9% to 26.7%, that of final demand from the G3 and the ROW to gross
output of China rose from 18% to 26.8%.

Such contrasting features in the sources of structural changes in gross outputs between non-
China emerging Asia and China demonstrate that since 1990, while China has shown a trend of
increasing dependence on exports to extra-regional markets, indicating no sign of decoupling,
non-China emerging Asia has strengthened its intra-regional dependence. Therefore, it can be
said that China has contributed to no sign of decoupling in emerging Asia as a whole.

There have been differing trends in changes in the sources of extra-regional demand during
the period 1990-2006. The contribution ratio of EU’s demand to changes in gross outputs of
emerging Asia increased between 1990-2000 and 2000-2006 from 5.9% to 6.3%, while the
contribution ratios of Japan and the US declined from 3.4% to 0.8% and from 5.7% to 4.4%,
respectively. As a result, the dependence of emerging Asia’s outputs on the G3 economies
decreased from 15% to 11.4%. However, the higher exposure of emerging Asia to extra-regional
markets during 2000-2006 was due to stronger trade linkages with the ROW, with its
contribution ratio for emerging Asia’s gross outputs increasing 9.8% to 15.3% between 1990-
2000 and 2000-2006.

Changes in input coefficients have also contributed to gross outputs of the emerging Asian
economies. The contribution ratio of changes in input coefficients of emerging Asia to its gross
output grew from 6.2% to 18.5% between 1990-2000 and 2000-2006, which implies
increasingly deepening international production networks in the region. A comparison of
changes in input coefficients between non-China emerging Asia and China shows that China has
developed a deeper intra-regional production network than non-China emerging Asia in the
same period of time: the contribution ratio of changes in input coefficients of China to its gross
output grew from 7.3% to 22.1% between 1990-2000 and 2000-2006, whereas that of non-
China emerging Asia from 4.5% to 7.9%.

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

While changes in value-added coefficients of emerging Asia resulted in a decrease in its
value-added, 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 -
7.8% to -24.4% between 1990-2000 and 2000-2006, but that of input coefficients increased
from 6.4% to 21.9%. Increases in efficiency in the use of primary factors of production

—~1 —~0

(Aa’ =(a' —a" )) resulted in negative effects on value-added of Emerging Asia, i.e., less

unit of primary factors of production was used to produce a unit of output. Substitution effects
of primary factors of production by intermediate inputs are seen in emerging Asia, which
implies that increased efficiency in the use of primary factors of production and increasingly
deepening international production networks have occurred in the region at the same time.
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 gross outputs in
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Table 1, except for China’s dependence on the US market, with its higher contribution ratio
during 2000-2006 than during 1990-2000 (6.2% vs. 5.8%). The contribution ratio of US demand
to China’s gross output decreased from 5.2% to 4.6% between 1990-2000 and 2000-2006,
whereas that of US demand to China’s value-added increased from 5.8% to 6.2%.

Table 2: Results of I-ODA of value-added of emerging Asian economies (%)
Emerging Asia .

except China China
1990- | 2000- | 1990- | 2000- [1990-2000-
2000 | 2006 | 2000 | 2006 2000|2006

Emerging Asia

1) Value-added coeff. -7.8 -24.4 -3.7/ -8.6/-11.3/-33.6
2) Input coefficients 6.4 219 43 89 8.2 295
3) Domestic demand 71.60 64.1 56.8 56.4 84.0 68.5
4) Intra-regional demand 3.7 67 68| 147 12 21
5) G3 16.60 13.7] 20.3  8.4] 13.4 16.8

EU 65 75 93 48 42 9.2
Japann 3.8 09 43 -02 34 15
us 62 53 6.7 39 58 6.2

6) ROW 109 19.1 159 194 6.7| 19.0
7) Statistical discrepancy, -1.4 -1.2 -04 0.8 -2.2 -23
Total 100.0 100.0] 100.0| 100.0[100.0/100.0

Source: Authors’ calculation

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 75.3% to 70.8%,
while that of final demand from the G3 and the ROW increased from 27.5% to 32.8%.

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, the
contribution ratio of the sum of domestic demand and intra-regional demand to value-added of
non-China emerging Asia rose from 63.6% to 71.1%, but the same ratio for China dropped from
85.2% to 70.6%. This indicates a contrasting feature of 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.

IV. Concluding Remarks

In this paper, we examined whether emerging Asian economies have decoupled, i.e. whether
the business cycle dynamics in emerging Asia have recently become less sensitive to the global
demand trends by making a quantitative assessment of the sources of their structural changes in
gross outputs and value-added of emerging Asia, using I-ODA based on Asian I1-O 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 input coefficients and value-added
coefficients, on domestic demand and intra-regional demand, on demand from the advanced
economies, especially the EU, Japan and the US, and on demand from the ROW.

The main findings of the study are as follows. First, the changes in the impact of the final
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demand components on gross outputs and value-added of emerging Asia show that since 1990,
there has been a trend of increasing dependence on exports to extra-regions such as G3 and the
ROW, 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, although 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 strengthening economic
integration in East Asia, whereas China has disintegrated from the region. Therefore, it can be
said that China has contributed to no sign of decoupling of emerging Asia as a whole. Third,
there have been differing trends in the changes amongst sources of extra-regional demand
during 1990-2006. While the contribution ratio of EU’s demand to changes in gross outputs and
value-added of emerging Asia increased between 1990-2000 and 2000-2006, the shares of Japan
and the US 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 during 1990-2000 was due to stronger trade linkages with the
ROW, with its higher contribution ratio for emerging Asia’s gross outputs and value-added.
Fourth, the contribution of domestic demand to emerging Asia’s output and value-added also
decreased along with demand of G3 in the same period. In spite of an increase in intra-regional
demand, the dependency on a combined total intra-regional demand (domestic demand + intra-
regional demand) of emerging Asia decreased, because an increase in intra-regional demand
was offset more by a decrease in domestic demand. Fifth, the contribution ratio of value-added
coefficients to emerging Asia’s value-added decreased from -7.8% to -24.4% between 1990-
2000 and 2000-2006, whereas that of input coefficients increased from 6.4% to 21.9%.
Substitution effects of primary factors of production by intermediate inputs are seen in emerging
Asia, which implies that increased efficiency in the use of primary factors of production and
increasingly deepening international production networks have occurred in the region at the
same time.

As 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 becomes available, another study for the same purpose at the sectoral level could
be conducted.
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Appendix

Figure A.1: The schematic layout of the Asian 11-O table for 2000
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