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Abstract

The expanding cross-border activities of firms, like the so-called vertical specialization, outsourcing
and fragmentation production, have boosted dramatic changes in the international economic
interdependence among countries during the last two decades. In an attempt to understand the
evolution of the interaction between countries, many trade statistics based indicators have been
developed. However, most of them focus on showing the direct trade-specific-relationship between
countries, rather than considering the roles that inter-country and inter-industrial production
networks play in the international economic interdependence. Based the concept of Trade in Value
Added measured by the OECD input-output tables and the end-use-level bilateral trade data, this
paper provides some alternative indicators to show the evolution of regional economic integration
and global value chains for more than 40 main economies at detailed industrial level from both
demander and supplier’s perspectives. In addition, this paper also provides an idea about how to
evaluate the roles of intermediate goods and final goods separately in the measurement of global

value chains by using an international input-output model.
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1. Introduction

The increasing presence of Global Value Chinas (GVCs) has been considered one of the most
important features of the rapid economic globalization. The representative phenomenon relating to
the context of GVCs includes the so-called “Vertical Specialization”, “Fragmentation Production”,
“Outsourcing”, “Supply Chains” and so on. Namely, much more intermediate goods and services,
like parts and components are produced in sub-sequential stages or processes across different
countries, and then exported to other countries for further production. The production systems of
Apple’s products (see Linden et al., 2009; Dedrick et al., 2010 and Xing and Detert, 2010) and
Boeing’s commercial airplanes Dream 787 are the most famous and widely quoted cases in the

explanation of the rapidly spreading GVCs.

On the other hand, given the current difficulties and challenges of the WTO Doha Round
negotiations, the discussion on regional economic integration, regional trade agreements (RTAs) and
its impact has got much more attention from both academic and governmental sides (Murray, 2011,
Neffke and Boschma, 2011, Sierra, 2011). Such movement is mainly due to the fact that, the
interaction among countries within the same region or the interdependence in regional trade and
production networks has very important implications not only for economic development, but also

for the location of international business activity.

Given the importance of understanding the mechanism and structure of regional integration, a
number of researches have been done in this field using different approaches and data sources. One
of them is the politically based approach that employs macro-data to study the influence of
harmonized laws and regulations (Murray, 2010, Cherry, 2011). The other approaches focus on the
economic impacts when countries or economies are integrated by normalized economic agreements,
like FTA, EPA and RATs (Dunning, 2007, Hiratsuka and Kimura, 2008, Volz, 2011, Batra, 2012). In
addition, the data sources used in the previous studies vary according to the difference of model
requirements and analysis purpose. For example, UNCTAD (2009), Pula and Peltonen (2009) use
FDI and trade statistics to show the economic rationales of regional integration; Rugman and
Verbeke (2004), Piekkari, et al. (2010) utilize firm-based data, such as foreign MNEs sales to
analyze the regional integration from the viewpoint of firm’s perspective. However, just a few
researches concentrate on the structural change of production networks, GVCs and industry cluster
by using the international Input-Output (I-O) data when considering the impacts of regional
integration (Kuroiwa and Heng, 2008).

This paper follows Kuroiwa and Heng’s (2008) approach, but much more newly developed measures



based on the 1-O model are used for measuring the evolution of regional integration from the
viewpoint of GVCs. For the recent 1-O based GVCs indicators, one can refer to Hummels et al.
(2001), Koopman et al. (2008, 2010), Uchida and Inomata (2009), Yang et al. (2009), Timmer (2010),
Johnson and Noguera (2011), Yamano et al. (2011), Meng et al. (2011), Abdul et al. (2011), Sterher
(2012) and so on.

The main objective of the paper is to use the newly developed 1-O based GVCs indicators to show
the mechanism and structure of the deepening regional economic integration of such as NAFTA,
Europe and Asia from the viewpoint of production networks and international spillover effects.
Comparing and measuring the process and degree of regional economic integration between these
regions can provide us very constructive opinions for the future policy design concerning the

economic development of Asian region.

The rest of the paper is organized as follows: Section 2 uses the up-to-date OECD Bilateral Trade
Database by Industry and End-use, (BTD, 1988-2010) to show the evolution of global trade structure
at both detailed industrial (ISIC 3.0 with 37 sectors) level and end-use category (separated as
intermediate goods, final consumption goods, capital goods) level. We also use a simple model to
show the contribution share of different countries and category in the growth of total international
trade. In addition, grouping countries into different regions, detailed intra and inter-regional trade
structure can be easily illustrated. Section 3 first explains how to use the international 1-O framework
to measure the Trade in Value Added (TiVA) from both “demander’s perspective” and “supplier’s
perspective”. Then we propose an alternative measurement of comparative advantage based on the
concept of TiVA. In addition, we also show how to use the I-O framework to measure “who
produces intermediate goods for whom”. In Section 4, based on the calculation results of the
measurement proposed in Section 3, we discuss the features and changing pattern of regional

integration and global value chains. The conclusion remarks are given in Section 5.

2. Evolution of global trade and regional economic interdependence

2.1 Historical evolution of international merchandise trade

In the OECD Bilateral Trade Database by Industry and End-use (BTDIXE), commodities are grouped
into the following categories: intermediate goods, household consumption goods, capital goods,
passenger cars, personal computers, packed medicaments, personal phones, valuables and others. It
should be noted that goods like passenger cars, personal computers, packed medicaments and

personal phones can be used by firms as intermediated inputs or directly can be consumed by



households. Therefore, in the OECD BTDIXE, these items are grouped as individual category. In
addition, since the price change of fuel related sectors is very unstable, we just use the non-fuel

merchandise trade data in this section.

Figure 1 illustrates the historical evolution of trade in goods by different end-use category. It is
apparent from the chart that the entire evolution from 1995-2010 can be divided into 3 main phases.
In the first phase of 1995-2002, total trade in goods shows slow growth and a small peak in 2000. In
the second phase of 2002-2008, world trade has significantly increased comparing with the first
phase. In the third phase of 2008-2010, due to the financial crisis and the later world economic crisis
(the Great Trade Collapse), world trade was heavily damaged but showed a “V” shaped quick

recovery.

Comparing the movement of trade by category, it’s easy to see that the trade in intermediated goods
can be considered as a main driving power of world total trade in goods. Especially during the Crisis,
it seems that trade in intermediate goods shows very sensitive changing pattern, which can be used
to explain the main source that causes the “V” shaped recovery for the total trade. The movement of
intermediate goods also clearly reflects increased globalization and the development of
fragmentation productions in the manufacturing sectors. However, when we calculate the share of
every category in total trade (see Figure 2), it’s easy to confirm that all categories have remained
very stable over the last 15 years. This fact indicates that at the absolute level of the contribution by
different category in total trade is stable, but given the difference of their shares and growth rates, the

relative level by category may show different pattern.

In order to provide much more detailed information on the contribution by category, we use the
following simple model to calculate the relative contribution rate. The model gives the contribution
of different category to the growth of total trade in goods by considering the absolute share of

individual category in total trade and their growth rate together.
For simplicity, the growth rate of total trade in goods is given as the following form:

t_qt-1

rqt =12 (2.1)

where rq® represents the growth rate of total trade g from the year of t-1 to t. q* is the trade value

for year t. The above equation can be easily rewritten as follows:
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where g} represents the trade value in terms of category i for year t. Further re-arranging the right
side of the above equation, the growth rate of total trade can be given as follows:

t ai’' gf-qi™* t-1 t
rq" =Y [Ziqit—l : T] = Yilsqi " - rq;] (2.3)
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where, sq! represents the share of category i in total trade for year t, rq! is exactly the growth rate
of trade in terms of category i from year t-1 to year t. Then we can easily define the contribution rate

of trade by category i to the growth of total trade as

-1t
t_S9 Tq
Ci = T (26)

Obviously, ¥;cf =1 and the relative contribution rate by category (cf) not only depends on its

share in total trade (sqi™") but also on its growth rate (rq?).

Based on the above equations, the relative contribution by category is calculated and the result is
shown in Figure 3. Clearly, trade in intermediated goods provides the dominant contribution to the
growth of total trade for both periods (1996-2002 and 2002-2008) followed by household
consumption and capital goods. When looking at the shares by different category over time, great
changes can be observed. Intermediate goods enhanced their presence from 40.43% to 57.01%. This
means that the rapid growth of global trade after 2002 mainly depends on the increasing
performance of trade in intermediate goods. Comparing to the relatively stable tendency for
household consumption goods, the contribution from capital goods doubled over time from 9.6% to
16.47%. This makes the capital goods become the second main source of the rapid growth of total
trade in goods during 2002-2008. On the other hand, contributions from all the other categories, such

as passenger cars, packed medicaments, personal computers went down over time.

There are several facts which can be used to explain the above dynamic changes in global trade. First,

the continuous reduction of international trade cost including tariff and non-tariff costs is one of the



most important facts. Especially, it should be pointed that tariffs on intermediate goods, like parts
and components, are usually lower than the tariffs on final goods during the last 20 years. This
boosts the volume and diversity of parts and components being exchanged all over the world. The
second fact is the free movement of capital, such as the foreign direct investment (FDI) which has
played an important role in the expansion of trade in intermediated goods. At the same time, related
to the first and second facts, the increasing fragmentation of value chains, especially the so-called
intra-firm trade becomes possible to spread globally, and has led to an increase of trade flows in
intermediate goods. Finally, domestic market-oriented economic reforms undertaken in some
developing economies, such as China should also be considered a very important factor. Since their
domestic economic reforms provide large opportunities for the countries or the multinational

enterprises located there to be involved in global production networks.

Using the same method shown in the previous equations (let subscript i represent country name), the
country-specific contribution rate can be also computed. Before we show the calculation results, we
need give a short introduction on the trade data used here. It should be noted that trade data can be
collected from two ways. One is from export statistics, the other one is from import statistics. Since
in principle, import statistics follow the “rule of origin”, it is supposed that the so-called “mirror
problem” (a country’s exports may not equal its partner’s imports) caused by re-export can be
avoided by using import data. Therefore, in this chapter, the trade data (export or import) are both

from c.i.f. price based import statistics.

The country-specific contribution can be illustrated from supply (export) and demand (import) sides
respectively. For the supply side, the top 30 contributors are listed on the left side of Table 1. For
both periods, without considering the contribution from the rest of the world, the top 30
countries/regions account for more than 90% of the total contribution. Looking at country-specific
contributions, China shows the largest figure followed by Germany and the USA. Japan also
enhanced its presence over time from 1.54% to 5.36%. This fact indicates that China, Germany,
USA, Japan and France have played the most important role as exporters to make the global trade
increase rapidly. On the other hand, the similar pattern can also be found on the right side of Table 2.
Namely these main countries also make the dominant contribution to the growth of global trade as
importers. However, comparing to supply side, much more dynamic changes can be found at the
demand side. For example, the USA lost its dominant role from 34.59% to 9.15%; China’s figure
also went down from 14.23% to 9.61% over the two periods. The lost shares by the USA and China
have been occupied by other economics. This makes the distribution of country-specific contribution
much flatter across countries. Especially, the fact that the contribution from the rest of the world

increased rapidly from 5.54% to 12.88% over the two periods also can be considered the evidence



that much more small economies have been involved in global trade networks.

2.2 Global supply and demand centers

This section focuses on evaluating the movement of global trade hubs by using the “dominant links”
(see Yamano et al., 2011) of trade flows in goods by different end-use categories. As a dominant link
we consider a country’s exports in goods to a particular partner country exceeding a given threshold
percentage of that country’s total imports. In the current exercise we use 10% as a threshold when
exploring trade nodes. If relatively a large number of countries’ imports depend on the exports
(supply of goods for foreign use) of a specific country, this country can be considered the supply
center in global trade. In the same way, if a large number of countries’ exports depend on the imports
(domestic demand on goods produced outside) of a specific country, this country can be considered

the demand center.

Given the bilateral trade data for 65 countries by end-use categories, the supply and demand centers
can be easily identified (see Figure 4). Obviously, larger industrialized economies are expected to be
identified as dominant trade partners for smaller ones in respective regions, as differentiation and
specialization take place around these larger economies. When looking closely at the figure, some
features can be summarized below: (1) Germany maintains the leading position of trade center from
both viewpoints of supply and demand sides during the last 15 years. For example, more than 35
countries heavily depend on Germany’s supply of intermediated goods. At the same time, more than
25 countries heavily depend on Germany’s demand of intermediated goods. The most important
feature for Germany is that its leading position can be kept very stably over time. (2) The United
States is one of the most important trade centers, but its presence decreased rapidly in the last 15
years. For example, there were more than 25 countries, whose over 10% exports of intermediated
goods were shipped to the United States in 2000. However, the number of this kind of partner
countries for the United States goes down rapidly to 10 in 2010. (3) Comparing with the United
States, China shows very different movement. Especially China’s supply power increased
dramatically after its accession of WTO in 2001. This situation can be easily confirmed from the
supply of final consumption goods. In 1995, just 10 countries have relatively high dependency on
China’s products of final goods. However, in 2010, more than 45 countries, whose more than 10%
imports are from China. This fact also reflects why China has been called “world factory”. The
increasing presence of China’s supply power can also be seen for intermediated goods and capital
goods. In 2010, China has been the largest supply center for final consumption goods, and second
largest supply center for intermediated and capital goods. On the other hand, China also has been the

second largest demand center for intermediate goods. It is not a surprise since China has been deeply



involved in the global supply chains by the way of using much more imported intermediate goods to
produce exporting goods for all over the world. However, unlike the case of Germany, China is not
an important demand center yet for final consumption goods comparing with its supply power. There
are several reasons which can be used to explain this phenomenon. This first one is that China’s
purchasing power on foreign consumption goods is still low because of its relatively lower per
capital GDP. The second reason is that much more demand of consumption goods for China’s
domestic consumers can be satisfied by its domestic supply because of the relatively cheaper price
and large production capacity of goods made domestically. (4) Japan’s movement is similar to

Germany, but its presence has decreased slowly over time.

In general, the United States and Japan’s positions in global trade have been replaced by China to
some extent. The United States lost its leading position for both supply and demand centers in terms
of trade in goods is mainly because its economic (supply and demand) structure has become much
service-oriented or service-specialized. The United Kingdom also lost its supply and demand power
rapidly in global trade with very similar reason as pointed for the case of the United States. For the
case of Japan, including the same reason shown above, its production capacity has moved to its
neighbor countries, such as China by the way of FDI due to the increasing domestic labor cost and

other market related reasons.

2.3 Inter and intra-regional trade pattern

In order to investigate the evolution of inter and intra-regional trade, we divide the whole countries
covered in the OECD bilateral trade database into several groups. They are EU27 (including EU15
and the rest of EU27), NAFTA, South America, ERIA+ (including ASEAN, East Asia, and the rest
of ERIA+), the rest of the world (ROW). For the detail of the member in region groups, one can
refer to Appendix 1.

The upper and middle parts in Table 3 show the percentage share of inter and intra-regional trade in
the global merchandise trade for 1995 and 2010 respectively. The bottom part of Table 3 shows the
change rate of interregional trade share between 1995 and 2010. Obviously, the intra-regional trade
flow within EU27, NAFTA and ERIA+ accounts for almost 50% of the total global trade. This fact
clearly reflects the situation of deepening regional integration or a blocked world economy. However,
when looking at the change rate of the intra-regional trade, it’s easy to see that EU27 (from 26% to
20.7%) and NAFTA’s (from 7.3% to 6.0%) figures decreased but ERIA+ (from 18% to 23%)
increased in the last 15 years. According to this fact, it can be concluded that, although there is not

any common custom union in ERIA+, but this region has experienced rapid economic integration by



the way of quickly expanded intra-regional production networks. In addition, although the absolute
share of intra-regional trade within the rest of EU27 is still small, but its dramatic change (185.1%)
over the last 15 years indicates that this region has been enhancing its intra-regional linkages rapidly.
When looking at the changing pattern of interregional trade, some interesting features can be
summarized as follows: (1) the presence of EU15 and NAFTA as both a supplier and demander in
global trade decreased rapidly. This fact can be easily confirmed from Table 3. For example, the
share of EU 15’s exports deceased from 37.7% to 28.2% over the 15 years. A very similar situation
can be found for NAFTA; (2) ERIA+ tends to import much more goods from the rest of EU27,
South America, ROW and ERIA+ itself rather than from EU15 and NAFTA. ERIA+’s exports also
show increasing tendency for almost all its partners except NAFTA; (3) ASEAN has been deeply
involved in the production networks of ERIA+ region, since its interdependence on EU15 and
NAFTA for both exports and imports has decreased over the last 15 years; (4) the global trade
structure has become much flatter because of the increasing presence of the rest of EU27, South
America, ERIA+ and ROW. Especially the expanding South-South trade has been an important
symbol of the ongoing globalization and regional integration. For more detailed information on the

evolution of interregional trade by end-use category, one can refer to the Appendix 2, 3 and 4.

3. Input-Output based measure of global value chains

3.1 The concept and measurement of trade in value added in a single national 1-O framework

The TiVA can be simply defined as “domestic value added embodied in trade (export or import)”. If
the “trade” mentioned here indicates a home country’s export, the TiVA measures the home
country’s domestic value added embodied in its export. In turn, if the “trade” indicates a home
country’s import, the TiVA means its partner country’s domestic value added embodied in home

country’s import.

For the ease of explanation on the concept of TiVA, we model a closed economy with just two
countries (r and s) and n sectors for each country. At the first step, let’s assume that we just know the
information of country r’s national I-O table with separate import matrix (see Figure 5). In this
single national 1-O framework, country r’s total value added can be given as the following form

based on the traditional 1-O theory.

VAT = VT . (I — A™")~1 . FDF
= V'L - (FD'T 4+ EX™)
=Vr.L'-FD + V' . LF - EXTS, (3.1)



where, VA" represents country r’s total value added (scalar), V' is the (1xn) row vector of value
added ratio (the share of domestic value added in total output) by sector for country r, A" is the (nxn)
matrix of country r’s domestic input coefficients, FD' is the (nx1) column vector of country r’s total
final demand, L'= (I— A™)~! is country r’s domestic Leontief inverse in a single national I-O
framework, FD" is the column vector of country r’s domestic final demand, EX" is the (nx1) vector
of exports from country r to country s. Since there are just two countries in this economy, naturally,

EX" is the total exports of country r.

Clearly, a country’s total value added can be expressed by two parts. Namely, the value added
induced by domestic final demand (V' - L' - FD'™), and the value added induced by total exports
(VT - LF - EX"™). The second part can be tentatively considered a measurement of the TiVA for
country r when just a single national 1-O table is available for us. In addition, it should be noted that

in a single national 1-O framework, the following equation always holds:

(V4+u-M)-L=u, (3.2)

where, u is a 1xn unity vector, M is the nxn matrix constructed by intermediate import coefficients.

Multiplying country r’s export vector to both sides of the above equation yields:

V' LF-EX'S + u- MF - LF - EX™ = u - EX'S. (3.3)

It’s easy to see that the second term on the left side of the above equation indicates the “import
contents of export” (Hummel et al., 2001). Clearly, a country’s domestic value added embodied in its
export can be measured by the difference of its total exports (u - EX™) and its import contents of
export. In other words, if country r does not need any intermediate imports for production of exports,

the measurement result of TiVA for country r should be the same figure of exports itself.

In addition, if the end-use based international trade statistics is available, country r’s total exports

can be separated by intermediate and final goods as shown below:
EX'S = FD™S + u - IMD'S, (3.4)
where, FD™ and IMD™ are respectively country r’s exports of final goods (n*1 column vector)

and exports of intermediate goods (n*n matrix) shipped to country s. Still using the single national

I-O framework, country r’s TiVA in terms of its exports of final goods and intermediate goods can be



tentatively defined as follows:

TiVAF' = VT - LT - D' (3.5)
TiVAI' = V' - L - u - IMD™ (3.6)

where, TiVAF" and TiVAI" represents the value added induced by country r’s exports of final

goods (FD's) and intermediate exports (IMD'*) respectively.
3.2 Measuring the TiVA in an international 1-O framework

When we adopt the single national 1-O framework for the measurement of TiVA, TiVAI® can be
easily measured since country r’s exports of intermediate goods are treated as exogenous variable.
Here, an important question arises. Namely, if an international I-O framework is given, the export of
intermediate goods should be considered endogenous variable, at this situation, how can we measure
the trade in value added for intermediate goods? In order to answer this question, we extend the
single national I-O framework of a closed economy used in Figure 5 to a two-country international
1-O framework (see Figure 6) in which the trade of intermediate goods between these two countries
is treated as an endogenous variable. Based on traditional 1-O model, the total value added can be

given as the following form:

VA = diag(V) - L - FD, (3.7)

VA = (VAr), Ve (Vr’VS), L= (er Lrs) _ [] B (Arr Ars)]—l, ED = (FDrr) 4 (FDrs).

VAS LSF LSS ASF ASS FDSI' FDSS

where, VA' is the (nx1) column vector representing country r’s value added by sector, V' is the (1xn)
row vector of value added ratio by sector for country r, L is the international Leontief inverse
constructed by its sub-matrix L™. A" represents the (nxn) matrix of international input coefficients
from country r to country s, FD" is the (nx1) column vector representing country s’s final demand on
the goods and services produced in country r. Following the definition of TiVVA proposed by Johnson
and Noguera (2009), it’s easy to formulate country r’s value added exported to country s as shown

below:

()= - )G e



Namely,

TiVAC™ = VT(L'T - FD™ + LS - FDSS) (3.9)

Since, the above concept represents country r’s value added induced by country s’s final demands,
we call this type measure as demand-based TiVA. In order to understand the spatial structure of TiVA

across countries in detail, the following decomposition technique can be applied to equation (3.9):

TiVAC™ = V' - L" - FD™ + V' - (L'" = L) - FD' + V" - LS - FD*S (3.9°)

The first term on the right side of the above equation indicates the induced TiVA through domestic
production networks when a single national 1-O framework is used; the second term can be
considered the achieved TiVA through international feedback effect; the third term is clearly the
induced TiVA through international spillover effect. The second and third terms can be aggregately

regarded the induced TiVA through international production networks.

In addition, according to Miller and Blair (1985), the international Leontief inverse can be expressed

by the following terms:

L= (1—A™) 1+ A™S-C7 - (1 A™)7Y]
'S = (1—A™)"1.Ars. 1
[ST=C71.AST. (] — AL

s =c!

C=I1-A® — AT (1— A™)71. AT

Using the above equations, TiVA™ can be rewritten as follows:

TiVACTS = V*(L'T - FD'S + LIS - FDSS)

=VI(I—A™) [+ AT - C~1. (I — AT)"1]FD'™ 4 V' - [(1 — A™)"1 . ATS . C"1|FDss

= V'(1— A™)"1[FD™ + A'S. C~1. AST . (I — AT")~1. FD'S 4 ArS . C~1 . FDSS]

= V'(I — A™)"1FD’S 4 V(I — A™)~1. ATS(LST . FD'S 4 LSS . FDSS)

= TiVACF™s + TiVACI'S (3.10)

Obviously, TiVAC™ can be separated into two parts. The first part TiVACF™ is exactly equal to
TiVAF" (see Equation 3.5). This part represents country r’s value added induced by its exports of
final goods shipped to country s (measured by the single national 1-O model). The remaining part



TiVACI™ may be defined as the value added induced by the trade flow of intermediates from
country r to s. This trade flow is the indirectly induced intermediate goods by country s’s final
demand in the international 1-O framework. Therefore, using this measurement, the contribution of
trade in final goods and intermediate goods can be separately evaluated within the international 1-O

model.

Furthermore, at the product (sector) level, we can regard the induced value added in a specific sector
j by a specific trade flow of final product i from country r to country s as “an individual TiVA

linkage” which is defined as follows:
TiVAC® = V['(L'" - FD{* + L'S - FD{®) (3.11)

Based on the above definition, country r’s export of sector j’s value added to country s (TiVAC,er) and
country r’s export of value added to country s in terms of the trade flow of product i (TiVAC{®) can

be measured respectively as follows:
TiVACS = ¥; TiVAC]? (3.12)
TiVAC® = ¥ TiVAC]? (3.13)

On the other hands, when considering the equation again from the supply-based aspect, country r’s

export of value added to country s can be defined as follows:

TiVAP™Y _ (VT 0\ (LT LSy 0

( 0 )_(0 0) (Lsr LSS) (FD5r+FDSS) (3.14)
Namely,

TiVAP™S = V' . L'S(FDS" + FDSS) (3.15)

Using Miller and Blair’s equation, TiVAP™ can also be re-written as

TiVAP™ = V' (1 — A™)~1 . ATS . [5S . (FDS' + FD®%) (3.16)

The above TiVAP™ represents the induced value added in country r when country s provides final

products to all over the world. With the same manner as shown in equation 3.11, the individual



supply-based TiVA can be written as follows:

TiVAP' = VI - L'S(FD" + FD{®) (3.17)
TiVAP!® = ¥; TiVAP]® (3.18)
TiVAP'® = ¥; TiVAP[® (3.19)

3.3 TiVA based indicator for the measurement of Revealed Comparative Advantage

The concept of RCA is mainly based on the theory of Ricardian comparative advantage. It represents
the relative advantage or disadvantage of a certain country in international economics for a certain
class of goods or services. The most widely used indicator of RCA (see Béla Balassa, 1965) is given

as follows:

EX!/EXT

r __
RCA; = ¥ EXI/3 EXT

(3.20)

where, EX] represents country r’s exports of good i. EX" is the total exports of country r. When all
countries’ exports just include their domestic contents, the above RCA can be considered a
reasonable indicator of Comparative Advantage. However, as mentioned before, when much more
intermediate imports are embodied in exports, this indicator may lose its original interpretability.
Using the concept of sector-level or product-level TiVA proposed in the paper, a country’s

comparative advantage can be measured as the following two ways:

reacy - e o2
RCAG. = ziiiiﬁﬁ?if&c (3.22)
o = o2
RCAR” = ziiiiif?ﬁp (3.24)
where,

TiVAC]; = ¥ TiVACY,
TiVAC!. = ¥ TiVAC'S,



TiAVC" = ¥ TiVAC™ = ¥} TiVAC} = }; TiVAC..
TiVAP] = ¥ TiVAP}®,
TiVAP! = ¥ TiVAP,
TiAVP" = 3 TiVAP™ = 3} TiVAP] = ¥; TiVAP/.

In the above definition, RCAC] represents the TiVA based comparative advantage of country r’s
sector j from the aspect of global consumption on products produced in country r. The other

indicators proposed here can also be easily explained by using the concept of TiVA.
3.4 Who produces intermediate products for whom?

In the previous section, we proposed some TiVA based indicators to measure spatial economic
interdependency. These indicators are based on international 1-O model. In this kind of model, both
final demand item and value added item are treated as exogenous variables; trade of intermediate
goods and services among countries is treated as an endogenous variable. That’s why we can
measure how a country’s final demand affects other country’s value added by the way of transaction
of intermediate trade. However, the above indicator cannot show us how the intermediate trade plays
what kind of role in international production networks in detail. Still using international 1-O model,

we propose a simply way to measure the function of intermediate trade in production networks.
Given the same two-country 1-O model as shown in Figure 6, according to traditional demand-driven
I-O model, the intermediate transaction from country 1 to country 2 (IMD'2: country 1’s export of
intermediate goods and services to country 2) can be formulated as follows:

u-IMD? . ut =u-A'?. (1?1 FD + 121 . FD'2 + 1?2 - FD?! + 1?2 - FD?2). (3.25)

Rearranging the above equation yields

WAZ.L2LEDI! .Al2.121.FD12 .A12.122.FD2! y.A12.[22.FD22
= =+ + +
u-IMD12.yt u-IMD12.yt u-IMD12.yt u-IMD12.yt

=a'+b'+c+d" (3.26)

Obviously, a’, b’, ¢’ and d’ provide us the information about how the intermediate exports from
country 1 to country 2 end up or contribute to which country’s final demand. This information can
not only help us answer the question, like “who produces what for whom?”, but also show us the

spatial economic interdependence among countries from the viewpoint of the relationship between



intermediate and final products. The following equation gives the general form for calculating how
the trade in intermediate products directly and indirectly contributes to different type of final

demands across countries by the way of international supply chains.

WPRS = u - ARS . 5T . FD™S /u - IMDRS - u* (3.26%)

where, WPRS shows the contribution rate of induced trade in intermediate products shipped from
country R to S by country s’s final demands on country r’s products in total intermediate transaction
from country R to S. When changing our viewpoint, the following indicator can also show us some

alternative information on the aspect of “who produces intermediate goods for whom”.

WP;RS = y. ARS . [ST. FDIS /¥ Yo u - ARS . [ST. FDrs (3.26”)

where, WP;RS shows the contribution rate of induced trade in intermediate products from country R
to S by country s’s final demands on country r’s products in total induced global trade by the same

final demands.

If we pay more attention on the international transactions (without considering the domestic trade in
intermediate and final products), the following two indicators can help us understand how

inter-country trade in intermediate products are induced by inter-country trade in final products.

-ARS-Lsr-FDrS
IWPES = Z#s;mu.ARs_Lsr.FDrs, (R#Y9) (3.27)

. ARS.1Sr.EpTS
IWPRS = WAL D (r#5s) (3.28)

" ZResYs»r WARS-LSTFDIS’

where, IWPRS shows the contribution rate of country r’s export of final products to country s in the
inducement of international trade in intermediate products shipped from country R to S. IWP;RS
shows the share of induced international trade in intermediate products shipped from country R to S
in total inducement of international intermediate trade in terms of country s’s final demand on the

products made in country r.

4. Empirical results in measuring GVCs and regional integration

4.1 Demand and supply-based TiVA share across regions



Table 4 shows the share of demand-based transaction of embodied value added across regions For
1995 and 2005. From the column way, each figure shows how a specific region’s domestic final
demand contributes to (impacts on) other regions’ value added. In other words, the figure seen
column wise can be considered the imported value added of a specific region from other regions.
While, each figure seen row wise shows how a specific region exports value added to others.

Obviously, for most region or sub-region, the intra-regional transaction of value added accounts for
relatively large share comparing with the inter-regional figure. Just focusing on the intra-regional
transaction, EU27 accounts for almost 20.7% in global TiVA, followed by ERIA+’s 13.6%,
NAFTA’s 6.3% in 1995. This figure decreased for EU27, EU15, but increased for all the other
regions, especially, for the rest of EU27, the rest of ERIA+ and East Asia between 1995 and 2005.
This fact indicates that the relative presence of intra-regional value chains for most regions have

become much more important. (For countries coverage in the OECD I-O database see Appendix 5)

When looking at the inter-regional TiVA, some interesting features can be summarized as follows:
(1) EU15 lost both gain potential (see figures row wise) and give-out potential (see figure column
wise) from other regions except for the rest of EU27. This clearly indicates that EU15’s relative
presence in global value chains has decreased, but its linkage with the rest of EU27 in terms of TiVA
has become much stronger. (2) NAFTA lost its gain potential of TiVA, but enhanced it give-out
potential over time. On one hand, this fact reflects the relative presence of NAFTA in the export of
value added decreased rapidly. On the other hand it represents the increasing value added gain in
developing economies by the way of TiVA with NAFTA. (3) The rest of EU27 shows rapid
increasing tendency in both gain and give-out potential of TiVA with other regions. Although, the
absolute share of the rest of EU27 in global TiVA is still small, but its good performance clearly
illustrates how this region is benefited by the regional integration of EU. (4) ASEAN and East Asia,
in general, lost both gain and give-out potentials over time in global TiVA. It seems that this fact
cannot be supported by the conclusion obtained in Section 2, namely the increasing presence of
ASEAN in global merchandise trade. Recalling the concept of TiVA, it is easy to know that even if a
country has large scale of foreign trade, there is no guarantee that the country can get much more
TiVA. This is because that the TiVVA depends on not only the scale of trade but also the value added
ratio and the position of a country in international production networks. (5) The presence of the rest
of EU27, the rest of ERIA+ and the rest of the world in global TiVA shows strong increasing trend.
This can be considered a strong piece of evidence that the distribution of TiVA at worldwide level

has become much flatter with larger diversity.

When looking at the supply-based TiVA share (Table 5), very similar tendency as seen in the

demand-based TiVA can be found. In general, the main finding is that the intra-regional economic



interdependency has become much more important with the comparison of interregional relationship
in terms of TiVA in global production networks. In other words, the creation and distribution of
value added by way of production networks has become more global at regional level (across

regions), and more block-oriented within an integrated region.

4.2 Consumption and supply-based TiVA at country level

Figure 7 and 8 show the consumption and supply-based TiVA at country level for 2005. The main
features of this figure can be summarized as follows: (1) the main sources of both give-out and gain
potentials for most countries originate from the intra-regional TiVA. It’s no surprise since the cost of
organizing production networks depends on the geographic distance, the neighbor country should
always be the first choice when looking for trade patterns if other conditions remain unchanged. This
feature also reflects the magnitude of a country’s participation degree in global value chains. (2)
When comparing both potentials, it’s easy to see that most countries export more value added to
NAFTA than their imports from NAFTA. In other words, NAFTA’s give-out potential is much
stronger than its gain potential. This is mainly because that some of the USA’s production capacity
on merchandize goods has moved to developing economies by the way of FDI. (3) In addition,
NAFTA has relatively closer relationship in terms of TiVA with ERIA countries with the comparison
to EU27. This clearly reflects the strong linkage of production networks with the Asia-Pacific region
(ERIA+ NAFTA). (4) ERIA has the similar or larger performance in EU27’s value chains system
comparing with NATFA.

If we just focus on the demand and supply of foreign goods without considering the influence of a
country’s domestic demand or supply on the goods produced by itself, the structure of international
TiVA (induced value added) can be illustrated by Figure 9 and 10 Clearly, there are not large
difference between Figure 7 and 9 in terms of demand-based TiVA. However, when comparing
Figure 8 to Figure 10, it’s easy to see that the presence of NAFTA in Asia’s give-out and gain
potential in terms of foreign supply-based TiVA is very small. This implies that Asian economies get
much more value added by the way of their intra-regional production networks, in other words,
when Asia countries produce much more exporting goods, much value added may remained inside
the Asian region. In the same sense, it’s easy to confirm from Figure 10, NAFTA’s production of

exporting goods brings relatively large value added to itself.

4.3 TiVA in terms of trade in final goods and intermediate goods

As mentioned in previous section, using an I-O based decomposition technique, the TiVA induced by



trade of final goods and intermediate goods can be measured separately. Table 6 and 7 show the
interregional and intra-regional shares in total TiVA for final goods and intermediate goods
respectively. The main features can be summarized as follows: 1) the TiVA in terms of trade in
intermediate goods account for more than 60% in the total international TiVA, its presence also
increased between 1995 and 2005. This indicates that the trade in intermediate goods has been
playing an increasing and dominant role in the value creation system by the way of international
trade. 2) for the exception of the rest of EU27 and the rest of ERIA, the gain and give-out potentials
for most regions decreased rapidly not only for interregional, but also for intra-regional TiVA in
terms of trade in final goods. On the other hand, for the exception of EU15 and NAFTA, both
potential for most regions increased rapidly from both inter and intra-regional aspect concerning the
TiVA induced by trade in intermediate goods. This clearly implies that the deepening regional
integration is mainly driven by the expansion of intra-regional trade in intermediate goods from the
view point of value creation and distribution, especially for the case of the rest of EU 27 and East
Asia region. 3) Although, in total, the ERIA+ area shows increasing presence of intra-regional TiVA,
the linkages between ASEAN and East Asia decreased between 1995 and 2005. This phenomenon
indicates that the regional integration seen from trade flow can just provide us very direct and
intuitive image, when considering the whole international production network, say, using TiVA
measurement, we may have different results. ASEAN and East Asia have been linked by the way of
international trade, but their relative interaction in terms of trade in value added shows lower
performance. Comparing with the interaction between EU15 and the rest of EU27, it is easily to

confirm how different the performance of regional integration between EU and Asia.

4.4 Who produces intermediate goods for whom?

As shown in previous sections, international trade data provides us very direct image of the
evolution of regional integration. In order to measure the degree of regional integration from not
only the direct but also indirect linkages, we propose to use the concept of TiVA. All the above
measurements give us a kind of final image of regional integration, rather than show us the step by
step interaction among countries within a target region. Using the measure proposed in section 3.4,

more detailed image of regional integration can be captured.

Figure 11 and 12 show how the international trade in intermediated goods is induced by what kind of
bilateral trade in final goods. In other words, these figures provide us detailed information about who
produces intermediate goods for whom. For example, when France imports goods from Germany in
1995, the induced international trade in intermediate goods is concentrated in EU27 area surrounding

some trade hubs, such as UK, Belgium, Netherlands and Luxembourg. In addition, this trade in final



goods happed inside EU27 (between France and Germany) also gives relatively large impacts on
Japan and USA. Namely, when France imports much more final goods from Germany, more
international trade in intermediate goods produced in Japan and USA will be induced. When
comparing this situation with 2005, very dramatic change can be easily confirmed. For example,
France’s imports of final goods from Germany cause much more international trade in intermediate
goods inside EU27, especially between EU15 and the rest of EU27. This clearly indicates the
evolution of the ongoing regional integration inside EU. In addition, comparing to 1995, France’s
imports from Germany give much larger impacts on China’s exports of intermediate goods to all
over the world, especially to the intra-East Asia trade. This also provides us some additional
information about the worldwide production networks, namely when with the deepening regional
integration, the inter-regional relationship also shifts at the same time. Another example is about the
impacts of Japan’s imports of final goods from China (see Figure 12). Obviously, in 1995, when
Japan imports final goods from China, the East Asia region tends to import much more intermediate
goods from NAFTA, EU and East Asia itself. However, in 2005, the situation changed, the
international trade inside Asian region (ERIA+) becomes much flatter. At the same time, the induced

interregional trade in intermediate goods between Asia and EU decreased.

4.5 An alternative measurement of Revealed Comparative Advantage

As explained in previous section, the traditional indicator of comparative advantage proposed by
Balassa (1965) is only based on international trade data. Since the increasing vertical specialization
trade, fragmentation production in international production networks, this measure can no longer
provides significant information since a country’s exports tend to embody much more other
country’s contents (value added). Using the newly proposed measure of RCA based on the concept
of TiVA, a new ranking of RCA across countries can be calculated. The main results for selected
industries are shown in Table 8-11. It is easy to confirm, the new measure of RCA by TiVA provides
very different information comparing with the traditional measure. For example, China ranks 9th
using traditional indicator in 1995. However, TiVA based RCA for China shows lower ranking. This
exactly reflects the fact that almost half of the exports of Office, accounting & computing machinery
sector made in China is processing goods with large share of import contents. Therefore, if using the
traditional RCA indicator, the relative ranking of China in terms of its comparative advantage maybe
overestimated. When looking at the figure for 2005, the difference of China’s ranking between these
two measures narrowed. This may implies that China has been able to export much more domestic
contents or gain more value added by exporting Office and computing machinery goods. In other
words, this may reflects a kind of industrial upgrade in China has been achieved for the production

of computing machinery.



5 Conclusion remarks

Given the increasing economic interdependence across countries caused by the extension of
globalization and regional integration, international 10 tables have been considered a very useful
data source for the analyses of production networks, international fragmentation production, Global
Value Chains and so on. This chapter uses a new concept of Trade in Value Added to provide some
alternative measurements of regional integration. Comparing with the traditional measure based on
international trade statistics, the TiVVA based measure can provide us much more detailed image not
only from the direct but also indirect interaction of countries in international production networks. In
addition, using the 1-O based decomposition technique, the TiVVA measurement can be separated by
the factor of trade in final goods and intermediate goods. This helps us understand how intermediate
goods function and drive the evolution of regional integration. Furthermore, based on the traditional
international 1-O model, induced international trade in intermediate goods can be identified by
different transaction of trade in final goods. This helps us capture more detailed information about
who produces what for whom, and also provide us additional information which has been masked by

the traditional trade statistics about regional integration.

Based on the empirical analysis, the main findings can be summarized as follows: 1) EU27 has been
an high-level integrated region in terms of not only international trade but also the trade in value
added. Especially, the emergence of the rest of EU27 brings very dynamic and dramatic impacts on
EU’s regional integration. The deepening and strengthening interaction between EU15 and the rest
of EU27 has been the most important feature of the ongoing regional integration of EU area. 2) On
the other hand, as a whole, the ERIA+ shows increasing presence of regional integration in terms of
both real trade flow and trade in value added. When tracing more detailed interaction inside ERIA,
the intra-regional interaction for ASEAN and East Asia shows increasing performance, but the
interregional dependency in terms of Trade in Value Added between the two regions shows a
decreasing tendency comparing with the situation of EU15 and the rest of EU27. This is one of the
most important findings which can’t be easily observed by the traditional measure based on trade
statistics. 3) In the total international trade in value added, contribution coming from the trade in
intermediate goods accounts for more than 65% in 2005. This clearly implies that the deepening
regional integration is mainly driven by the expansion of intra-regional trade in intermediate goods
from the view point of value creation and distribution. 4) From the structure change measured by the
induced international trade in intermediate goods by selected bilateral trade in final goods, it is easy
to confirm that integrated production networks within EU and Asia area have been enhanced
between 1995 and 2005.
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Figure 1 Evolution of global trade in goods
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Figure 3 Relative contributions to the growth of total trade by end-use category
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Table 1 Contribution by country on the growth of world trade (in terms of export)

Rank 1996-2002| 2002-2008| Rank 1996-2002| 2002-2008|
1 |China 24.84% 17.86%| 16 |Thailand 1.42% 1.64%
2 |Germany 8.30% 11.52%| 17 |Canada 3.96% 1.58%
3 |USA 5.80% 6.91%| 18 |India 1.24% 1.54%
4 |Rest of world 4.28% 5.60%| 19 |Poland 1.69% 1.53%)]
5 |Japan 1.54% 5.36%| 20 |Mexico 6.97% 1.46%
6 |France 2.89% 4.05%| 21 [Malaysia 2.46% 1.39%)
7 |ltaly 0.14% 3.57%| 22 |Sweden -0.10% 1.36%
8 |Korea 4.90% 3.50%| 23 |Czech Rep. 1.90% 1.32%)
9 [Netherlands 1.66% 3.09%| 24 [Austria 1.44% 1.28%
10 |Belgium, Luxembourg 0.63% 2.45%| 25 [Australia -0.10% 1.23%
1 [Chinese Taipei 3.47% 2.26%| 26 [Singapore -0.11% 1.11%
12 |United Kingdom 0.61% 2.23%| 27 |Ireland 6.68% 1.00%
13 |Spain 2.37% 2.01%| 28 |Russian Federation 0.56% 0.94%
14 |Brazil 1.14% 1.94%| 29 |[Turkey 1.46% 0.92%
15 [Switzerland 0.06% 1.87%| 30 [Indonesia 1.13% 0.87%

Sum 93.23% 93.39%
Table 2 Contribution by country on the growth of world trade (in terms of import)

Rank |Country name 1996-2002| 2002-2008| Rank |Country name 1996-2002| 2002-2008|
1 |Rest of world 5.54% 12.88%| 16 [India 1.38% 2.28%
2 [China 14.23% 9.61%| 17 |Poland 1.81% 2.14%
3 |USA 34.59% 9.15%| 18 |Singapore -1.99% 1.98%
4 |Germany 5.93% 8.33%| 19 [Mexico 8.62% 1.84%
5 |France 2.43% 4.86%| 20 |Turkey 0.60% 1.55%
6 [Netherlands 0.17% 3.68%| 21 |Brazil -0.89% 1.55%
7 |United Kingdom 6.52% 3.67%| 22 |[Australia 0.73% 1.53%
8 |[Italy 3.43% 3.59%| 23 [Czech Rep. 1.53% 1.48%)
9 [|Japan -1.65% 3.55%| 24 |Switzerland 0.48% 1.43%
10 [Belgium, Luxembourg 4.05% 3.41%| 25 |Austria 0.43% 1.42%
1 |Russian Federation 0.47% 3.17%| 26 |Thailand -1.03% 1.35%
12 [Spain 3.85% 3.01%| 27 |Sweden 0.15% 1.31%)
13 |Hong Kong SAR of China 0.93% 2.87%| 28 |Chinese Taipei 0.76% 1.21%
14 |Korea -0.26% 2.77%| 29 |Indonesia -1.70% 1.19%
15 |Canada 5.49% 2.28%| 30 |[Malaysia -0.13% 1.00%)

Sum 96.47% 100.09%)
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Figure 4 Evolution of global trade hubs
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Table 3 Evolution of inter and intra-regional trade flow (%)

South

EU27 NAFTA| America ERIA+ ROW (World
> BUs i ASEANIE e

EU27 26.0 24.6 1.4 3.3 0.5 4.6 1.0 3.2 0.4 53| 40.4
EUis 24.5 23.3 1.2 3.2 0.5 4.4 1.0 3.1 0.4 5.0 38.2

Rest of EU27 1.5 1.3 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.4 2.2

NAFTA 3.1 3.0 0.1 7.3 0.3 6.9 1.4 5.3 0.3 2.0 19.6
South America 0.5 0.5 0.0 0.5 0.3 0.3 0.0 0.2 0.0 0.2 1.7
ERIA+ 41 4.0 0.1 5.0 0.4 14.6 3.3 10.1 1.2 2.8 27.0
ASEAN 1.1 1.0 0.0 1.0 0.1 4.3 1.3 2.8 0.2 0.5 7.0

East Asia 2.5 2.5 0.0 3.5 0.3 9.5 1.9 6.8 0.8 2.1 17.9

Rest of ERIA+ 0.5 0.5 0.0 0.4 0.0 0.8 0.2 0.5 0.1 0.3 2.1

ROW 5.9 5.6 0.3 1.6 0.3 2.4 0.4 1.7 0.3 0.9 1.2
World 39.6 37.7 1.9 17.6 1.8 28.8 6.2 20.5 2.1 11.3 | 100.0
EU27 NAFTA| Af:;:‘; ERIA+ ROW (World

Bus oo ASEANLES e

EU27 20.7 17.9 2.8 2.1 0.5 5.6 0.9 4.3 0.5 5.7 35.0
EUis 18.0 15.8 2.1 2.0 0.5 5.0 0.8 3.8 0.4 5.0 30.8

Rest of EU27 2.7 2.1 0.7 0.1 0.0 0.6 0.1 0.5 0.0 0.7 4.2

NAFTA 2.7 2.6 0.1 6.0 0.3 6.4 0.9 5.1 0.3 2.7 18.1
South America 0.4 0.4 0.0 0.4 0.3 0.6 0.1 0.5 0.1 0.3 2.0
ERIA+ 3.2 3.1 0.2 3.0 0.8 18.0 4.6 11.6 1.7 6.1 311
ASEAN 0.6 0.6 0.0 0.6 0.1 4.3 15 2.5 0.3 0.9 6.5

East Asia 2.1 2.0 0.1 2.0 0.7 12.2 2.7 8.2 1.3 4.2 21.2

Rest of ERIA+ 0.5 0.5 0.0 0.3 0.0 1.5 0.4 0.9 0.2 1.0 3.4

ROW 4.9 4.3 0.5 1.6 0.5 4.8 0.7 3.4 0.8 1.9 13.8
World 31.8 1 282 3.6 13.1 25| 354 721 24.9 3.4 16.7 | 100.0
EUz7y NAFTA| South | ERIA+ ROW |World

EU27 -20.5 | -27.3 96.1| -35.2 0.6 22.8 -11.2 34.7 10.9 6.3 -13.3
EUis -26.8| -32.2 78.6 -36.2 0.0 12.91 -16.6 22.5 8.0 08| -19.3

Rest of EU27 81.9 63.0! 1851 1.2 1.1 | 362.3 ] 204.2{ 425.0 130.0 77-8 88.4

NAFTA -14.0| -159| 74.6| -17.9 12.1 =721 -33.2! -2.4! 335| 374 -75
South America -23.1 -25.1 77.8 | -19.8 14.2 | 128.0 85.71 130.4 ! 200.0 25.0 12.8
ERIA+ -21.7| -24.11{ 108.1| -40.4| 102.3| 23.0 38.4 14.9 49.2 1153 15.1
ASEAN -44.11 -45.6 15.4 | -40.1 11.1 0.4! 203} -10.4 22.6 72.0 -7.1

East Asia -15.8 1 -18.6 ! 161.5( -42.3| 124.0 27.9 39.5! 20.5 64.6 | 105.7 18.2

Rest of ERIA+ -4.8 -7.21 133.3| -24.4| 143 88.71 166.5 85.1 1.0 | 260.6 62.7

ROW -17.0 | -22.3 79.7 1.0 52.1 98.6 574! 94.4} 1951 | 106.1 22.7
World -119.6 | -25.2 93.2| -25.7 35.9 23.1 16.3 21.4 59.5 47.7 0.0




Figure 5 A single national 1-O framework
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Figure 6 An international 1-O framework (two-country case)
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Table 4 Demand-based TiVA share across regions (%0)

South

EU27 NAFTA| America ERIA+ ROW [World
e

EU27 20.7 19.6 1.2 5.7 0.7 7.0 1.3 5.0 0.7 3.1 37.2
EUis 19.7 18.7 1.0 5.6 0.7 6.8 1.2 4.8 0.7 2.9 35.7

Rest of EU27 1.0 0.9 0.1 0.1 0.0 0.2 0.0 0.1 0.0 0.1 1.4

NAFTA 4.3 4.2 0.1 6.3 0.5 4.5 0.6 3.5 0.3 0.6 16.2
South America 0.5 0.5 0.0 0.5 0.3 0.5 0.1 0.4 0.0 0.1 1.9
ERIA+ 5.8 5.6 0.2 7.7 0.5 13.6 3.2 9.5 1.0 11 28.7
ASEAN 0.9 0.9 0.0 0.9 0.1 2.5 0.5 1.9 0.1 0.2 4.6

East Asia 4.4 4.3 0.1 6.5 0.4 10.0 2.5 6.9 0.7 0.7 22.0

Rest of ERIA+ 0.4 0.4 0.0 0.3 0.0 1.1 0.2 0.8 0.1 0.1 1.9

ROW 6.8 6.2 0.5 2.9 0.4 4.2 0.7 3.1 0.4 1.5 15.8
World 381 36.1 2.0 23.1 24| 29.8 5.9 21.5 2.4 6.4 | 100.0
EU27 NAFTA Af::::a ERIA+ ROW |World

EU27 19.3 17.6 1.7 4.9 0.5 4.3 0.5 3.0 0.8 3.5 32.5
EUis 17.6 16.1 1.5 4.7 0.5 4.2 0.5 2.9 0.7 33| 303

Rest of EU27 1.7 1.4 03 0.2 0.0 0.2 0.0 0.1 0.0 0.2 2.3

NAFTA 3.3 3.1 0.2 6.4 0.4 3.7 0.4 2.8 0.4 0.6 14.4
South America 0.7 0.6 0.0 0.7 03 0.6 0.1 0.4 0.1 0.2 2.5
ERIA+ 6.0 5.6 0.4 8.2 0.4 13.9 2.1 10.3 1.6 1.4| 29.9
ASEAN 0.8 0.8 0.0 0.9 0.0 2.4 0.5 1.6 0.3 0.2 4.3

East Asia 4.4 41 0.3 6.7 0.3 10.3 1.4 7.8 11 1.1 22.8

Rest of ERIA+ 0.8 0.8 0.0 0.6 0.0 1.3 0.2 0.8 0.2 0.2 2.9

ROW 8.0 7.4 0.6 4.9 0.4 5.9 0.7 4.1 1.1 1.6 20.8
World 37.3 34.3 2.9 25.1 2.0 284 3.8| 20.6 4.0 7.3 | 100.0
EU27 NAFTA Ai‘l’:::a ERIA+ ROW |World

EU27y -6.8 -10.2 41.7| -14.0| -28.6| -38.6{ -61.5; -40.0 14.3 12.9 | -12.6
EUis -10.7 | -13.9 50.0 161 28.6( -3821 -5831 -39.6 0.0 13.8 -15.1

Rest of EU27 70.0 55.6 | 200.0 | 100.0 0.0 0.0 0.0 0.0 0.0 | 100.0 64.3

NAFTA -23.31 -26.2{ 100.0 1.6 | -200]| -178! -33.3! -20.0 33.3 0.0 -11.1
South America 40.0 20.0 0.0| 40.0 0.0 20.0 0.0 0.0 0.0 | 100.0 31.6
ERIA+ 3.4 0.0 { 100.0 6.5 -20.0 221 -34.4 8.41 60.0 27.3 4.2
ASEAN -11.1 111 0.0 0.0 | -100.0 -4.0 0.0 | -15.8! 200.0 0.0 -6.5

East Asia 0.0 -4.7 | 200.0 31| -25.0 3.0 -44.0 13.0 57.1 57.1 3.6

Rest of ERIA+ | 100.0 | 100.0 0.0 | 100.0 0.0 18.2 0.0 0.0 1 100.0 | 100.0 52.6

ROW 17.6 19.4{ 20.0]| 69.0 0.0| 405 0.0 3231 175.0 6.7 31.6
World -2.1 -5.0 | 45.0 8.7 6.7 -4.7! -35.6 -4.21 66.7 14.1 0.0




Table 5 Supply-based TiVA share across regions (%)

South

EU27 NAFTA America ERIA+ ROW |World

EU27 21.2 20.0 1.2 5.1 0.6 6.6 1.2 4.7 0.7 2.4 35.9
EUis 20.1 19.1 1.1 5.0 0.6 6.4 1.1 4.6 0.7 2.3 34.4

Rest of EU27 1.1 0.9 0.2 0.1 0.0 0.2 0.0 0.1 0.0 0.1 1.5

NAFTA 5.1 5.0 0.1 6.3 0.4 4.6 0.7 3.7 0.3 0.5 16.9
South America 0.5 0.5 0.0 0.4 0.3 0.6 0.1 0.5 0.0 0.1 1.9
ERIA+ 5.7 5.6 0.2 5.7 0.4 14.5 3.2 10.5 0.8 0.8 27.1
ASEAN 1.0 1.0 0.0 0.6 0.0 2.9 0.6 2.2 0.1 0.2 4.7

East Asia 4.2 41 0.1 4.7 0.3 10.3 2.4 73 0.5 0.5 20.0

Rest of ERIA+ 0.5 0.5 0.0 0.3 0.0 1.2 0.2 0.9 0.1 0.1 2.1

ROW 8.1 7.5 0.7 3.0 0.5 5.3 0.8 4.0 0.5 13 18.2
World 40.6 [ 38.6 2.2 20.5 2.2 31.6 6.0 23.4 2.3 51| 100.0
EU27 NAFTA Af::l'za ERIA+ ROW |World

EU27 19.0 17.2 1.8 4.0 0.5 4.5 0.6 3.2 0.7 29| 309
EUis 17.4 15.8 1.5 3.9 0.5 4.4 0.6 3.1 0.7 27| 289

Rest of EU27 1.6 1.3 03 0.2 0.0 0.2 0.0 0.1 0.0 0.2 2.2

NAFTA 3.5 3.3 0.2 6.2 0.3 3.9 0.5 3.1 0.4 0.5 14.4
South America 0.6 0.6 0.0 0.6 03 0.7 0.1 0.6 0.1 0.1 2.3
ERIA+ 4.9 4.5 0.4 5.8 0.3 15.9 2.4 12.0 1.4 1.0 27.9
ASEAN 0.7 0.6 0.0 0.6 0.0 2.8 0.6 1.9 0.3 0.1 4.2

East Asia 3.6 3.2 0.3 4.7 0.2 1.6 1.6 9.1 0.9 0.7 20.8

Rest of ERIA+ 0.6 0.6 0.0 0.4 0.0 1.5 0.2 1.0 0.2 0.1 2.6

ROW 9.0 8.3 0.8 5.1 0.4 8.3 1.0 5.9 1.4 17 24.5
World 37.0| 33.9 3.2 21.7 1.8| 333 4.6 24.8 4.0 6.2| 100.0
EU27 NAFTA| Af:eu::a ERIA+ ROW |World

EU27 -10.4 | -14.0 50.0| -21.6( -16.7| -31.8{ -50.0} -31.9 0.0 20.8| -13.9
EUis -13.4 1 -17.3 36.4| -22.0| -16.7| 3131 -455i -32.6 0.0 17.4 | -16.0

Rest of EU27 455! 44.4| 50.0 | 100.0 0.0 0.0 0.0 0.0 0.0| 100.0| 46.7

NAFTA -31.4 | -34.0{ 100.0 1.6 | -250| -152! 286 -16.2 33.3 o.0| -14.8
South America 20.0| 20.0 0.0 50.0 0.0 16.7 0.0! 20.0 0.0 0.0 21.1
ERIA+ -14.0 | -19.6 { 100.0 1.8 -25.0 9.7 -25.0 14.3 75.0 25.0 3.0
ASEAN -30.0 | -40.0 0.0 0.0 0.0 3.4 0.0! -13.6! 200.0| -50.0| -10.6

East Asia -14.3 | -22.0| 200.0 o.o| -333 1261 -33.31 247! 8o0.0| 40.0 4.0

Rest of ERIA+ 20.0| 20.0 0.0| 333 0.0| 250 0.0 1.1} 100.0 oo 238

ROW 1.1 10.7 14.3| 70.0| -20.0 56.6 25.0 4751 180.0| 30.8 34.6
World 8.9 -122 455 59| -18.2 5.4 1 -23.3 6.0! 73.9 21.6 0.0




Figure 7 Demand-based TiVA share at country level (%)
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Figure 8 Supply-based TiVA share at country level (%0)
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Figure 9 Foreign demand-based TiVA share at country level

Give-out potential

Austria
Belgium
Denmark
Finland
France
Germany
Greece

Ireland

Italy
Luxembourg
Netherlands
Portugal

Spain

Sweden
United Kingdom
Czech Republic
Hungary
Iceland
Norway
Poland

Slovak Republic
Switzerland
Turkey
Estonia
Slovenia
Romania
Japan

Korea

China

Chinese Taipei
Indonesia
Singapore
Malaysia
Philippines
Thailand

Viet Nam
Brunei
Australia

New Zealand
India

Canada
Mexico

United States
Argentina
Brazil

Chile

Israel

Russia

South Africa

0% 20% 40% 60% 80% 100%

m EU27 = NAFTA = SouthAM mERIA = ROW

Gain potential

EU15

The rest
of EU27

East Asia

ASEAN
Therest of
ERIA

NAFTA

South
America

Others

100% 80% 60% 40% 20% 0%

m EU27 = NAFTA ®™ SouthAM m ERIA = ROW

Figure 10 Foreign supply-based TiVA share at country level
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Table 6 TiVA in terms of trade in final goods across regions (%0)

South

EU27 NAFTA America ERIA+ ROW |World

EU27 8.2 7.8 0.4 1.9 0.3 2.5 0.5 1.7 0.2 1.4 14.3
EUis 7.8 7.4 0.4 1.9 0.3 2.4 0.5 1.7 0.2 1.3 13.8

Rest of EU27 0.4 0.3 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.5

NAFTA 11 1.1 0.0 2.9 0.2 1.6 0.3 1.2 0.1 0.3 6.1
South America 0.2 0.2 0.0 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.7
ERIA+ 2.0 1.9 0.1 3.5 0.2 5.2 1.5 3.3 0.4 0.5 1.5
ASEAN 0.3 0.3 0.0 0.4 0.0 0.8 0.2 0.5 0.1 0.1 1.5

East Asia 1.6 1.6 0.1 3.1 0.2 4.1 1.2 2.6 0.3 0.4 9.3

Rest of ERIA+ 0.1 0.1 0.0 0.1 0.0 0.3 0.1 0.2 0.0 0.1 0.6

ROW 1.8 1.6 0.2 0.8 0.1 0.8 0.2 0.6 0.1 0.7 4.2
World 13.3 12.6 0.7 9.4 0.9 10.2 2.5 6.9 0.9 29| 36.7
EU27 NAFTA A:(:':]:a ERIA+ ROW |World

EU27 7.2 6.5 0.7 1.6 0.2 1.2 0.2 0.8 0.2 1.4 11.5
EUis 6.5 6.0 0.6 1.5 0.2 1.2 0.2 0.8 0.2 1.3 10.7

Rest of EU27 0.7 0.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.8

NAFTA 0.9 0.9 0.0 2.6 0.1 1.2 0.2 0.8 0.2 0.2 5.0
South America 0.2 0.2 0.0 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.7
ERIA+ 2.3 2.2 0.1 3.5 0.1 43 0.9 2.8 0.6 0.6 10.9
ASEAN 0.3 0.3 0.0 0.4 0.0 0.6 0.2 0.4 0.1 0.1 1.4

East Asia 1.7 1.6 0.1 2.9 0.1 3.3 0.6 2.3 0.4 0.5 8.5

Rest of ERIA+ 0.3 0.3 0.0 0.3 0.0 0.3 0.1 0.2 0.1 0.1 1.1

ROW 1.9 1.8 0.1 1.0 0.1 0.5 0.1 0.3 0.1 0.5 3.9
World 12.5 1.5 1.0 8.9 0.6 7.2 13 4.8 1.1 28| 320
EU27 NAFTA Ai‘:::; ERIA+ ROW |World

EU27 1224 -163] 60.5| -181| 385 -52.8! -66.7! -55.2 -4.2 -1.4| -19.6
EUis -16.5 | -20.0 52.6 | -19.5| 385 -52.5i -67.9! -54.8 -4.3 3.0| -22.4

Rest of EU27 80.6 71.0 { 120.0 66.7 o.0| -60.0 0.0 -50.0 o.o| 50.0]| 588

NAFTA -21.9 1 -23.4 33.3| -10.0| -35.0| -26.6! -40.7! -30.3 33.3| —=0.0| -17.8
South America 22.2 23.5 0.0 22.2| -21.4| -1541 -33.31 -22.2 0.0 33.3 7.2
ERIA+ 15.4 12.9 85.7 0.8 381 1711 4281 -13.51 488 21.6 -5.1
ASEAN 1.1 7.7 0.0 0.0 0.0 -171) -217 ! -28.6! 100.0| -22.2 -8.6

East Asia 4.3 0.6 | 100.0 -72| 38.9| -1871 -50.81 -10.5 37.5| 30.6 -9.4

Restof ERIA+ | 183.3! 175.0 0.0 163.6 0.0 3.1 0.0} -19.0! 75.0 50.0 | 69.4

ROW 73 9.2 -6.7 18.5| -455| -41.7{ -3531{ -52.5 25.0( -31.8 -7.8
World -5.8 8.6 46.4 51| -35.9| -203! 470! -30.4 29.1 55| -12.9




Table 7 TiVA in terms of trade in intermediate goods across regions (%o)

South

EU27 NAFTA America ERIA+ ROW |World
> BUs (G ASEANLE e

EU27 12.5 1.8 0.7 3.8 0.5 4.5 0.7 3.2 0.5 1.7 22.9
EUis 1.9 1.3 0.6 3.7 0.5 4.3 0.7 3.2 0.5 1.6 22.0

Rest of EU27 0.7 0.6 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.1 1.0

NAFTA 3.2 3.1 0.1 3.4 0.3 2.9 0.4 2.3 0.2 0.3 10.2
South America 0.3 0.3 0.0 0.3 0.2 0.4 0.1 0.3 0.0 0.1 1.3
ERIA+ 3.8 3.7 0.1 4.1 0.3 8.4 1.6 6.3 0.5 0.6 17.2
ASEAN 0.7 0.6 0.0 0.5 0.0 1.8 03 1.4 0.1 0.1 3.1

East Asia 2.8 2.7 0.1 3.4 0.2 5.9 1.2 4.3 0.4 0.4 12.8

Rest of ERIA+ 0.3 0.3 0.0 0.2 0.0 0.8 0.1 0.6 0.1 0.1 1.4

ROW 5.0 4.6 0.4 2.1 0.3 3.4 0.5 2.6 0.3 0.9 1.7
World 24.9 23.5 1.3 13.8 1.5 19.6 3.3 14.7 1.6 3.6 63.3
EU27 NAFTA A::::a ERIA+ ROW |World

EU27 2.1 1.1 1.0 3.3 0.4 3.1 0.4 2.2 0.5 2.1 21.1
EUis 11! 102 0.9 3.2 0.4 3.0 0.3 2.1 0.5 2.0 19.6

Rest of EU27 1.1 0.9 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.2 1.5

NAFTA 2.4 2.3 0.1 3.8 0.2 2.5 0.2 2.0 0.3 0.4 9.3
South America 0.4 0.4 0.0 0.5 0.2 0.4 0.0 0.4 0.0 0.1 1.6
ERIA+ 3.7 3.4 0.2 4.7 0.2 9.6 1.2 7.4 1.0 0.8 19.0
ASEAN 0.5 0.5 0.0 0.5 0.0 1.7 03 1.2 0.2 0.1 2.9

East Asia 2.7 2.5 0.2 3.8 0.2 7.0 0.8 5.5 0.6 0.6 14.3

Rest of ERIA+ 0.4 0.4 0.0 03 0.0 0.9 0.1 0.7 0.1 0.1 1.8

ROW 6.1 5.6 0.5 3.9 0.3 5.4 0.6 3.8 1.0 1.2 16.9
World 247 22.8 1.9 16.2 1.3 211 2.4 15.9 2.9 4.6 68.0
EU27 NAFTA A::::a ERIA+ ROW |World

EU27 -3.5 -6.3 41.4| -108| -205( -20.8! -50.5; -30.8 57 24.7 -8.1
EUis -7.0 -9.5 36.3| -12.8| -21.0| -31.0{ -50.5i{ -32.0 3.5 21.3 | -10.9

Rest of EU27 59.8 571{ 76.7 81.0 0.0 13.1 0.0 21.3 o.o| 88.6 57.7

NAFTA 2511 -27.4 81.0 ny| -182| -14.5! -39.2! -14.7 27.2 7.3 -8.4
South America 310! 28.4 oo0| 629]| -1.9 13.71 -36.0 15.0 0.0 59.1 27.7
ERIA+ -2.9 -6.1 92.2 12.9 | -13.4 1431 -26.7 18.81 84.5 41.5 10.6
ASEAN 2281 -24.3 0.0 4.2 0.0 -1.0 17 -11.0 | 133.3 -7.9 -5.5

East Asia -2.9 -6.7 | 110.6 10| -12.5 17.61 3711 28.6 71.0 54.2 1.9

Rest of ERIA+ 38.8 37.2 o.o| 68.0 0.0 23.4 13.1 17.41 90.1 53.1 34.7

ROW 22.5 2221 254 828 0.9| 60.2 16.3 50.3 1 206.7| 35.2| 44.8
World -0.5 3.0! 43.9 18.0| -13.4 7.9 -26.9 8.0 77.3| 28.8 7.4




Figure 11 Induced trade in intermediate goods by France’s imports from Germany (1995, 2005)
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Figure 12 Induced trade in intermediate goods by Japan’s imports from China (1995, 2005)
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Table 8 Competitive advantage indicator based on TiVA concept for selected industries (1995)

1995 Textiles, textile products, leather and footwear Office, accounting & computing machinery Electrical machinery & apparatus, nec
Rank Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA
1 Portugal 413 Portugal 4.99 Singapore 6.80 Ireland 9.55 Korea 3.88 Korea 4.44
2 Hong Kong 3.82 Hong Kong 4.64 Ireland 5.27 Singapore 6.50 Singapore 3.36 Singapore 3.62
3 China 3.54 Romania 3.77 Chinese Taipei  3.60 ! Chinese Taipei 3.21 United States 1.89 United States 2.00
4 Romania 3.41 China 3.19 Mexico 3.16 Mexico 2.86 Japan 145 Japan 1.46
5 Turkey 3.26 Turkey 348 Japan 213 Poland 1.95 Mexico 134 Germany 138
6 India 2.85 Thailand 3.04 United States 159 Japan 1.81 Portugal /u( Slovenia 1.22
7 Philippines\§\ Philippines 2.55 Hong Kong United Kingdom 152 Germany 112 Portugal 1.04
8 Thailand 2.3 Italy 231 United Kingdom United States 152 Hong Kong 112 Mexico 103
9 Viet Nam India 217 China Hong Kong 1.47 Czech Republic Austria 0.95
10 Korea Indonesia 217 Poland RoW 1.03 Slovenia Hong Kong 0.88
n Italy Korea 2.14 Korea France 0.97 Canada Canada 0.85
12 Indonesia Slovenia 1.87 France ) Korea 0.53 Malaysia China 0.83
13 Estonia Estonia 1.75 Canada 0.57 Australia 0.47 Austria Hungary 0.81
14 RoW . Chinese Taipei 158 Australia 0.46 Spain 0.47 Chinese Taipei Finland 0.80
15 Slovenia 1.67 Poland 1.42 Spain China 0.47 China Romania 0.77
16 Chinese Taipej Hungary 137 Finland Germany 0.42 Finland France 0.75
17 Argentina Viet Nam 136 Netherlands Netherlands 034 France United Kingdom 0.74
18 Poland Argentina 129 Italy Romania 033 Romania Chinese Taipei 0.73
19 Greece Mexico 119 Germany . Italy 0.31 Ireland Czech Republic 0.69
20 Austria / Greece 1.07 Romania 0.28 Sweden 0.27 Italy Italy 0.66
21 Brazil Austria 1.00 Sweden 015 Finland 0.24 Hungary Spain 0.65
22 Czech Republic . Brazil 0.97 Norway 013 rgentina 019 Thailand . Belgium 0.62
23 Mexico 0.89 I\ Czech Republic 0.92 Argentina 013 Canada 017 United Kingdom’ 0.63 Malaysia 0.58
24 Belgium 0.86 Spain 0.90 RoW 013 | Slovak Republic 0.14 Spain 0.61 Sweden 0.56
25 Hungary 0.84 Belgium 0.87 Hungary 0.10 Norway 0.12 Sweden Denmark 0.53
26 Spain 0.79 1 Sloyak Republic 0.85 Czech Republic Slovenia oa1 Slovak Republic Thailand 0.50
27 Israel 0.69 RoW 0.81 Switzerland Denmark 0.10 Denmark Slovak Republic 0.45
28 New Zealand 0.64 Israel 0.80 Estonia . Estonia 0.10 Estonia . Estonia 0.45
29 Slovak Republic  0.63 Luxembourg 0.63 Denmark 0.06 \Czech Republic 0.09 New Zealand 0.45 Ireland 0.37
30 France 0.60 France 0.61 Brazil 0.06 Hungary 0.09 Belgium 0.44 Brazil 0.35




Table 9 Competitive advantage indicator based on TiVA concept for selected industries (1995)

Motor vehicles, trailers & semi-trailers

1995 Radio, television & communication equipment Medical, precision & optical instruments
Rank Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA
1 Malaysia 7.64 Malaysia 7.65 Switzerland 5.68 Israel 5.40 Mexico 3.01 Mexico 4.50
2 Thailand 3.65 P Japan 3.27 Israel 4.50 Switzerland 4.63 Spain 269 | > Japan 2.47
3 Chinese Taip>< Chinese Taipei 2.99 Hong Kong 2.41 United States 2.22 Canada : /Germany 2.42
4 Japan 2.84 ~ Hong Kong 2.56 United States 2.01 Hong Kong 2.09 Japan Spain 2.30
5 Philippines 2.47 Thailand 2.53 Japan 159 7 Ireland 172 Germany 2.00 > Canada 2.05
6 Hong Kong \5‘;\ Israel 211 Slovenia United Kingdom 136 Belgium 176 Sweden 1.80
7 Estonia 178 %hilippines 173 Sweden i 7 Sweden 134 Sweden 1.61 Belgium 147
8 Finland Singapore 1.67 Ireland Slovenia 133 Slovenia 132 Korea 127
9 Singapore Finland 1.50 United Kingdom Denmark 127 France 1.20 Poland 114
10 Sweden . China 117 Denmark Hungary 127 Austria 11 Austria 110
1 Israel 139 Austria 115 Germany 111 Germany 1.20 Portugal ~06 France 0.99
12 China 1.31 Sweden 0.96 France 00 France 119 Poland Hungary 0.97
13 Austria 100 | United Kingdom 0.88 Hungary 0.96 Japan 115 Hungary Brazil 0.90
14 Korea 0.95 Netherlands 0.85 Italy 0.81 Austria 0.82 United States United Kingdom 0.83
15 United Kingdom / Korea 0.67 Thailand 0.80 / Thailand 0.80 Italy ﬂ Argentina 0.77
16 Hungary Romania 0.62 Finland . \Finland 0.79 Korea Italy 0.72
17 Portugal France 0.60 Austria 0.72 Italy 0.78 Brazil Slovenia 0.64
18 Netherlands Hungary 0.56 Estonia 0.65 Estonia 0.68 United Kingdom . Portugal 0.63
19 France United States 0.53 Chinese Taipei . 0.63 Singapore 0.61 Argentina 0.78 South Africa 0.57
20 Ireland Ireland 0.49 China 0.61 | Slovak Republic 0.56 South Africa 0.72 United States 0.50
21 Indonesia \ Slovenia 0.49 Slovak Republi 0%1 Netherlands 0.52 Czech Republic  0.56 | Czech Republic 0.44
22 Romania Portugal 0.47 Argentina 50N Portugal 0.52 Slovak Republic  0.49 Turkey 0.43
23 United States Belgium 0.46 Korea o. Chinese Taipei 0.45 Netherlands 035 China 0.42
24 Slovenia Denmark 0.46 Netherlands 0.47 Korea 0.44 Turkey 032 4inese Taipei 0.41
25 Germany Germany 0.38 Portugal o. China 0.42 India Slovak Republic 0.37
26 Spain Italy 0.38 Singapore 0.43 \_,Czech Republic 038 Chinese Taipei ~~ 0.26 India 0.31
27 Denmark . Estonia 0.37 Spain 0.39 Argentina 038 China 0.21 Netherlands 0.30
28 Italy 037 Spain 034 Australia 031 Brazil 037 Australia 0.19 Thailand 0.28
29 RoW 0.37 \Switzerland 032 Czech Republic  0.30 Spain 033 Romania 018 Finland 0.27
30 Belgium 0.35 Indonesia 0.29 RoW 0.29 Belgium 0.27 Finland 0.17 Malaysia 0.27




Table 10 Competitive advantage indicator based on TiVA concept for selected industries (2005)

2005 Textiles, textile products, leather and footwear Office, accounting & computing machinery Electrical machinery & apparatus, nec
Rank Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA
1 Turkey 4.47 Turkey 5.59 Mexico 5.48 Singapore 7.93 Japan 4.43 Japan 4.29
2 Viet Nam 3.50 Portugal 4.09 Singapore 449 Thailand 5.81 China 2.57 Hungary 312
3 Hong Kong 2.99 Romania 3.61 Ireland 4.03 / Mexico 4.84 Hungary\hgj\ Romania 1.96
4 Romania . China 2.81 China 01 Hong Kong 4.65 Hong Kong 1.6 China 1.84
5 China 2.9 Hong Kong 278 Thailand Ireland 3.81 Czech Republ%;/ Czech Republic 174
6 Portugal 2.88 Greece 2.53 Hong Kong 371 = China 2.66 Romania 157 Slovak Republic 174
7 India 236 Viet Nam 2.50 Czech Republic 1.91 Hungary 2.24 Slovak Republic 1.47 Germany 1.67
8 Indonesia Indonesia 2.48 Hungary > Philippines 192 Mexico 138 Slovenia 151
9 Italy Thailand 2.22 Japan Japan 124 Slovenia Hong Kong 121
10 Greece / Italy 2.14 Philippines United States 0.86 Germany Estonia 114
n RoW Philippines 211 Chinese Taipei United Kingdom 0.67 Estonia Malaysia 114
12 Estonia 7\ Estonia 197 United States 7 Korea 0.55 Poland Thailand 105
13 Thailand India 1.89 Korea Germany 0.48 Malaysia Finland 103
14 Slovenia Slovenia 1.41 United Kingdom Chinese Taipei 0.48 Denmark Mexico 1.01
15 Philippines Slovak Republic 130 Germany RoW 0.46 Austria Poland 1.01
16 Mexico . Brunei 121 India 030 India 039 Thailand Italy 0.99
17 Spain 0.85 Mexico 116 Netherlands 0.26 Czech Republic 035 Italy Austria 0.98
18 Korea 0.8 Korea 111 France 0.25 7 Sweden 0.31 Finland X Korea 0.89
19 Poland 8o Spain 105 Canada 0.2 France 0.30 Portugal 0.85 Portugal 0.87
20 Slovak Republic 70.80 RoW 101 Spain %)/ Spain 0.27 France 0.82 France 0.80
21 Chinese Taipei ~ 0.79 Argentina 1.00 Sweden 0.17 Netherlands 0.25 Switzerland Denmark 0.75
22 Argentina 0.77 Poland 0.98 Italy 013 Canada 0.20 Spain Spain 0.68
23 Brunei 0.74 Czech Republic 0.89 Brazil 013 Denmark 0.19 Sweden . Sweden 0.61
24 Czech Republic  0.72 Chinese Taipei 0.89 Portugal 012 Italy 016 United Kingdom/ o0.55 { United Kingdom 0.61
25 Brazil 0.67 Brazil 0.88 Denmark 0.09 Portugal 016 Chinese Taipet 0.53 Belgium 0.60
26 Belgium 0.63 Belgium 0.72 Poland Poland 0.15 Korea 0.50 United States 0.54
27 France 0.60 Hungary 0.72 RoW Slovenia 015 Turkey 0.49 Chinese Taipei 0.52
28 Hungary 0.59 France 0.64 Austria Slovak Republic 0.14 United States 0.45 Brazil 0.50
29 Austria 0.53 Austria 0.63 Slovenia X Austria 0.10 Indonesia 0.43 Turkey 0.49
30 New Zealand 0.51 Luxembourg 0.61 Slovak Republic  0.05 i\, Switzerland 0.10 Belgium 0.37 Indonesia 0.49




Table 11 Competitive advantage indicator based on TiVA concept for selected industries (2005)

2005 Radio, television & communication equipment Medical, precision & optical instruments Motor vehicles, trailers & semi-trailers
Rank Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA Country RCA Country RCA by TiVA
1 Chinese Taipei 630 Chinese Taipei 9.10 Switzerland 6.78 Switzerland 6.36 Mexico 2.75 Mexico 3.83
2 Philippines 6.12 Philippines 8.60 Philippines 4.79 Philippines 6.27 Japan 2.46 Japan 3.02
3 Korea 4.60 7 Finland 5.44 Israel 3.66 Israel 6.01 Germany 2.44 Germany 2.85
4 Malaysia Korea 5.29 Ireland 2.44 Ireland 4.00 Spain 233 Hungary 2.49
5 Finland /3};53/ Singapore 4.62 Hong Kong 232 Hong Kong 2.20 Slovak Republic 218 Czech Republic 230
6 Hong Kong 3.56 Malaysia 432 United States 1.61 Germany 195 Canada Korea 214
7 Hungary 3.22 Hong Kong 3.80 Germany 1.55 Denmark 1.82 Hungary Spain 211
8 Singapore 3.00 Israel 3.3 United Kingdom /U/nited Kingdom 1.62 Czech Republic Turkey 172
9 Estonia 2.61 Hungary 2.40 China 6 France 1.60 Poland Sweden 1.67
10 Thailand Sweden 147 Denmark Finland 147 France Slovak Republic 1.60
u Israel United States 1.27 France Singapore 1.46 Sweden Austria 158
12 Sweden Austria 0.97 Sweden Sweden 145 Austria Canada 157
13 United States Ireland 0.97 Slovenia United States 145 Turkey § Poland 148
14 Portugal . Indonesia 0.87 Finland Slovenia 1.41 Korea 151 France 123
15 Slovak Republi 1.00 Estonia 0.80 Italy Italy 1.08 Portugal 143 Belgium 118
16 Indonesia Thailand 0.79 Japan . Austria 0.99 Belgium 141 Portugal 113
17 Czech Republic China 0.69 Singapore 0.78 Japan 0.91 Slovenia 138 Romania 1.09
18 China Czech Republic 0.62 Chinese Taipei 0.75 Hungary 0.89 Brazil 130 / Slovenia 0.96
19 Turkey France 0.59 Czech Republic 0.74 zech Republic 0.86 United States 101 Argentina 0.91
20 France Canada 0.58 Estonia 0.74 China 0.84 Argentina Brazil 0.89
21 Austria Germany 0.56 Iceland 0.73 Netherlands 0.77 South Africa Thailand 0.89
22 Poland Italy 0.53 Malaysia 0.70 Estonia 0.77 Thailand South Africa 0.80
23 Japan . Portugal 0.52 Austria 0.64 Iceland 0.72 Italy United States 0.69
24 Canada 0.46 "\Slovak Republic 0.45 Korea 0.63 Korea 0.69 Romania . Italy 0.67
25 Ireland 0.46 Turkey 0.44 Netherlands 0.60 Malaysia 0.64 Netherlands 0.49 Philippines 0.57
26 Netherlands 0.46 Slovenia 0.43 Thailand 0.57 Thailand 0.60 United Kingdom  0.49 Netherlands 0.48
27 India 0.46 Switzerland 0.40 Hungary 0.51 Luxembourg 0.59 Philippines 0.47 | United Kingdom 0.47
28 Germany 0.45 | United Kingdom 0.37 Greece 0.50 Greece 0.53 India 0.33 Estonia 0.43
29 Spain 038 Japan 0.36 Spain 0.48 | Slovak Republic 0.53 Australia 0.28 New Zealand 035
30 Brazil 0.37 Belgium 0.33 Australia 0.44 Poland 0.51 Estonia 0.27 Finland 0.29




Appendix 1 Country groups

the rest South . therest
EU27 EUis of EUzy NAFTA America ERIA+ ASEAN East Asia of ERIA+ ROW World

1 Australia 1 1
2 Austria 1 1

3 Belgium. 1 1

4 Canada 1

5 Chile 1

6 Czech Rep. 1
7 Denmark 1
8 Estonia 1
9 Finland 1
10 France 1
1 Germany 1
12 Greece 1
13 Hungary 1
14 Iceland 1
15 Ireland 1 1

16 Israel 1
17 Italy 1 1

18 Japan 1 1

19 Korea 1 1
20 Luxembourg 1 1

21 Mexico 1

22 Netherlands 1 1

23 New Zealand 1 1
24 Norway 1
25 Poland
26 Portugal
27 Slovakia
28 Slovenia
29 Spain
30 Sweden
31 Switzerland 1
32 Turkey 1
33 United Kingdom 1 1
34 USA 1

35 Argentina 1
36 Brazil 1

37 China 1
38 Chinese Taipei 1
39 India 1 1
40 Indonesia 1

41 Russian Federation 1
42 Singapore
43 South Africa 1
44 Hong Kong
45 Malaysia
46 Philippines
47 Thailand
48 Romania 1 1
49 Viet Nam 1 1

50 Saudi Arabia 1
51 Brunei Darussalam 1 1

52 Bulgaria
53 Cyprus
54 Latvia

55 Lithuania
56 Malta

57 Cambodia 1 1
58 Albania

59 Bosnia & Herzegovina
60 Croatia

61 Macedonia. The Fmr.
62 Moldova, Rep. of

63 Montenegro
64 Serbia

65 Serbia & Montenegro
66 Unspecified

67 Rest of world 1
68 World

Sum 27 15 12 3 3 16 8 5 3 17

e e e e
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-

e e
—

e e e
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Appendix 2 Evolution of inter and intra-regional trade in intermediate goods (%)

South

EU27 NAFTA America ERIA+ ROW |World

EU27 25.5 23.9 1.6 3.6 0.7 3.4 0.8 2.3 0.4 6.6 40.6
EUis 23.9 22.7 1.3 3.6 0.6 3.3 0.8 2.2 0.4 6.1 38.2

Rest of EU27 1.6 1.3 03 0.1 0.0 0.1 0.0 0.1 0.0 0.5 2.4

NAFTA 2.9 2.8 0.1 7.7 0.3 5.0 1.0 3.9 0.2 2.3 18.3
South America 0.4 0.4 0.0 0.5 0.3 0.2 0.0 0.2 0.0 0.3 1.8
ERIA+ 3.4 3.3 0.1 5.4 0.6 15.7 4.0 10.4 1.4 42| 296
ASEAN 1.0 1.0 0.0 1.2 0.1 5.1 L5 3.3 0.3 0.7 8.2

East Asia 2.0 1.9 0.1 3.8 0.4 9.9 2.2 6.7 1.0 3.0 19.2

Rest of ERIA+ 0.5 0.4 0.0 0.4 0.0 0.7 0.2 0.4 0.2 0.4 2.1

ROW 5.0 4.7 0.3 1.6 0.4 1.7 0.4 1.1 0.2 10 9.8
World 37.2 35.2 2.0 18.8 2.3 26.2 6.2 17.7 2.3 14.5 | 100.0
EU27 NAFTA A:;tl]:a ERIA+ ROW |World

EU27 19.0 16.5 2.5 2.0 0.6 4.0 0.8 2.8 0.4 7.2 33.4
EUis 162} 14.4 1.8 1.9 0.6 3.5 0.7 2.3 0.4 6.3 29.0

Rest of EU27 2.7 2.1 0.7 0.1 0.0 0.6 0.1 0.5 0.0 0.9 4.4

NAFTA 2.3 2.2 0.1 6.0 0.4 3.9 0.6 3.1 0.2 3.5 16.2
South America 0.4 0.3 0.0 0.4 03 0.6 0.1 0.4 0.1 0.4 2.0
ERIA+ 2.6 2.5 0.1 3.2 1.2| 20.6 5.9 12.4 2.4 8.7 365
ASEAN 0.6 0.6 0.0 0.8 0.1 5.3 1.9 3.0 0.4 1.3 8.1

East Asia 1.7 1.6 0.1 2.2 1.0 14.0 3.4 8.7 1.8 6.0 25.0

Rest of ERIA+ 0.3 0.3 0.0 0.2 0.1 1.3 0.5 0.6 0.2 1.4 3.5

ROW 4.0 3.6 0.4 1.4 0.5 3.8 0.6 2.5 0.6 2.1 1.9
World 283 25.1 3.2 13.0 3.0 329 8.0 21.2 3.7| 22.0]| 100.0
EU27 NAFTA Af:::za ERIA+ ROW |World

EU27 -25.5 1 -3L.0 563 | -44.4| -14.3 17.6 0.0 21.7 0.0 91| -17.7
EUis -32.2 | -36.6 385 -47.2 0.0 61{ -12.5 4.5 0.0 33| -241

Rest of EU27 68.8 615 133.3 0.0 0.0 | 500.0 0.0 | 400.0 o.o| 8o.0 83.3

NAFTA -20.71 -21.4 0.0| -221 33.3| -22.0! -40.0{ -20.5 0.0 52.2 -11.5
South America 0.0} -25.0 0.0| -20.0 0.0 | 200.0 0.0 | 100.0 0.0 33.3 1.1
ERIA+ -23.51 -24.2 0.0 | -40.7| 100.0 31.2 47.5 19.2 71.4| 1071 23.3
ASEAN -40.0 | -40.0 oo -333 0.0 3.9 26.7 -9.1 33.3 85.7 -1.2

East Asia -15.0 | -15.8 0.0 -421| 150.0 41.4 545! 29.9! 80.0| 100.0| 30.2

Rest of ERIA+ [ -40.0 | -25.0 0.0| -50.0 o.o| 857! 150.0! 50.0 0.0 | 250.0| 66.7

ROW -20.0 ] -23.4 33.3| -12.5 25.0| 123.5{ 50.0{ 1273 200.0 | 110.0 21.4
World -23.9} -28.7! 60.0| -30.9| 30.4 25.6 29.0 19.8 ! 60.9 51.7 0.0
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Appendix 3 Evolution of inter and intra-regional trade in consumption goods (%)

South

EU27 NAFTA America ERIA+ ROW |World

EU27 28.6 26.5 2.0 1.7 0.6 6.5 1.4 4.3 0.8 54| 43.0
EUis 27.3 25.5 1.8 1.6 0.5 6.4 1.4 4.2 0.8 5.2 41.2

Rest of EU27 1.3 1.1 0.2 0.1 0.0 0.2 0.0 0.1 0.0 0.2 1.8

NAFTA 2.7 2.6 0.1 4.6 0.5 9.4 2.0 6.9 0.5 2.5 19.7
South America 0.2 0.2 0.0 0.3 0.4 0.3 0.0 0.2 0.0 0.2 1.3
ERIA+ 3.1 3.0 0.0 3.4 0.2 15.2 3.0 11.1 1.1 1.3 23.2
ASEAN 0.5 0.5 0.0 0.5 0.0 2.4 1.0 1.1 0.2 0.2 3.5

East Asia 2.3 2.2 0.0 2.7 0.2 12.1 1.8 9.6 0.6 0.9 18.2

Rest of ERIA+ 0.3 0.3 0.0 0.3 0.0 0.8 0.1 0.4 0.2 0.1 1.5

ROW 6.3 5.9 0.4 1.5 0.4 3.5 0.9 2.1 0.5 1.0 12.7
World 40.9 383 2.6 11.5 20| 349 7.3 24.6 3.0 10.4 | 100.0
EU27 NAFTA A:;:]:a ERIA+ ROW |World

EU27 25.0 21.1 3.8 1.3 0.5 10.1 1.4 7.8 0.9 4.9 41.9
EUis 22.0 19.2 2.9 1.2 0.5 9.5 1.3 7.3 0.9 4.6 379

Rest of EU27 2.9 2.0 1.0 0.1 0.0 0.6 0.1 0.5 0.0 0.4 4.0

NAFTA 2.2 2.1 0.1 5.2 0.4 1.9 2.0 9.2 0.7 2.2 21.8
South America 0.2 0.2 0.0 0.2 03 0.6 0.1 0.5 0.0 0.1 1.3
ERIA+ 2.5 2.4 0.1 2.0 0.4 13.1 2.9 9.2 1.0 1.6 19.5
ASEAN 0.4 0.4 0.0 0.3 0.0 2.5 1.1 1.2 0.3 0.2 3.5

East Asia 1.7 1.7 0.1 1.4 0.3 9.0 1.5 7.0 0.5 1.1 13.6

Rest of ERIA+ 0.4 0.4 0.0 03 0.0 1.5 0.3 1.0 0.2 0.2 2.4

ROW 5.0 4.4 0.6 1.3 0.9 6.1 1.2 3.7 11 2.2 15.5
World 34.9| 30.2 4.7 9.9 2.4 41.7 761 30.4 3.8 1.0 | 100.0
EU27 NAFTA Af::::a ERIA+ ROW |World

EU27 -12.6 | -20.4{ 9o0.0| -23.5| -16.7| 554 0.0 81.4 12.5 -9.3 -2.6
EUis -19.4 | -24.7 61.1| -25.0 0.0| 484 -7.1 73.8 12.5 -11.5 -8.0

Rest of EU27 123.1 81.8 | 400.0 0.0 0.0 | 200.0 0.0 { 400.0 0.0 | 100.0 | 122.2

NAFTA -18.51 -19.2 0.0 13.0 | -20.0 26.6 0.0 33.3! 40.0| -12.0 10.7
South America 0.0 0.0 0.0 -333| -25.0 | 100.0 0.0 150.0 0.0| -50.0 0.0
ERIA+ -19.4 | -20.0 0.0| -41.2| 1000 -13.8 3.3 -17.1 -9.1 231| -15.9
ASEAN -20.0 | -20.0 0.0| -40.0 0.0 4.2 10.0 9.1} 50.0 0.0 0.0

East Asia 261 -22.7 oo| -481| 500]| -2561 -16.7! -271! -16.7 22.2| -25.3

Rest of ERIA+ 33.3 33.3 0.0 0.0 0.0| 875! 200.0! 150.0 0.0 | 100.0| 60.0

ROW -20.6{ -2541 50.0]| -13.3[ 1250 74.3 33.3 76.2 ! 120.0 | 120.0 22.0
World -14.7 -211) 80.8| -13.9( =20.0 19.5 4.1 23.6 26.7 5.8 0.0
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Appendix 4 Evolution of inter and intra-regional trade in capital goods (%)

South

EU27 NAFTA America ERIA+ ROW |World

EU27 21.6 20.9 0.7 3.9 0.1 4.7 0.6 4.0 0.1 2.2 32.9
EUis 19.7 19.1 0.6 3.8 0.1 4.5 0.6 3.9 0.1 2.1 30.5

Rest of EU27 1.9 1.8 0.1 0.1 0.0 0.2 0.0 0.1 0.0 0.1 2.4

NAFTA 4.1 4.1 0.0 7.5 0.1 6.9 0.9 5.9 0.1 0.5 19.3
South America 0.9 0.9 0.0 0.8 0.2 0.4 0.0 0.3 0.0 0.1 2.4
ERIA+ 7.6 7.5 0.1 6.2 0.0 14.9 2.2 12.5 0.3 0.8 29.7
ASEAN 2.3 2.3 0.0 1.5 0.0 5.5 1.0 4.4 0.1 0.2 9.6

East Asia 4.4 4.4 0.0 4.0 0.0 8.5 1.0 7.4 0.1 0.5 17.6

Rest of ERIA+ 0.9 0.9 0.0 0.7 0.0 0.9 0.1 0.7 0.1 0.1 2.6

ROW 8.3 8.1 0.2 2.0 0.2 4.4 0.4 3.9 0.1 0.7 15.6
World 42.6 41.5 1.1 20.4 0.7 31.4 4.1 26.7 0.6 4.4 | 100.0
EU27 NAFTA A:;tl]:a ERIA+ ROW |World

EU27 17.7 15.8 2.0 2.8 0.2 7.0 0.7 6.2 0.2 1.9 29.7
EUis 15.3 13.7 1.6 2.6 0.2 6.3 0.6 5.5 0.1 1.7 26.1

Rest of EU27 2.4 2.1 0.4 0.2 0.0 0.7 0.1 0.7 0.0 0.2 3.6

NAFTA 3.4 3.2 0.2 6.4 0.2 7.7 1.0 6.5 0.2 0.6 18.3
South America 0.7 0.7 0.0 0.6 0.4 0.8 0.1 0.7 0.0 0.1 2.6
ERIA+ 5.7 5.6 0.2 4.2 0.1 18.0 2.6 15.2 0.3 2.1 30.2
ASEAN 1.0 0.9 0.0 0.8 0.0 41 1.0 3.0 0.1 0.2 6.1

East Asia 3.9 3.8 0.1 2.8 0.0 12.4 1.2 1.1 0.1 1.8| 20.9

Rest of ERIA+ 0.8 0.8 0.0 0.6 0.0 1.6 0.4 1.1 0.1 0.2 3.2

ROW 7.9 7.3 0.6 2.3 0.4 7.4 0.7 6.3 0.4 1.2 19.2
World 3551 327 2.9 16.3 1.1 41.0 501 34.9 1.0 5.9 | 100.0
EU27 NAFTA Af:::za ERIA+ ROW |World

EU27 181 -24.41 185.7| -28.2| 100.0| 48.9 16.7 55.0 ! 100.0 | -13.6 -9.7
EUis 223! 283 166.7| -31.6| 100.0| 40.0 0.0 41.0 0.0| -19.0| -14.4

Rest of EU27 26.3 16.7 { 300.0 | 100.0 0.0| 250.0 0.0} 600.0 0.0| 100.0| 50.0

NAFTA -17.11  -22.0 0.0| -14.7| 100.0 1.6 1.1 10.2 | 100.0 20.0 -5.2
South America -22.2| -22.2 0.0| -25.0| 100.0 | 100.0 0.0} 1333 0.0 0.0 83
ERIA+ -25.0 ] -25.3 o0 -323 o.0| 20.8 18.2 21.6 0.0| 1625 1.7
ASEAN -56.51 -60.9 0.0 | -46.7 0.0| -255 0.0! -31.8 0.0 o.0| 365

East Asia -11.4 | -13.6 0.0| -30.0 0.0 45.9 20.0! 50.0 0.0 | 260.0 18.8

Rest of ERIA+ -11.1 -11.1 0.0| -14.3 0.0| 778! 300.0 57.1 0.0 | 100.0 23.1

ROW -4.8 -9.9 | 200.0 15.0 | 100.0| 68.2 75.0 61.5 300.0 71.4 23.1
World -16.71 -21.2) 163.6 | -20.1 57.1| 30.6 22.0 30.71 66.7 34.1 0.0
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Appendix 5 Country groups

the rest South . therest
EU27 EUis of EUay NAFTA America ERIA+ ASEAN East Asia of ERIA+ ROW

1 Australia 1 1
2 Austria 1 1
3 Belgium
4 Canada 1
5 Czech Republic
6 Denmark
7 Finland
8 France
9 Germany
10 Greece
11 Hungary
12 Iceland
13 Ireland 1 1
14 Italy 1 1
15 Japan 1 1
16 Korea 1 1
17 Luxembourg 1 1
18 Mexico 1
19 Netherlands 1 1
20 New Zealand 1 1
21 Norway
22 Poland
23 Portugal
24 Slovak Republic
25 Spain
26 Sweden
27 Switzerland
28 Turkey
29 United Kingdom 1 1
30 United States 1
31 Argentina 1
32 Brazil 1
33 China
34 Chinese Taipei
35 India
36 Indonesia
37 Israel
38 Russia
39 Singapore 1 1
40 South Africa
41 Hong Kong 1 1
42 Chile 1
43 Estonia 1 1
44 Slovenia 1 1
45 Malaysia 1 1
46 Philippines 1 1
47 Thailand 1 1
48 Romania 1 1
49 Viet Nam 1 1
50 Saudi Arabia
51 Brunei 1 1
52 Bulgaria
53 Cyprus
54 Latvia
55 Lithuania
56 Malta
57 RoW

Sum 27 15 12 3 3 15 7 5 3 9
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