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With the increase in the volume of trade, countries became more 

interdependent to each other. Especially, various factors, such as reduced 

transportation costs and free trade agreements, have led the development and 

expansion of Global Value Chain. Accordingly, production process is more 

verticalized and fragmented.

Along with this change, there has been increased interest toward the 

concept of ‘Value-Added’. Series of researches highlight the importance in 

considering the value-added by presenting overstatement of trade data and 

revealing the indirect trade relationships between countries. In this sense, 

analyzing the value-added trade enables complementary view that could not 

be fully captured by traditional gross statistics.

On this ground, the foregoing discussion in this paper is to approach the 

trade of Korea in value-added perspective. Based on the Trade in 

Value-Added Database that OECD and WTO jointly provide, the present 

study attempts to explore the export and import of Korea in various 

perspective. Decomposition of export and foreign final demand, revisited 

trade balance and comparison of them with gross trade data would provide 
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new implications on trade of Korea. Given the above, the significance of 

the value-added approach to trade would be emphasized. 

Keywords: Trade in Value-Added; Global Value Chain; Decomposition of 

trade; trade balance; Trade of Korea
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I. Introduction

Global Value Chain, has become a new paradigm in international 

commerce. Along with the vertical specialization, the process of producing 

goods and services are more fragmented, spreading to multiple countries. 

Industries, firms, and workers of various regions and countries are 

interlinked to each other, forming a global value chain, as its name 

suggests.

Rather than the ‘trade in goods or services’, GVC changed the paradigm 

that looks more of a ‘trade in tasks'. OECD introduces GVC, as a means in 

which the international production, trade and investments are organized.1)

Nakgyoon Choi (2013) suggests three factors that caused countries to be 

more deeply involved in the GVC.

First factor that the author suggests is intra-industry trade and global 

outsourcing. One of the characteristics that one can observe in the 

international trade flow is the expansion in the size of trade in intermediate 

goods. Trade in intermediate goods increases together with the fragmentation 

and diversification of the production as well as transaction.

Secondly, international investment along with the increased offshoring 

worked as a stepping stone of global production as well.

Final factor is reduction of the trade barriers according to the author. 

Through multiple bilateral and multilateral trade negotiations like FTA, RTA 

1) "Global Value Chains (GVCs)”, OECD, accessed June 4, 2017, 

http://www.oecd.org/sti/ind/global-value-chains.htm.
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and the WTO, the tariff has been significantly reduced compared to the 

past. This promoted countries to specialize in certain tasks that a country 

has advantage in. Especially for developing countries, non-tariff barriers are 

major obstacle for the trade as well. This intangible dimension of cost 

works more negatively to trade, particularly in the industry that has complex 

value chains.2) In this sense, FTAs and RTAs helps to reduce the cost for 

customs procedures, and to arrange trade facilitating environment.

This being said, countries and firms try to take more active role in the 

GVC to have more competitiveness in the global market. 

Traditional trade statistics in gross terms, however, do not reflect the 

complexity in current trade pattern, and could lead to distorted result or 

statistics in analyzing the trade.

Especially in the transaction where the production is verticalized and 

fragmented, primary or intermediates goods that are part of the production 

cross the border multiple times. In this process, some values are included in 

multiple country’s trade statistics and come out with exaggerated value. 

Moreover, home country’s value-added can be embodied in foreign country’s 

value-added, or foreign country’s export to third countries can embody 

domestic value-added.

To complement the limits of current measure, the present study aims to 

highlight the need for value-added trade analysis, and attempts to explore 

2) David Dollar, "Global value chains provide new opportunities to developing 

countries", BROOKINGS, July 19, 2017, 

https://www.brookings.edu/blog/order-from-chaos/2017/07/19/global-value-chains-prov

ide-new-opportunities-to-developing-countries.
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the export and trade balance of Korea in terms of value added. In this way, 

one could consider new aspects in reviewing the current status, and utilize 

in constructing relevant policies.

One notable concept that comes together with GVC is its input-output 

structure. Underlying is the idea of Leontief model which provides insights 

for industrial transactions and their relationships, linkage between supply and 

demand.

Under this concept, international input-output tables are provided by various 

international institutions for better understanding of international trade in the 

global value chain.

Utilizing the table, there has been earlier researches investigating how 

much a country actually contributes in the export to other countries. In this 

regard, VAX ratio is often used to figure out the degree of participation of 

a country in the global value chain. Yet, since this ratio alone does not 

fully convey the detailed information, TiVA database will be used to study 

the value-added trade.

Therefore, the purpose of this paper is to re-examine the trade of Korea 

and compare the result with gross trade. Through the decomposition of 

Korea’s export and final demand by other trading partners, this paper hopes 

to stress out the importance of value-added trade and its measurement.

To that end, value-added trade balance with major trading partners will be 

analyzed and compared with gross trade balance. Due to the fragmentation 

of production and globalized trade with various trade agreements, it is 
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expected that there is discrepancy between the gross and value-added trade 

balance.

In addition, in the export of Korea’s domestic value-added, there could be 

change in the importance of trading partners and industries. For instance, in 

gross term, China has been playing one of the most important roles in 

Korea’s trade. Yet, different result could come out in domestic value-added 

export. Thus, the importance of partner countries and significance of 

industries will be dealt with in this paper.

The research also aims to deal with imports. Development of the value 

chain has heightened the significance of role of import. Seeing that majority 

of gross imports of Korea is composed of intermediate imports, the study 

aims to present how much of intermediates is used to be re-exported.

With regard to the most important trading partner in terms of value-added, 

China became the most important trading partner later than presented in the 

gross term. As a result, this paper finalizes by additionally decomposing the 

domestic value-added export to China with the data of 2011, which is the 

most recent period available in TiVA database.

Change in the pattern of trade should accompany new measures that 

reflects the new reality. Such understanding would be indispensable for 

future direction of trade and related policy. In this sense, this paper hopes 

to give some implications on Korea’s trade in value-added.
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II. Literature Review

With the increasing importance of GVC, there have been increasing number 

of studies investigating the role and consequences of Global Value Chain 

and the significance of trade in value-added. There are several spheres that 

examine the value-added trade.

Since the advent of the term ‘trade in value-added’, studies mainly started 

by highlighting the limit of current trade statistics and need for new 

measure to complement the weakness. One of the major areas to deal with 

this limit was to figure out international division of labor, fragmentation and 

verticalization of trade. Study regards to this trade structure enabled to 

analyze the trade in tasks, decomposing the trade statistics through 

input-output table. The analysis could be based bilateral relationship of two 

partner countries, or general picture of GVC. 

Furthermore, as the participation in the value chain increases, several 

attempts have been made to concentrate on specific country’s role and status 

in the value chain. In the same way, dependence of a country in the 

production chain is one of the major topics for the research as well. 

Therefore, the degree of participation of a country in value chain network 

could give some implications for designing future strategies for trade, and 

settling trade agreements. VS(Vertical Specialization) index and VAX(Value 

Added to Export) ratio is often used indices for these types of analysis. 

This will be discussed further in the paper.

In dealing with international trade, numerous studies have attempted to 
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explain the determinants of trade. Gravity model is representative in this 

regard, and there have been much efforts to give variations within this 

model to figure out the factors that determines the volume and flow of 

trade. This effort is also adopted in the paradigm of global value chain. 

Determinants of the trade in value added, and the factors that determine the 

degree of fragmentation is another major area that is actively studied.

Another area of research is to trace the value-added itself, as the creation 

of the value-added is directly linked to the competitiveness of the individual 

countries. Not only the ripple effect of the production and production chain, 

but also the inducement effect could be analyzed. Value-added inflow and 

value-added outflow are among the one that are further examined in this 

regard. This kind of studies aims to reveal the proportion of value-added 

inflow and value-added outflow, thus, trace the source of the value added 

that is created. The value created could originate from domestic demand or 

foreign demand. How much value is created from domestic demand and 

how much value added comes from foreign demand? How much 

value-added flows out from the country and how much stays domestically? 

What are the causes behind this value-added inflow and value-Added 

outflow? These are one of the questions that the studies try to answer to 

analyze the inducement effect of value added.

Case studies, with analyzing and tracing specific firm’s global supply chain 

is also an independent field of studies.

Among these various areas of studies that deals with the global value 

chain and trade in value-added, Koopman, Wang, and Wei (2012) starts 
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with the framework of gross exports accounting that has potential limitation 

of double counting issue, and attempts to decompose the gross export. 

Authors trace the double counted items and sets up a single framework for 

integrating value added trade and vertical specialization with currently 

provided trade statistics. 

Thus, the paper of Koopman, Wang, and Wei (2012) lays the foundation 

for further research in this area of studies. It further gives implications to 

complement the trade reality and understand the trade in value added term. 

The paper suggests trade indices like RCA, for the future applicability of 

them in value-added trade. 

Johnson and Noguera (2012) investigate the value-added content of trade. 

This paper also constructs the table by integrating input-output table and 

bilateral trade data. It further introduces VAX ratio, Value Added to Export, 

to figure out the proportion of domestic content of value added compared to 

the gross export. This index could be utilized for the analysis of multilateral 

and bilateral level as well. According to the empirical analysis, the VAX 

ratio varies considerably across not only country level, but sectors/industries 

as well. Discrepancy between the flow of value added and gross trade is 

another thing to notice. This paper, thus, set up the groundwork for 

studying what Johnson and Noguera (2012) calls ‘production sharing 

pattern’.

There have been various attempts and publications by international 

organizations to deal with the subject. WTO(2011) presented comprehensive 

review with respect to the trade pattern of East Asia, and the relations to 
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the global value chain. It gives in-depth analysis over the role of Asia in 

the global production in various perspectives. It not only deals from 

infrastructure and the business environment, tariffs, FDI that surrounds trade, 

but also examine the imported content, comparison of value-added content of 

East Asian countries.

Although the publication deals with the value-added estimates, the research 

is more focused on the trade between US and East Asian countries. 

Moreover, the researches that deal solely with Korea’s value-added trade is 

focused more on revealing the Korea’s competitiveness in terms of 

value-added.

Therefore, it is worth highlighting the value-added estimates and balance of 

Korea with major trading partners. In this regard, the present study could 

provide complementary view towards the trade pattern, and major industries 

that actively contributes to the value-added trade of Korea.

III. Trade of Korea and the Need for Value-Added Concept

1. Trade Structure of Korea in Gross Term

Korea is one of the countries that are highly dependent on trade. Data 

from World Bank suggests that the volume of trade in percentage of GDP 

is 78%.3) Compared to 1995, there has been 25%p of increase. The volume 

3) "Trade (% of GDP)", The World Bank, accessed May 12, 2018, 

https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS?end=2016&start=1995&year_h

igh_desc=true.
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of trade in percentage of GNI has continuously recorded over 80%.4) Hence, 

it is important to analyze the trade of Korea, considering the importance of 

it to Korea’s economy. In this section, therefore, the discussion will point to 

presenting the structure of export and import of Korea to highlight the 

importance of value-added analysis.

<Figure 1.1 Structure of Export Goods>

Source: Author’s calculation based on K-stat, KITA

4) "Share of imports and export in gross national income (GNI) in South Korea 

from 2007 to 2016", Statista, accessed May 12, 2018, 

https://www.statista.com/statistics/642175/south-korea-foreign-trade-share.
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<Figure 1.2 Export Category by End Use>

Source: Author’s calculation based on K-stat, KITA

Heavy industry and IT products have been the major source of Korea's 

export goods. After the decrease in 2008 global financial crisis, the amount 

of export of Heavy and Chemical products recovers, and the gap with other 

products widened to some extent. Since 1996, the amount of export of IT 

industry products overtook that of Light industry products, and maintain its 

status as second largest industry group of export.

More specifically, Electrics and Electronics, Automobiles, General 

Machinery, Ships, Plastic Products, Mineral fuels and Products, Optical 

machinery, Irons and steels, Chemical Industry Products are the major 

exporting industries of Korea. 

According to the UNI-PASS, statistics of Korea Customs Service and 

K-stat of KITA, among the Electrics and Electronics industry, the export of 
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Semiconductor alone takes the largest proportion in the export. In the period 

of 2010 to 2016, its average amount of export was about 56.6 billion 

dollars, which is higher compared to the other products of exports. 

Semiconductor is expected to play an important role for the Korean export 

and economy with the favorable market prospects of IT industry and the 

increase in the price of NAND Flash Memory and DRAM. 

Automobiles, Mineral fuels and oils, Ships, Flat Panel Display and sensor 

which includes OLED, LCD and PDP, and Telephone sets including 

telephones for cellular networks or for other wireless networks, are second 

most exported product groups. The average amount of export between 2010 

and 2016 are 44.6 billion dollars, 45.8 billion dollars, 42.4 billion dollars, 

33.1 billion dollars, and 28.2 billion dollars each. 

Overall, Korea’s export products show concentration since the top 10 

export products take about 59.9% of Korea’s export.

Figure 1.2 shows the export of Korea categorized by the end use. The 

industries are categorized based on ISIC rev.4.

It is apparent that intermediates are the major source of export. The share 

that intermediate goods export takes in total export maintains over 50% in 

all periods, and recorded 59% in 2016.

Compared to the past, proportion of household consumption in export has 

decreased. In 1995, 14% of export was for overseas consumption, but it 

decreased to 5% in 2016. Household consumption maintains around 5% of 

share from 2004. The decreased share is distributed to intermediate export 
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and capital goods export. In the total export, 16% was from capital goods 

in 1995, yet increased until 20% in 2016.

<Figure 2. Import Category by End Use>

Source: Author’s calculation based on K-stat, KITA

Figure 2 presents the category of Korea’s import by end use. Intermediate 

goods are majority in import as well. The share even recorded 76% in 

certain periods.

Contrary to the export structure, the proportion that household consumption 

takes increases. Among total import, around 5% is consisted of household 

consumption until 2001. Although there are fluctuations throughout the 

period, around 10% of import is for household consumption in 2015 and 

2016. Instead, the share of capital goods imports decreased.

Data from the KITA presents that compared to the average of 59.9% of 
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top ten export product composition, the share of top 10 import products has 

about 46.2%. However, as the share of intermediate goods import shows, 

the composition of the import itself shows concentration.

Especially, Petroleum Oils and Oils from Bituminous Minerals, Crude oils, 

Petroleum Gases, Coals have been continuously included in the top 10 

imports. 

Among them, Crude Petroleum Oil products alone take an average of 

16.3% in the total import in recent five years. The shares of the other top 

10 import products are less than 10%. Semiconductor which is one of the 

major exports of Korea, is one of the major import product as well. Its 

share of import is about 7.3% during the period of 2010 to 2016. The 

import of telephones for cellular networks or for other wireless networks is 

also noticeable. Although it was not included as top 10 import products 

until 2013, it became included as major import since 2014. Its import 

volume shows steady increase as well. To illustrate, it started from 8th 

largest import products in 2014, but became 3rd largest in 2016.

Gross trade data shows that the top 10 products categories of export and 

import shows concentration. Since export shows more concentration in its 

composition, it is expected that the gross trade volume would be sensitive 

to relevant major exporting products.

Moreover, it is apparent that Korea’s both export and import structure is 

mainly composed intermediate goods. Korea’s trade shows both growth in 

the volume of intermediates and its proportion in the trade. As mentioned in 

the paper, the growth in trade in intermediates is not the only case for 
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Korea. It is a worldwide phenomenon with the development in the global 

value chain. Accordingly, the need for complementary view, that measures 

value-added trade increases.

2. Importance and Need for Trade in Value-Added

Globalized trade with fragmented and verticalized production led change in 

the essential of international trade. As production is spread across the world, 

the number that goods and services cross the border increases. Therefore, 

goods and services produced in one country includes much value-added of 

foreign trading partners.

In capturing flow of trade, traditional statistics inevitably face double- or 

multiple-counting. When the goods and services are internationally traded, 

the flow records the full value every time they cross the border.

Under the conventional measure of trade, increase in the trade in 

intermediates tends to overstate the flow and value of international trade. 

Distorted statistics makes it hard to fully understand the reality of trade. 

Even if a country does not add much value, fully-recorded value of 

exported goods and services embody foreign values, thus, could exaggerate 

the contribution of trade to economy, size of the trade, and related trade 

statistics.



15

<Figure 3. In-direct Trade Relationship and Possible Distortion of Trade>

Figure 3 shows possible distortion of traditional measure of trade. 

Conventional measure only captures the direct relationship between country 

C and country D. The total value created by countries are 175. However, 

the volume of global trade would be reported as 425 under traditional 

statistics, since the explicit amount of transactions would be recorded every 

time they cross the border. Not only the trade volume is overstated, but the 

trade balance and relationship are distorted and overlooked as well. Country 

D would record trade deficit of 175 with country C, and country C having 

trade surplus of 175 with country D. It would appear that country A, B and 

D is not having any trade relationship, since the values that country A and 

B add do not appear directly under traditional measurement.

If trade is measured in value-added, the trade deficit of country D with 

country C decreases to 25. Moreover, for country A and country B, country 

D becomes important trading partner. The new measure enables to reveal 
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the indirect trade relationship between country A, B and D, and better 

capture the reality.

With the rise in the Global Value Chain, there has been growing needs to 

overcome the limits. In this sense, measuring trade in value-added enables to 

relieve the concern for multiple counting. New measure sought to trace the 

value of origin and to solely consider pure value added by various 

industries and countries.

As shown in the example, the real contribution of each industry of each 

country to the production enables to grasp one’s status in international trade. 

It also helps to better understand the real pattern of trade, since capturing 

the value helps to reveal direct and indirect relationship between partners.

Correction of the flow of trade is another advantage of measuring with 

trade in value-added. Not only the size of the trade, but also the importance 

of partner countries, their contribution in export, interdependency, and trade 

balance could be re-analyzed.

IV. Framework of Trade in Value-Added

Fragmented stages of production with complex production network, 

especially with globalized trade, make it difficult to precisely understand the 

origin of the production and demand. Countries are highly interdependent.

Within the Global Value Chain, what is important is at what stage a 

country is producing, and how much value it is creating for the production. 

To have a more active role and to upgrade its status within the value chain, 
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it is important to analyze and understand the trade in terms of value added. 

Therefore, trace of the value needs to be studied.

There are largely two perspectives in the decomposition of value-added 

output. Either final demand or the gross export can be decomposed.

<Figure 4.1 Two Perspectives in Viewing Value-Added Trade; Final Demand>

<Figure 4.2 Two Perspectives in Viewing Value-Added Trade; Final Output>

Figure 4 illustrates the two perspectives in studying value-added trade. 

Figure 4.1 focuses more on the final demand and consumption of a country. 

It is to trace the origin of value-added of a product from demand side, as 

domestic value-added of various countries is embodied in the product for 
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final consumption. Figure 4.2 focuses more on final output of a country 

when a country exports. It distinguishes domestic and foreign value-added 

that is embodied in the export of a country from supply side in 

international trade.

1. Trade in Value-Added with Final Demand Approach

1) Leontief Model

The framework for final demand approach within input-output framework is 

based on the Leontief model. The model suggests that the output of a 

country equals to the intermediate output and final demand. 

This concept enables to figure out the transaction between industries and 

their interdependency, and the relationship between supply and final demand.

In this equation, x is the gross output of each industry matrix of N×1, 

with N denoting the number of industries. A denotes input-output coefficient 

matrix of N×N, and f denoting the vector of final demand, N×1. 

 
  is Leontief inverse matrix, which shows how much output 

increases when there is one additional unit increase in the final demand. Or 

in other words, how much output is needed to meet the demand for final 

goods.
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To reflect the value-added term, the equation comes up with  , which 

denotes the coefficient of value added vector with 1×N. This indicates the 

value-added vector of each N number of industries. According to 

Steher(2013), combined with the Leontief inverse matrix, if the value-added 

coefficient pre-multiplied,

the x becomes the total value added in a country. Considering the 

information in the  that there are N industries in a country, the sum of 

the value added in N industries becomes the total value created by an 

economy. Inversely, this also could give the information on how much value 

needs to be created or produced to reach the gross output.

If the Leontief model is extended to multi-country matrix,

where  denotes country, so that  indicates the gross output of country . 

Input-output coefficient A, is denoted by  in multi-country matrix.  is 

the intermediate used by country  that is produced by country  . 

Therefore,  provides information of intermediate goods used by different 

industry and countries. If the final demand is written as  , then it 

indicates final demand in country  for final output produced by country  . 

For instance,  is demand in country  for final output produced by 

country 1.
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This is the base of Inter-Country Input-Output (ICIO), which is the source 

of World Input-Output Database.

The variation of the original equation is also possible for further analysis. 

For instance,  denotes the value-added coefficient matrix of N×N which 

has diagonal element as  . Combined with the Leontief inverse matrix, the 

equation shows how much value increases with one unit increase of final 

demand.

2) International Input-Output Table

Various international input-output databases are provided to analyze the 

global value chain. What are frequently used are Asian International 

Input-Output Tables by IDE-JETRO, GTAP (Global Trade Analysis Project) 

database, Eora, and TiVA database by OECD/WTO.

Below is the international input-output table suggested by WIOD to show 

the outline of the table, which is used to analyze the interconnection of 

countries and production network.

World Input-Output Database (WIOD) is designed as an alternative to the 

traditional database that could not reflect the change in the nature of 

international trade. World Input-Output Table (WIOT) is constructed based 

on the national accounts statistics and international trade statistics which 

links national supply and use in each industrial sector. It summarizes the 

input-output structure of each industry of various countries. It is often used 
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to decompose the international trade in terms of value-added since they 

record the flows of intermediate goods.

<Figure 5. Outline of World Input-Output Table>

Source : Timmer, M. P., Dietzenbacher, E. , Los, B. , Stehrer, R. and Vries, G. J, 

2015, User Guide to World Input–Output Database, Review of International 

Economics, 23: 575-605

Figure 5 shows general outline of WIOT. Cell information in the column 

refers to the total cost of input. It indicates the value added of each 

supplying industry of each country, including the import of input from other 

countries.

Row contains information of the distribution of output of each industries 

together with the category of final users in the right side of the table. The 

row within the ‘Use by country-industries’ suggests how much value from 

certain industries is exported and used as intermediates in which industry in 

a country. Together with the information in ‘Final use by countries’, cell 

information in the row also provides the use of production. Gross output of 
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each industry which locates in the end of the column equals to the use of 

output of each industry in the end of each row.

This way, WIOT provides the flow of intermediates trade between each 

industry of countries and final consumptions. This table further gives 

detailed information by providing the category of use, i.e. whether the 

output of one industry is used as intermediates or final consumption, and 

the subject of use by government, households, and firms. Not only one can 

trace back the source of output, and the country of original production, one 

can also find out the total output of each industry as a world level, and its 

use. 

Jung(2014), however, notice one points to be carefully considered. In 

interpreting the value chain in the column, it contains the information of 

‘country’ and ‘industry’. Value added in firm level could not be analyzed. 

Even if the same products are made under the same firm of a country, 

what is only considered in this table is where the products are produced, 

and the value is counted as the value added of each country. However, if 

the research is focused on the production itself, rather than focusing on the 

firm, this table would be useful for analyzing the global value chain.

Whereas the 2013 Release of the WIOT covers 40 countries and 35 

industries, the most recent update of the 2016 Release of the WIOT covers 

43 countries and 56 industry sectors. Countries includes 28 EU members, 

Australia, Brazil, Canada, China, India, Indonesia, Japan, Mexico, Norway, 

Russia, South Korea, Switzerland, Taiwan, Turkey and the United States. 

These countries cover more than 85% of world GDP. Other countries are 
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expressed as RoW. Industry sectors include service industries, and more 

extensive category of industries includes manufacturing and business services 

sectors, which are one of the cores in global production network. The new 

release covers time-series data from 2000 to 2014. Values indicated in the 

cells are expressed in millions of US dollar with current exchange rates. 

World Input-Output Table by WIOD provides annual data which enables 

time-series analysis, while most of the others provides 5-year period 

database. Moreover, national accounts and international trade statistics are 

integrated, with covering wide range of countries and industries. Timmer et 

al.(2015) well summarizes the strengths of the WIOT. According to the 

paper, the table provides not only underlying data and statistics, but also 

contains socio-economic accounts like wage by level of education

As mentioned, TiVA database is frequently used to grasp the global value 

chain and network of production as well. Joint initiative by OECD and 

WTO, TiVA database provides useful indicators and implications of 

estimates for value-added trade. It aims to provide data that supplement the 

traditional trade statistics, by reflecting the new paradigm of production 

network and fragmented supply chain. The data is built upon the OECD 

ICIO (Inter-Country Input-Output) table, which harmonized the National 

accounts, Input-Output, Supply/Use table, and bilateral trade flows. Industrial 

sectors are classified based on ISIC rev.3. 

Although the previous TiVA database provided the data in 5-year period, 

updated 2016 TiVA database provides annual data from 1995 to 2011, 

covering 63 economies and 34 industrial sectors. Specific sector classification 
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will be presented in Appendix. Not only the data for gross trade, but the 

database provides various indicators of domestic and foreign value-added in 

final demand approach as well as gross export decomposition.

2. Trade in Value-Added with the Decomposition of Gross 

Export

As previously mentioned, the decomposition of gross export is used to 

analyze the value-added trade. Technical explanation is well given by 

Koopman et al. (2010). The gross output including intermediate and final 

goods, is divided into domestic and foreign content.

<Figure 6. Decomposition of Gross Exports>

Source : Koopman, Robert, William Powers, Zhi Wang, and Wei Shang-Jin. 2010. 

“Give Credit Where Credit is due: Tracing Value Added in Global Production 

Chains”. Cambridge: National Bureau of Economic Research, Inc.



25

This is the basic concepts that Koopman et al.(2010) suggests in 

decomposing the gross exports. According to the paper, gross export is 

largely divided by Domestic Value Added(DVA), and Foreign Value Added 

(FVA).

(1) Domestic value-added exported in final goods are DVA in final goods 

that are consumed by importers;

(2) Domestic value-added exported in intermediates absorbed by direct 

importers refer to the DVA of intermediates exported to the importers 

for their domestic production and consumption;

(3) Domestic value-added exported in intermediates re-exported to third 

countries is DVA of intermediates exported to the importers for the 

export to third countries;

(4) Domestic value-added exported in intermediates that return home is the 

DVA of intermediates by importer to be processed/produced and 

exported back to the original country

(5) Foreign value added refers to value added by foreign country that is 

used in exports.

Domestic value-added exported in intermediates that return home and 

other countries’ DVA in intermediates are the source of double counting in 

the conventional trade data. 

By decomposing the gross trade, one could figure out how much value is 

added domestically compared to the gross exports.
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Under Koopman et al.(2010)’s decomposition, therefore, the sum of DVA 

in final goods, DVA exported in intermediates absorbed by direct 

importers, and export of indirect value added consists the exported 

domestic value-added. If the DVA exported in intermediates that return 

home is included, it would be the domestic content of export.

One thing to notice is that since (4), the exported intermediates that 

return home is double counted via crossing the border, the domestic 

content of export includes the factor for double counting.

Further, this is the simplified decomposition of gross exports. In reality, it 

is often the case that the products cross the border for multiple times, and 

that multiple decomposition is needed. Especially if the share of indirect 

export is large enough, it is likely that there would be discrepancy 

between the gross exports and trade in value added term. Final demand 

approach could be utilized in the case to find out the distribution within 

the five categories.
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V. Analysis of Korea's Trade in Value-Added

1. VAX ratio and its Implication

Johnson and Noguera(2012) introduces VAX ratio, the ratio of value 

added to gross exports. The paper suggests the VAX ratio as,

This ratio reflects the sectoral level bilateral trade in between exporting 

country  and importing country , with  indicating the industry sector. 

Therefore,   refers to the value-added export of country  to country 

 in industry  , while   refers to the gross export of country  to 

country  in industry  . Thus, the bilateral VAX ratio shows, in the trade 

of industry sector  , how much country  is domestically adding value in 

exporting to country . 

If extended to the all-sector level, in other words, aggregate export,

The higher the VAX ratio, the less the imported inputs are embodied in 

the exporting country. If a country has upgraded position in the global value 

chain, or adding large value in the production, it is likely that a country 

has higher VAX ratio. Also, it could be the case where countries that 

exports intermediate inputs for further production process could have higher 

VAX ratio.

Naturally, the lower the VAX ratio, the more the exporting country is 
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using much imported intermediates. If a country is in the beginning of the 

production process like sourcing the materials in the global value chain, or 

not adding much value in the production process like simple assembling, it 

is likely that a country has lower VAX ratio. Furthermore, it is also notable 

that the lower VAX ratio implies more fragmentation in the process of 

production, supporting the vertical specialization. 

Under this measure, it could be the case where a country with significant 

amount of export actually end up with low VAX ratio due to large volume 

of intermediates import while actively participating in the fragmented 

production process.

Johnson and Noguera(2012) presents the VAX ratio table by country and 

sector. Among them, this paper extracted the VAX ratio of OECD countries 

and East Asian countries to see the overall picture of Korea’s status. 

Especially it would be important to see Korea’s status since some East 

Asian countries have similar export structure with Korea.
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<Table 1. VAX ratios by countries and sectors>

Adapted from “Accounting for intermediates: Production sharing and trade in 

value added", by Robert C. Johnson, Noguera Guillermo, 2012, Journal of 

International Economics, 86, p.231. Copyright 2011 by Elsevier B.V.>

Country Aggregate Ag & NR Manufacturing Services

Cambodia 0.62 3.86 0.4 1.26

China * 0.59 3.9 0.4 1.97

Hong Kong 0.73 49.74 0.38 0.84

Indonesia 0.79 1.47 0.45 2.39

Japan 0.85 2.7 0.53 3.93

Korea 0.63 2.53 0.46 2.62

Lao 0.74 1.97 0.33 0.91

Malaysia 0.59 1.53 0.41 1.87

Philippines 0.58 1.55 0.44 2.15

Singapore 0.37 0.4 0.25 0.8

Taiwan 0.58 1.36 0.39 3.18

Thailand 0.6 3.64 0.38 1.52

Vietnam 0.58 1.04 0.35 1.26

Average 0.63462 5.82231 0.39769 1.9
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Country Aggregate Ag & NR Manufacturing Services

Australia 0.86 0.87 0.5 1.64

Austria 0.67 2.09 0.49 1.01

Belgium 0.48 0.54 0.32 1.29

Canada 0.7 1 0.44 1.97

Czech Republic 0.59 1.52 0.43 1.51

Chile 0.8 0.92 0.46 2.31

Denmark 0.73 1.27 0.53 1.01

Estonia 0.53 1.07 0.34 0.94

Finland 0.72 3.83 0.5 1.52

France 0.73 1.17 0.47 1.79

Germany 0.74 1.56 0.47 2.52

Greece 0.77 1.44 0.56 0.82

Hungary 0.54 0.96 0.38 1.39

Ireland 0.66 2.05 0.46 1.11

Italy 0.77 2.18 0.53 1.77

Japan 0.85 2.7 0.53 3.93

Korea 0.63 2.53 0.46 2.62

Latvia 0.64 0.84 0.51 0.96

Luxembourg 0.4 0.83 0.43 0.39

Mexico * 0.52 0.88 0.41 1.27

Netherlands 0.69 0.96 0.43 1.29

New Zealand 0.82 1.56 0.43 1.6

Norway 0.87 0.91 0.47 1.41

Poland 0.7 1.34 0.52 1.57

Portugal 0.68 2.25 0.46 1.17

Slovakia 0.55 1.29 0.39 1.77

Slovenia 0.64 2.26 0.44 1.59

Spain 0.75 1.19 0.46 1.32

Sweden 0.72 1.94 0.43 1.84

Switzerland 0.67 0.74 0.44 1.43

Turkey 0.76 1.25 0.51 1.46

United Kingdom 0.79 1.05 0.51 1.24

United States 0.77 0.86 0.49 1.58

Average 0.68909 1.45 0.46061 1.54667

Note : * Ag & NR denotes Agriculture and Natural Resources

** adjusted for processing trade

*** Iceland and Israel were not included in the original table
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In general, the VAX ratio of Agricultural and Natural Resources shows 

high VAX ratio, exceeding one on average. VAX ratio of service exceeds 

one on average as well, while that of manufacturing is less than one. 

Johnson and Noguera(2012) views this sectoral difference due to the 

variation in the manner of participating in trade, rather than the degree of 

participating in the production chain. It could also be the case that this 

factor derives from the differences in the characteristics of each production, 

where the manufacturing sector needs intermediates.

Although the average VAX ratio of Agriculture and natural resources of 

East Asia is about 5.82, this is mainly due to the ratio of Hong Kong. If 

Hong Kong is excluded, then the average VAX ratio is about 2.16. Overall, 

Korea has nearly average VAX ratio in East Asia, but OECD countries as 

well. Compared to the US and West European countries, however, that of 

Korea is lower in many sectors.

This calculated index of various countries of Johnson and Noguera(2012), 

reflects the data of 2004, and the ratio, and is the aggregate VAX ratio. 

However, according to their study, the bilateral VAX ratio differs 

significantly across countries.

In that sense, the study of Kwon et al.(2015) reflects quite recent bilateral, 

regional, and some sectoral VAX ratio, especially focusing on Korea, China 

and Japan. Since this paper would later deal with and compare three 

countries, the table below, adapted from “Global Value Chains of East 

Asia”, by Kwon, T. and Ryou, J, 2015, that extracted Asia, Korea, China 

and Japan would give implications for following study.
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<Figure 7. VAX ratio in inter-regional/country trade>

Adapted from “Global Value Chains of East Asia”, by Kwon, T. and Ryou, 

J, 2015, Asian Economic Journal, 29, p.134.

Copyright 2015 by Asian Economic Journal>

Countries in the column indicates exporting country while those of row 

indicates importing country. The first column of Asia provides regional 

implications. As previously mentioned, the value of VAX ratio in terms of 

bilateral trade shows divergence if compared with the aggregate VAX ratio.

What is most noticeable in this figure is the difference between the Asia 

and the other regions. The difference is more obvious in cross-country ratio 

of comparing each Korea, China and Japan with Europe and North 

American region. 

In the first row, the Asian export to Europe and North America shows 
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high ratio. With the globalization, the ratio shows decreasing phase when 

comparing 1995 and 2009. In general, the VAX ratio is decreasing, 

however, there is still difference between the Asian intra-regional trade and 

inter-regional trade. Asian intra-regional trade, with the low value of VAX 

ratio, seems to be more fragmented and more vertically specialized within 

the region. 

In case of Korean bilateral trade, the VAX ratio with China, decreased 

from 0.523 in 1995, it shows the lowest value of 0.381 in 2009. Likewise, 

export of Korea to Asian region, and Japan is also showing decreasing 

aspects. Considering the overseas production in ASEAN regions, this VAX 

ratio seems to reflect the production fragmentation. 

Nonetheless, as one could realize, VAX ratio alone does not reveal every 

information and simple fact.

Low VAX ratio in one hand contends information of fragmented 

production process and vertical specialization, but on the other hand it could 

be due to the decreased exports. In contrasts, high VAX ratio could be due 

to the fact that the country is specializing and exporting high-value products.

Kwon et al.(2015) also points out this fact, and presents Korea as one of 

the examples. Contrary to the overall decreasing VAX ratio, that of North 

America increased from 0.732 in 1995 to 0.773 in 2009. Authors view that 

this is due to the exports of high value-added goods that Korea has 

advantage in. This is especially supported with the sectoral VAX ratio that 

Kwon et al.(2015) suggests, with high VAX ratio in Electrical and Optical 

Equipment sector’s bilateral export to North America and Europe.
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Active participation in the global value chain alone does not always mean 

favorable status of one country in terms of trade, thus, should be considered 

with other aspects in analyzing trade. Still, however, the VAX ratio is a 

widely-used indicator, contending useful insights that provides general picture 

over GVC.

In this sense, indicators that TiVA database provides could give some 

additional implications to overcome the limit of current gross trade data.
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2. Korea's Value-Added Trade and Comparison with Gross Trade 

Data

TiVA database provides useful indicators with the value-added trade 

estimates. By utilizing the indicators, this part sought to decompose the 

gross trade and final demand by partner countries to capture the trade flow 

and to compare it with trade in gross term.

Following the comparison of the trade balance in gross and value-added 

term, this paper deals with the importance of major trading partners and 

industries.

As intermediate imports largely account for Korea’s gross import, how 

much of the intermediates are used for the re-export is to be analyzed as 

well.

Finally, China has become the most important trading partner in gross and 

domestic value-added term for Korea. Utilizing the most recent year 

provided, 2011, which industry is important in the value-added trade would 

additionally be dealt with.

1) Comparison of Trade Balance of Korea by Partner 

Countries

In analyzing the trade in terms of value-added, this paper starts by 

comparing the trade balance in gross and value-added term with Korea’s 

major trading partner, US, China, Japan, and EU.
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Gross trade balance refers to the difference between gross exports and 

gross imports. ‘Final demand’, becomes the basis for calculating the 

value-added trade balance. OECD notes that the balance for value-added 

trade is the difference between domestic value-added in foreign final demand 

and foreign value-added in domestic final demand.

<Figure 8. Concept of Value-Added Balance>

For example, in Figure 8, domestic value-added in foreign final demand 

refers to the domestic value-added by Korea in certain industry, embodied in 

the final demand of the individual partner country, US.

 amount of value is added by Korea, with further process in 3rd country 

by  amount of value. Final demand of value   is realized in US.

In contrast, foreign value-added embodied in domestic final demand refers 

to the foreign partner’s value-added, embodied in the purchase of economic 

agents of Korea.  amount of value is added by US, with further process 

in 3rd country by  amount of value. Final demand of value   is 

realized in Korea. For Korea, value-added trade balance between the two 
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would be the difference between value  , final demand by US, and value 

, final demand by Korea.

Gross trade only captures the direct connection between the two partners. 

If measured in value-added, it captures indirect relationship as well. It 

enables the analysis of how actively the countries are connected with other 

partners and regions even without direct relationship.

(1) China

<Figure 9. Trade Balance with China, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

Obviously, with China, there is large gap between trade balance in gross 

term and value-added estimates. Except for 2006 to 2008, the value-added 

trade balance is around 20% of gross trade balance.

Rather than the value-added by Korea that goes to China is for final 

demand, it is more of a case where Korea exports much intermediates to 
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China, with final consumption realized by other partners.

In general, Korea maintains steadily increasing gross trade surplus. 

Measured in value-added term, however, the value-added trade balance 

decreases by at least 75.3% and up to 103.89% compared to gross trade 

balance in each period.

Especially in 2008, the gross trade surplus is about $38 billion, while the 

value-added estimates show $1.5 billion of deficit. This value-added trade 

balance in 2008 is mainly due to the increase in the trade deficit from 

Mining and quarrying industry, and decrease in the surplus in manufacturing 

and business service sector.

Korea has been maintaining continuous gross and value-added trade surplus 

in both manufacturing and service sector as a whole whereas primary 

industries recorded trade deficit in both terms.

Within the manufacturing sector, C15T16, Food products, beverages, and 

tobacco; C17T19, Textiles, textile products, leather and footwear mainly 

contributed negatively to the value-added trade balance. The balance in 

textile industry shifted from gross trade surplus to deficit since 2004 with 

the increase in the import from China. However, the value-added trade 

balance shifted to trade deficit since 2001. It implies that Korea’s demand 

for Chinese value-added in textile products has been bigger than China’s 

demand for Korea’s value-added in textile products from 2001. Changed 

aspect of the balance was not fully reflected in the gross term.

C20, Wood and products of wood and cork; C36T37, Manufacturing n.e.c; 
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recycling as well recorded value-added trade deficit in all period.

In general, other industries in the manufacturing sector had value-added 

trade surplus. Electrical and optical equipment is major contributor to the 

value-added surplus. In 2000, among $2529 million of value-added surplus, 

the industry records the surplus of 32.5%. In 2011, among $20 billion of 

value-added surplus, the industry alone takes 60%.

Particularly, within the electrical and optical equipment category, C30T33X, 

Computer, electronic and optical equipment takes more than 95% of 

value-added trade surplus in both value-added and gross term. Although the 

size of the increase in value-added trade surplus is not as large as gross 

trade, it shows steady increase, recording about $11.5 billion of value-added 

surplus in 2011.

C24, Chemicals and chemical products; C34T35, Transport equipment 

induce more surplus. However, the source for the contribution in transport 

equipment industry is C34, Motor vehicles, trailers and semi-trailers, rather 

than C35, Other transport equipment. Other transport equipment includes 

industries like building and repairing of ships and boats; aircraft and 

spacecraft; railroad equipment; transport equipment. The value-added surplus 

in this industry is relatively small, and turned to deficit since 2010 with 

fluctuation in the size of the balance.

The size of the gross surplus in the industry C30T33X compared to gross 

trade balance, is 23.4% in 2000 and 55.1% in 2011. For C24, Chemicals 

and chemical products, the size of it is takes about 42.4% in 2000 and 

33.1%.
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For C30T33X, Computer, electronic and optical equipment, the relative size 

of surplus is higher if measured in value-added term. It is the opposite case 

for the chemical industry. This could imply the relative size and importance 

of C30T33X increases if measured in value-added term. On the basis of 

value-added final demand, it took more active role in leading the trade 

surplus with China. In contrast, the relative size and importance of chemical 

industry decreases.

Additionally, if the focus moves from final demand of value-added to 

domestic value-added export decomposition, the share that C30T33X takes 

increases. In 2000, 20% of domestic value-added export was from computer, 

electronic and optical equipment. With increasing trend, it reaches 41.8% in 

2011.

The fact that major industry contributes much to the trade balance does not 

change, however, relative size of trade balance differs depending on with 

which term we view.

Like manufacturing sector, there are few industries that record value-added 

trade deficit in service sector. Construction has shifted from small 

value-added trade surplus to deficit from 2010. Considering that the gross 

trade recorded deficit since 2005, however, the shift is quite recent.

In the business service sector, C50T55, Wholesale and retail trade; hotels 

and restaurants are one of the major contributor to value-added surplus. This 

sector is divided into ‘Wholesale and retail trade’ and ‘Hotels and 

restaurants’. Within C50T55, wholesale and retail trade; repairs led 

value-added surplus, reaching $29 billion in 2011. 
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However, C55, Hotels and restaurants, shows chronic gross trade deficit. 

Measured in value-added estimates, it records $44 billion of surplus in 2000. 

Since 2001, the industry shows general trend of increasing deficit.

Overall, both gross and value-added trade balance move together throughout 

the period from 2000 to 2010. In 2011, however, the opposite movement of 

the two balance is somewhat unusual, with gross trade deficit decreases 

about $0.2 billion, and value-added deficit increases about $0.4 billion. Even 

if the gross trade deficit shows improvement due to relatively increased 

export, it could be the case where more value-added by China was 

demanded by Korea in the industry in 2011.

C65T67, Financial intermediation; C60T63, Transport and storage have been 

contributed to continuous value-added surplus.

<Figure 10.1 Flow of Balance with China in C70T74,

Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD
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<Figure 10.2 Flow of Balance with China in C73T74,

Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

It is also the case for C70T74, Real estate, renting and business activities 

as well.

Surprisingly, while this industry is regarded to have chronic gross trade 

deficit, the trade balance measured in value-added turned out to have steady 

trade surplus, with generally increasing trend. 

Among four detailed categories in the industry of C73T74, R&D and other 

business activities is the major cause of this large gap.

In terms of the value of trade balance, C73T74 alone takes on average 

more than 67% in both gross and value-added trade of the balance of 

C70T74, Real estate, renting and business activities. The chronic gross trade 

deficit was mainly due to the considerable amount of import, however, the 
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value-added trade balance shows completely different picture.

In general, the gross and value-added trade balance moves together except 

some sectors throughout the period. However, there is difference in the size 

of the fluctuation or the variance of each measurement.

(2) United States

<Figure 11.1 Trade Balance with US, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

The pattern of trade balance with US shows difference with that of with 

China. Whereas the value-added trade surplus was significantly lower than 

that of the gross trade with China, the value-added surplus with US is 

higher than the gross trade surplus in all period.
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<Figure 11.2 Gap between gross and value-added term, Korea-US balance>

Source: Author’s calculation based on TiVA Database, OECD

Higher value-added balance and increased gap between the terms visualizes 

the development of GVC as appeared in Figure 11.2. While the production 

is fractured between the countries as the time passes, the indirect 

relationship between the countries does not appear under the current 

measurement. Figure 11.1 along with Figure 11.2 implies that much of the 

exported content of Korea is embodied in the production of other partner 

countries, and imported for final consumption by US.

<Figure 12. Flow of Value-Added surplus with US and China>

Source: Author’s calculation based on TiVA Database, OECD
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Absolute amount of Korea’s value-added trade surplus with US and China 

showed large gap. The value-added trade surplus with China was about $2.5 

billion in 2000, while that of with US was $14.8 billion in 2000.

This gap is narrowed down from 2009, where the value-added trade 

surplus with China records about $13.5 billion and that of with US is $12.1 

billion. Since then, the size of value-added trade surplus with China 

continues to exceed that of with US.

In comparing the gross and value-added trade balance with US, beginning 

from 2005, value-added surplus is more than twice of gross trade surplus. 

The gap between the two terms became considerably large.

From 2005 to 2010, the size of the surplus shows downturn. It was also 

the case for value-added surplus, however, the fluctuation was relatively 

small. Drastic decrease in the surplus in 2005 was due to the increase in 

the import. Export decreased by about 5.3%, while the import increased 

about 11.3%. Value-added import increased with similar percentage as well, 

but the value-added export slightly increased. This might imply that although 

the gross export in 2005 decreased, the final demand was still realized by 

US.

In 2010, Korea even recorded gross trade deficit with US. However, 

measured in value-added term, it turned out to have trade surplus.

It is shown in Figure 11.1, that both gross and value-added balance have 

downtrend. While final demand basis value-added balance did not decrease 

much with US, it was not the case in gross term.
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In 2010, surplus in manufacturing sector decreased by about 10%. 

Increase in the deficit in agriculture, hunting, forestry and fishing, mining 

and quarrying, and service sector led to the total decrease in the balance.

Especially in manufacturing sector, C20T22; Wood, paper, paper products, 

printing and publishing products, C29; Machinery and equipment, n.e.c. 

showed more than a billion of negative movement. Within C20T22, Pulp, 

paper, paper products, printing and publishing were the major contributor to 

this negative change. In service sector, C50T52; Wholesale and retail trade; 

repairs, C60T63; Transport and storage led to the negative movement.

The mentioned industries showed similar pattern in value-added trade as 

well. In terms of the rate of change, some showed even bigger negative 

movement. However, the share that those industries took in general trade 

balance is much lower, which seems to be the main reason for the gap 

difference. Rather than other products covered much part of the negative 

balance, it is the case where those products have less importance compared 

to other products in terms of final demand and value-added. Another 

implication is that the import from US does not means the final demand of 

US imports in Korea. Final demand realized by Korea is much lower 

compared to the amount of imports.

Considering the value-added trade balance, C30T33X, Computer, electronic 

and optical equipment was one of the major contributing industry to the 

surplus. This is also the case in the gross trade balance within the 

manufacturing sector, although there are some quantitative fluctuations. 

C34, Motor vehicles, trailers and semi-trailers is contributor to surplus in 
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value-added and gross trade balance as well. Both balance shows similar 

trend throughout the period of 2000 to 2011. Mentioned industries have 

been traditional contributor to the trade surplus of Korea.

In service sector, C50T52, Wholesale and retail trade; repairs has been 

continuously undergoing increasing gross trade deficit since 2006. In general, 

the relevant industry is in downturn in terms of balance. Value-added trade 

balance, maintains trade surplus with US. However, the size of the surplus 

decreased throughout the period.

In contrast, C65T67, compared to the past, financial intermediation service 

is gaining strength with growing surplus, although there is large drop in the 

surplus around financial crisis. The value-added surplus in 2011 almost 

trebled compared to 2000.

Except some industries, most of the flow of gross and value-added trade 

balance moves together. However, some industries that contributed to trade 

deficit turned out to be one of the major contributing factor for Korea’s 

value-added trade surplus.



48

(3) Japan

<Figure 13. Trade Balance with Japan, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

Among major trading partner, Korea is having one of the largest gross and 

value-added trade deficit with Japan.

Constant trade deficit is not only from gross trade but also from 

value-added trade in both manufacturing and service sector. Though, the size 

of the value-added deficit is on average about 45% of gross trade deficit. 

The size of deficit decreases by up to 68.5%.

If converted to value-added estimates, the volume of both export and 

import decreases. The decrease in the volume of value-added export and 

import implies that for both Korea and Japan, the products traded between 

the two countries are for further process, rather than for the final 

consumption.
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There is another characteristic in the decrease in the value-added trade 

deficit. Value-added import contributes more to the gap between the two 

terms. Domestic value-added export estimates decrease about 29% on 

average, while foreign value-added import decreases about 39% on average. 

Diminution in size of value-added along with reduced import might have 

drawn the result of Figure 13. It is presumed that the value-added by Japan 

is less embodied in the final demand by Korea.

In manufacturing sector, C29, Machinery and equipment n.e.c; recorded 

largest value-added deficit, with about $2.2 billion in 2011. In gross term, 

the deficit is $7.3 billion. The flow of value-added trade balance goes 

together with that of gross trade balance. It is the case for C27, Basic 

metals as well. 

In service sector, C50T52, Wholesale and retail trade, repairs; C60T63, 

Transport and storage contributed to the increase in the value-added trade 

deficit. After recording value-added surplus in 2000 and 2001, transport and 

storage service is shifted to constant deficit.
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<Figure 14.1 Flow of Balance with Japan in C23T26,

Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

In C23T26, Chemicals and non-metallic mineral products, trade balance of 

both terms shows similar flow, but the range of fluctuation differs.

Except the surplus in some period, the products record persistent gross 

trade deficit. There are largely six terms of fluctuations.

However, the value-added estimates show relatively small change in the 

balance. It steadily records slight increase in the value-added deficit without 

surplus. For instance, the gap within the gross trade deficit ranges from $1.6 

billion of surplus to $7.2 billion of deficit. Measured in value-added term, 

the balance estimates range from $0.2 billion to $2.6 billion.

C23T26 is divided into 4 detailed categories. C23; Coke, refined petroleum 

products and nuclear fuel, C24; Chemicals and chemical products, C25; 

Rubber and plastics products, C26; Other non-metallic mineral products. The 
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fluctuation throughout the period is, therefore, due to the change in the 

amount of import and export within the category.

Although there has been continual deficit with C24; Chemicals and 

chemical products, and C25; Other non-metallic mineral products, the export 

of C23; Coke, refined petroleum products and nuclear fuel mostly led the 

gross trade surplus in 2000 and 2001.

Shift from gross trade surplus to deficit in 2002 is mainly due to decrease 

in the surplus of C23. Although the import declined, the export dropped 

from about $3.8 billion of export to $2.26 billion. Even if considering the 

growth in deficit of C24, chemical and chemical products, 40% of decrease 

in the export induced the shift to deficit. It is the case for 2007 and 2009 

as well.

Drop in 2005, is the combination of decrease in the export of C23, and 

increase in the export of C24 products. Specifically, the export of C23 

decreased about 19% compared to previous year. While the export of C24 

increased, 35% of leap in the import caused dramatic change in 2005.

However, there was less significant change in terms of the value-added 

balance. While gross import increased more than $10 billion, the 

value-added balance changed from about $74 million to $0.5 billion. It 

could be inferred that much of the imported products was not finally 

demanded by Korea. Rather, it is likely that products are imported by Korea 

as intermediates, further processed and finally exported to third countries.

Another interesting fact is the size of export and import within the 
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category if converted to value-added estimates. C23 is major product 

category that records gross and value-added surplus. The estimates however, 

decreases by 77% on average. Diminution of C23 value-added export is 

offset by the drop of C24 import. Korea’s final demand of C24 products, 

value-added by Japan, shows 70% of decrease on average throughout the 

period. Since the absolute size of gross export of C23 and import of C24 

are similar, the value-added deficit is relatively modest considering the drop 

of decrease in value-added estimates. This implies that although there are 

fluctuations in the gross export and import throughout the period, there is 

less change in the volume that is finally consumed by each country’s final 

consumers. Rather, the change the volume of trade is more related to the 

case for further process, which is exported to third countries.

There are also industries that Korea records value-added surplus. 

Nonetheless, the size of the surplus is not as large as Japan. Japan recorded 

billions of value-added surpluses, whereas Korea recorded millions.

Primary industries are one of the major industry contributing to the 

value-added trade surplus. Computer and optical products are major source 

in contributing positively to the trade balance of Korea with partner 

countries. It is the case for the Japan as well, yet the size is much smaller. 

The size of value-added surplus in agriculture and hunting industry is larger, 

at least similar, than computer and optical products in most period.

Although primary industries are aggregately classified, the value-added trade 

surplus is larger than the gross trade surplus. Compared to the past, the size 

decreased, but sustains steady surplus.
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<Figure 14.2 Flow of Balance with Japan in C30T33X, Gross and 

Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

In manufacturing sector, C30T33X, Computer, electronic and optical 

equipment shows interesting picture.

Contrary to the chronic deficit in terms of the gross trade, the value-added 

trade balance of this industry shifted from deficit to surplus since 2006. 

Despite no significant growth after the shift, value-added by Korea that is 

finally demanded and consumed by Japan is bigger than the value-added by 

Japan that is finally consumed by Korea. Although Korea largely imports 

relevant products, much of the destination of import was not for the 

consumption of Korea. The value-added flow rebounds and increases even 

with the significant increase in the trade deficit of more than $10 billion in 

2003 and 2004.
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<Figure 15. Flow of Trade with Japan in C30T33X, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

If the balance is based on the value added embodied in final demand, as 

it was the case for most industries, the size significantly decreases. In the 

case of the balance of computer, electronic and optical equipment, the 

value-added by Japan embodied in Korea’s final demand undergoes 

considerable decreases more than the decrease in value-added by Korea 

embodied in Japan’s final demand.

In other words, the value-added export by Korea decreases from 45% up 

to 63% compared to gross export, whereas the value-added import by Korea 

decreases from 66% up to 75%. Red and blue line in Figure 15 respectively 

indicates the trend line for the value-added import and export. Value-added 

export shows upward trend whilst value-added import shows downward 

trend. In 2006 where there was a shift from value-added deficit to surplus, 
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the trendline of value-added export and import crosses. Around 2006, there 

was increase in export with decrease in import in terms of value-added. 

This has drawn the positive value-added balance, and shift from value-added 

deficit to surplus in Figure 14.2.

The amount that Korea demands Japan’s value-added computer, electronic 

and optical equipment seems that they are largely for further processed to 

be re-exported. This could be the reason behind large gross trade deficit 

between the two countries. Likewise, Japan also demands Korea’s domestic 

value-added computer, electronic and optical equipment for further process, 

which is one of the reasons behind the decreased amount of gross exports 

and imports. 

In service sector, C65T67, Financial intermediation service shows 

considerable rise in value-added trade surplus in recent 2011, adversely to 

the chronic gross trade deficit. C73T74, R&D and other business activities 

industry contribute to the value-added trade surplus of Korea as well. The 

flow of gross trade balance goes together with that of value-added trade 

balance in general.
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(4) European Union

<Figure 16. Trade Balance with EU, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

In general, Korea’s value-added balance with EU is mostly bigger than 

gross-trade balance. The trend of balance in both terms shows similarity, 

with significant downturn after the 2008 financial crisis. Despite the 

value-added trade surplus in 2009 and 2010, the size of the it decreased by 

about 59.7% of previous year in 2009.

The main source of the surplus is from the manufacturing sector. 

Manufacturing sector as a whole, has been recording consistent surplus both 

in gross and value-added trade. Service sector in contrast, appears to have 

persistent deficit. Measured in value-added, service sector records surplus in 

2000 and 2001, about $1 billion and $70 million respectively. Except those 

period, Korea shows increasing deficit, led by business service import. 
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In manufacturing sector, C30T33X, Computer, electronic and optical 

equipment; C34T35, Transport equipment have been the major trade surplus 

industries. In 2011, they each recorded about $32 billion and $45 billion of 

value-added trade surplus.

Different from the cases for other countries, the balance of C35, Other 

transport equipment takes on average 62.5% and 66.1% of each value-added 

and gross trade surplus.

Within C34T35, Transport equipment products, C34, Motor vehicles, trailers 

and semi-trailers has mostly shown trade surplus. Balance of C35, Other 

transport equipment has recorded chronic deficit or small size of surplus 

compared to that of C34. With Japan, both export and import of C35 were 

relatively smaller than C34. It was the case for China as well, with increase 

in the import since 2010.

The size of the export of C35 to EU is much bigger than US. The import 

of C35 from EU, in contrast, is smaller compared to the import from US. 

The import from EU is over trebled in 2011, which might be influenced by 

the Korea-EU FTA. It is inferred that within the transport equipment 

products, trade with EU has different pattern with other trading partners.

Although the size of surplus is not as large as those industries, C23T26, 

Chemicals and non-metallic mineral products; C27, Basic metals maintain 

steady value-added trade surplus. Measured in gross term, however, both 

industries mostly have been recording gross trade deficit.

In manufacturing sector, C24, Chemicals and chemical products is one of 
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the factors that contributes to the negative trade balance. Yet, it turned out 

that value-added estimates had surplus except 2001 and 2002. This is mainly 

due to the dramatic decrease in the import of value-added. 

Within C23T26; C23T26, Chemicals and non-metallic mineral products, in 

terms of the share, C23; Coke, refined petroleum products, nuclear fuel, and 

C25; rubber, plastics products contribute more for surplus.

C29, Machinery and equipment, n.e.c, is the only one that records more 

than billions of value-added trade deficit in the manufacturing sector. This 

size of this chronic deficit is much smaller than the gross trade deficit, but 

is relatively large compared to the other manufacturing sector’s trade 

balance.

As previously mentioned, except for small value-added trade surplus in 

C85, Health and social work industry, other service sectors, especially 

business service, has been negatively contributed to the trade balance.

Within the business service sector, C70T74, Real estate, renting and 

business activities, especially C73T74, R&D and other business activities 

have been recording significant trade deficit.
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<Figure 17.1 Flow of Balance with EU in C70T74, Gross and Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

In the balance for real estate, renting and business activities, there is 

considerable upturn in the gross trade in 2010. The gross trade deficit 

shifted from about $35.3 billion of deficit to about $16.8 billion of surplus 

in 2010. 

C70T74, Real estate, renting and business activities is divided into four 

detailed categories of C70, Real estate activities; C71, Renting of machinery 

and equipment; C72, Computer and related activities; C73T74, R&D and 

other business activities.

Regards to the significant rebound in 2010, compared to the previous year, 

the four categories in the C70T74 showed large fluctuation. 

In particular, the gross balance change in the C72, Computer and related 

activities; C73T74, R&D and other business activities is more than $30 

billion and $10 billion for each industry. 
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However, the reason behind this change differs. In 2010, the gross trade 

surplus for computer and related activities is due to the substantial rise in 

the export, from $4 million to $1.1 billion. Until 2005, the size of the 

gross export was less than $8 million at most. Since 2006, however, there 

was a considerable upturn in the gross export with large fluctuations.

In contrast, the gross trade surplus in R&D and other business activities 

was due to considerable decrease in the size of import, from $7.1 billion to 

$3.7 billion. The amount of the export shows not much change compared to 

that of import. C71; Renting of machinery and equipment with $0.7 billion 

change, was due to the increase in the export and decrease in the import. 

Value-added balance, however, showed little fluctuation with considerable 

decrease in deficit. Trend of gross and value-added trade and balance moves 

together in general, but there is more fluctuation for gross trade in both 

industries.
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<Figure 17.2 Flow of Balance with EU in C50T52, Gross and 

Value-Added>

Source: Author’s calculation based on TiVA Database, OECD

C50T52; Wholesale and retail trade; repairs, has been one of the industries 

that Korea recorded value-added surplus in the service sector. Since 2001, 

Korea had increasing gross trade deficit with the growth in import. 

Value-added trade, however, recorded surplus until 2009. Size of the 

value-added import decreased less than 15%. Rise in the export led the 

surplus in value-added estimates. However, after shifting from value-added 

surplus to deficit due to increase in the import, the size of the deficit 

largely increased during 2010 and 2011.

Even though the size of the value-added surplus was not significant 

compared to the size of the total value-added trade balance, the shift from 

surplus to deficit was also the case for C60T63, Transport and storage; C64, 

Post and telecommunications; C80, Education.
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The trade balance measured in both gross and value-added with major 

partner countries shows the importance of the new measurement.

With fragmented production trade in tasks, the considerable gap of trade 

balance between gross and value-added trade indicates the need for 

considering value-added trade.

Since Korea imports much intermediates for producing goods and services, 

the new measurement enables to consider re-exportation, and adjusted trade 

balance on the basis of final demand.

Overall, the size of the trade surplus of Korea with China, showed 

significant decrease, while the deficit of Korea with Japan decreased. 

Moreover, surplus increased in US and EU.

This would imply that much of the export to China has been not for final 

consumption. Rather, it could be the case where the export is further 

processed in China, and exported to the third countries. The decrease in the 

deficit with Japan and increase in the surplus with US and EU could 

suggest that the domestic value-added of Korea is embodied in the export 

of China, with final consumption realized by US, EU and other countries.

Not only the size, but there was shift from surplus/deficit to deficit/surplus 

as well. Mostly, trade balance measured in both terms moved together 

throughout the period, but some individual industries showed contrasting 

movement.
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2) Decomposition of Korea's Export; by Partner Countries

The present study also tries to deal with the importance of the partner 

country in value-added trade. In this section, the discussion will point to 

how much of the domestic value-added created by Korea goes to each 

partner country. Two indicators, namely, partner shares of domestic 

value-added in gross exports and partner shares of domestic value-added 

embodied in foreign final demand would be utilized.

Partner shares of domestic value-added in gross exports captures the shares 

of domestic value-added embodied in the gross export. It refers to the 

domestic value-added included in the gross export that goes to the partner 

country by industry  of country , as a percentage of domestic value-added 

in the gross export that goes to all partners by industry  .

This indicator allows to decompose the goods and services that are 

exported by Korea. Table 2 shows how much share the partner country 

absorbs Korea’s domestic value-added embodied in the export.
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<Table 2.1 Order of Export Partner,

based on Domestic Value-Added in Export>

2000 2003 2006 2009 2011

1 US (24.6%) China (21.3%) China (25.7%) China (29.0%) China(30.3%)

2 Japan (13.6%) US (20.3%) US (15.3%) US (12.4%) US (12.0%)

3 China (11.6%) Japan (10.1%) Japan (8.3%) Japan (6.9%) Japan (7.0%)

4 Taiwan Taiwan Germany India India

5 UK Germany Taiwan Germany Taiwan

6 Germany Malaysia Mexico Taiwan Russia

7 Canada UK Russia Saudi Arabia Germany

8 Malaysia Mexico Malaysia Mexico Indonesia

9 Mexico Italy France Vietnam Saudi Arabia

10 Singapore Canada UK Russia Brazil

Source: Author’s calculation based on TiVA Database, OECD

There has been changes throughout the period from 2000 to 2011. Before 

2003, at individual country level, 24.6% of Korea’s domestic value-added in 

gross export goes to US, 13.6% to Japan and 11.6% to China.

However, in 2003, 21.3% of domestic value-added in gross export goes to 

China, nearly doubled with overtaking US. Partner share of US decreased to 

20.3%, and China continues to become the biggest partner for Korea’s 

domestic value-added in gross export. Japan is also an important partner in 

terms of value-added, although its share has been decreasing. There is quite 

divergence between the EU member countries, if European countries are 

decomposed to individual level. If considered as a single level, however, EU 

always situates over Japan. EU as a whole, therefore, is important partner 

for value-added export for Korea.
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<Table 2.2 Partner share of Domestic Value-Added in Export>

2000 2003 2006 2009 2011

OECD 60.65 51.85 46.35 36.98 35.41

Non-OECD 39.35 48.15 53.65 63.02 64.59

ASEAN 8.78 8.42 7.52 8.36 9.63

NAFTA 28.95 24.12 19.32 15.74 15.21

EU28 14.54 14.45 15.23 10.97 9.04

US 24.57 20.33 15.27 12.41 12.02

JAP 13.55 10.08 8.26 6.92 7.03

CHN 11.6 21.29 25.68 29.04 30.31

TWN 4.68 4.12 3.69 2.45 2.66

Source: Author’s calculation based on TiVA Database, OECD

Table 2.2 shows the share of each major partners of Korea’s domestic 

value-added in gross export. Until 2003, more than half of the domestic 

value-added embodied in gross export went to OECD countries. 

Non-OECD countries have been substituting the share of OECD countries, 

with significant amount of increase. Non-OECD share first surpassed that of 

OECD countries in 2005. China seems to be the largest contributing factor 

for the increasing share of non-OECD countries. Most of the traditionally 

significant partners’ share decreased by half compared to the 2000, whereas 

that of China almost trebled. 

In regional level, domestic value-added that goes to NAFTA and EU 

members decreased, and that goes to ASEAN slightly increased. Eastern 

Asia that includes Japan, Korea, China, Hong Kong and Taiwan increased 

mainly due to China. In terms of value-added trade, China has become the 

most important trading partner.
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The partner share in Table 2.2 is the outcome of decomposing the export. 

Hence, it follows final output perspective.

However, partner shares of domestic value-added embodied in foreign final 

demand takes different approach with previous indicator. It enables analysis 

in final demand perspective. It is domestic value-added created by industry  

of country  embodied in the final demand of partner country, as a 

percentage of domestic value-added created by industry  of country  

embodied in all partner’s final demand. It captures not only direct but 

indirect value-added export. It is shown in the Table 3.

<Table 3.1 Order of Partner,

based on Domestic Value-Added Embodied in Final Demand>

2000 2003 2006 2009 2011

1 US (28.8%) US (26.4%) US (22.6%) US (17.8%) China (19.2%)

2 Japan (14.9%) China (12.3%) China (13.4%) China (17.5%) US (16.7%)

3 China (6.7%) Japan (11.6%) Japan (9.3%) Japan (7.9%) Japan (8.0%)

4 Germany (3.7%) Germany(3.8%) Germany(4.6%) Germany (3.1%) India (3.1%)

5 UK UK UK Saudi Arabia Germany

6 Taiwan Taiwan France UK Russia

7 Canada Italy Russia Russia Indonesia

8 France Canada Taiwan Canada Brazil

9 Mexico France Mexico France Saudi Arabia

10 Italy Australia Italy Australia Australia

Source: Author’s calculation based on TiVA Database, OECD

Table 3.1 presents the rank and share of countries that finally demands the 

value-added generated by Korea. From 2003, the share of China exceeds 

that of Japan, and became the second biggest importer of Korea’s domestic 

value-added. Yet, US was the largest market that demands value-added by 
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Korea, although the gap has been narrowed. From 2010, with 18.3% of 

share, China became the country that finally demands the value-added 

generated by Korea. Comparing with 2000, the share nearly trebled.

What is interesting in the Table 2.1 and Table 3.1 is that the catch-up of 

China with US in the final output perspective is faster than final demand 

perspective.

Comparing with the partner shares in gross export, the partner shares of 

domestic value-added in gross exports shows the same pattern. China first 

surpasses US in 2003 and maintains to be the largest partner since then. 

Considering that the partner shares of domestic value-added in gross export 

is the decomposition of gross export, the two appears to have similarity.

At the same time, the data from the Table 3.1 demonstrates that US has 

been the biggest country in final demand perspective until recently. Korea 

directly exports more to China since 2003 notwithstanding, much of the 

consumption was realized in US until recently. Even though there was less 

direct export relationship with US, the domestic value-added of Korea has 

been connected with final consumers of US until 2009. Conversely, although 

it seemed that Korea exports more to China, the volume that they absorb 

Korea’s value-added was less than US until 2009.

In addition, in terms export of domestic value-added embodied in the 

export, the portion of China increases. That is to say, the value-added 

embodied in the export is more concentrated to China. 

Yet, lowering concentration is illustrated in Table 3.1 In terms of the final 
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consumption, the portion that the two highest countries take declines. It 

might imply that the export of domestic value-added is more diversified in 

final demand perspective. This gap might support strengthened global value 

chain and fragmented production.

<Table 3.2 Partner share of Domestic Value-Added

Embodied in Final Demand>

2000 2003 2006 2009 2011

OECD 69.0 63.6 59.2 47.5 45.3

Non-OECD 31.0 36.5 40.8 52.5 54.7

ASEAN 6.0 5.9 5.3 6.4 7.9

NAFTA 32.9 30.2 26.6 21.1 20.2

EU28 17.2 18.0 18.9 14.2 11.9

US 28.8 26.4 22.6 17.8 16.7

JAP 14.9 11.6 9.3 7.9 8.0

CHN 6.7 12.3 13.4 17.5 19.2

Source: Author’s calculation based on TiVA Database, OECD

Detailed shares of major partner countries in final demand perspective are 

depicted in the Table 3.2. Similar pattern is visible between domestic 

value-added export and domestic value-added embodied in export. 

Non-OECD countries exceed the share of OECD countries from 2009. 

Importance of China, decreasing trend of US and Japan are given as well. 

There is minor difference in the composition of 10 largest markets between 

the two indicators, domestic value-added in gross exports and domestic 

value-added embodied in foreign final demand.

A series of tables present China’s importance in the value-added trade 

embodied in the gross export. On the one hand, until recently, US has been 
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the biggest final destination of value-added by Korea. This being said, 

considerable part of gross export and embodied value added that goes to 

China, are further processed, and consumed in third countries like US, 

Japan, EU etc.
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3) Decomposition of Korea's Export; by Industries

Having decomposed the gross exports by partner countries, this section will 

point to split the domestic value-added export of Korea by industry level. 

First, domestic value-added of gross export measured in absolute amount 

will be covered. Domestic value-added share of gross exports, which is the 

domestic value-added in gross exports as a percentage of gross export will 

be additionally presented to see the relative intensity of domestic 

value-added in export.

<Figure 18.1 Domestic Value-Added of Gross Exports, Manufacturing Sector>

Source: Author’s calculation based on TiVA Database, OECD
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<Figure 18.2 Domestic Value-Added of Gross Exports, Service Sector>

Note : * refers to subcategory

Source: Author’s calculation based on TiVA Database, OECD

Domestic value-added content of gross export increased from about $144 

billion in 2000 to $353 billion in 2011. Throughout the period, the domestic 

value-added of gross export relied heavily on manufacturing sector, with 

average 70% of total domestic value added in gross export.

As it was for many cases in various countries, C30T33X, Computer, 

Electronic and optical equipment has been by far the vital industry in 

contributing to the domestic value-added in gross export. It recorded $35 

billion of export in 2000, contributing 24% of total domestic value-added in 

export. With consistent increase, it recorded $70 billion of value-added 

export, which is 19.4% of total domestic value-added in gross export in 

2011. Although decreased in terms the percentage of total domestic 
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value-added in gross export, the volume has doubled.

What substituted part of the decrease in the share of C30T33X was C34, 

Motor vehicles, trailers and semi-trailers. Beginning with the $9.8 billion of 

export in 2000, the amount of domestic value-added export became $40.9 

billion. The share that the industry takes in aggregate domestic value-added 

export increased from 6.8% in 2000 to 11.3% in 2011. Other transport 

equipment also has considerable importance in the value-added export.

C29, Machinery and equipment, n.e.c; C23T26, Chemicals and non-metallic 

mineral products are one of the traditional major contributors to the 

value-added export. Within the category of C23T26; Chemicals and 

non-metallic mineral products, which showed fivefold increase in value, 

chemical and chemical products lead the export. Value-added export of 

rubber and plastics products remained similar from 2000 to 2011.

The portion of textile and textile products’ value-added export, however, 

exhibits steady decrease. It is given in the table that the industry exported 

domestic value-added similar to chemicals or transport products with $11 

billion of export, which is 7.8 of total value-added export. In the process of 

time, the importance is substituted by other industry.

In service sector, C50T52, Wholesale and retail trade; repairs industry 

exports as much as chemicals and non-metallic mineral products. Starting 

from $19.9 billion of export in 2000, it ended up with $43 billion in 2011. 

The importance of it in the total value-added in export decreased about 

2%p, however, real estate, renting and business activities industry offset the 

share with $3.8 billion to $19 billion from 2000 to 2011.
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In contrast, the share that the value-added of transport and storage industry 

takes in the service sector in 2011 has decreased compared to 2000. Despite 

that it is second largest contributor in service sector, its range of increase is 

relatively small.

The decreased portion is substituted mainly by C72; Computer and related 

activities, and C73T74; R&D and other business activities.

Except the decline of wholesale and retail service industry and growth of 

computer and related activities and R&D and other business activities, there 

is not much structural change in service sector. It is the case for the gross 

export as well.

<Figure 19.1 Domestic Value-Added share of Gross Exports,

Manufacturing Sector>

Source: Author’s calculation based on TiVA Database, OECD
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<Figure 19.2 Domestic Value-Added share of Gross Exports, Service Sector>

Source: Author’s calculation based on TiVA Database, OECD

Figure 19.1 and Figure 19.2 presents the domestic value-added share of 

gross exports. It is total domestic value-added in gross exports of industry 

of country , divided by total gross export of industry  of country . To 

put it another way, it is to measure how much domestic value-added content 

is included in the export. It gives implication for domestic value-added 

intensity.

It is apparent from Figure 19.1 and Figure 19.2, that there is a decreasing 

trend of domestic value-added content in export. Fragmented production 

could be considered as part of explaining lowering domestic value-added in 

the export. Further, the domestic value-added share for service sector is 

higher than manufacturing sector.

TiVA database provides that the 64.7% of export is consisted of domestic 
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value-added in 2000 in manufacturing sector as a whole. This share steadily 

declines since 2003, and 53.4% of the export is of domestic content in 

2011.

Likewise, the domestic content declines in the service sector as a whole as 

well. The fluctuation however, is relatively small compared to that of 

manufacturing sector. 85.5% of export is considered to be the domestic 

value-added in 2000, and it becomes 79.2% in 2011. 

Within manufacturing sector, C15T16; Food products, beverages and 

tobacco products used to record the highest share. However, C20T22; Wood, 

paper, paper products, printing and publishing products surpassed C15T16, 

and continued to have the highest domestic value-added share of gross 

export. In the volume of export of C20T22, 71.7% of them are consisted of 

domestic value-added in 2011. Motor vehicles, trailers and semi-trailers; 

Manufacturing n.e.c, recycling follow with 63.7% and 62.3% of domestic 

value-added share. 

Within service sector, C65T67; Financial intermediation and C80; Education 

each account for 92.7% and 90.9%.

Data of domestic value-added share of gross exports leads to the fact that 

the foreign value-added share for manufacturing sector is much higher than 

service sector.

Among the gross export, 80.8% was foreign value-added for coke, refined 

petroleum products and nuclear fuel in 2011. In the same year, basic metals 

as well as chemical and chemical products had 53.6% and 53.1% of foreign 
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value-added share in its export. 

In service sector, industries with foreign value-added share higher than 

30%, were only transport and storage as well as construction with 34% and 

30.9%.

4) Decomposition of Korea's Import

With the development of the Global Value Chain, the role of import 

increases. To produce and participate in the GVC, a country or firm import 

for further export unless it is in the beginning of the production process. 

Consequently, it is important to consider the decomposition of import and 

analyze the composition of it.

<Figure 20. Gross Imports, by End Use>

Source: Author’s calculation based on TiVA Database, OECD

Figure 20 illustrates the gross imports categorized by the end use. It is 

most of the cases where the imported goods and services are intermediates 
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for further process, and their importance grows compared to the past.

Then, the question moves to the re-exported intermediates imports. Among 

the intermediates imported, how much would be embodied in the export? 

The answer to this question would give implication about how much of the 

imported intermediates are used for production to be exported by Korea.

<Figure 21. Re-exported Intermediate Imports>

Source: Author’s calculation based on TiVA Database, OECD

It is expected that intermediate imports from industries that have much 

importance in value-added export of Korea accounts for much of the 

re-export.

The re-exported intermediate imports underwent significant growth from the 

past. Figure 21 exhibits that among the intermediates imports, $33.8 billion 

were used for further production to be exported in 1995. If it is expressed 

as a percentage of intermediate imports, only 32.6% of intermediate imports 

were used for exports. From 2003, re-exported intermediates import 
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consistently increases except 2009. In 2011, $263 billion of imported 

intermediates are used for export, which is about 53.7% of intermediate 

imports. Over the course of time, the share that the re-exported 

intermediates take in the imports of intermediates grows. This goes together 

with the fragmented production and development of GVC. The 

interdependence between countries is growing.

In 1995, around 60% of re-exported intermediates was out of 

manufacturing sector. Yet, the share illustrates decreasing trend, and 

manufacturing sector accounts for 49.8% in 2011. However, the reduced 

portion is not covered by service sector. Within the re-exported intermediate 

import, about 24.3% originated from service sector in 1995. Though the 

absolute amount of re-exported intermediate imports from service sector 

increases along with total re-exported intermediates imports, the share that it 

takes remains to be similar, reaching about 20% in 2011.

The reduced portion of manufacturing is offset by the mining and 

quarrying industry. In terms of share, the industry showed 15%p of increase 

in 2011 compared to 1995.

Since the data shows sevenfold increase in 16 years, more intermediates 

are imported from Korea for further export. Particularly, there is growing 

demand from mining and quarrying industry for the re-export, and foreign 

intermediates are more embodied in the export of Korea. The importance of 

imported intermediates in relevant sector increases. To put in another way, 

more import of intermediates is becoming an important source for exporting, 

and competing in international market. This might imply that the 
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interdependence between countries is growing.

<Figure 22.1 Re-exported Intermediate Imports, Manufacturing Sector>

Source: Author’s calculation based on TiVA Database, OECD
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<Figure 22.2 Re-exported Intermediate Imports, Service Sector>

Source: Author’s calculation based on TiVA Database, OECD

As expected, in manufacturing sector, the import of intermediates from 

chemical; basic metal; computer, electronic and optical equipment are the 

major industries that imports intermediates for further export. In the total 

intermediates imports of each industry, more than half of intermediates 

imports are used for re-export. Especially in C30T33X; Computer, electronic 

and optical equipment, an average of 67.7% were used for re-export in its 

total intermediate imports throughout the period.

In service sector, much of the intermediates imports for re-export were 

from wholesale and retail industry together with transport and storage. In 

terms of each industry’s intermediate imports, around half of them were 

used to be exported to third countries. 

The higher the re-exported intermediates import of one industry, the more 

the importance of import in exporting in relevant industry. Consequently, the 
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role of import is significant source of export and competitiveness. Tariffs of 

relevant industries would work negatively and sensitively in competing 

global market. Further, it is expected that the industries with higher 

re-exported intermediates import are deeply engaged in global value chain.

<Figure 23. Re-exported Intermediate Imports as a % of Intermediate Imports>

Source: Author’s calculation based on TiVA Database, OECD

Likewise, re-exported intermediate imports could be expressed as a 

percentage of intermediate imports of each industry. The higher the 

re-exported intermediate imports as a percentage of total intermediate 

imports, the more important is the intermediates import for Korea’s export. 

While the industries record 43.8% in 2000 to 53.7% in 2011 in general, 
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that of C15T16; Food products, beverages and tobacco showed the lowest 

value. It is the case for agriculture, hunting, forestry and fishing industry as 

well as construction service. 

This implies that most of the industries imports half of imported 

intermediates for further export. On the one hand, for the industries with 

lower share, the import of intermediates is relatively less important for 

further export. It is inferred that either the import of intermediates is for 

domestic consumption or the export of relevant industries does not depend 

much on the intermediate imports.

5) Domestsic Value-Added of Gross Exports to China, 2011

<Figure 24. Decomposition of Domestic Value Added of Gross Exports

to China, 2011>

Source: Author’s calculation based on TiVA Database, OECD
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<Figure 25. Change in the Contribution of Major Industries

in DVA of Gross Export>

Source: Author’s calculation based on TiVA Database, OECD

Considering that China emerged as the largest trading partner that absorb 

the domestic value-added by Korea, this paper additionally attempts to 

decompose Korea’s export and look at the contribution of each industry and 

its importance.

In Figure 24, the shares presented indicates Korea’s domestic value-added 

in exports to China for each industry, as a percentage of total domestic 

value-added in exports.

With China, which is the most important country in domestic value-added 

export, the top 5 industries of domestic value-added exports in 2011 were 
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C30T33X, Computer, Electronic and optical equipment; C50T52, Wholesale 

and retail trade, repairs; C23T26, Chemicals and non-metallic mineral 

products; C60T63, Transport and storage; C29, Machinery and equipment, 

n.e.c.

<Table 4. Shares and Change in the Composition of Top 5 Exporting Industry>

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

C30T33X 18.1% 21.1% 25.9% 30.2% 33.3% 37.9% 38.8% 39% 36.7% 37.7% 40.9% 37.9%

C50T52 17.2% 16.8% 15.4% 15% 14.5% 14.8% 15.1% 15.2% 15.8% 14.9% 14.7% 14.8%

C24 11.7% 11% 14.7% 12.4% 13.0% 11.8% 11.3% 11.7% 10.7% 11% 9.1% 9.91%

C60T63 9.18% 9.52% 8.57% 7.95% 8.62% 8.09% 7.43% 8.36% 10.6% 9.07% 7.51% 6.59%

C17T19 14.6% 13.5% 8.66% 6.07% 3.84% 4.02% 3.43% 2.85% 2.48% 2.51% 2.52% 2.28%

C27 5.82% 5.67% 6.14% 7.84% 6.61% 5.98% 5.51% 4.69% 4.35% 4.53% 3.88% 3.99%

C29 4.04% 4.68% 5.89% 6.44% 5.97% 4.72% 4.52% 4.43% 5.19% 5.14% 5.78% 6.18%

Source: Author’s calculation based on TiVA Database, OECD

In terms of composition of export, C30T33X; Computer, Electronic and 

optical equipment, C50T52; Wholesale and retail trade; repairs, C24; 

Chemicals and chemical products and C60T63; Transport and storage 

continuously maintain to be the five most important industries in domestic 

value-added export.

To put it another way, out of five industries, four remains to contribute 

the largest domestic value-added in export.

As to the one other industry left among five, there has been changes 

throughout the period. The change is expressed in the Table 4. C17T19; 

Textiles, textile products, leather and footwear used to be the third to fourth 
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largest industry in terms of share until 2002. It is substituted by C27; Basic 

Metals until 2007. There was not much change in the absolute volume of 

textile products’ domestic value-added in export throughout the period. 

Increasing domestic value-added of other industries was the reason behind 

the change in export structure. In the same way, C29; Machinery and 

equipment, n.e.c replaces C27 and continues to represents five large 

industries in the domestic value-added export.

Additionally, change in the share of motor vehicles, trailers and 

semi-trailers is notable. Its contribution to the domestic value-added of 

export was less than 1% until 2002. After significant increase in the volume 

in 2003, its contribution to the aggregate domestic value-added increased 

considerably, taking around 4% of share in 2010 and 2011.

Given the above, the structure of domestic value-added in export to China 

shows intensified concentration. C30T33X; Computer Electronic and optical 

equipment recorded about 18% of share in 2000 in total domestic 

value-added in exports. The portion increases to 37.9% in 2010. As a result, 

the share that other industries take shows decreases. The composition of 

major industries shows little change as well, which implies that the 

value-added export portfolio to China is less diversified. Except motor 

vehicles, trailers and semi-trailers, other manufacturing and service sector 

shows reduction in shares in total value-added embodied in export.
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VI. Limitations and Conclusions

1. Limitations

The OECD TiVA database provides useful indicators in analyzing the trade 

in value-added. However, it is important to note that the results are 

estimates, and it needs caution especially in analyzing the bilateral flow and 

relationship of trade.

There are several assumptions imposed in building the ICIO tables, which 

are the basis of TiVA database. The 2015 TiVA guide to country notes 

describes 3 main limits and assumptions in constructing the database.

Firstly, proportionality assumption is applied for trade in intermediates 

where relevant information is not available. According to the 2015 TiVA 

guide to country notes, it assumes that the proportion of imports for gross 

domestic demand of a product is the same as the proportion of 

intermediates imports of an industry. That is to say, if the relevant data is 

not provided properly, it assumes that the share that intermediates is 

imported for domestic consumption is the same for export. Regardless of the 

destination for consumption, domestic or foreign, the same share of inputs is 

imported from abroad. Ahmad(2013) presented that the assumption is useful 

where there is not much difference between the share of imported content in 

production for domestic and foreign consumption. This assumption is often 

made for constructing the national statistics. However, the author has 

demonstrated that it is less persuasive where the country includes more 

imported intermediates for export than domestic consumption. There is 
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continuous works to overcome this limit by categorizing the production for 

its destination.

Production assumption is also applied in constructing ICIO table. It 

assumes that the consumer who imports from the global market, demands 

equal portion of output produced by all companies in an industry. To 

illustrate, this assumption regards the exporter as one unit, or firms that 

produces the homogeneous output which distributes their products equally to 

the consumers. This is less persuasive in describing the reality. Moreover, 

the characteristics of firms are different as well. The 2015 TiVA guide to 

country notes noted that some firms take part in the global trade and 

production while some do not even within an industry. The former is likely 

to take active role in the global value chain, and often would have higher 

foreign content in their production. Companies that do not actively take part 

in the international transaction, might have lower foreign content in the 

process of production. The aggregation of this heterogeneity may cause 

distortion of the result to some extent. As a step forward, Ahmad(2013) 

presents the OECD's effort of constructing additional table for China and 

Mexico, to differentiate the type of firms by its main destined consumers.

Inconsistency and imbalance in the trade statistics are another major 

limitation of ICIO. There are inevitable discrepancies between the national 

accounts provided by national institutions and global trade statistics. 

Therefore, in building ICIO, it integrates the bilateral flow of trade which 

includes imbalances. Through its balancing procedure, TiVA database 

adjusted the discrepancy between the national accounts. In bilateral flow of 
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trade, however, there are still gaps between the ICIO table and official 

statistics. There are ongoing discourses to better harmonize the imbalanced 

statistics globally.

Finally, the data that TiVA provides is from 1995 to 2011, which does not 

reflect the most recent data.

This time lag limits the up-to-date analysis of value-added trade. In 

particular, it is apparent that the volume of trade has significantly expanded. 

Together with increasing number of FTAs and trade volume, it is likely that 

the indirect trade relationship has increased.

In addition, as shown in the gross and value-added trade balance, there is 

large gap between the two terms. There are also fluctuations throughout the 

period with change in the export structures. Hence, the absence of recent 

statistics makes it difficult to predict and figure out the up-to-date trade 

pattern and establish policies.

OECD is keep working to improve the ICIO table to settle the difference 

and imbalance, and to update the data with more countries and industries. 

Compared to the previous 2015 TiVA database which provided 62 

economies covering 1995, 2000, 2005 and 2008 to 2011, the 2016 version 

of TiVA indicators newly provides data for Morocco and Peru, and updated 

with all years of data from 1995 to 2011.

Additionally, recent industry classification of ISIC Rev.4 as well as 2008 

System of National Accounts which is statistical standard of national 

accounts will be reflected into new ICIO table. Indicators will be updated 
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with more recent years of data as well.

Although the indicators that TiVA database provides are estimates, with 

several assumptions behind the ICIO table, it still conveys useful 

implications and insights to deal with trade in new perspective with 

comprehensive level.

2. Conclusions

This study was set out to highlight the importance in analyzing the trade 

in value-added. Along with the growth in the trade in intermediates, there is 

more possibility for distorted view toward trade. Consequently, re-analysis of 

trade in value-added perspective would enhance the understanding and 

provide complementary implications for trade as well as competitiveness of 

an industry and a country.

With growing recognition of its importance, there have been numerous 

studies that deal with Global Value Chain and trade in value-added. 

Correspondingly, VAX ratio is part of an effort that gives implications 

under the fragmentation of production and participation in global value 

chain. Manufacturing sector shows generally lower VAX ratio compared to 

the other sectors. Moreover, the result of VAX ratio in the study by Kwon, 

T and Ryou, J provided active intra-regional trade in Asian region. Bilateral 

VAX ratio of Asian countries with US or EU was relatively higher than 

with Asian countries. Compared with gross trade, it is inferred from the 

TiVA database analysis that the relationship between Korea and China/Japan 
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is more connected with production perspective. Indirect consumption 

relationship with US and EU revealed as well. This might partly go together 

with the result of the VAX ratio study by Kwon and Ryou, but further 

study would be need to figure out the active intra-regional trade between 

Asian countries.

Analyzing the value-added trade solely with VAX ratio that measures 

participation in the value chain, however, provides limited analysis. It is 

desirable that VAX ratio be considered together with other indicators.

In institutional level, there has been various attempts to construct 

international input-output table to decompose the aggregated trade statistics. 

Although most of them impose several assumptions in establishing the basis 

of input-output table, they still give important and useful implications on the 

‘value-added’ concept of trade. Not only they keep working on to improve 

the database, but also the attempts to reflect what is beyond the trade, like 

employment, investment etc. is appreciable.

Thus, TiVA database, as one of the representative databases in enabling the 

analysis of value-added trade, is used to analyze the trade in value-added of 

Korea in this paper. Korea, as one of the active participants within the 

Global Value Chain, could face discrepancy in traditional statistics. 

Especially since intermediates import consists majority of gross imports, how 

much of export is contributed by domestic value-added and foreign 

value-added would be important.

Value-added trade balances of Korea with partner countries are firstly 

analyzed. It turned out that there is large discrepancy between the gross and 
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value-added trade balance.

Among major trading partner, gross trade surplus with China was 

overstated. Rest of the partners showed better trade balance. Gross trade 

deficit with Japan decreases to a great extent. Since 2000, the volume of 

value-added trade deficit is on average 45% of gross trade deficit. Trade 

surplus with US even increases if measured in value-added embodied in 

final demand. In addition, the trade balance in EU shows that although 

Korea recently had gross trade deficit, the value-added balance could have 

value-added trade surplus.

Although not appeared in the explicit statistics, the results show indirect 

supply and demand by the countries. Indirect trade relationship, supply and 

demand are drawn from the value-added estimates, leading to interesting 

results.

A series of these balances, particularly the large gap of trade balance with 

China gives some implications; much of the exports of domestic-value added 

that goes to China undergoes further process and exported to third countries. 

Improved balance with other major partners indicates that final consumption 

of the domestic value-added by Korea is realized by US, Japan, EU. Albeit 

China still is the biggest partner country in terms of value-added and gross 

trade, the importance of other partners became more important.

Furthermore, in general, the fluctuation of gross and value-added trade goes 

together with several exceptions by industries. Yet, the degree of variance is 

much smaller for value-added trade.
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In terms of industry, domestic value-added in export is larger in 

manufacturing sector than service sector. 

STAN industry list which is based on ISIC Rev.3 provides users additional 

information on the level of technology/knowledge intensiveness of 

manufacturing sector. It categorizes industries with high-technology, 

medium-high technology, medium-low technology and low-technology.

In general, within the manufacturing sector, top industries with large 

domestic-value added mainly focused on high and medium-high technology. 

C30T33X, Computer, electronics and optical equipment; C34, Motor 

vehicles, trailers and semi-trailers; C29, Machinery and equipment, n.e.c,; 

C23T26 Chemicals and non-metallic mineral products; C17T19, Textiles, 

textile products, leather and footwear mainly contributed to domestic 

value-added in export. Especially chemicals and chemical products was the 

major category within the C23T26 category.

Textile industry is regarded as low-technology manufactures. Among the 

major contributor to the domestic-value added of Korea, it is the only 

low-technology manufactures, however, the size of the exporting value is 

decreasing. Rest of the industries were classified as high-tech to 

medium-high tech industries. 

In contrast, in terms of absolute amount of foreign-value added, most of 

the major industries also embodied foreign-value in Korea’s export. It is 

inferred that the concentration of major exporting industries is large in their 

size compared to other industries, so that the domestic and foreign 
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value-added in absolute values are concentrated in those industries as well. 

However, in terms of the balance of value-added in final demand as a 

whole, the industries with value-added deficit were concentrated on primary 

industries, service sector, and low to medium-low technology manufacturers.

Import is an important source for production with the development and 

active participation in the GVC. Increasing amount of intermediates imports 

and the re-exported intermediates in the imports supports the role of import 

for further production. It is important to consider the composition of import, 

rather than the amount of import. Increased import in this regard, does not 

contend much negative status of a country. This is especially the case when 

it comes to bilateral trade. Some regard negative trade balance or trade 

deficit as negative status of a country in terms of competitiveness. For 

example, some regards Korea’s continuous deficit with Japan negatively. If 

analyzed with value-added term, however, much of the trade between the 

countries are for further process. The export and import between the 

countries could be vital as the source of export. For this reason, it would 

be better to consider the aggregate trade balance than to focus on bilateral 

balance. Rather than concentrating on how to cover the bilateral trade 

deficit, concerning on the ways to improve the industry competitiveness 

along with active participation in the GVC could be better.

Although TiVA database built under international input-output table, 

imposes several assumptions and thus, comes with some limitations, it 

conveys importance of trade in value-added and one’s role in Global Value 

Chain.
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Particularly, various indicators like domestic/foreign value-added, gross and 

value-added trade and their gap could give useful insights; in the importance 

of partner countries and industries, which leads to re-establish the trade and 

industrial policies.

With updated indicators and database, further research could explore the 

competitiveness of value-added export of a country in the world market. 

Moreover, to take fully advantage in GVC, in what position an industry 

takes in the chain is another important matter of interest. Accordingly, 

further research regarding the role and position of domestic industries in the 

global value chain would be of help in upgrading their role in the value 

chain. 

What is regarded as beyond the traditional matter of trade, is frequently 

dealt with in discussing international trade as well. Jobs, incomes, 

investment, development etc. are also the subjects of various trade 

discussions. OECD attempts to include such broad issues into the realm of 

trade and global value chain. As part of such efforts, OECD works on to 

address issues including GVC and investment; by integrating the discussion 

of FDI and global value chain; GVC and firms; by categorizing the firms 

according to the size and providing their role, contribution to economy and 

employment. Provided with these efforts, considering various new factors in 

the analysis would advance and extend the insights in understanding trade.
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Source : TiVA 2015 industry list, OECD 5)

5) http://www.oecd.org/sti/ind/tiva/TiVA_2015_Industry_List.pdf
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요약(국문초록)

세계적으로 증가하는 무역량과 함께, 각 국가들은 심화된 상호 의존성을 

보인다. 특히, 거래 및 운송 비용의 감소, 자유무역협정과 같은 다양한 

요소들은 글로벌 밸류 체인의 확대와 발전을 이끌었다. 이에 따라 

생산의 과정은 더 분절화되고 수직화된다.

이러한 새로운 무역의 패러다임 하에서, ‘부가가치’의 개념과 그 

역할은 더욱 중요해진다. ‘부가가치’ 및 ‘부가가치 무역’에 따른 

증대되는 관심에 따라 관련 연구는 더욱 활발해지고 있다. 선행된 

일련의 연구들은 전통적 무역 통계의 과장성과, 간접적 무역 관계를 

조명해왔다. 이에 따라 부가가치 무역을 분석하는 것은, 전통적 

무역통계에서 파악하지 못했던 부분을 새롭고 보완적인 관점 하에 

제시한다.

이를 바탕으로, 본 연구는 한국의 무역을 부가가치 무역의 관점에서 

접근해 분석할 것이다. OECD 와 WTO 가 공동으로 발족한 TiVA 

Database 를 바탕으로, 한국의 수출과 수입을 다양한 관점에서 

탐색하고자 한다. 이에 한국 수출과 해외 최종 수요를 분해하고, 무역 

수지를 부가가치 기준으로 재산출하여 기존의 무역 데이터와 

비교함으로써 한국의 무역에 대한 새로운 함의를 제공하는 데 의의를 

둔다. 아울러 이를 통해 부가가치의 중요성 및 부가가치기준 무역 

분석의 중요성 또한 조명하고자 한다.

주요어: 부가가치기준 무역, 글로벌 밸류 체인, 무역 분해, 무역수지, 

한국 무역

학번 : 2015-25143
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