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This paper provides empirical evidence on the reorganization of GVCs in East Asia, 
highlighting that structural trends explain a decrease in the fragmentation of production after 
2011 but that it is not the result of rising trade costs along the value chain. Using harmonized 
inter-country input-output tables, the paper first analyzes the global import intensity of 
production to document changes in the structure of GVCs. It then calculates theory-
consistent bilateral trade costs for intermediate and final products using an approach derived 
from the gravity literature and introduces a new index of cumulative trade costs along the 
value chain. These data are used to discuss whether the decrease in global imports is the 
consequence of shifts in demand, efficiency-enhancing strategies of firms or rising trade 
costs. Between 2011 and 2016, cumulative trade costs have decreased in East Asian GVCs. 
However, as COVID-19 is likely to intensify trade and investment uncertainties, trade costs 
could increase in the future. Policies aimed at reducing uncertainties and preserving the 
gains from trade and investment liberalization will be key in this new environment. 
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I. INTRODUCTION 
 

Many studies have described the rise of global value chains (GVCs) and the 
opportunities they have provided for countries to integrate into the world economy and 
generate more income (OECD, 2013; Baldwin, 2016; Taglioni and Winkler, 2016; 
World Bank, 2019). GVCs have played an important role in East Asia where they are 
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associated with export-led growth strategies and the emergence of ‘factory Asia’ 
(Baldwin and Forslid, 2014). 

However, since the Great Financial Crisis, there has been a stagnation or even a 
decline in the international fragmentation of production (Miroudot and Nordström, 
2020). An important question is whether this decline is explained by structural trends 
related to technology (e.g. the spread of digital technologies and advanced robotics) or 
changes in the preferences of consumers (e.g. more socially and environmentally 
responsible consumption), as opposed to rising trade costs in the context of trade 
tensions and the decoupling of the US economy from China. In addition, COVID-19 
has triggered a new debate on the future of GVCs in relation to the vulnerabilities of 
international supply chains (Miroudot, 2020). 

This paper reviews evidence on structural changes in GVCs in East Asia since 2011 
and discusses the impact of COVID-19. There are no data yet that can allow us to 
describe the post-COVID world but many of the changes that are currently under way 
in GVCs have started before the pandemic and a closer look at existing trends gives 
insights on what we can expect. 

The development of inter-country input-output (ICIO) tables offers new empirical 
tools to understand GVCs (Timmer et al., 2014 and 2016; Johnson, 2018; Miroudot 
and Ye, 2020). Using input-output techniques, one can decompose output and trade 
flows to identify the contribution of all countries and industries in the value chain. 
Moreover, the combination of data on intermediate and final products allows to 
disentangle structural changes in GVCs from changes related to shifts in final demand. 
While these tools are useful to analyze GVCs, they do not provide an explanation for 
the underlying drivers of the transformation of supply chains. In particular, it is 
difficult to isolate the impact of trade costs and their policy component (e.g. new tariffs) 
from changes in other costs or consumers’ preferences. 

As there is also a growing literature on the estimation of trade costs (Anderson and 
Yotov, 2010; Novy, 2013; Anderson et al., 2018), this paper combines input-output 
techniques with the calculation of bilateral trade costs in order to provide quantitative 
evidence on the evolution of trade costs along the value chain. A new index of 
cumulative trade costs is calculated to check whether rising trade tensions and more 
protectionist policies are among the drivers of the recent ‘de-globalization’. 

The question is especially important for East Asia as it includes the Chinese 
economy and countries such as Korea and Japan that are both integrated in trade and 
production networks with the US and China. While there is a ‘new normal’ in the 
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global trading system that affects East Asia (Choi, 2020), it is not clear that the region 
will follow the path of protectionism and economic nationalism in the post-COVID 
world. There are also data that suggest that the decrease in the fragmentation of 
production might be more limited in East Asia and that GVCs are still expanding 
(Obashi and Kimura, 2018). This is why a focus on this region is relevant. 

Against this backdrop, the rest of the paper is organized as follows. Section II 
describes the data used in the paper and the methodology followed to look at imports 
along the value chain and to calculate cumulative trade costs along the value chain. 
Section III gives an overview of the main trends in GVCs in East Asia relying on the 
global import intensity and a decomposition of global imports. Section IV analyzes the 
evolution of trade costs along the value chain and the role they have played in the 
reorganization of GVCs. Section V discusses the impact of COVID-19 and the way 
firms adjust to risks and policy uncertainties. Section VI concludes. 

 

II. METHODOLOGY AND DATA 
 
The empirical analysis in this paper relies on the OECD ICIO tables released in 

December 2018. These tables include information on production and trade in 64 
economies (plus a ‘rest of the world’) and 36 industrial sectors in the ISIC Rev. 4 
classification. The period covered is 2005-2016. All inter-country inter-industry 
transactions are included in a matrix of intermediate consumption and a matrix of final 
demand, allowing the use of input-output techniques to derive indicators of the 
fragmentation of production. For China and Mexico, data are heterogeneous and 
provide different input-output coefficients for firms engaged in international trade and 
firms focusing on domestic sales (i.e. China and Mexico are split into two 
‘economies’). 

 
1. Imports along the Value Chain 
 
To study the fragmentation of production, an interesting indicator is the global 

import intensity (GII) introduced by Timmer et al. (2016). This indicator focuses on 
the imports needed to produce any type of good or service, whether exported or 
consumed in the domestic economy. It does not remove the double counting in imports 
and accounts for all trade flows related to production or final demand in a specific 
country and industry. GII is thus an indicator that not only reflects the foreign origin 
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of inputs used in production but also the intensity of the fragmentation of production. 
The more production is fragmented across countries, the more the value of imported 
inputs is counted multiple times and the higher the value of GII. 

Formally and using matrix notation, GII is calculated as follows. Let C be a matrix 
of intermediate consumption for G countries and N industries. It has the dimension 
GN x GN (which is 2,412 x 2,412 in the case of the OECD ICIO with 65 countries, 36 
industries and heterogeneous data for China and Mexico). F is a GN x G matrix of 
final demand and y is the GN column vector of gross output. By dividing C 
elementwise by y, we obtain A the matrix of intermediate inputs requirements (with 
dimension GN x GN). 

To calculate all the imports needed along the value chain to produce one unit of final 
output in country j and industry k, a column vector ݖ௝௞ of dimension GN is created 

with the value of 1 for country j and industry k and zeroes elsewhere. GII is then 
obtained as: 

௝௞ܫܫܩ  = ேܶ஺௠ீݑ ∘ ܫ)]ܣ) − ேᇱீݑ(ఫ௞]തതതതതതതതതതതതതതതതതതݖଵି(ܣ      (1) 

 
where ீݑே  is a summation vector (column vector of dimension GN with ones), ܶ஺௠is a trade selection matrix filled with zeroes for domestic transactions on a N x N 
block diagonal and filled with ones for foreign transactions elsewhere, I is the identity 
matrix (of dimension GNxGN) and ீݑேᇱ  the transposition of the summation vector 
(i.e. a row vector of dimension GN with ones). The symbol ∘ is used to indicate an 
elementwise multiplication (i.e. Hadamard product) and the bar symbol refers to a 
diagonal matrix (i.e. vector [(ܫ − [௝௞ݖଵି(ܣ  converted to a diagonal matrix). (ܫ −  ଵ is a matrix of input requirements all along the value chain known as theି(ܣ
Leontief inverse (Leontief, 1936) and the way equation (1) accounts for all imports 
along the value chain.1 

Once the GII indicator is calculated for all countries and industries in the dataset, 
values can be aggregated by using a final demand weighted average. Moreover, as 
demonstrated by Timmer et al. (2016), the value of GII for the world economy is 
simply equal to total imports of intermediate goods and services (across all countries 
and industries) divided by world GDP. 

 
1 See Timmer et al. (2016) for a detailed explanation of the way equation (1) is derived. 
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The analysis of trade in intermediate inputs can be complemented by a similar 
analysis for trade in final goods and services. Final demand in each country is also met 
by final products that are imported. Their value is directly known from the off-diagonal 
block elements of the F matrix. A decomposition of world imports can give further 
insights into the contribution of changes in final demand as opposed to changes in the 
structure of GVCs. World imports are the sum of world imports of intermediate 

products and world imports of final goods. If we define ܨ෨  as the matrix of final 
demand expressed as a share of world GDP (which is equal to world final demand), 
world imports can be decomposed as: 

 ݉௪௢௥௟ௗ = ே′(ܶ஺௠ீݑ ∘ ቀܫ)ൣܣ − ൯൧തതതതതതതതതതതതതതതതതതതതതതതቁீݑ෨ܨଵ൫ି(ܣ ேீݑ + ேᇱீݑ (ܶி௠ ∘ ீݑ(෨ܨ   (2) 

 
where ீݑ  is a summation vector of dimension G used to sum final demand across 

countries in the ܨ෨ matrix and ܶி௠ is a trade selection matrix of dimension GN x G 
that has zeroes in the N block diagonal of elements and ones elsewhere, capturing 
imported final products. The first term of equation (2) accounts for world imports of 
intermediate products and is similar to equation (1) but expressed at the world level. 
In the second term of equation (2), world imports of final products are simply obtained 

through a transformation of the ܨ෨ matrix that isolates cross-border transactions and 
removes domestic final demand.2 

Furthermore, by replacing ܨ෨ in equation (2) by ܨ෨(݆), i.e. a matrix of dimension 
GNxG where the column of a specific country j is kept unchanged and other columns 
are replaced with zeroes, we can calculate the contribution of specific countries to 
global imports and their change over time. 

 
2. Calculation of Bilateral Trade Costs 
 
Being equipped with tools that allow us to account for all imports in the value chain, 

we are then interested in understanding the role of trade costs in explaining changes in 
the structure of GVCs. There are several approaches to calculate or estimate bilateral 
trade costs. The literature generally relies on the gravity model and methods aimed at 
recovering theory-consistent bilateral trade costs from trade data while eliminating 

 
2 The full detail of the decomposition can also be found in Timmer et al. (2016). 
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country-specific structural characteristics (Head and Ries, 2001; Novy, 2013; Caliendo 
and Parro, 2015; Anderson et al., 2018). 

Trade costs are derived from a comparison between theoretical trade flows in a 
frictionless world (based on theory) and actual trade flows (as measured in trade 
statistics). Different approaches are then available to disentangle partial equilibrium 
bilateral trade costs from country-specific general equilibrium structural terms and an 
error term related to noise in the data. Here, we rely on a calculation approach proposed 
by Novy (2013) that can easily be implemented using the OECD ICIO tables. 

The starting point of this approach is the structural gravity model (Anderson and 
van Wincoop, 2003; Anderson and Yotov, 2010). Assuming identical preferences or 
technologies across countries (i.e. a globally common constant elasticity of substitution 
between products within each industry), the model explains bilateral trade at user 
prices as a function of expenditures in the importing country and sales in the exporting 
economy expressed as a share of world output (the frictionless value of trade) and a 
variable bilateral trade cost affected by trade costs with other partners (the distortion 
in trade induced by trade costs). It can be formally introduced through a system of 
equations, as below: 

 

௜ܺ௝௞ = ௒೔ೖ௒ೕೖ௒ೖ ൬ ೔்ೕೖஈ೔ೖ௉ೕೖ൰ଵିఙೖ       (3) 

 ൫Π௜௞൯ଵିఙೖ = ∑ ൬ ೔்ೕೖ௉ೕೖ൰ଵିఙೖ ௒ೕೖ௒ೖ௝        (4) 

 ൫P௝௞൯ଵିఙೖ = ∑ ൬ ೔்ೕೖஈ೔ೖ൰ଵିఙೖ ௒೔ೖ௒ೖ௜        (5) 

 

In equation (3), ௜ܺ௝௞  is the value of shipments3 of product k from country i to 

country j (at destination prices), ௜ܻ௞ the sales of product k (to all destinations, at 

 
3 In our dataset, exports from i to j are equal to imports from i into j. ௜ܺ௝௞  can be interpreted both as 

an export flow or import flow. As ௜ܺ௝௞  is measured at destination prices, we do not directly use 

the trade flows from the ICIO that are in basic prices (i.e. the price received by the producer less 
taxes and plus subsidies). We add the trade and transport margins that are available in the 
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destination prices) in country i, ௝ܻ௞ the expenditures on product k in country j (from 

all origins), and ܻ௞is world output of product k (the sum of all sales/expenditures in 

all countries). ௜ܶ௝௞ ≥ 1 is a partial equilibrium bilateral trade cost between country i 

and country j for product k and the variable we are interested in calculating. 
However, bilateral trade is also affected by trade costs with other partners, 

summarized in two multilateral resistance terms that account for general equilibrium 

effects: Π௜௞ in equation (4) is the outward multilateral resistance and aggregates the 
incidence of all bilateral trade costs borne by the producers of product k in country i. P௝௞ in equation (5) is the inward multilateral resistance and accounts for the incidence 

of all bilateral trade costs on buyers of product k in country j. These two multilateral 
resistance terms are unfortunately not directly observable. 

The strategy suggested by Novy (2013) builds on Head and Ries (2001) and consists 
of multiplying the structural gravity equation (8) describing trade flows from i to j by 
the corresponding equation for trade from j to i: 

 

௜ܺ௝௞ ௝ܺ௜௞ = ൬௒೔ೖ௒ೕೖ௒ೖ ൰ଶ ൬ ೔்ೕೖ ೕ்೔ೖஈ೔ೖஈೕೖ௉೔ೖ௉ೕೖ൰ଵିఙೖ   (6) 

 

Writing equation (3) for ௜ܺ௜௞ (i.e. intra-national trade) and substituting in equation 
(6) the product of outward and inward multilateral resistance terms for intra-national 
trade in i and j gives the following formula for bilateral trade costs: 

 ߬௜௝௞ ≡ ൬ ೔்ೕೖ ೕ்೔ೖ೔்೔ೖ ೕ்ೕೖ൰భమ − 1 = ൬௑೔೔ೖ௑ೕೕೖ௑೔ೕೖ௑ೕ೔ೖ൰ భమ(഑ೖషభ) − 1   (7) 

 

where ߬௜௝௞  measures bilateral trade costs ௜ܶ௝௞ ௝ܶ௜௞  relative to domestic trade costs ௜ܶ௜௞ ௝ܶ௝௞  and is the geometric mean of barriers to trade in both directions. One is 

subtracted in order to obtain a tariff equivalent. 
Multilateral resistance terms that are unobservable have disappeared in equation (7) 

and the only variables that are left are observed trade flows (including intra-national 

 
underlying data. Note also that unlike in the previous sub-section equations (3) to (5) are not in 
matrix terms. 
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trade flows) and a parameter	ߪ௞, which is the elasticity of substitution between products. 
This is a key parameter in all trade models and has been estimated in a variety of studies. 
We use a value of 8 as recommended by Novy (2013), which is a bit higher but still 
close to the value of 6.13 calculated with structural gravity models by Head and Mayer 
(2014). It should be noted that while the level of bilateral trade costs (expressed as 
tariff equivalents) depends on the value of ߪ, the trend over time is not affected when 
using for example indices relative to a base year.4 ߬௜௝௞  gives us the geometric mean between ௜ܶ௝௞ and ௝ܶ௜௞. While it has the advantage 

of not capturing the impact of multilateral resistance, it does not indicate whether trade 
costs are when exporting from i to j or from j to i. To answer, this question we can also 
use equation (3) to calculate the whole value of the second term that corresponds to 

both partial equilibrium bilateral trade costs ( ௜ܶ௝௞) and general equilibrium trade costs 

related to multilateral resistance terms (Π௜௞ ௝ܲ௞). Agnosteva et al. (2014) describe such 

a ‘total trade costs’ index calculated as: 
௜௝௞ܥܶܶ  = ௜ܺ௝௞ܻ௞ ௜ܻ௞ ௝ܻ௞ൗ        (8) 

 

While it is unidirectional (i.e. it has a different value for ܶܶܥ௝௜௞ ), it does not 

distinguish the bilateral trade costs from multilateral resistance effects. 
 

3. Trade Costs along the Value Chain 
 
Once we have obtained bilateral trade costs for all country pairs and industries, the 

last step in the analysis consists in aggregating these trade costs along the value chain 
to obtain an index that reflects not only trade barriers between i and j but also trade 
barriers between i and other countries further upstream. This type of calculation is 
similar to the concept of cumulative tariffs introduced in the GVC literature (Miroudot 
et al., 2013; Johnson, 2018). Instead of a matrix of tariffs on intermediate products and 

final products, we create TC௜௡௧ a GN x GN matrix of bilateral trade costs on 

intermediate products and TC௙௜௡ a GN x G matrix of bilateral trade costs affecting 
trade in final products. These matrices are filled with values calculated from equation 

 
4 See Miroudot et al. (2013) for another paper using this approach and a more detailed discussion of 

the advantages and limitations of the methodology. 
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(7) with separate calculations for trade in intermediate products and trade in final 
products. Values are equal to zero for intra-national trade. 

Bilateral trade costs for final products are directly given by the TC௙௜௡ matrix. We 
need then to add all bilateral trade costs on imported inputs upstream. The logic is 
similar to the calculation of imports along the value chain where the A matrix and the 
Leontief inverse are used to recreate the different production stages, as in equation (1). 
Imported inputs (as a share of output) are found in the A matrix and trade costs on first-

tier imports can be obtained by multiplying the A matrix elementwise by TC௜௡௧ . 
Multiplying this matrix by A again gives the trade costs on second-tier imported inputs 
and so on. The Leontief inverse can then be used to directly obtain a total along the 
value chain. Using matrix notations, the cumulative trade cost is: 

௜௞௝ܥܶܥ  = ௙௜௡ܥܶ + ܫ) − ܣ)ᇱ)ିଵܣ ∘ ீݑேீݑ′(௜௡௧ܥܶ    (9) 

 
where ܥܶܥ௜௞௝ is a GN x G matrix that provides the cumulative trade costs for goods 

imported from country i and industry k in country j. 
 

III. MAIN TRENDS IN THE REORGANIZATION OF GVCS IN 
EAST ASIA 

 
What has been described as the rise of GVCs started in the 1990s with the 

information and communications technology (ICT) revolution and trade liberalization. 
In addition to lowering trade costs, technological progress changed the nature of 
production, allowing firms in developed countries to combine their knowhow with low 
labor costs in developing nations (Baldwin and Okubo, 2019). The first wave of 
globalization in the 19th century was associated with the unbundling of production and 
consumption through international trade in final products. The ‘second unbundling’ 
corresponds to the unbundling of production itself and is associated with the rise of 
offshoring and trade in intermediate inputs (Baldwin, 2006). 

 
1. Evolution of the Global Import Intensity of Production 
 
For the world, we can look at the GII of production for a longer period by just using 

the ratio of trade in intermediate inputs to world GDP (Figure 1). The ‘second 
unbundling’ is clearly observed in these data from the middle of the 1990s to the Great 
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Financial Crisis in 2008-2009. In 1993, for each dollar of output in the world, there 
was only 8 cents of trade in intermediate inputs. This figure quickly increased with a 
peak in 2008 where for each dollar of world output, there were 17 cents of trade in 
intermediate products. 

 
Figure 1. Global import intensity of production (1990-2019)  

 

Source: OECD, COMTRADE and IMF. 

 
The first acceleration in the fragmentation of production was in the middle of the 

1990s and can be related to the development of the internet as well as key trade 
agreements, such as the conclusion of the Uruguay round of multilateral trade 
negotiations, the creation of the World Trade Organization (WTO) and the entry into 
force of the North American Free Trade Agreement (NAFTA). These agreements also 
included new provisions facilitating the operations of firms across borders, such as 
some liberalization of trade in services and investment. Another break observed in 
Figure 1 is the acceleration of the fragmentation of production after 2001 that 
corresponds to the accession of China to WTO and the rise of ‘factory Asia’ (Baldwin 
and Forslid, 2014). 

After the Great Financial Crisis, the GII of production went back to a value close to 
the 2008 peak in 2011. However, a new phase in globalization started in the 2010s. 
From 2011 onwards, the fragmentation of production no longer increased and even 
decreased. This period is the one we further investigate with the OECD ICIO tables. 

Figure 2 compares the world trend with the GII of East Asian economies. For the 
world, the GII index has different values as compared to Figure 1 due to different data 
sources (with ICIO tables measuring trade from a national account perspective). 
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However, the trend over time is the same. All East Asian economies have a decreasing 
import intensity since the financial crisis. But Figure 2 highlights that China follows a 
different trend with the decrease starting before other countries and being more severe. 
Due to its economic size, China plays an important role in the decrease of the world 
average. 

 
Figure 2. Global import intensity of production (2005-2016):  

world and East Asian economies 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 
China was initially a country involved in processing trade and assembly activities 

in GVCs (Xing, 2016). Such specialization involved high levels of imports of 
intermediate inputs, explaining a high GII in 2005. The economic size of countries has 
an impact on their use of imported inputs. Small economies cannot manufacture 
domestically the full range of intermediate goods and services needed. They have to 
rely more on imports, as illustrated with Hong Kong, China and Chinese Taipei in 
Figure 2. Large economies, in contrast, can find locally a variety of inputs and have 
lower values for the GII, as illustrated with Japan. In 2005, China had a very high GII 
compared to its size and started to converge towards a level more in line with those 
observed in large economies. Concretely, this means that instead of importing 
intermediate products, China has increasingly relied on its domestic producers of 
inputs. These producers have caught up with their foreign competitors and some 
upgrading took place, allowing China to produce with a higher domestic content (Duan 
et al., 2018) as high quality inputs can now be found in the domestic economy. Wen 
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(2018) indicates that the Chinese domestic value added in exports has not increased 
and was actually still decreasing at the beginning of the 2010s. But the share of 
domestic value added coming from upstream sectors has significantly increased. 

However, Figure 2 points to a decrease in the GII for other East Asian economies, 
including Korea and Japan that were not on the same development path as China. The 
world decline is generally discussed in the context of concerns about globalization, rising 
trade tensions and a new wave of technological progress (the digital transformation and 
advanced robotics) that may not lead to further fragmentation of production. Therefore, 
the difficulty is to disentangle the causes of the decline observed in China. 

 
2. Changes in Final Demand Versus the Structure of GVCs 
 
Figure 3 relies on the decomposition of equation (2) in section II to distinguish 

changes in GVC structure from changes in final demand in the evolution of global 
imports between 2011 and 2016. During this period, changes in world imports were 
mostly related to a reduction in the fragmentation of production and less related to 
composition effects in final demand. This result is a bit different from Timmer et al. 
(2016) who found that in 2011-2014, changes in fragmentation and in final demand 
contributed roughly equally to the decline in GII. It comes from the fact that we use 
more recent data (including revisions for previous years) and a dataset with more 
countries that can better capture structural changes. Data in Timmer et al. (2016) were 
already suggesting that the reduction in the fragmentation of production was prevalent 
in 2013-2014 and this is even more the case after 2014 in our dataset. 

Changes in final demand include shifts in the demand for products, for example 
from manufactured goods (with long value chains) to services (that are produced in 
shorter value chains) or shifts in the shares of countries in world demand (with different 
levels of involvement in GVCs). Such changes in the structure of final demand explain 
a small portion of the change in the overall import intensity at the world level between 
2011 and 2016. But in East Asia, the situation is different with China having not only 
an important decrease in its imports related to the structure of GVCs but also an almost 
equal decrease due to changes in final demand. Korea and to a lower extent Hong 
Kong and Chinese Taipei are also economies where the shift in final demand is 
significant, although still lower than the change due to the fragmentation of production. 
Only Japan follows a different trend with a smaller decrease in import intensity related 
to GVC structure and a slight increase in imports related to changes in final demand. 
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It is in the most developed countries that the fragmentation of production is the main 
driver of the GII decline, as observed also in the United States and the European Union 
(explaining the result for the world on Figure 3). 

 
Figure 3. Decomposition of the change in global import intensity: GVC structure and 

final demand, 2011/2016, log points 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 
For countries with still high growth rates, it is not surprising to see that the change 

in final demand accounts for a significant part of the change in GII. For example, 
consumers within China are likely to change the type of products they import as their 
income increases. Moreover, a higher share of China in world final demand should 
also contribute to changes in imports related to what China consumes and what other 
countries export to China. Nevertheless, such change and the fact that it contributes 
negatively to the growth of imports can also suggest that rising trade tensions have 
affected trade in final products as much as trade in intermediate inputs. 

At the industry level, Figure 4 provides further insights into composition versus 
structural effects in the reorganization of GVCs in China, Japan and Korea. Korea is 
the country where the import intensities have declined the most, particularly in 
industries where the fragmentation of production was high, such as the other transport 
equipment industry (a sector that includes shipbuilding) and the motor vehicles 
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industry. 5  This trend may reflect some upgrading and technological shifts. For 
example, shipbuilders in Korea have engaged in active backward linkages and 
functional upgrading strategies to increase the domestic content of ships (Brun and 
Frederick, 2017). In the motor vehicles industry, vertical integration and the increasing 
importance of electronic components in cars can also explain shorter value chains in 
Korea (Choi and Choi, 2016). Such trends are not a cause of concern if driven by 
productivity gains and technological change. However, economic inefficiencies can 
arise if changes are driven by increased trade costs that make domestic producers 
artificially competitive. 

 
Figure 4. Global import intensity for manufacturing industries: 2016 versus 2011 

 
Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 
In Japan, the fragmentation of production has not decreased in most industries, 

including in the ICT and electronics sectors and the motor vehicles industry where 
GVCs are the most prevalent. It is rather in traditional industries subject to new 

 
5 The evolution of the coke and petroleum industry might be influenced by price effects (variations 

in the price of oil as an input for this industry). ICIO tables are in current prices. Import intensities 
are ratios and are not affected by the overall evolution of prices but are still sensitive to variations 
in relative prices across products.  
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competition from emerging economies, such as basic and fabricated metals that GVCs 
have become shorter. 

In China, there is more heterogeneity across industries. An important decline in the 
GII index is observed in the textiles and apparel industry, as well as chemicals, basic 
metals and ICT & electronics. These industries are the ones were domestic upgrading 
occurred and where new Chinese brands have started to replace the manufacturing of 
products for foreign companies, together with the development of competitive 
domestic input suppliers. There is evidence of functional upgrading when looking at 
the type of jobs embodied in the products of Chinese GVCs that are increasingly 
related to R&D, logistics, sales, marketing, back-office services and less related to 
fabrication activities (Timmer et al., 2019; de Vries et al., 2019). 

 
IV. EVOLUTION OF TRADE COSTS ALONG THE VALUE CHAIN 

 
From the above analysis, we have seen that the fragmentation of production has 

decreased in East Asia, with the exception of Japan. Now the question is whether 
this is the result of technology-led changes in business models and productivity-
enhancing adjustments to value chains or the consequence of policies that would 
have increased the cost of offshoring. In particular, any impact of a change in 
policies should be reflected in trade costs. We can expect technological progress 
to continue to decrease trade costs (through reduced transport and communication 
costs) or to be neutral when leading to new business models changing patterns of 
trade based on other costs than those associated with international trade. Barriers 
to trade related to geography, language or culture are also not expected to change 
when considering a short period of time. Raising trade costs in 2011-2016 would 
be the sign that new barriers to trade and investment or changes in the regulatory 
environment have reduced opportunities for benefiting from offshoring and 
international sourcing. 

 
1. Bilateral Trade Costs  
 
Figure 5 plots the average bilateral trade costs in East Asia together with a world 

average. The country with the lowest trade costs is China. This does not mean that it 
is the country with the most liberal trade policies as trade costs encompass all types of 
costs, including transport costs that are related to geography. Moreover, it should be 
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recalled that the trade cost index we use is based on the geometric average of trade 
costs in both directions. The relatively low value for China can also indicate that other 
countries are open to trade with China. The index is also a tariff equivalent, meaning 
that a value of 1.05 for China in 2016 is the equivalent of a 105% tariff when adding 
all types of barriers to trade (i.e. tariffs, non-tariff measures, transport costs, costs 
related to geography and culture, etc.). This approach leads to high levels of trade 
restrictions and a different hierarchy across countries as compared to a simple 
comparison of tariffs, for example.6 

 
Figure 5. Average bilateral trade costs, 2005-2016, tariff equivalent 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. Trade costs are aggregated across 
countries and partner countries through production and expenditure shares. 

 
This being said, both Korea and China have trade costs that are below the world 

average while Japan and Chinese Taipei have slightly higher trade costs. Hong Kong 
is the economy with the highest trade costs, due in particular to its specialization in 
services that generally face higher trade costs (Miroudot et al., 2013). 

To understand whether trade costs have been impacted by a change in the policy 
environment since 2011, Figure 6 looks at an index of the evolution of bilateral trade 

 
6 Note also that this figure depends on the choice of sigma, the elasticity of substitution across products. 

While the literature suggests lower values for sigma, it exponentially increases the level of bilateral 
trade costs in the formula we use. 
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costs with the value of 100 in 2011. The use of such an index makes the results less 
sensitive to the parameter of the model and offers a better comparison over time for 
countries starting from different levels of trade costs. 

 
Figure 6. Change in average bilateral trade costs since 2011, 2011=100 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. Trade costs are aggregated across 
countries and partner countries through production and expenditure shares. 

 
Figure 6 suggests some volatility in the evolution of average bilateral trade costs 

in East Asia. It is interesting to see an increase in China and Korea, and possibly 
Japan in the most recent period, as it could be associated to rising trade tensions. 
Regionalism was among the main drivers of the rise of GVCs in the 2000s in East 
Asia (Pomfret, 2010). Economic integration has continued in the 2010s, particularly 
with ASEAN economies, but some authors describe a slowdown in regionalism and 
possibly more tensions with China (Yeo, 2020). Until the recent signature of the 
Regional Comprehensive Economic Partnership (RCEP), there was also no trade 
agreement covering bilateral trade between China, Japan and Korea, despite the 
‘CJK’ negotiations. Combined with the lack of multilateral trade liberalization since 
the failure of the Doha Round and an increase in the use of protectionist measures and 
state interventions since the financial crisis (Evenett, 2019), rising trade costs are not 
surprising and may have affected East Asia through partner countries, if not through 
trade restrictions put in place in the region. 

Figure 7 provides a closer look at the China-US bilateral relationship. In addition, 
to the index previously calculated as a geometric average of bilateral trade costs in both 
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directions, the simple unidirectional index (total trade costs) is also provided based on 
equation (8). We use this second approach to answer the question of whether trade 
costs on exports from the US to China or exports from China to the US have changed 
(and having in mind that our data are until 2016, i.e. before the recent ‘trade war’). 

Figure 7 indicates that with the exception of the financial crisis, bilateral trade costs 
between China and the US have decreased, even after 2011 and the start of the first 
trade tensions. Only the last year in the dataset suggests a change (in 2016). There are 
higher trade costs for exports from the US to China than exports from China to the US. 
And the decrease in trade costs is on China’s side when looking at the unidirectional 
total trade costs measure. But when adding the general equilibrium effects (i.e. the 
impact of multilateral resistance terms), there is no upward trend in 2016, suggesting 
that, if confirmed, this upward trend would be directly related to a change in the trade 
environment between China and the US and not to changes in relative prices and trade 
flows with other countries. 

 
Figure 7. A closer look at China-US trade costs, 2005-2016 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 
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Figure 8. Bilateral trade costs between China, Japan and Korea, 2011=100 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 
If before 2016, there was no significant change in China-US bilateral trade costs, 

the increase in average trade costs observed in Figure 6 comes from other bilateral 
relationships. Figure 8 suggests that trade costs have actually increased within East 
Asia. The level of bilateral trade costs between China, Japan and Korea is generally 
lower than the average (due to geographic proximity) but there is a steady increase in 
these trade costs after 2011. While no significant change in trade policy can explain 
this increase, it should be noted that the measure we use can be influenced by tensions 
between countries and perceptions of businesses. As per equation (7), the index 
increases when intra-national trade becomes relatively higher than international trade. 
Moreover, distortions affecting trade are increasingly outside the traditional scope of 
trade policy and related to government support, such as subsidies (OECD, 2019). 

 
2. Cumulative Trade Costs 
 
The cumulative trade costs, calculated with equation (9), can give more insights into 

whether upstream trade costs are responsible for rising trade costs within East Asia. 
Figure 9 shows the bilateral trade costs on final products and the cumulative impact of 
trade costs on intermediate inputs used to produce these final products for China, Japan 
and Korea. Trade costs are higher for final products by construction because the full 
value of products is subject to these costs. Trade costs upstream come from imported 
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inputs that account for a small share of output and shares of imported inputs become 
smaller and smaller when moving up the value chain (through the multiplication by 
the A matrix as described in Section II). Cumulative trade costs tend to be higher in 
bilateral relationships involving China and it is true both for trade costs on final 
products and for inputs used to manufacture them. 

But what Figure 9 suggests is that the increase in bilateral trade costs that was 
observed in Figure 8 is driven by trade costs on final products. They have increased in 
the three bilateral relationships. Along the value chain, there is on the contrary a 
decrease in cumulative trade costs for inputs used to manufacture final products 
exchanged between China, Japan and Korea (although less pronounced for Japan-
Korea). Therefore, while the decrease of global imports of final products could be 
explained by increased trade costs, the evidence suggests that in terms of the structure 
of GVCs, other drivers may be responsible for the lower levels of fragmentation of 
production in East Asia. 

 
Figure 9. Cumulative trade costs between China, Japan and Korea, 2011-2016,  

tariff equivalents 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 
As discussed in Section III, technological shifts and upgrading can explain a 

productivity-enhancing decrease in the fragmentation of production. For example, 
producers of final products can first rely on foreign suppliers for specialized inputs 
while focusing on assembly activities. Once they accumulate skills and know-how and 
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have the financial capacity to invest in new technologies and capital, they can 
internalize the production of inputs, which is one aspect of functional upgrading. This 
process certainly plays a role in China and to a lesser extent in Korea. But technological 
change can also lead to shorter value chains in the context of the digitalization of 
economies and servitization, when business models require producing closer to 
consumers and rely more on intangible assets than physical value chains. It could 
explain that countries that are no longer upgrading their actitivities in GVCs also 
experience a decrease in the fragmentation of production (such as Japan). 

With a methodology similar to the calculation of trade costs along the value chain, 
productivity can also be analyzed from a GVC perspective (Dietzenbacher and Los, 
2012), accounting for productivity not only in the final industry but also in industries 
producing inputs. Results for East Asia (with data up to 2014) highlight that GVC 
productivity has steadily increased and that the productivity increase comes from 
intermediate input industries (including services) and not just from final production 
(Miroudot, 2019). These data are consistent with a productivity-enhancing decrease in 
the fragmentation of production. 

At the industry level, the decrease in trade costs on inputs in GVCs is confirmed for 
the main manufacturing industries in China, Japan and Korea (Figure 10). The decrease 
is the highest in the coke and petroleum industry, followed by basic metals. It means 
that inputs used in these industries (including services inputs) are coming from 
countries with decreasing bilateral trade costs (which have themselves sourced inputs 
from countries with decreasing bilateral trade costs). Food products, textiles & apparel, 
ICT & electronics and other transport equipment are the industries where the reduction 
in cumulative trade costs was the lowest. Across all industries, China is the country 
that has generally benefited from lower trade costs upstream. This evidence does not 
point to a particular problem with trade costs and rising protectionism on trade in inputs 
needed for the manufacturing of final products in East Asia. 

This result is not inconsistent with increased protectionism through government 
support or subsidies, as such policies would aim at lowering costs for domestic 
producers and would increase trade costs on the final products either directly through 
measures put in place by partner countries in retaliation or indirectly by making exports 
of partner countries less competitive. We observed the raising trade costs on final 
products within East Asia on Figure 8. 
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Figure 10. Cumulative trade costs on inputs for selected manufacturing industries:  
2016 versus 2011, % points 

 

Source: Author’s calculations based on OECD ICIO tables, 2018 edition. 

 

V. WHAT HAS COVID-19 CHANGED? 
 
COVID-19 has caused a series of disruptions in GVCs related to health measures 

put in place by governments to contain the spread of the virus. Some of these measures 
have been temporary (such as the lockdowns in some countries that have closed down 
production in some industries), while others are still implemented (such as restrictions 
on travel and quarantines). Only data for 2020 could allow a precise analysis of these 
disruptions on GVCs. However, even if COVID-19 is a crisis that has no ending date 
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at this stage, the discussion on the future of GVCs is more about how companies will 
reorganize their value chains after the crisis and whether this reorganization will be 
influenced by new approaches towards risks in the supply chain. 

Several authors have suggested that some companies will reconsider complex 
international value chains, as well as just-in-time production strategies (Javorcik, 2020; 
Shih, 2020). GVCs might become shorter and more domestic. However, there is very 
little empirical evidence supporting such a change. In the past, companies that have 
faced major natural disasters have not tried to reduce the internationalization of 
production. For example, after the 2011 Tōhoku earthquake and tsunami in Japan, Zhu 
et al. (2016) and Matous and Todo (2017) find some evidence of supplier diversification 
but leading to more offshoring. The international business literature also indicates that 
firms manage risks through capabilities such as agility, flexibility and supply chain 
visibility and not by reorganizing their value chains to avoid risks (Miroudot, 2020). 
These capabilities allow firms to anticipate disruptions and to quickly react to mitigate 
their impact. 

The consequences of COVID-19 might be different but on economic grounds, there 
is no change in costs that would justify shorter value chains or a reshoring of 
production. On the contrary, model simulations suggest the opposite. Reshoring would 
lead both to lower levels of GDP and a higher volatility of output (Bonadio et al., 2020; 
OECD, 2020). 

As it was observed for bilateral trade costs during the Great Financial Crisis (for 
example in Figure 5), a short-term increase in trade costs will be recorded and 
corresponding to the higher freight rates and disruptions in transport networks 
experienced during COVID-19. Depending on how long the virus will be actively 
circulating, this increase might be higher and more persistent (particularly for trade in 
services that depends on movement of people). But these higher trade costs should 
disappear after the crisis. 

If there is a long-term impact of COVID-19, it is more likely to happen through a 
change in policy-making that would accentuate protectionism. For example, instead of 
companies naturally reshoring production to reduce their exposure to risk, reshoring 
could be triggered by policies giving economic incentives to firms to produce locally 
(e.g. subsidies) and discouraging imports of inputs or final goods produced abroad (e.g. 
tariffs). We have previously mentioned the trend towards the use of new types of trade 
barriers more oriented towards subsidies and government support. However, as 
highlighted in Section IV, these barriers may have explained rising trade costs on final 
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products but were not found to have significantly changed cumulative trade costs along 
the value chain, including in industries where such support is more common. 

A difference after COVID-19 could be increased pressure and more incentives for 
the localization of the production of inputs (in line with the argument that it would 
reduce risks in the value chain). This trend would lead to different results as those 
observed in Section IV with possibly rising cumulated trade costs in GVCs. It would 
accentuate the reduction in the fragmentation of production but with a different driver 
than in 2011-2016. 

However, it is not clear that governments will be successful in implementing 
policies leading to reshoring and the localization of production at a large scale. Such 
policies involve distortions that are costly and impede on the competitiveness of firms. 
Such policies will be resisted by the private sector and gains from multinational 
production and offshoring will remain, giving a competitive edge to companies still 
producing in GVCs. 

Finally, COVID-19 could also accelerate the digital transformation with teleworking, 
e-commerce and other digital technologies becoming more popular. And it is not clear 
at this stage whether it will benefit the fragmentation of production or not. On the one 
hand, digital technologies can increase the connectivity between countries and favor 
offshoring and international trade networks (Obashi and Kimura, 2020). But on the 
other hand, they can also lead to a new division of labor between developed and 
developing countries involving less offshoring (Baldwin, 2016). 

 

VI. CONCLUDING REMARKS 
 
This paper has reviewed evidence on the reorganization of GVCs in East Asia using 

the OECD inter-country input-output tables and looking at the global import intensity 
of production and trade costs along the value chain. The main trends identified are the 
following. 

There is a decrease in the fragmentation of production in East Asia since 2011, 
which is more pronounced than in the rest of the world. To produce the same output, 
East Asian economies rely less on imported intermediate inputs and value chains have 
become shorter. The explanation is both within East Asian economies and in 
economies supplying inputs to East Asian producers. Within East Asia, China has 
changed the composition of its final demand and is increasingly relying on domestic 
input suppliers, a shift that started before 2011. But other economies have also reduced 
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their global import intensity. While we observe increasing trade costs within East Asia, 
this trend is fully driven by trade in final goods. There is no evidence that trade costs 
along the value chain have increased for firms producing in East Asia in 2011-2016. 

This result implies that other trends and other types of costs (not related to trade) are 
behind the reduction in the fragmentation of production. If companies rely less on 
offshoring and imported inputs in the context of decreasing trade costs in the value 
chain, it suggests a process driven more by efficiency-enhancing strategies or the 
reduction of domestic costs than constraints related to the international trade and 
investment environment. This is in line with changes in GVCs related to the digital 
transformation and new business models of firms producing closer to consumers. 

However, due to the important time lag in the release of input-output statistics, we 
could only provide this evidence up to 2016 and without covering the most recent trade 
tensions related to the US-China ‘trade war’. As COVID-19 is likely to intensify trade 
and investment uncertainties, trade costs –that have increased during the crisis due to 
trade disruptions- could remain at a high level on a more long-term basis in the post-
COVID world. To avoid this, policies aimed at reducing uncertainties and preserving 
the gains from multilateral and regional trade and investment liberalization will be 
important in the recovery phase. If cumulative trade costs have not increased in GVCs 
in East Asia, there was evidence of rising trade costs on final products that could 
prevent trade from fully contributing to future growth. 

Finally, an econometric panel analysis of the change in the fragmentation of 
production that would include as independent variables the change in bilateral trade 
costs but also additional variables reflecting technological change and other 
determinants of the length of value chains could be an avenue for future research. 
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