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Heli Simola

China’s growing role in global production boosted by strong
competitiveness — evidence from international input-output tables

Abstract

We examine the role of China in world production and its development by utilizing the international
input-output tables of the WIOD database that has been recently updated to cover years 2000-2014.
We concentrate on the value added created in China and trace the evolution of China’s share in world
production and exports. We also examine the specialization of China’s production and export
structure and try to evaluate its significance for China’s performance through constant market share
analysis. We find that China has gained shares hugely both in global production and exports, although
the pace has slowed down in recent years. The share gains have been supported by its rapidly growing
domestic market as well as strong global competitiveness. China’s production and export structure
have shifted to more high-technology sectors both in manufacturing and services, but these sectors
still represent much smaller share in Chinese economy compared to developed economies.

Keywords: China, trade in value added, constant market share, competitiveness
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1. Introduction

After three decades of spectacular economic performance, China has risen among the largest
economies in the world. In recent years, China’s development has become an ever more topical issue,
as economic growth has notably started to slow down. China’s growth model, which has relied
heavily on investment and exports, is losing steam and the economy has started to gradually shift
towards more balanced growth led by domestic consumption and services. This rebalancing of the
economic structure could maintain a sustainable although more moderate growth of Chinese economy
in coming years.

Fast economic growth and exhaustion of surplus labour force has led to rapidly increasing
wages and currently the wage level in China is higher than in many other emerging economies. This
has undermined China’s cost advantage in relation to other countries, which has traditionally been
seen as the country’s main strength in international competition enabling rapid export growth. To
remain competitive, China needs to shift its production structure to more sophisticated and higher
value-added production, i.e. “climbing up the value chain”. There is much research on the issue to
which extent China has already managed to proceed on this path, but the results are somewhat mixed.
The role of higher value added sectors has indeed increased in Chinese output and production, but
this is often related to use of foreign inputs, whereas the value added actually created in China may
account to only a few percentages in the most extreme cases.*

The goal of this paper is to bring additional insight to discussion on the above mentioned issues
utilizing new data and some complementary analysis. Our analysis suggests that a gradual rebalancing
towards domestic consumption and higher value-added production has indeed proceeded in past
years, although moderately. The role of services both in Chinese production and exports has increased
and there has been a gradual shift from lower technology sectors to higher technology sectors both in
manufacturing and services. Our focus on value added data alleviates the challenges caused by the
increased international fragmentation of production, although the analysis is still subject to several
caveats. Our analysis illustrates the importance of domestic market for the huge increase of China’s
share in global production, but also gives support to the common view on China’s strong export
competitiveness.

The paper is organized as follows. First we describe the main features of the data and
methodology used in the analysis. In the next sections we present the actual analysis separately for
China’s role in global production and in global exports. The last section concludes by discussing the
results briefly.

2. Data and methodology

In order to concentrate on the actual value added created in China, we use the global input-output
tables provided by the WIOD project. It is one of several recently developed databases depicting
global production and trade structures. The databases differ e.g. by their time and country coverage
as well as compilation methodologies?, but the basic principles are similar. Total value added created
globally is allocated to different countries utilizing national statistics on production and trade flows
and complemented with estimated inputs. The resulting global input-output tables make it possible to
trace the value added created in different countries. The data also allows splitting a country’s

! See e.g. Rodrik (2006), Schott (2008), Koopman & al. (2008), Wang & Wei (2010), Dean & al. (2011), Baldwin &
Lopez-Gonzalez (2013), Koopman & al. (2014).

2 For introduction and discussion on WIOD and other global input-output tables see e.g. Timmer & al. 2015 and Tukker
& Dietzenbacher (2013).
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production and exports to the value added that has been created by themselves and to the value added
that has been imported from other countries in the form of raw materials, intermediate inputs and
services. Value added exports often differ distinctly from gross exports especially in countries that
are actively participating in international value chains like China®.

All the different databases have their advantages and drawbacks. We chose WIOD data for our
analysis since it has been updated recently and covers comparable figures for years 2000-2014. The
data includes 43 individual countries (all 28 EU member countries and other world’s largest
economies) and a rest of the world block. It is divided to 56 sectors based on the ISIC classification.
The data is expressed in nominal USD.*

Since the data is in terms of gross output, we first separate the value added created by different
countries following the methodology used in the previous literature®. We calculate the value added
produced in different countries and sectors needed for the final demand in each of the countries. This
includes all the value added originating in country i that is used in the final demand of country j,
whether it is exported directly from country i as a final product or as an input in exports from country
i or from other countries. Therefore in this framework e.g. service exports include both directly
exported services as well as services needed as inputs e.g. for manufacturing production like
engineering. For the first part of the analysis, we include the domestic demand of countries, so we
cover the total global value added production. In the second part we concentrate on value added
exports by excluding from the analysis the value added produced for domestic demand in each
country.

We use the value added data to examine the development of China’s production and exports.
We describe the overall trends and apply the traditional constant market share (CMS) analysis to
examine the competitiveness of Chinese production and exports more closely. The CMS analysis has
been relatively widely applied to gross exports and with modifications also to value added exports®,
but to our knowledge it has not been applied to the data we are using. Although the method is usually
applied in analysis of export competitiveness, we think it can be applied similarly for examining
changes in countries roles in total global production of value added.

The CMS analysis is basically an accounting framework that decomposes the variation in the
market share of a country to a structure effect and a “pure” market share effect that is interpreted as
the competitiveness effect. The structure effect can be further decomposed into market and product
effects. If a country is specialized in supplying markets or products which demand grows faster
(slower) than the total demand, then its market share increases (decreases) due to a structure effect.
It is impossible to completely separate the structural market and product effects, so the structure effect
also contains a residual interaction effect. After eliminating the structure effect originating from
market and product specialization, the residual is considered as the competitiveness effect. Therefore,
competitiveness effect should be considered only as an indicative measure of true competitiveness.
Moreover, within this framework we cannot say much on the factors driving the changes in
competitiveness.

3 Jonhson & Noguera (2012b), Baldwin & Lopez-Gonzalez (2013), Johnson (2014), Koopman & al. (2014).

4 More detailed description on data and classifications used is in Appendix 1. Comprehensive information on the
underlying data sources is provided by Timmer & al. (2016).

> The approach has been recently applied in the context of examining the structure of global value added by e.g. Johnson
& Noguera (2012a) and on WIOD data in particular by e.g. Timmer & al. (2015). Brief description of the methodology
is provided in Appendix 2.

& Our analysis mainly follows ECB (2005), whereas other recent applications of the method to gross exports include e.g.
Piezas-Jerbi & Nee (2009), Husted & Nishioka (2013), Cheptea & al. (2014), Pandiella (2015). Related analysis with
comparison of gross and value added exports is provided e.g. in Benkovskis & Wo6rz (2015) and Felettigh & Oddo (2016).
Brief description of the methodology used in our analysis is provided in Appendix 3.
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It should be underlined that the results of the analysis should be interpreted with caution as
there are several caveats related both to the data and to the methodology. First, especially data on
services is often lacking or measured with imprecision in the statistics used for compiling the
international input-output tables. Second, as the data is in nominal USD, changes is prices and
exchange rates mechanically affect the calculations. We try to alleviate the price problem by
excluding commodity sectors in some parts of the analysis, as is common in the literature. The
exchange rate effect should be limited in the first years of our time period as China’s exchange rate
was fixed to the USD, but since mid-2005 it strengthened continuously against the USD until the
beginning of 2014. This strengthening mechanically increases to some extent the Chinese market
share. Third, compilation of the data is based on the assumption that the production processes are
identical and independent of the final use of the output. This may be unrealistic especially in the case
of China, where production structure for exports and domestic use can be quite different, with export
production using more imported inputs. Therefore the share of domestic value added in Chinese
exports may be overestimated. In addition, the data is on a relatively aggregate sector level fora CMS
analysis. Despite these shortcomings, the analysis provides some additional insights to discussion on
development of the Chinese economy.

3. China’s role in global production has increased dramatically and
progressed gradually

3.1 Share of higher technology sectors increasing gradually in value added
production

China’s production has increased very rapidly during 2000-2014 reaching an astonishing average of
nearly 17 % per year (in nominal USD) compared to the average of 5 % for the rest of the world. In
addition to the rapid growth, the structure of Chinese production has also changed considerably. In
particular, the share of the primary sector has decreased while the share of services has increased.
The development is in line with the general trend of “servicification” seen in many other countries’.
However, in China the trend is even more pronounced, which reflects the fact that China is still
emerging economy and the share of services was very small in early 2000s. Even with the rapid
change, China’s production structure is still quite dissimilar compared to the (unweighted) average
over the other (mainly high-income) countries included in the database. Shares of the primary sector
and manufacturing are still much higher and the share of services correspondingly much lower than
in the other countries.

As we are interested in China’s role in the global economy, we concentrate on the sectors of
manufacturing and business services which are the sectors most widely involved in international
transactions. We exclude the primary sector as well as the manufacturing of coke and oil products
which are the most sensitive to price changes. As the data is in nominal terms, the significant price
variations that have occurred during the past decade could otherwise blur the results. In addition, we
exclude the industries and services most strongly oriented towards domestic economy, like electricity
supply and public services. In order to roughly approximate qualitative changes in production, we
divide manufacturing and services by their technological sophistication. This approximation is merely

" For discussion on “servicification™, see e.g. Baldwin & al. (2015).
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indicative, as we cannot assess the sophistication level of production within sectors with the data
available. We have no information on which production stages or tasks in each sectors are performed
in China. Therefore we cannot distinguish to what extent an increase in the share of a sector is due to
larger production of low value added production stages like assembly or to a shift to production stages
creating higher value added.

Even when concentrating on tradable sectors, the development of Chinese production structure
has been very similar to the other countries of the sample, but again with somewhat larger changes
(Figure 1). The main change is the decline in the share of low-tech manufacturing and to a lesser
extent also low-tech services, which have been replaced by high-tech services. The shares of middle-
tech and high-tech manufacturing have remained relatively stable throughout the time period.

Figure 1. Structure of the total production of tradable sectors in China and other countries, %.

China Average of other countries
100 % 100 %
90 % D High-tech | 90 % O High-tech
serv. serv.
80 % 80 %
70 % Blow-tech | 70 % BElLow-tech
serv. serv.
60 % 60 %

50 % - mHigh-tech | 50 % mHigh-tech
- manuf. manuf.

40 % 40 %

30 % 30 %

@ Middle- o Middle-
. tech 0 tech
20 % manuf. 20% manuf.
10 % 10 %
B Low-tech ELow-tech
0% manuf. 0% manuf.
2000-2002 2012-2014 2000-2002 2012-2014

Source: Author’s calculations based on WIOD data.

The evidence supports the view of China “moving up the value chain” in manufacturing, but
progress is slow and taking place mainly in the latest years of the sample®. Within manufacturing, the
share of low-tech industries has declined somewhat and been replaced by middle- and high-tech
industries. This is visible especially in the textile and clothes industry: in 2000 it was China’s largest
manufacturing industry with a share of 13 %, but its share had declined steadily to below 9 % in 2014
making it the 5" largest industry. From middle-tech industries, the largest increase has been recorded
for the motor vehicle industry, as its share has increased from 4 % to 8 % in 2000-2014, with a strong
growth especially in the latest years of the sample. Among high-tech industries, the shares of both
computer and electronic equipment have — unsurprisingly — increased, but actually only little.

Within services, there has been a shift from low-tech to high-tech services during 2000-2014.
Of low-tech services, in particular the share of transport services has declined from 21 % to 13 % of
total services. This could reflect cost gains in the sector achieved e.g. by the huge infrastructure
investment seen in China in past decades. Of high-tech services, the share of all individual sectors
has increased slightly. It should be noted that the service sector data is subject to many uncertainties
and imprecisions so these results should be taken with caution.

8 Baldwin & Lopez-Gonzalez (2013) obtained similar results analyzing the earlier version of WIOD data covering 1995
20009.
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3.2 China’s share in global production has increased steadily

As the Chinese production has increased very rapidly, its share in supplying global final demand has
also increased substantially during 2000-2014. Starting from below 4 % of global value added in
2000 (the analysis concerns only tradable sectors), China has steadily gained foothold with its share
reaching already nearly 15 % in 2014. The trend has been similar across almost all individual markets,
although there is obviously much variation in levels. In 2000, China’s share in the total final demand
of individual (foreign) countries varied between 0.3-1.8 %, whereas in 2014 the corresponding
figures were 1.6-6.3 %°. The largest shares for Chinese value added were recorded in Korea and
Taiwan. In China’s domestic market, the development is somewhat different. In 2000, China’s share
in its domestic market was 81 %, but it declined to below 75% by 2004. Since 2005, the share has
increased almost continuously and reached 85 % in 2014. China’s domestic market share is high
compared to the average of 65 % in the other countries and close to the levels found in the U.S. and
India.

China’s performance has been impressive also in sectoral terms, as its share of global
production has been growing continuously especially in manufacturing industries but also in services,
although more moderately. The country is already the largest producer in several industries,
accounting for over 30 % of global production e.g. in the manufacturing of textiles and clothes, wood
products, non-metallic minerals, basic metals and electrical equipment (Figure 2). China has gained
shares from nearly all developed economies, but most markedly from the U.S. and East Asian
countries. The share of EU-28 has also declined in most industries, but somewhat less than the share
of other regions.? This apparently reflects the increased role of the CEE countries. China’s share has
increased substantially also in services, including high-tech services like finance and R&D, but most
service branches are still dominated by developed economies.

Figure 2. Distribution of global value added by region in selected industries in 2000-2002 and 2012-2014
(including only manufacturing and business service inputs).

Textiles Electrical equipment R&D services
100 % 100 % 100 %
90 % 90 % 90 %
80 % 80 % 80 %
——

70 % 70 % 70 % -
60 % 60 % 60 %
50 % 50 % - 50 %
40 % 40 % 40 %
30 % 30 % 30 %
20 % 20 % 20 %
10 % 10 % 10 %
0% 0% 0%

2000-2002 2012-2014 2000-2002 2012-2014 2000-2002 2012-2014

BEU28 DUSA ®CN @Other East Asia ORoW BEU28 DUSA ®mCN @Other East Asia ORoW BEU28 DUSA ®CN @Other East Asia ORoW

Note. Other East Asia includes Japan, Korea and Taiwan.
Source: Author’s calculations based on WIOD data.

9 Estimates calculated from the OECD TiVA database are slightly different due to methodological differences, but
qualitatively the results are very similar. For a brief comparison, see Appendix 4.

10 China gaining share especially from developed economies and more from the U.S. and Japan than the EU has also been
found in earlier analysis on gross export data e.g. in Husted & Nishioka (2013) and Cheptea & al. (2014).

Bank of Finland / Institute for Economies in Transition BOFIT Policy Brief 2/2017
www.bofit.fifen



Heli Simola China’s growing share in global production boosted by strong
competitiveness — evidence from international input-output tables

3.3 Production growth supported by domestic markets and global competitiveness

We use the constant market share analysis' to examine the changes in China’s share in global
production in more detail. This is done by comparing the growth of China’s production to that of the
rest of the world and decomposing the changes in China’s global market shares to structural and
competitiveness effects.

As noted above, China’s production has grown substantially faster during the whole 2000-2014
period than production in the rest of the world and hence, it has gained share in global production.
Two factors behind the development stand out (Figure 3). Despite some variation by year, China’s
competitiveness has improved and its domestic economy has grown rapidly (market structure effect).
The market effect is obviously positive in all years, as the share of the domestic market is practically
always higher in a country’s own production than in the production of any other country. Therefore
the rapid growth of the domestic market has been an important factor behind the rise of China as a
key global producer and even brought the main contribution to China gaining share in global
production during the first years of the 2000s. The structural product effect has mostly been very
small and in some years even negative, so the sectoral structure of Chinese production has not played
a key role in market share gains. This might, however, to some extent also reflect the aggregate level
of the data, as noted above. The competitiveness effect has actually been small or even negative in
the first years of the time period, whereas since 2005 it has been the main factor behind China’s
market share gains in most of the years.

Figure 3. Decomposition of the constant market share analysis for Chinese value added production in tradable
sectors

25
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Note. Total is the difference between growth in Chinese and world production (%-points) and the columns show the
contributions of different effects to the total difference.

Source: Author’s calculations based on WIOD data.

11 See Appendix 3 for brief technical details.
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We can examine the competitiveness effect further to illustrate in which sectors and markets
the gains or losses of competitiveness have originated. From the sectoral perspective, China’s
competitiveness gains have arisen especially from low-tech and later middle-tech manufacturing
sectors in the first half of the time period. In the latter part of the period, main competiveness gains
have realized in particular in low-tech services but increasingly also high-tech services. From the
viewpoint of the destination markets, the development of China’s competitiveness has mainly been
defined by the domestic market. During the first years of the time period, China actually lost
competitiveness in the domestic markets, but since 2005 the effect has, in contrast, been positive and
large in most years. From foreign markets, China has recorded largest competitiveness gains in the
emerging economies (rest of the world block), but they have also been significant in the U.S. markets.

China appears to have grabbed market shares in foreign markets both from domestic producers
and other exporters. The correlation between domestic and Chinese market share calculated on a
country-sector level was -0.49. Although the negative correlation is to some extent mechanical it
suggests that some but not all market share gains have come from domestic producers. In the
aggregate level, the relationship is, however, less clear cut. In some countries, the share of domestic
production has even increased at the same time than China’s share has increased. This might suggest
that while in some countries Chinese production has replaced domestic production in one sector,
domestic production has still gained share in another sector or that use of Chinese inputs has supported
the domestic production to gain market shares.

4. Competitiveness and improved sophistication boosting Chinese
exports

4.1 Signs of improving sophistication in exports

Despite the supportive role of the domestic demand for Chinese production, it is widely recognized
that exports have been a key factor behind China’s growth success. The development of exports is
indeed quite similar to the overall production: spectacular growth and huge gains of market shares
throughout most markets and sectors.

In value added terms, the share of exports in Chinese production is actually even surprisingly
low. In 2000, the share was 18 %. The share increased in early years of 2000s and reached its peak
in 2006 at 28 %, but since then it has steadily declined, reaching 19 % in 2014. Throughout the period
the share of exports in Chinese production was somewhat smaller than the average calculated over
the sample countries. In 2014, China’s share was similar to those found in many large European
countries, like France, Italy and Spain. However, the share of exports in Chinese production is quite
large compared to the largest individual economies like the U.S. and Japan, where only around 10 %
of production is destined to exports.

The trend is similar even if we concentrate only on tradable sectors, but the share of exports is
obviously higher starting from 23 % in 2000, peaking at 35 % in 2006 and returning to 24 % in 2014
(Figure 4). In Chinese export destinations, the share of many developed economies has decreased and
correspondingly the share of emerging markets (as proxied by the rest of the world block) increased.
The U.S. has, however, remained the most important individual export market accounting for a share
of 17 % in Chinese value added exports of tradable sectors or 4 % of their production in 2014.
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Figure 4. Destination markets of the production of Chinese tradable sector in 2000-2014, %.
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Note. East Asia includes Japan, Korea and Taiwan.
Source: Author’s calculations based on WIOD data.

The sectoral structure of China’s exports compared to overall production is a bit different as
high-tech manufacturing has a larger share in exports while high-tech services have a larger share in
overall production. However, the trends are very similar with the share of low-tech manufacturing
declining and the share of high-tech services increasing in both. In addition, the share of high-tech
manufacturing sectors has increased slightly in exports. These developments reflect mainly
decreasing significance of the textile and clothes industries and increasing significance of the
computer equipment manufacturing. However, the changes within manufacturing are quite small.
Among service sectors, the shares of trade and financial services have slightly increased, whereas the
share of transportation has decreased.

4.2 Strong competitiveness enabling export market share gains

As in global production, China’s share in global exports has also increased substantially from 4 % in
2000 to nearly 15 % in 2014, as Chinese exports have grown considerably faster than those of the rest
of the world. Since the international financial crisis, however, the growth difference between Chinese
and world exports has narrowed. The development has been similar across markets and sectors.

The constant market share analysis for exports reveals that China’s superior performance has
been nearly completely due to improved competitiveness, whereas the structural effect has been
slightly negative during most of the time period (Figure 5). The contributions of both the product and
market components of the structural effects have been negative in most years so Chinese exports have
not been oriented towards sectors and markets that have grown faster than average'?.

12 Results remain very similar even if Chinese imports are excluded from the world exports.
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Figure 5. Decomposition of the constant market share analysis for Chinese value added exports in tradable
sectors
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Note. Total is the difference between growth in Chinese and world production (%-points) and the columns show the
contributions of different effects to the total difference.
Source: Author’s calculations based on WIOD data.

Taking a closer look at Chinese export competitiveness shows that it improved in every sector.
In early 2000s, it was driven in particular by low-tech manufacturing, whereas in the latter part
middle- and high-tech manufacturing gained more competitiveness. This is in line with earlier
research finding that in the early years of 2000s Chinese competitiveness was mainly due to cost
factors, whereas in latest years also the sophistication level of manufacturing products has increased
to some extent. Our analysis shows that after the global financial crisis, Chinese competitiveness has
been increasingly boosted by service sectors, especially low-tech, but in the latest years of the dataset
also high-tech services have played an increasingly important role. Among different export markets,
China has gained competitiveness especially in the emerging economies throughout the time period.
In the first years, China recorded significant competitiveness gains also in the U.S. markets, but in
recent years these gains have been much smaller. Our results are in line with earlier findings that
China’s export success is mainly due to competitiveness and that despite the dominance of cost factors
this competitiveness has been increasingly boosted also by sophistication and quality
improvements. 3

13 See e.g. Husted & Nishioka (2013), Benkovskis & Worz (2015), Xie & Zhang (2015).
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5. Conclusion

In this note we examined the evolution of Chinese value added production and exports in 2000-2014
on the basis of recently updated WIOD global input-output tables. We find that the sectoral structure
of Chinese production and exports has shifted towards services and high-tech manufacturing from
low-tech manufacturing. This suggests a qualitative advancement in Chinese production, but we
cannot assess its actual depth as the data gives no information on production stages or tasks performed
within sectors. China’s development follows the trends observed in other, mostly higher income
countries, but its production and exports are still more specialized in manufacturing and lower-tech
sectors than in the other countries.

Role of the domestic market has been important for China’s rise to one of the largest producers
in the world. The domestic market has supported especially the development of service sectors.
China’s impressive export growth is mainly due to its strong competitiveness that has reached
practically all markets and sectors. Chinese production and exports have grown faster than those of
the rest of the world even in latest years, but the difference has narrowed notably from the peak years.
This partly reflects the rebalancing of the economy with the increasing share of services, as
productivity tends to be lower in service sectors than in manufacturing. This trend may be expected
to continue also in coming years, if Chinese economy continues to follow similar development path
as the current high income economies have experienced previously.
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Appendix 1. Description of the data and classifications

Countries and areas covered in the WIOD database

Australia Estonia
Austria Finland
Belgium France
Brazil Germany
Bulgaria Great Britain
Canada Greece
China Hungary
Croatia India
Czech Republic Indonesia
Cyprus Ireland
Denmark Italy

Japan Romania
Korea Russia

Latvia Slovakia
Lithuania Slovenia
Luxembourg Spain

Malta Sweden
Mexico Switzerland
Netherlands Taiwan
Norway Turkey
Poland United States
Portugal Rest of the world

Sectors covered in the WIOD database and classifications used in the analysis

AO01 Crop and animal production, hunting

H50 Land transport and transport

Low-tech serv.

and related service activities via pipelines
A02 Forestry and logging H51 Water transport Low-tech serv.
AO03 Fishing and aquaculture H52 Air transport Low-tech serv.

B Mining and quarrying

H53 Warehousing and support
activities for transportation

Low-tech serv.

C10-C12 Manufacture of food products,
beverages and tobacco products

Low-tech manuf.

H54 Postal and courier activities

Low-tech serv.

C13-C15 Manufacture of textiles, wearing
apparel and leather products

Low-tech manuf.

I Accommodation and food service
activities

Low-tech serv.

C16 Manufacture of wood and of products
of wood and cork, except furniture;
manufacture of articles of straw and plaiting
materials

Low-tech manuf.

J58 Publishing activities

High-tech serv.

C17 Manufacture of paper and paper
products

Low-tech manuf.

J59-J60 Motion picture, video and
television programme production,
sound recording and music
publishing activities; programming
and broadcasting activities

High-tech serv.

C18 Printing and reproduction of recorded
media

Low-tech manuf.

J61 Telecommunications

High-tech serv.

chemical products

except
funding

insurance and pension

C19 Manufacture of coke and refined J62-J63 Computer programming, | High-tech serv.
petroleum products consultancy and related activities;

information service activities
C20 Manufacture of chemicals and | Middle-tech manuf. K64 Financial service activities, | High-tech serv.

C21 Manufacture of basic pharmaceutical
products and pharmaceutical preparations

High-tech manuf.

K65 Insurance, reinsurance and
pension funding, except
compulsory social security

High-tech serv.

C22 Manufacture of rubber and plastic
products

Middle-tech manuf.

K66 Activities auxiliary to financial
services and insurance activities

High-tech serv.

C23 Manufacture of other non-metallic
mineral products

Low-tech manuf.

L68 Real estate activities

High-tech serv.

C24 Manufacture of basic metals

Low-tech manuf.

M69-M70 Legal and accounting
activities; activities of head offices;
management consultancy activities

High-tech serv.

Low-tech manuf.

M71 Architectural and engineering

High-tech serv.

and optical products

development

C25 Manufacture of fabricated metal activities; technical testing and
products, except machinery and equipment analysis
C26 Manufacture of computer, electronic | High-tech manuf. M72  Scientific research and | High-tech serv.

equipment n.e.c.

scientific and technical activities;
veterinary activities

C27 Manufacture of electrical equipment High-tech manuf. M73 Advertising and market | High-tech serv.
research
C28 Manufacture of machinery and | Middle-tech manuf. M74-M75 Other professional, | High-tech serv.

C29 Manufacture of motor vehicles, trailers
and semi-trailers

Middle-tech manuf.

N  Administrative and
service activities

support

C30 Manufacture of other

equipment

transport

Middle-tech manuf.

084 Public administration and
defence; compulsory social
security

Bank of Finland / Institute for Economies in Transition
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C31-C32 Manufacture of furniture; other
manufacturing

Low-tech manuf.

P85 Education

C33 Repair and installation of machinery
and equipment

Q Human health and social work
activities

D35 Electricity, gas, steam and air

conditioning supply

R-S Other service activities

E36 Water collection, treatment and supply

T Activities of households as
employers; undifferentiated goods-
and services-producing activities of
households for own use

E37-E39 Sewerage; waste collection,
treatment and disposal activities; materials
recovery; remediation activities and other
waste management services

U Activities of extraterritorial
organizations and bodies

F Construction

G45 Wholesale and retail trade and repair
of motor vehicles and motorcycles

Low-tech serv.

G46 Wholesale trade, except of motor
vehicles and motorcycles

Low-tech serv.

G47 Retail trade, except of motor vehicles
and motorcycles

Low-tech serv.

Bank of Finland / Institute for Economies in Transition
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Appendix 2. Calculating the global value added production and exports

In calculating the global value added production and exports we follow the methodology presented
in Timmer & al. (2015). We denote the output vector of countries and industries by Q, the coefficient
matrix of intermediate inputs by B and the final demand vector by C. Then the output can be
expressed:

Q=(1-B)"C,
where | is the identity matrix and (1 — B)is so called Leontief inverse.

Next we need to extract the actual value added from the gross output by multiplying Q by a
diagonal matrix F that contains the ratios of value added to gross output of all countries and industries
in its diagonal. Now we can calculate the value added production K needed to supply final demand
C:

K=F(-B)!C

In order to get the value added production of different countries and sectors needed to supply
final demand of country i, we use C; for the calculation. Summing over the countries gives the total
value added production, whereas excluding the production that is supplied for domestic demand
results in value added exports.
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Appendix 3. Constant market share analysis

Constant market share analysis is used for analyzing the factors that contribute to differing export
performance of a country in comparison to its competitors, usually comprising all other countries.
The following brief description is based on ECB (2005).

The total effect refers to the growth difference between total exports of China and the world
aggregate. It can be decomposed into two main effects in the following way:

gCN - gW = [ZiZj(eiCjN - 91"/]1‘/ ] + [ZiZ] GCN(glJ — 9ij )] 1)

where g refers to percentage change in exports in period t and 6 to share in exports in period t-1.
Superscript CN stands for China and W for the world (excluding China), whereas subscripts i and j
refer to sectors and destination markets respectively.

The first term in square brackets in (1) is the structure effect. It can be further decomposed to
product effect (2), market effect (3) and mixed effect (4) in the following way:

Y60 —61) g (2)
%07 - 6/) g 3)
.3, 05" - o) - (08 — 0t g — (6" ~ o) 2| @

The product and market effects compare the specialization of China in individual sectors and markets
with that of the rest of the world. The product and market effects are positive if China is more
specialized on sectors and markets that are growing faster. The mixed effect is a residual and there is
no straight-forward interpretation to it, but it reflects the interaction of product and market effects.

The second term in square brackets in (1) is the competitiveness or “pure” market share effect
that sums the market share gains of China that are due to other factors than the structure effect.
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Appendix 4. An example of differences between indicators calculated from the
WIOD data and OECD TiVA data.

Share of Chinese value added in the final demand of individual countries, % (including only tradable
sectors, i.e. manufacturing and business services both as destination and source sectors).

2000 2005 2011 Difference, %-points

WIOD OECD WIOD OECD WIOD OECD 2000 2005 2011
AUS 1.2 0.9 2.2 2.2 3.8 31 0.3 0.1 0.7
AUT 0.4 0.5 0.8 0.8 1.5 1.7 -0.1 0.0 -0.2
BEL 0.8 0.4 1.6 0.9 2.7 1.4 0.4 0.7 1.3
BGR 0.4 0.4 1.2 1.3 2.1 1.7 0.1 -0.1 0.4
BRA 0.3 0.2 0.8 0.7 1.8 1.8 0.1 0.1 -0.1
CAN 0.8 0.6 1.8 1.6 3.0 2.9 0.2 0.2 0.1
CHE 0.4 0.5 0.7 0.8 1.4 1.5 0.0 -0.1 -0.2
CYP 0.8 0.8 1.3 0.9 2.4 1.9 0.0 0.4 0.6
CZE 0.5 0.6 1.3 1.5 31 3.4 0.0 -0.2 -0.3
DEU 0.7 0.5 1.5 1.1 2.8 2.2 0.2 0.4 0.7
DNK 0.8 0.6 1.4 1.0 2.2 1.6 0.2 0.4 0.7
ESP 0.5 0.6 0.9 1.2 1.8 2.2 -0.1 -0.2 -0.4
EST 0.7 0.6 1.5 1.6 3.3 3.3 0.0 -0.2 0.0
FIN 0.6 0.5 1.5 1.2 2.6 2.0 0.1 0.3 0.6
FRA 0.6 0.5 1.0 11 1.9 2.1 0.1 -0.1 -0.2
GBR 0.7 0.6 1.2 11 2.4 2.3 0.2 0.1 0.0
GRC 0.5 0.5 1.0 11 2.3 1.5 0.0 -0.2 0.8
HRV 0.4 0.3 1.2 1.2 2.5 2.2 0.0 0.0 0.3
HUN 1.0 0.5 1.3 1.3 2.2 2.1 0.4 0.0 0.2
IDN 1.8 1.1 2.2 2.2 3.8 4.1 0.7 0.0 -0.2
IND 0.4 0.4 1.6 1.5 2.9 3.3 0.1 0.2 -0.4
IRL 0.5 0.6 1.1 1.0 1.8 1.8 -0.1 0.1 0.0
ITA 0.4 0.5 0.8 0.9 1.7 1.9 0.0 -0.1 -0.2
JPN 0.8 0.8 1.8 1.7 2.5 2.8 0.0 0.1 -0.3
KOR 1.6 1.5 3.2 3.4 6.0 5.9 0.0 -0.2 0.1
LTU 0.3 0.4 11 0.9 2.4 1.5 -0.1 0.2 1.0
LUX 0.9 0.4 2.1 0.7 2.3 2.0 0.5 1.5 0.3
LVA 0.4 0.3 11 0.6 2.9 1.8 0.1 0.5 11
MEX 0.4 0.3 1.1 1.0 2.7 2.1 0.2 0.2 0.6
MLT 0.9 0.7 1.2 0.8 4.6 1.5 0.1 0.4 31
NLD 0.9 0.4 1.3 0.5 3.7 1.1 0.5 0.8 2.6
NOR 0.6 0.6 1.1 1.1 1.9 2.6 0.0 0.0 -0.6
POL 0.6 0.5 1.1 1.2 2.6 3.2 0.1 -0.1 -0.6
PRT 0.3 0.3 0.6 0.5 1.3 1.2 0.0 0.1 0.1
ROU 0.5 0.3 11 0.9 2.1 1.4 0.2 0.2 0.7
RUS 1.4 0.8 2.5 1.3 4.6 3.4 0.6 1.2 1.2
SVK 0.3 0.4 11 0.9 2.3 2.0 0.0 0.2 0.3
SVN 0.3 0.5 1.0 1.4 2.8 3.0 -0.2 -0.4 -0.2
SWE 0.5 0.4 11 11 2.2 2.6 0.1 0.1 -0.4
TUR 0.3 0.3 1.0 1.0 2.6 2.8 0.0 0.0 -0.2
TWN 1.0 1.8 2.6 3.7 4.3 6.6 -0.8 -1.1 -2.4
USA 0.6 0.7 1.3 1.5 2.2 2.6 -0.1 -0.2 -0.4
Average 0.7 0.6 1.4 1.2 2.7 2.4 0.1 0.1 0.2
MAX 1.8 1.8 3.2 3.7 6.0 6.6 0.7 1.5 31
MIN 0.3 0.2 0.6 0.5 1.3 1.1 -0.8 -1.1 -2.4
CHN 81.1 80.8 75.2 74.4 81.7 80.4 0.2 0.8 1.2
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