IS CHINA ONLY ASSEMBLING PARTS AND
COMPONENTS? THE RECENT SPURT IN HIGH
TECH INDUSTRY*

Marcelo José Braga Nonnenberg*
Allan Mesentier®

ABSTRACT: The purpose of this paper is to evaluate to which degree China is climbing
up the technology ladder and increasing its domestic content in high tech industry. More
specifically, we will assess whether China has increased its share in world trade of high
tech goods and, at the same time, increased its domestic content, changing its role from
a mere final assembler to a producer of more intense technology goods. We have built
an indicator of domestic value added calculated as the difference between exports of
final goods and imports of its parts and components. The main conclusion is that this
measure has increased significantly since the early 1990is, putting in evidence the pro-
found changes that occurred in Chinais high tech exports in the last two decades

KEYWORDS: External trade; innovation; China; production fragmentation.

JEL CLASSIFICATION: F14; O33.

* Artigo recebido em 04/05/2012 e aprovado em 06/08/2012.

* Doutor em Economia pela Universidade Federal do Rio de Janeiro (UFR]) e técnico de planejamento e pes-
quisa do Instituto de Pesquisa Econdmica Aplicada (IPEA). Contato: marcelo.nonnenberg@ipea.gov.br.

b Economista e estudante do mestrado em Economia do Instituto de Economia da UFR]. Contato: allanme-
sentier@gmail.com.

Rev. Econ. Contemp., Rio de Janeiro, v. 16, n. 2, p. 287-315, mai-ago/2012 287



288 Rev. Econ. Contemp., Rio de Janeiro, v. 16, n. 2, p. 287-315, mai-ago/2012

A CHINA E APENAS UMA MONTADORA DE PARTES E
COMPONENTES? O CRESCIMENTO RECENTE DA INDUSTRIA
DE ALTA TECNOLOGIA

RESUMO: O objetivo deste artigo é avaliar até que ponto a China vem evoluindo ao
longo da cadeia tecnoldgica e aumentando o contetido doméstico de sua industria de
alta tecnologia. Especificamente, serd avaliado se a China aumentou sua participa¢do no
comércio mundial de bens relativamente intensivos em tecnologia e, a0 mesmo tempo,
elevou seu contetido doméstico, transformando seu papel de mero montador de bens
finais para o de produtor de bens mais intensivos em tecnologia. Foi construido um in-
dicador de valor doméstico agregado calculado como a diferenca entre as exportagoes
de bens finais e as importagdes de partes e componentes. A conclusdo principal é que
esse indicador elevou-se significativamente desde o inicio da década de 1990, pondo
em evidéncia as profundas modifica¢bes operadas nas exportac¢des chinesas nas duas

ultimas décadas.

PALAVRAS-CHAVE: Comércio exterior; inova¢do; China; fragmentagio da produgio.
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1. INTRODUCTION

Despite its fantastic economic growth in the last three decades, especially in the manu-
facturing industry, China is sometimes considered as just a final assembler in the more
technology intensive goods, thanks to its low labor cost. According to this view, value
added at home in these industries is still very low and the domestic innovation content
still weak, compared to other Asian countries, like South Korea or Taiwan.

Does it really matter to be only a final assembler? Many people still believe that
innovation must be an in-house process, with key components developed and built in
an integrated process. And developing countries, although incorporated in the manu-
facturing process of a wide range of high tech goods, are not yet responsible for the in-
novation process or for the production of core parts and components. Srholec (2007),
using data for 111 countries and for electronic goods, finds that developing economies
attract some “fragments of global production networks in electronics, while technology
intensive activities remain concentrated elsewhere” (op.cit., p. 218).

But this picture has evolved in the last years. Product and process development and
manufacturing are spread into many countries and firms. Within this new global cor-
porate network, what really matters is to control some core competences. Which can
be in designing, logistics, retail networks etc.

Nevertheless, within national boundaries, it is important that domestic firms
evolve through the technology ladder in order to capture the benefits of innovation.
In this case, a firm that only makes final assembling of parts and components is har-
dly seen as a good candidate for capturing these benefits. So, at the end of the day,
product and process innovation remain a key factor to achieve a fast and sustainable
economic growth.

No one disputes the fact that Chinese labor cost is still very low by international
standards and this has been one of the main determinants of economic growth in Chi-
na in the last 35 years. But is China recent growth in manufacturing still so dependent
on low cost labor or has China made a significant effort in innovation in the last years
that allowed her to watch a progressive advance in domestic production of technology
intensive goods, increasing domestic value added?

Our goal here is to evaluate to which degree China is climbing up the technology
ladder and increasing its domestic content in high tech industry. More specifically, we
will assess whether China has increased its share in world trade of high tech goods and,
at the same time, increased its domestic content, changing its role from a mere final
assembler to a producer of more intense technology goods. We must also stress that
our purpose is not to determine the reasons behind this process. This analysis will be
based on foreign trade data provided by the World Bank database World Integrated
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Trade Solution (WITS) via COMTRADE at five-digit' level of Standard International
Trade Classification (SITC), rev. 32

This paper is organized as follows. Section 2 presents a theoretical background for
the internationalization and outsourcing of production. The methodological aspects
and source of data are examined in section 3. The recent development of trade in high
tech goods, with a special emphasis on Asian trade, is examined in section 4, while
section 5 examines some important features of Chinese trade. Section 6 presents the
main contribution of this paper, namely the analysis of the evolution of domestic value
added of high tech goods in China.

2. THEORETICAL ASPECTS

Part of the recent literature on international trade and foreign direct investment sheds
some light in the process of why China is increasing its domestic value added in high
tech goods. On one side, we have the theory of fragmentation and, on the other, the
theory of Global Production Networks (GPN).

The point of departure for these two theoretical strands is the fact that manufactu-
ring production is even more spread between international borders and firm bounda-
ries. Production of such disparate goods as garments, shoes, automobiles and TV sets
is increasingly split in several countries and several firms, not necessarily close to each
other. And this internationalization of production leads to increasing trade in parts and
components worldwide, from manufactures of small components to final assemblers.
This new feature requires new theoretical background.

In the last 30 years, the acknowledgement of monopolistic competition and increa-
sing returns brought a new light to the theory of international trade. This theory emer-
ged after the empirical work by Grubel and Lloyd (1975) about the importance of intra-
industry trade and has been developed in papers like Helpman (1981) and Krugman
(1980, 1979). Comparative advantage was not dead yet but contributed to the analysis
of a decreasing share of global trade, based on relative factor endowments while the
new geography theory explained the growing intra-industry trade.

But in recent years, a new phenomenon arose looking for new explanations. Pro-
duction of manufactured goods is been increasingly outsourced, with parts and com-

ponents produced by developing economies. This tendency developed within multi-

! In some cases, the four digit level was enough.

2 We have chosen SITC. Revision 3 instead of other possible classifications, like Harmonized System in or-
der to stick to United Nations Conference on Trade and Development (UNCTAD) classification of goods
by technology intensity presented in Table 1 below.
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ple value-chains, from garments to shoes to electronics and unfolded in the theory of
fragmentation of production (Jones et al., 2004; Jones and Kierzkowski, 2004a, 2004b;
and Bonham et al., 2007).

Initially, fragmentation of production was the responsibility of multinational corpora-
tions (MNCs) thanks to scale of operations and the need to master the necessary knowledge
(Helleiner, 1981). In some industries, like automobiles, this remains true. Big corporations
prefer to concentrate manufacturing of some parts and components in some countries and
final assembling in others. And production remains, for the most part, being made within
firm boundaries and not outsourced to other firms and leads to intra-firm trade.

But in a growing number of industries, production of parts and components and
even final assembling is been outsourced to other firms, located mainly in Asia and, in
second place, in Eastern Europe. This is happening in a large number of goods but is
especially relevant in electronics.

What constitutes the main differences of the “new geography theory” of increasing
returns/monopolistic competition and fragmentation theory? According to Jones and
Kierzkowski (2004a) it can be summarized as follows: First, consider two separate possi-
bilities of production locations and production costs. One, IF (integrated firm) is when
all production takes place in a single location. The other, OF (outsourced fragments), is
when production takes place in more than one location (outsourced). It is assumed by
convenience that production costs in OF are always lower than in IF because in sepa-
rate locations “factor prices or factor productivities are for each fragment more suited
to factor proportions in that fragment. Regions in which labor is relatively inexpensive
are used for the more labor-intensive fragment” (Jones and Kierzkowski, 2004, p. 7).

Costs of production in IF must then be compared to costs in OF added to costs
of transportation, communication and knowledge transfer (service links). The crucial
aspect is which activity exhibits increasing returns to scale. In the first case, increasing
returns happen in production blocks, at the same time that service links have constant
returns to scale. It is shown that in this case, after a certain level of production, costs
in IF are lower than in OF plus service links. So, increasing returns in production lead
to agglomeration of production.

In the second case, production costs are constant to scale while service links exhibit
increasing returns. In this case, after a certain level of production, OF-plus costs are
lower than IF, leading to fragmentation of production. Summarizing, depending on
where happen increasing returns, production is integrated in one location, thanks to
economies of scale or is fragmented in several locations, across the border, thanks to
differences in relative factor prices in different countries.

Why fragmentation of production became more prevalent in the last years? The
answer lies, of course, in what happened to service links. This is not to say that increasing
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returns vanished from manufacturing production but that the reduction in these other
costs has more than compensated them. Four factors have played a major role in this
aspect (Jones et al., 2004; Bonham et al., 2007). First, comes separability or modularity
of production stages. In most value chains, components may be used interchangeably
in different production process, mainly in electronics.

Second, there is evidence of falling transports costs which benefits trade in parts
and components and also finished goods, making it cheaper to split production worl-
dwide. Third, barriers to trade have declined substantially during the last decades.
According to data by TRAINS/UNCTAD (World Bank, 2010), tariffs from high inco-
me countries for manufactured goods (classes 5-8) fell from a range of 3.9% — 8.5% in
1989 to a range of 1.6% 4.6% in 2010. Considering low and middle income countries,
the fall is even more pronounced - from a range of 22.7% 33.3% in 1989 to 5.3% —
11.5% in 2010.

Finally, the reduction in communication costs, due to progress on internet and
telecommunications in general, made it much easier and speedier to coordinate and
monitor activities in separate locations.

The other literature refers to Global Production Networks (GPN). In the last 50
years a lot has been written about internationalization of production and MNCs. It is
a well established fact that MNCs set production facilities in different locations for a
variety of reasons®. But, until recently, production was essentially organized within firm
boundaries. The novelty is that, in the last years, it is also organized trough markets. i.e.
made by different firms. So each firm is responsible to one or several production pha-
ses. We may say that fragmentation of production refers to the fact that production is
a multi-country process, and GPN refers to it being a multi-firm process. This form of
governance has received other names, more or less interchangeable, like global com-
modity chains or global value chains (Gereffi, 1999, 1994; Gereth et al., 2005) and also
Global Flagship Networks (GFN) (Ernst 2005a, 2005b).

But what drives the creation of this network? Gereffi et al. (2005) state that transac-
tion cost economics explains why global production is organized within firm boundaries
or trough markets. They try to build a theory of value chain governance based on three
factors. The first is complexity of information and knowledge transfer, specially of pro-
duct and process specifications. The second is the degree to which this information and
knowledge may be codified and thus transmitted to partners. And finally, the capability of
actual and potential suppliers to understand and adopt the required knowledge. If these
three factors are classified as high or low, eight possible combinations are allowed, from

? See Dunning (1998, 1993) for instance.
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which the authors retain only five possible types of governance, namely: markets, modular
value chains, relational value chains, captive value chains and hierarchies. From markets
to hierarchies, the degree of coordination and power asymmetry increases.

Ernst and Kim (2001), on the other hand, consider that the main drivers of GPN
formation are institutional change trough liberalization, information technology and
competition. By the first factor, they mean liberalization of trade, capital flows, FDI
policies and privatization. As for the second, is the “rapid development and diffusion
of information and communication technology”. And the third refers to the fact that
firms must now be competitive in major markets and in different countries, changing
the determinants of firm organization and location. “No firm, not even a dominant
market leader, can generate all the different capabilities internally that are necessary to
cope with the requirements of global competition. Competitive success thus critically
depends on a capacity to selectively source specialized capabilities outside the firm...”
(op.cit., p. 6)

GPNss are organized as follows. At the top of the value chain, there is a flagship
company, also called vendor, that detains some core competencies and proprietary
assets in key areas. This firm coordinates and controls, in varying degrees, the whole
production process. In most cases (but not all), the flagship company is responsible for
the generation of knowledge and, in some cases and in varying degrees, for product
development. Development (in some degree) and manufacturing are the tasks of local
suppliers. Some authors make a division between higher tier suppliers and lower tier
suppliers (Ernst 2005a; Ernst and Kim, 2001).

Higher tier suppliers have also capabilities in areas like designing review, proto-
type building, pilot production and mass manufacturing. In many cases, they are also
responsible for R&D and product development. Lower tier suppliers generally do not
have proprietary assets and their advantage lies in low cost and speed of production,
with tiny profit margins.

Hobday (1995) puts the development of GPN in historical perspective, especially
in Asian countries, introducing the idea of latecomer firms, which are exactly the local
suppliers. As defined by him, latecomer firm “faces two sets of competitive disadvanta-
ges in attempting to compete in export markets. The first is technological in character.
[O] The second disadvantage concerns leading-edge markets and demanding users.
[O] (T)he latecomer firm is dislocated from the mainstream international markets it
wishes to supply” (op.cit., p. 1172).

GPNs are alternatively known by other names. Hobday (2000, 1995) utilizes the ex-
pression Original Equipment Manufacture (OEM) and Own Design and Manufacture
(ODM). The first designates systems where the latecomer is involved on mass produc-
tion, sometimes participating in the selection of capital equipment. The second system
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refers to situations when the subcontractor is also responsible for product design but
the brand remains a proprietary asset of the vendor.

Ernst (2005a) distinguishes between Contract Manufacturer (CM) and OEM. In
this view, OEM “derives their market powers from selling global brands, regardless of
whether design and production is done in-house or outsourced” (page 104). CM is the
firm responsible mainly for mass production and supply chain services.

To make things more complicated, Dedrick et al. (2007) state that CM is an old
name for small firms providing basically assembly services while ODM is a Taiwanese
name for a CM that also offers product engineering. OEM is an expression to be avoided
because it has been used to designate global flagships (in car industry) but also CM in
Taiwan. So, we consider that, to avoid all this confusion, we will refer only to flagship
and supplier, when talking about GPNs.

3. METHODOLOGICAL ASPECTS

As stated before, our goal here is to evaluate to which degree China is climbing up the
technology ladder and increasing the domestic content of her high tech exports. The
hypothesis is that many firms in developed countries, including Taiwan and South Ko-
rea, are increasingly outsourcing manufacturing and product development of high tech
goods to China and, as a consequence, she is increasing innovation efforts leading to a
greater production of parts and components for these goods.

Ideally, it would be necessary to obtain a direct measure of domestic value added in
high tech production industry. However, an input-output matrix would be needed at a
very disaggregated level. The problem is that this matrix is not available and it would
be very difficult to build it for a country with poor statistics like China.

In this paper, it has been adopted an alternative approach. Domestic value added
is the sum of incomes generated in the production process. Alternatively, it is the di-
fference between production value and intermediate consumption. In the case of high
tech industry, it is reasonable to imagine that the bulk of this consumption consists of
other high tech goods. Based on Brazilian intermediate consumption table for 2006,
in the case of electronic goods, consumption of electronics was 46% of total interme-
diate consumption in this activity (43% for 2000). Therefore, the difference between
industry production value and intermediate consumption of goods produced by the
same industry would be a sound proxy of the variation of its value added. By analogy,
the difference between exports and imports of its parts and components would also be
a fair proxy for the evolution of its domestic value added. It must be well understood
that this difference may be used to reflect the evolution of the domestic value added,
not its level. The latter is also the result of domestic production and exports of parts
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and components, domestic sales and imports of final goods, not to mention imports
and domestic production of the remaining inputs.

An important caveat refers to domestic market growth. Suppose that the export
value of a particular good remains stable for some years and the share of imported
parts and components is kept constant. At the same time, domestic sales of that good
increase by a significant amount, causing imported inputs to grow. In this case, as ex-
port value is constant while import value of inputs grows, our measure for domestic
value added will decrease.

It must be noticed that this methodology is in line with the recent WTO Made in
the World Initiative launched in 2010, that points to the importance of measuring trade
using value added (WTO and IDE-JETRO, 2011).

All data comes from WITS (World Bank, 2010) at Standard International Trade
Classification, rev. 3* at 5 digit level and the period under analysis is 1992-2009. At this
level of disaggregation, export and import data is broken down between final goods and
parts thereof — only goods classified in divisions 75, 76, 77, 79, 87 and 88. As mentioned
above, it does not comprehend parts and other inputs classified in other divisions. For
instance, section 75 stands for Office machines and automatic data-processing machi-
nes. It is divided between 751 - Office machines, 752 - Automatic data-processing ma-
chines and units thereof; magnetic or optical readers, machines for transcribing data onto
data media in coded form and machines for processing such data, n.e.s. and 759 - Parts
and accessories (other than covers, carrying cases and the like) suitable for use solely or
principally with machines falling within groups 751 and 752. We have labeled 751+752
as final goods and 759 as inputs. Sometimes data at 4 digit level is all we need, but so-
metimes it is necessary to go to the 5 digit level.

Based on this methodology, it has not been possible to include every product at 4
or 5 digit level. In some cases, some goods were included as final goods and others as
their parts and components. But in other cases, this distinction was not possible, even
at five-digit level of SITC 3. (data at SITC rev. 4 is more disaggregated, but the series is
much shorter). Some goods may be classified as parts and components for many diffe-
rent other products, like diodes, transistors and similar semiconductor devices (7763).
In other cases, like instruments and appliances for medical, surgical, dental or veteri-
nary purposes (872), it was not possible to detect appropriate parts and components.
In the great majority of cases, especially in more recent years, at least 75% of categories
included as high tech goods could be classified by means of this procedure. We call each

set of final goods/parts and components a pair.

* Heretofore simply SITC3.
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Additionally, we have utilized a classification of goods by technological intensity
developed by UNCTAD plus a minor modification, which is the disaggregation of sec-
tion E on E1 and E2 as presented in Table 1. In this paper, we shall analyze exclusively
goods classified as E2 or high tech goods. In Annex 1 we present all goods at 3-digit
level, according to SITC rev.3.

Table 1 - Goods by technology intensity

A - Primary goods

B - Manufactured goods intensive in labor or natural resources

C - Manufactured goods with low technology intensity

D - Manufactured goods with medium technology intensity

E1 - Manufactured goods with high technology intensity — chemicals

E2 - Manufactured goods with high technology intensity - electronics, aircraft and precision instruments

F - Goods not classified elsewhere

G1 - Goods not analyzed for insufficiency of data
G2 - Fuels
Source: Author's elaboration based on UNCTAD (2002).

4. RECENT CHANGES IN HIGH TECH TRADE

To put Chinese trade flows in high tech goods in perspective, we will analyze the
main changes in bilateral world trade. International trade in high tech goods incre-
ased dramatically in the last twenty years. From world exports of about US$ 393
billion in 1990, they have reached US$ 1,510 billion in 2009 (see Figure 1). But

Figure 1 - World exports of high tech goods for selected
countries and groups of countries (in US$ million)
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more impressive are the changes in its structure. As may be seen from Tables 1 and
2, non-Asian countries (especially United States and European Union) have seen
their share decrease from 65% in 1990 to 49% in 2009, while Japan watched its ex-
ports share decline from 18% to 5%. At the same time, developing Asia countries®
increased their overall exports ten-fold, from US$ 68,6 billion to US$ 689,9 billion
in 2009, augmenting their share from 18% in 1990 to 46% in 2009. But this figure
wouldnit be the same without China exports climbing from US$ 4,3 billion to US$
347 billion at the same time.

These changes reflect, in large degree, the increase in intra-Asian trade in these
goods. From 1990 to 2009, exports from ASEAN, Asian NIEs and China to these same
countries jumped from US$ 18 billion to US$ 285 billion, or from 5% to 19% of global
flows. And the change in East Asian trade is basically the result of the rise of Global
Production Networks in high-tech industries. This movement started with developed
countries like Japan, European Union and United States oft-shoring production to the
NIEs countries. But in the last twenty years, global companies outsourced increasing
shares of their production (including more technology intensive production proces-
ses) to developing Asian countries, thanks to the existence of relatively high-skilled
workers with low reduction of trade and investment barriers and a decrease of trans-
port costs.

Beginning in the nineties, countries like Hong Kong and Taiwan transferred parts
of their value chain to mainland China, mostly final assembly processes, intensive in
non-skilled labor. For some years, multinational corporations (especially from Asian
countries) exported parts and components to China only to be assembled and re-ex-
ported to final consumers.

This reorganization of the global production process was responsible to a significant
part of international trade flows in high tech goods in the last 20 years.

As a consequence, developing Asia except China, exports to non-Asian countries
increased slightly in relative terms during the nineties only to reduce their share in the
next nine years. At the same time, Japanese exports decreased even in absolute numbers.
Chinese exports, on the contrary, plummeted during all these years, but especially after
2000. From almost zero in 1990, China reached 37% of Japanese imports and 19% of
Other countries imports in 2009. Also remarkable is the increase in China-NIEs trade.
While NIEs exports to China jumped from USS$ 3,6 billion in 1990 to US$ 94,4 billion
in 2009, Chinese exports to the NIEs climbed from US$ 3,7 billion to US$ 107.3 billion.
In other words, the bulk of the increase in China imports during these years came from

> Countries belonging to the Association of South-East Asian Nations (ASEAN) and the Newly Industriali-
zed Nations and China (Asian NIEs).
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NIEs, in first place, followed by Other (basically developed countries) and Japan. Me-
anwhile, almost one third of Chinais exports growth was directed to the NIEs.

Mostly, China-NIEs trade reflects flows to and from Hong Kong and mainland
China, that can be explained in large part by the fact that Hong Kong is today more a
commercial than a manufacturing location. But a growing share of these bilateral flo-
ws is also the result of trade between China and Taiwan. And as will be explained in
more detail in the next section, China is increasing its share in the manufacturing of
intermediate goods in high tech goods. In other words, China is less and less a mere
final assembler of high tech goods on its final stages of production, to become a pro-
ducer of its parts and accessories, bringing as a consequence an increase in its domes-
tic value added. This process could only be the result of large efforts in innovation and
labor qualification.

In the present paper, as already explained, high tech goods means electronics, air-
craft, precision instruments and photographic and optical goods. From China point of
view, the most relevant ones are office and data processing machines and its parts and
telecommunication and sound recording and reproducing equipment (which includes
TV receivers and telephone sets).

So, the remainder of this section will focus on trade flows in these two value chains.
Letis start with office and data processing machines. In terms of SITC3, these goods
represent chapter 75 (Office machines and automatic data-processing machines) split
into 751 (Office machines), 752 (Automatic data-processing machines and units thereof;
magnetic or optical readers, machines for transcribing data onto data media and machi-
nes for processing such data, n.e.s.) and 759 (Parts and accessories suitable for use solely
or principally with machines falling within groups 751 and 752). The first two sections
are final goods and the last one, their main inputs.

Trade flows in both groups of goods increased substantially from 1990 to 2009. 751
+ 752 (“computers’, for short) exports jumped from US$ 81.4 billion in 1990 to US$
301.7 billion in 2009, as can be seen from Tables 3 and 4. It is easy to see that the share
from developed countries dropped dramatically from 80% to 39% during this period.
At the same time, exports from NIEs increased from 1990 to 2000 only to drop in the
last decade, while flows from ASEAN countries also experienced a huge increase. This
increase in intra-regional trade in IT goods was already analyzed by Bonham et al.
(2007). But what happened to China exports is astonishing. From almost zero in 1990,
its exports were propelled to US$ 125 billion in 2009, or 42% of total external sales of
these products.

It is interesting to examine what happened to global sales of main inputs for “com-
puter” final goods, classified in section 759. From 1990 to 2000, its total exports in-
creased 232%, to reach US$ 165 billion. During this period, Chinese exports jumped
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from a very small figure to US$ 6 billion, or 3.7% of total trade. But in the next 9 years,
its exports jumped to US$ 32 billion, or a share of 18%, the double as the figure for
ASEAN countries. During these years, exports from all other countries, except ASITAN
NIEs, decreased in absolute figures. And 40% of Chinais exports went to ASTAN NIEs
and 45% to Other countries. This means that China gained competitiveness not only
in final goods, which are more intensive in low wage labor in its final production pha-
ses, but also in parts and components, that require much more specialized labor for its
manufacturing. This gain came as companies from other Asian countries, especially
Taiwan, expanded its plants in mainland China.

Another interesting aspect is the increasing complementarity between China and Asian
NIEs in high tech trade. Both in computers and its parts and components, bilateral flows
between these countries increased by a substantial amount. For instance, in heading 759
exports from Asian NIEs to China jumped from US$ 346 million in 1990 to US$ 19458
million in 2009. At the same time, exports from China to these countries increased from
only US$ 90 million to astonishing US$ 12380 million. These figures suggest that not only
is China importing intermediate goods to final assembling but is also assuming an impor-
tant role in the supply chain for data processing machines industry in Asia, providing parts
and components to countries like South Korea and Taiwan. As will be seen in the next pa-
ragraphs, more or less the same picture emerges in telecom goods.

Turning now to Radio & TV receivers and parts, analysis is based on final goods
(761 - Television receivers including video monitors and video projectors, 762 - Radio-
-broadcast receivers and 76432 — mobile phones) and its parts (7761 - Television pictu-
re tubes, cathode-ray , 7762 — Other electronic valves and tubes - including television
camera tubes - and 764.93 - Parts and accessories suitable for use solely or principally
with the apparatus of division 76: with the apparatus and equipment of groups 761 and
762 and subgroups 764.3 and 764.8)°. Although telephone sets are classified elsewhe-
re, in heading 764.11, mobile phones must be analyzed together with Radio and TV
receivers because parts of both groups are included under heading 764.93 and cannot
be further disaggregated.

As can be seen from Tables 7, 8, 9 and 10, global exports of final goods rose five-
fold from 1992 to 2009, to reach US$ 216.6 billion, while sales of its parts jumped from
US$ 25 billion to US$ 44.8 billion in the same period. It is remarkable that 40% of the
increase of final goods exports came from the Rest of the World. This increase derives in
great part from exports of TV receivers from Eastern Europe (Hungary, Czech Republic,
Slovakia and Poland) and Mexico. At the same time, exports from Japan plummeted

¢ Even at-5 digit level, the classification is not split enougt to avoid counting of parts that do not belong to
this group. Data must be seen only as a proxy for effective flows.
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while ASEAN sales almost doubled. But the most striking feature is the performance
of Chinese exports that reached US$ 59.2 billion, or 27% of total exports in 2009. This
makes China the biggest TV and radio receivers and mobile phones exporter, with
roughly 2/3 of its sales going to the Rest of the World (ROW).

Total exports of parts and accessories increased during the nineties to decrease in the
following years. Sales from the ROW reached US$ 27.5 billion in 2000 only to fall to US$
17 billion in 2009. Exports of parts and accessories are increasingly made in Asian coun-
tries. While ASEAN countries were responsible for 9% of total exports, China accounts
for 23%, an equivalent share of final goods market. And it is also worth noting that most
of its sales are directed to developed countries — NIEs, Japan and ROW".

5. CHANGES IN CHINESE EXPORTS BY TECHNOLOGY INTENSITY

Until very recently, China was a low value added goods exporter, as may be seen from
Figure 2. Considering only the categories from A to E2, in 1985 86% of its exports con-
sisted of goods of categories A and B, i.e., commodities and products intensive in natural
resources or labor; this figure decreased to 56% in 1997, still a substantial amount. But in
2009, only 32% of its exports consisted of these goods, while the share of electronics and
precision instruments, which was close to zero in the early eighties, jumped to 27%.

The bulk of this increase came from computers and telecom goods, where lies Chi-
nese comparative advantages. Most importantly, Chinese increasing advantages in these
goods correspond to the decreasing advantages of developed countries in these same
sectors. Figure 3 depicts the trade balance of high tech goods, for China and high in-
come countries, split by main categories. As can be seen, especially in computers, the
increase in trade balance in China equals the decrease in high income countries. Net
exports of telecom goods also turned positive and gained momentum after 2007, whi-
le the opposite occurred in high income countries since 2004. As for the other main
categories of high tech goods, namely aircraft, professional, scientific and controlling
instruments and photographic apparatus and equipment and optical goods, China trade
balance continued in negative territory.

Only in 2004 high tech goods became the most important export category. Of cour-
se, its production is still concentrated in a few goods. But this is not very different from
what happened in other Asian countries, like Korea or Japan, where high tech produc-
tion and exports are also concentrated in a limited amount of goods.

We turn now to the analysis of the domestic value added of the main categories. As

mentioned above, data has been prepared at 4 or even 5 digit level,

7 Mostly, ROW market for parts and accessories comprises developed countries and Eastern Europe.
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Figure 2 - Chinais exports by technology intensity (in US$ billion)
400
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Source: World Bank (2010).

6. DOMESTIC VALUE ADDED IN FOREIGN TRADE HIGH TECH GOODS

As already mentioned, the analysis will be based on a proxy for domestic value added,
consisting of the difference between exports of final goods and imports of their main
parts and components, as identified by COMTRADE data, for goods classified as in-
tensive in high technology (see Annex A). Although this not strictly domestic value
added, we will use this terminology for convenience. All data are shown as a % of ex-
ports of the two-digit division.

Starting with division 75, Office machines and automatic data processing machines,
it has been possible to determine five pairs of goods. It is easy to see by Figure 4 that the
most important one is automatic data processing machines, computers for short, as its
value corresponds to almost all chapter 75. From 1992 to 1995, domestic value added
asa % of division 75 exports reversed its signal from negative to positive, reaching 30%.
In 2003, they reached another level, of around 75%, that remained more or less constant
since then. The other four categories are office machines and their share in world trade
is small and decreasing, like typewriters and calculating machines.

Chapter 76 includes telecommunications, sound recording and television equipment,
with a pattern very similar to division 75. In this case, we could identify four categories:
761-762-7643 comprises TV and radio receivers (basically flat panel TVs) and mobile
phones?, 763 sound and TV recorders and reproducers, 7641 — basically telephone sets

8 Mobile phones are not included in subgroup 7641 but in basic heading 764.32 (transmission apparatus incor-
porating reception apparatus). But it is impossible to separate it from 761-762 because its parts are included
in the same heading, 764.93. The alternative thus would be to eliminate these goods which would hinder
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Figure 3(a) - High income countries, trade balance,
high tech goods (in US$ billion)

150,0
100,0
50,0
(50,0)
(100,0)
(15010) T T T T T T T T T T T T T T T T
< e} © N~ o [} o - N ™ < w0 © N~ © [}
[} [} [} D D (o2} o o o o o o o o o o
[} [e)} [} [} D [} o (<3 o o o o o o o o
~ ~ ~ -~ ~— ~ N N N N N N N N N N
E2  -mmmmmeeee- Photog. Equipment Telecom and Mobile Phones
— — — — Computers Precision Instruments =~ -=====---=- Airplanes
Figure 3(b) - China, trade balance, high tech goods (in US$ billion)
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Source: Author's elaboration based on World Bank (2010).
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Figure 4 - Domestic value added, division 75, office machines and automatic
data-processing machines (as a % of exports)

100
80 =
60 ,/
40 - =
20 {2~ s [
0 \IEIS ——t—t o — +—3

-40
'60 T T T T T T T T T T T T T T T T T T
N [s0) < w0 © N~ <o) D o - N s < Y9} © N~ [ee] [e2]
D D [e2] [e2] (2] D D [e2] o (= o o o o o o o o
» » O » o oo O oo o 2 o o o oS o o o
— - - - - - - ~ N N N N N N N N N N
75 —@— Photocopying apparatus Computers

—@— Calculating, accounting and posting machines

Source: Author’s elaboration based on World Bank (2010).

(not including mobile phones, see footnote 9) and 7642 — microphones and loudspeakers.
Here, the most important group of goods consists of TVs, radios and mobile phones.
Domestic value added declined abruptly between 1992 and 1999. During this period,
China’s production of mobile phones was near zero. At the same time, imports of parts
and components grew at a rapid pace while TVs exports remained almost stagnant. But
in 2000 both exports of mobile phones and flat panel TV started growing at an impres-
sive pace. As a consequence, in 2009, domestic value added reached almost 75% of group
exports. As noted above, China is now the biggest world producer of flat panel TVs.
Domestic production of TV sets grew from almost zero in 1978 to 903 million units in
2008. But the surge in production and exports has been accompanied by a strong incre-
ase in domestic production of parts and components, especially electronic equipment
other than TV tubes. It must also be noted that domestic production of mobile phones
increased ten-fold from 2000 to 2008, reaching 560 million units, according to NBS data.
The third group in our analysis is Division 79, aircraft and associated equipment.
Clearly, China is not yet a net exporter of aircraft, as can be seen from Figure 6, but
is becoming an important producer. The evidence is the strong increase in imports of

parts and components for these goods.
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Figure 5 - Domestic value added, division 76, telecommunications and
sound-recording and reproducing apparatus and equipment (as a % of exports)
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Figure 6 - Domestic value added, division 79, aircraft and
associated equipment (as a % of exports)
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Division 87 includes all Professional, Scientific and Controlling Instruments. In this
case, it has been possible to disaggregate data up to every subgroup, at the 4-digit level.
Until 2001, the share of each subgroup was more or less balanced. But the surge of its
exports started in 2002, due basically to subgroup 8719, liquid crystal devices, lasers;
other optical appliances and instruments. Optical devices industry may have received
positive spillovers from the development of flat panel TVs production as there is a clear
convergence of technologies in these sectors. As may be seen from Figure 7, the rela-
tive weight of LCD, lasers and other optical appliances in total exports of Division 87
jumped from around 10%, in the first years of the series, to nearly 60% in the last three
years, greatly influencing the final result. It must be stressed that this a very highly tech-
nology intense industry and produces goods utilized by many other high tech sectors,

providing a clear statement of Chinais growth in technology absorption.

Figure 7 - Domestic value added, division 87, professional, scientific and
controlling instruments and apparatus (as a % of exports)
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Source: Author’s elaboration based on World Bank (2010).

Finally, Division 88 refers to photographic apparatus, equipment and supplies and
optical goods, watches and clocks. The most important subgroups therein are 8811-8813
photographic equipment and supplies, 8842 — spectacles and spectacle frames and 885
— watches and clocks. It is worth noting that, in order to include digital photo cameras,
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we had to consider also heading 763.81, although it belongs to Telecommunications
Equipment’. At the same time, it has not been possible to include all parts and compo-
nents related to this item which are considered as parts and components for TV and
radio receivers. So, any underestimation here is compensated by an overestimation
of the same amount in TV and radios. But even if, say, half the value for its parts and
components is included as imports, the amount of domestic value added would not
change dramatically, especially in the last 4 years. And the increase in DVA for photo-
graphic equipment is very strong since 2000. At the same time, the other two items did
not show any substantial increase. Our measure of DVA jumped from 25% of exports

in 1992 to more than 90% in recent years

Figure 8 - Domestic value added, division 88, photographic apparatus, equipment and
supplies and optical goods, watches and clocks (as a % of exports)
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Summing up, there has been a strong increase in domestic value added in some
high tech goods produced in China since 2002-2003, basically in automatic data pro-
cessing machines, TV and radio equipment, including mobile phones, optical instru-
ments (LCD) and photographic and cinematographic equipment. From the products

? This heading includes TV cameras and video cameras, which is a source of error. But it is a much smaller
error than not to include digital cameras in the item for Photographic Equipment.
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examined above, only aircraft industry has presented a weak performance. The incre-
ase of our measure of domestic value added in relative terms to exports indicates that
the share of components manufactured in China to the exports value is higher than it
was some twenty years ago and that reflects Chinais augmented capacity to participate
in the value chain.

This astonishing performance reflects, of course, the process of fragmentation of
production and the creation of Global Production Networks. But, as stressed by most
authors, this could not be achieved without a great effort on innovation by China,
making their firms capable to adopt and adjust foreign knowledge in order to climb
up the technological ladder. And it is also the result of many years of investments in
education on every level, from fundamental to superior degrees. A well educated and
trained labor force is crucial for a rapid productivity increase like this one.

7. CONCLUDING REMARKS

The purpose of this paper was to present evidence about the profound changes that
occurred in Chinais high tech exports in the last two decades. More specifically, we wi-
shed to show, after presenting a general background on high tech goods bilateral flows,
that China is transforming its role in the manufacturing process of this industry. Since
the beginning of the last decade, China has been able to climb the technological lad-
der, not only increasing its exports of final goods but also its production of parts and
components, as revealed by the huge increase in our gauge of domestic value added,
the difference between exports of final goods and imports of parts and components. In
office and data processing machines, for instance, the domestic value added as a % of
total exports increased from — 25% in 1992 to 85% in 2009. At the same time, the same
figure for professional, scientific and controlling instruments jumped from 21% to 75%.
The picture that emerges is that China, in many high tech sectors, like telecommunica-
tions and computer equipment, is no longer a mere final assembler but a producer of
core technology embedded in vital parts and components goods.

This performance resembles, in many ways, what happened to other industrialized
Asian countries in the recent past, like Japan, Korea or Taiwan. But what is striking here
is the speed at what it is happening and its amount. As was shown, in many industries
as important as computer and telecommunication, the share of Chinese exports is ra-
pidly increasing and is already very substantial.

The analysis of the reasons behind this process is not the subject of this paper. Many
factors may be presented, like the low cost of labor, the impact of domestic market scale
on the production cost and the undervalued exchange rate. But certainly none of the-
se could have had any big impact if the indigenous efforts in innovation and education
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were not made long before that. No country can be as competitive as China in goods as
knowledge intensive as motherboards, chips, flat TVs components, etc. without a very
high skilled labor force and a very integrated and technologically advanced manufac-
turing industry. This is even more remarkable when we remember that, in contempo-
rary GPNs, domestic firms can be also held responsible not only for mass production
but also for development process, like prototype building and pilot production. And
for this to happen, there must be a lot of spillovers from one sector to the other and
from one firm to the other.
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ANNEX A

STANDARD INTERNATIONAL TRADE CLASSIFICATION,
REVISION 3

GOODS CLASSIFIED AS HIGH TECH

Office machines

Automatic data-processing machines and units thereof; magnetic or optical rea-
ders, machines for transcribing data onto data media in coded form and machines
for processing such data, n.e.s.

Parts and accessories (other than covers, carrying cases and the like) suitable for
use solely or principally with machines falling within groups 751 and 752
Television receivers (including video monitors and video projectors), whether or
not incorporating radio-broadcast receivers or sound - or video-recording or re-
producing apparatus

Radio-broadcast receivers, whether or not incorporating sound-recording or re-
producing apparatus or a clock

Sound recorders or reproducers; television image and sound recorders or repro-
ducers; prepared unrecorded media

Telecommunications equipment, n.e.s., and parts, n.e.s., and accessories of appa-
ratus falling within division 76

Thermionic, cold cathode or photo-cathode valves and tubes (e.g., vacuum or
vapour or gas-filled valves and tubes, mercury arc rectifying valves and tubes,
cathode-ray tubes, television camera tubes); diodes, transistors and similar semi-
conductor devices;

Aircraft and associated equipment; spacecraft (including satellites) and spacecraft
launch vehicles; parts thereof

Optical instruments and apparatus, n.e.s.

Instruments and appliances, n.e.s., for medical, surgical, dental or veterinary pur-
poses

Meters and counters, n.e.s.

Measuring, checking, analyzing and controlling instruments and apparatus,

n.e.s.
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Photographic apparatus and equipment, n.e.s.

Photographic and cinematographic supplies

Cinematographic film, exposed and developed, whether or not incorporating
soundtrack or consisting only of soundtrack

Optical goods, n.e.s.

Watches and clocks



