Chapter 5

Exports of Parts and Components by
Different Types of Firms in the People’s
Republic of China: A Comprehensive
Examination

Hyun-Hoon Lee, Donghyun Park, and Jing Wang

Abstract Using highly disaggregated HS 8-digit product-category level data col-
lected by the General Administration of Customs for 2000 and 2008, we compre-
hensively and systematically assess the People’s Republic of China’s (PRC) exports
of two types of manufactured goods (parts and components and final goods) as well
as of nonmanufactured goods by different types of firms (foreign firms, domestic
private firms, and domestic public firms). Our empirical framework is based on the
gravity model, which we find works well for all specifications, and our results are
largely consistent with economic intuition. All three different types of firms in the
PRC export more to larger countries and less to countries that are farther away,
irrespective of the type of product. Replacing the value of exports with the goods-
extensive margin (i.e., number of goods) and goods-intensive margin (i.e., value of
exports per good), the results again are largely consistent with economic intuition.

An earlier version of this chapter entitled “Different Types of Firms, Different Types of Products,
Different Directions of Trade, and Their Dynamics: The Case of China” was presented at the 15th
Korea Economic Association’s International Conference (June 2012), Asia-Pacific Trade
Seminars 2012 Seminar (July 2012), and Korea and the World Economy XI Conference (July
2012). We are grateful to the participants for their useful comments and suggestions. Particularly,
we are indebted to Sven Arndt, Bred Jensen, Fukunari Kimura, and Hankyung Sung for their useful
comments. Part of the above paper was revised for PRC imports and has been published in China
Economic Review (Lee, Park, and Wang 2013a), and this chapter is a revised version of the part for
PRC exports.
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5.1 Introduction

The People’s Republic of China (PRC) has emerged as a global economic heavy-
weight since the late 1970s. The PRC’s phenomenal rise reflects its success in
export-oriented manufacturing. International trade has been the main mechanism
which transformed the PRC from a poor, isolated economy cut off from the rest of
the world into a dynamic, open economy which plays a key role in the global
economy. In the context of global trade, the PRC lies at the heart of global
production networks which are based on cross-border flows of parts and compo-
nents, culminating in their assembly into final products. Furthermore, foreign direct
investment by multinational firms which produce different parts and components in
different countries has further fueled global production networks and hence trade in
parts and components.

According to evidence uncovered by Amighini (2012), the PRC rapidly
expanded its market share of the global trade in information and communication
technology (ICT) parts and components, and became one of the top three world
exporters. Athukorala and Yamashita (2008) analyze the trade imbalance between
the PRC and the United States (US) through the lens of global production sharing.
Their in-depth analysis of the role of the two countries’ evolving roles in global
production networks indicates that the US trade deficit is primarily a structural
phenomenon which is the consequence of the PRC’s central role as the final
assembly center of Factory Asia, or the regional production network of East and
Southeast Asian countries which have collectively become a key
manufacturing hub.

Examining trade flows between the PRC and its two largest trading partners,
Japan and the US, Dean, Lovely, and Mora (2009) reveal that only a small share of
these flows represent arm’s length, one-way trade in final goods. Instead, they found
extensive two-way trade, deep vertical specialization, concentration of trade in
computers and communication devices, and a prominent role of foreign-invested
enterprises.

Analysis of East Asian export performance by Athukorala (2005, 2009, 2010)
yields evidence of the PRC’s rise as a major player in global trade of machinery
parts and/or components. Kim, Lee, and Park (2010) analyzed shifts in Asia’s
global and regional trade ties. Their findings confirm the PRC’s central role as
the assembly and production hub of fast-growing intra-Asian trade. Furthermore,
the PRC’s share in the parts and components trade of the European Union (EU) and
US is growing. This confirms the growing integration of East Asia’s production
chains into the global business network.

Thus, despite the central role of the PRC in parts and components trade, most
previous studies on the PRC’s components trade have been limited to a particular
country or specific industries. Lee, Park, and Wang (2013b) provide a complete
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description of the PRC’s parts and components trade, as compared to its final goods
trade, for the period 1992-2009. This chapter is an extension of our previous paper
as regards the following two points:

(i) While Lee, Park, and Wang (2013b) did not differentiate between different
types of firms, we evaluate in this chapter how the PRC’s public firms, private
firms, and foreign investment firms are different in PRC exports of parts and
components.

(i1)) While Lee, Park, and Wang (2013b) considered only total exports of parts and
components, we anatomize in this chapter PRC exports by examining (product
and country) extensive and intensive margins of exports.

The examination of extensive and intensive margins of PRC exports is of
particular interest as the focus of research on international trade has recently shifted
from industries and countries to firms and products and a key implication of the firm
heterogeneity theory is that extensive and intensive margins of international trade
should be examined separately. For example, the seminal theoretical model of
Melitz (2003) shows that the extensive margin of the number of exporting firms
should increase with the size of the destination market, since in larger markets firms
of lower productivity can generate sufficient variable profits to cover the fixed costs
of exporting. Bernard, Jensen, and Schott (2009) show empirically that in the case
of the US, while the majority of the variation in flows across countries can be
explained by the extensive margins of the number of firms and products, year-on-
year changes in trade are mostly driven by the intensive margin of trade within
continuing firm—product—country trade relationships.

The main objective of the present study is to assess comprehensively and
systematically the PRC’s exports of parts and components conducted by different
types of firms. For this purpose, as in Lee, Park, and Wang (2013a), this study uses
the PRC’s export flows data collected by the General Administration of Customs of
the PRC for 2 years: 2000 and 2008.> The database from the PRC Customs
Administration includes the free on board (FOB) value of both exports and imports
of the PRC for 243 destination and/or source economies and 7,526 different
products at the 8-digit Harmonized System (HS) level. For each shipment, it also
provides information on type of firm, transportation mode, customs office, and
firm’s geographic information.

A similar approach is adopted by Lee, Park, and Wang (2013a), for the PRC’s
imports of parts and components, pointing to its sheer size and explosive growth as
well as its emergence as a globally influential importer in its own right. A number of
recent empirical studies also use the Customs Administration database and other
micro datasets to investigate the consequences of firm ownership on size,

"Bernard et al. (2011a) provide a comprehensive survey.

2 The data collected by the PRC Customs Administration has also been used by Lu, Yi, and Tao
(2010), Manova and Zhang (2009), Manova, Wei, and Zhang (2011), and Du et al. (2012) in their
studies for the differential behavior of foreign and domestic firms in international trade.
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productivity, capital and skill intensity, and wages. For example, Lu, Yi, and Tao
(2010) find that foreign affiliate exporters are less productive than nonexporters,
while domestic exporters are more productive than nonexporters. Manova and
Zhang (2009) find that, compared to private domestic firms, foreign-invested
firms trade more and import more products from more source countries, but export
fewer products to fewer destinations. Manova, Wei, and Zhang (2011) show that
foreign-owned firms and joint ventures perform better than private domestic firms.
Du et al. (2012) find that exporting delivered significant productivity gains for
domestic firms but not for foreign affiliates. None of these studies, however,
examine how trade in parts and components is different from trade in final goods.

5.2 Descriptive Statistics

In this section, we provide some descriptive statistics pertaining to the role of
different types of firms and products in the PRC’s trade. Firms are categorized
into three different types—domestic public firms, domestic private firms, and
foreign-invested firms—in accordance with the Regulation of the People’s Repub-
lic of China on the Management of Registration of Corporate Enterprises.’

5.2.1 Relative Shares of PRC Exports by Different Types
of Firms

The changing pattern of PRC exports during the period 1993-2010 is shown in
Fig. 5.1. Exports grew at a steady pace, except in 2009, when global trade shrank in
the wake of the global financial crisis. Since joining the World Trade Organization

3 See Government of the People’s Republic of China, National Bureau of Statistics (2010). Public
firms are further categorized into two groups: state-owned enterprises (SOEs) and collectively
owned enterprises. SOEs refer to business entities whose entire assets are owned by the state.
Collectively owned enterprises refer to business entities whose assets are owned collectively by a
town or a group of people. Private firms are also further categorized into two types: A sole
proprietorship company is solely invested by a natural person whereas a joint stock company is
a company whose capital is divided into shares. Foreign-invested firms can be categorized into
three types: Sino-foreign cooperative enterprises, Sino-foreign joint ventures, and foreign-funded
firms. In Sino-foreign cooperative enterprises, the foreign party typically supplies all or most of the
capital and technologies, while the PRC party supplies land, factory buildings, and useful
facilities. In Sino-foreign joint ventures, foreign companies or individuals and PRC companies
or individuals typically invest together, operate together, take risk according to the ratio of their
capital, and jointly take responsibility for their profits and losses. Foreign-funded firms can be
either wholly foreign-owned enterprises which are exclusively invested by foreign companies or
foreign-funded shareholding companies which are shareholding companies partially funded by
foreign companies or individuals.
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Fig. 5.1 Export shares of domestic and foreign-invested firms in the PRC ($ billion).
PRC People’s Republic of China (Source: Government of the PRC, National Bureau of Statistics
(2010))

(WTO) in November 2001, the PRC has seen its trade grow exponentially. The
PRC’s exports expanded 2.7 times between 1993 and 2000, from $92 billion to
$249 billion. The growth accelerated between 2000 and 2008, when exports
expanded 5.7 times from $249 billion in 2000 to $1,430 billion in 2008. During
this period, foreign-invested firms, who entered during a massive wave of foreign
direct investment inflows, accounted for the greater part of PRC exports.*

Our analysis centers on PRC export data for 2000 and 2008. It should be noted
that 2000 is the year before the PRC joined the WTO and 2008 is the year before
global trade collapsed during the global crisis.

Table 5.1 is a summary of the relative shares of different firms in PRC exports.
All goods are classified as either nonmanufactured goods (HS 01-27) or
manufactured goods (HS 28-92). Manufactured goods are further classified as
final goods and intermediate goods (i.e., parts and components). We define inter-
mediate goods the same way as Athukorala (2010), who identifies a total of
525 6-digit manufactured goods HS codes (HS 28-96) as intermediate goods.
One difference is that we exclude the 17 6-digit HS codes in HS 93-96 classified
as “Others.”

Table 5.1 also shows that foreign firms accounted for the majority of total PRC
exports in 2008. The share of foreign firms stood at 55.4 % of total exports in 2008,
up from 48.0 % in 2000. The dominance of foreign firms is more visible in the
exports of manufactured goods. In 2008, the share of foreign firms in PRC
manufactured exports stood at 56.6 %. In the context of manufactured exports,

*This pattern is also similar for PRC exports. See Lee, Park, and Wang (2013b).
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Table 5.1 PRC exports of different product groups by different types of firms ($ billion)

2000 Share (%) 2008 Share (%)

All goods 249.2 1,428.0

Domestic public firms 127.0 51.0 311.9 21.8

Domestic private firms 2.4 1.0 325.7 22.8

Foreign-invested firms 119.5 48.0 790.6 55.4
Nonmanufactured goods 24.0 75.2

Domestic public firms 16.0 66.7 31.0 41.3

Domestic private firms 0.3 1.3 17.8 23.6

Foreign-invested firms 7.4 30.7 26.4 35.1
Manufactured goods 206.9 1,269.0

Domestic public firms 101.3 49.0 267.0 21.0

Domestic private firms 1.8 0.9 282.6 223

Foreign-invested firms 103.8 50.2 718.8 56.6
Final goods 153.7 1,026.1

Domestic public firms 87.7 57.0 230.9 22.5

Domestic private firms 1.6 1.1 244.8 23.9

Foreign-invested firms 64.5 41.9 549.8 53.6
Parts and components 53.2 242.9

Domestic public firms 13.7 25.7 36.1 14.8

Domestic private firms 0.2 0.4 37.8 15.6

Foreign-invested firms 394 74.0 169.0 69.6

Source: Authors’ calculation using data from the PRC Customs Administration
Note: Totals may not add up due to rounding
PRC People’s Republic of China

the dominance of foreign firms is even more pronounced for intermediate goods. In
2008, foreign firms accounted for 69.6 % of PRC intermediate goods exports.

Turning to exports by PRC domestic firms, the share of public and private firms
in total exports was roughly the same at around 22 % each.’ The exports of parts and
components follow a similar pattern, with both public and private firms accounting
for about 15 % of total exports in 2008.

Going forward, however, private firms are expected to play a much larger role in
PRC exports and imports, regardless of the kind of product. Recent history attests to
the explosive rise of private firms in PRC trade. More specifically, the export share
of private firms shot up from 1.0 % to 22.8 % between 2000 and 2008, and their
import share from 0.6 % to 11.0 %. There was a correspondingly sharp decline in
the shares of public firms.®

3The role of public firms, however, is much larger than the role of private firms in PRC imports.
See Lee, Park, and Wang (2013a).

% Since the PRC began accelerating the reform of state-owned enterprises in 2003, many inefficient
small SOEs have gone bankrupt, while the private enterprises have increased rapidly.
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5.2.2 Major Destinations for PRC Exports of Parts
and Components

Table 5.2 shows the shares of major partners for PRC exports of parts and
components for different types of firms. As noted earlier, foreign-invested firms
took the lion’s share of the PRC’s global exports of parts and components. Another
notable aspect is that Hong Kong, China was the major destination for PRC exports
of intermediate goods in 2008, accounting for 22.2 %, followed by the EU-15 and
the North American Free Trade Agreement (NAFTA) countries which accounted
for 17.7 % and 17.4 %, respectively.’

Table 5.3 shows that PRC exports of parts and components are highly concen-
trated in general machinery (HS 84) and electric machinery (HS 85).

5.2.3 Extensive and Intensive Margins

As noted, many researchers in the literature of firm heterogeneity in international
trade have examined different types of extensive and intensive margins of interna-
tional trade. A lot of studies looked at the firm-extensive margin of trade, but recent
studies have analyzed goods-extensive margins and country-extensive margins. In
this chapter, we first analyze the PRC’s goods-extensive and -intensive margins and
do likewise for country-extensive and -intensive margins.

We can decompose bilateral exports T;; from country i to country j into:

Tij = NijAij  Aij=Tij/Ni;

where N;; is the goods-extensive margin of the number of product observations with
positive exports and A;; is the goods-intensive margin of average product exports.
Therefore, the PRC’s total world exports 7' can be decomposed into:

T = NA, A=T/N

where N is the goods-extensive margin of the number of product observations with
positive exports and A is the goods-intensive margin of average product exports.

"This is in consistent with Feenstra and Hanson (2004) who find that Hong Kong, China
distributes a large fraction of PRC exports.
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Table 5.2 Major destinations for PRC exports of parts and components ($100 million)

Exports
2000 2008
Partner Value Share (%) Value Share (%)
World 532.0 2,429.0
Domestic public firms 136.5 25.7 360.6 14.8
Domestic private firms 1.9 0.4 378.3 15.6
Foreign-invested firms 393.5 74.0 1,690.0 69.6
Hong Kong, China 123.3 23.2 540.0 22.2
Domestic public firms 30.0 24.4 53.8 10.0
Domestic private firms 0.4 0.3 37.7 7.0
Foreign-invested firms 92.9 75.3 448.4 83.0
Taipei,China 15.3 2.9 67.1 2.8
Domestic public firms 44 28.7 7.5 11.1
Domestic private firms 0.1 0.4 5.8 8.7
Foreign-invested firms 10.8 70.7 53.8 80.2
Japan 71.3 13.4 227.2 9.4
Domestic public firms 13.6 19.1 19.0 8.4
Domestic private firms 0.1 0.1 13.1 5.7
Foreign-invested firms 57.6 80.8 195.1 85.9
Republic of Korea 22.6 4.2 102.1 4.2
Domestic public firms 3.0 13.1 7.6 7.4
Domestic private firms 0.0 0.1 12.2 12.0
Foreign-invested firms 19.6 86.7 82.2 80.5
ASEAN-6 51.7 9.7 201.7 8.3
Domestic public firms 10.4 20.1 36.2 18.0
Domestic private firms 0.2 0.5 35.1 17.4
Foreign-invested firms 41.1 79.5 130.3 64.6
EU-15 94.3 17.7 429.5 17.7
Domestic public firms 22.1 21.5 58.4 10.7
Domestic private firms 0.2 0.2 75.8 13.8
Foreign-invested firms 71.9 70.0 295.2 53.9
NATFA 109.9 20.7 422.0 17.4
Domestic public firms 30.4 27.6 57.7 11.8
Domestic private firms 0.4 0.4 59.8 12.3
Foreign-invested firms 79.1 71.9 304.4 62.4
Others 43.6 8.2 439.4 18.1

Source: Authors’ calculation using data from the PRC Customs Administration

Note: Others include unknown countries, United Nations, and other international organizations.
ASEAN-6 are ASEAN member states excluding Cambodia, the Lao People’s Democratic
Republic, Myanmar, and Viet Nam. EU-15 comprises the original 15 members of the EU
ASEAN Association of Southeast Asian Nations, EU European Union, NAFTA North American
Free Trade Agreement, PRC People’s Republic of China
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Table 5.3 PRC exports of parts and components by 2-digit categories ($ million)

2000 2008
Product classification Public Private | Foreign Public Private Foreign
HS 28-38: chemical 20.7 0.0 66.2 294.3 524 1,726.0
products
HS 39-40: plastics and 102.3 2.7 182.8 202.2 434.7 7717.5
rubber
HS 47-49: wood pulp 21.6 0.0 27.1 49.9 40.4 188.1
products
HS 50-63: textiles and 60.8 0.7 79.2 121.1 251.8 355.0
textile articles
HS 64-67: footwear 71.4 1.4 44.5 65.1 99.5 88.8
HS 68-70: articles of 40.7 1.5 146.2 78.9 210.1 703.4
stone, plaster, and
cement
HS 72-83: base metals 294.4 18.7 150.7 588.8 944.2 1,166.0
HS 84: general 4,972.0 479 14,970.0 |15,470.0 |14,870.0 76,840.0
machinery
HS 85: electric 6,562.0 90.7 [21,380.0 |14,510.0 |14,910.0 73,780.0
machinery
HS 86-87: vehicles and 948.3 23.8 965.4 3,518.0 5,400.0 7,825.0
railway
HS 88-89: aircraft and 80.9 0.3 290.0 342.5 12.4 833.8
ships
HS 90-92: precision 4717.1 4.0 1,042.0 825.9 597.1 4,688.0
machinery
Total parts and 13,652.1 |[191.7 |39,344.1 |36,066.8 |37,822.6 |168,971.6
components

Source: Authors’ calculation using data from the PRC customs administration
Note: Totals may not add up due to rounding
HS Harmonized system, PRC People’s Republic of China

Table 5.4 provides a summary of the goods-extensive and -intensive margins of
PRC exports for different types of firms. The goods-extensive margin is defined as
the number of HS 8-digit classification codes with positive exports.® As panel B
shows, for final goods, the goods-extensive margin rose between 2000 and 2008 for

8 Hummels and Klenow (2005) define each good as a 6-digit Standard International Trade
Classification (SITC) category to decompose total trade into the “goods” margin of trade. In
contrast, Hillberry and C. McDaniel (2002) and Kehoe and Ruhl (2009) decompose post-NAFTA
trade among the participating members into goods-extensive and -intensive margins using 4-digit
SITC data. In their gravity study on the relationship between economic integration agreements and
the margins of international trade, Baier, Bergstrand, and Feng (2011) also use 4-digit SITC
classification to decompose bilateral trade between 149 countries. In contrast, each good is defined
in this chapter as a 8-digit HS category, the most disaggregated category, compared with other
studies.
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all types of firms. The exports of private firms grew by over 100 %.° In contrast, for
intermediate goods, goods-extensive margin exports of domestic public firms and
foreign-invested firms declined while the exports of private firms rose by over
50 %. In 2008, for exports of both final and intermediate goods, the goods-extensive
margin was similar among all three types of firms.

The goods-intensive margin, the amount of total exports divided by the goods-
extensive margin, is reported in panel C. The goods-intensive margin grew at an
exceptional pace between 2000 and 2008, for all types of firms. Strikingly, the
goods-intensive margin of domestic private firms expanded by over 10,000 %. Even
so, in 2008 the goods-intensive margin remained the highest for foreign-invested
firms.

The PRC’s exports to the world T can also be decomposed into:

T =MB, B=T/M

where M is the country-extensive margin of the number of partner countries and B is
the country-intensive margin of average exports to a partner country conditional on
positive trade.

Panel B in Table 5.5 reports the country-extensive and -intensive margins of
PRC exports for different types of firms. For all types of goods and firms, the
country-extensive margin increased for exports. It is especially noteworthy that the
country-extensive margin increased most rapidly for private firms’ exports of
intermediate goods.

A comparison of Tables 5.1, 5.4, and 5.5 indicates that between 2000 and 2008
expansion of PRC exports of manufactured goods were fueled by expansion in the
intensive margin of exports of a given good (i.e., goods-intensive margin) and for a
given country (country-intensive margin) and by the extensive margin of the
number of exported goods (i.e., goods-extensive margin). On the other hand, the
extensive margin of the number of countries (i.e., country-extensive margin) did not
contribute to export growth.'” In 2008, the country-extensive margin is comparable
for foreign and domestic firms, while the country-intensive margin is greater for
foreign firms."!

A similar pattern is also found for PRC imports. See Lee, Park, and Wang (2013a).

!0 A similar pattern is also found for PRC imports. See Lee, Park, and Wang (2013a).

'"'In the case of PRC imports, the country-extensive margin (i.e., the number of source countries)
is greater for foreign-invested firms than for domestic public or private firms and the country-
intensive margin (i.e., the average imported value from a given country) is also greater for foreign
firms than for domestic firms. See Lee, Park, and Wang (2013a).
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5.3 Empirical Models of Parts and Components
Trade by Different Types of Firms

In this section, we present the empirical framework we use to estimate trade in
intermediate goods.

5.3.1 The Basic Model

As noted, we use the gravity equation to assess how the three different types firms
behave differently with respect to choosing their export destinations depending on
different product types.'> Though the gravity model is commonly used in estimat-
ing the pattern of international trade, estimating the log-linearized equation by
ordinary least squares (OLS) might lead to biases when the presence of
heteroskedacity is severe. This has been argued in Santos Silva and Tenreyro
(2006), who suggest as an alternative that the gravity model be estimated in its
multiplicative form and use a Poisson pseudo-maximum likelihood (PPML) esti-
mator that is usually used for count data. A desirable property of PPML is that a
Poisson estimator naturally includes observations for which the observed value is
zero, while such observations are dropped from the OLS model because the
logarithm of zero is undefined. Therefore, we estimate a multiplicative form
model using the PPML estimator to obtain the following standard gravity
equation'”:

T = a+ LnGDP ; + p,LnDIST ; + f;LnREMOTE ;, + B ISLAND

where

T; = export flows from the PRC to country j at time ¢

LnGDP; =natural logarithm of gross domestic product (GDP) of
country j at time ¢

LnDIST; =natural logarithm of geographical distance between the PRC

and country j

'2Since Tinbergen (1962) and Poyhonen (1963), the simple gravity equation has proved highly
successful in empirical analysis. Researchers have recently shown that the gravity equation can be
derived from many different models of international trade (Helpman and Krugman 1985;
Bergstrand 1989; Deardorff 1998; Evenett and Keller 1998; Eaton and Kortum 2002). In addition,
researchers such as Anderson and van Wincoop (2003) have shown that bilateral trade depends not
only on country size and distance, but also on relative distance (i.e., multilateral price terms).

13We also estimated the OLS model and found similar results.
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LnREMOTE; =natural logarithm of remoteness of country j at time ¢
= log(1/3 «(GDP,/GDP,,)/ DISTANCE;), where
GDP,, = world GDP
ISLAND; =1 if country j is an island country, O otherwise
LANDLOCKED; =1 if country j is a landlocked country, O otherwise
RTA; =1 if country j is the PRC’s regional trade agreement (RTA)
partner at time t, O otherwise.
WTO; =1 if country j is a WTO member at time 7, 0 otherwise
FTI; = free trade index of country j at time ¢
& =year dummy
& =random disturbance term

y

In Eq (5.1), we also augment dummy variable for six different groups such as
Hong Kong, China and Taipei,China,"* Japan, the Republic of Korea, ASEAN-6
member countries (Association of Southeast Asian Nations excluding CLMV" ),
EU-15 member countries,'® and NAFTA member countries so as to identify any
region-specific effects in PRC exports of different types of products by different
types of firms. Examining the region-specific effects is interesting because many
studies have found that the PRC’s increasing integration into the world economy
has been coupled with its increasing role in fragmentation of production among
Asian countries and in parts and components trade.

Among the explanatory variables, gross domestic product (GDP, in US dollars),
GDP per capita, population, and area (in square kilometers) are taken from the
World Bank’s World Development Indicators Online data.'” Geographical distance
is taken from the website of Centre d’Etudes Prospectives et d’Informations
Internationales (CEPID).'® 1t is noted that the distances are weighted distances,
which use city-level data to assess the geographic distribution of the population
inside each country. The remoteness index is also calculated using the weighted
distances. The variables indicating whether the country is landlocked or an island
are also taken from the CEPII data. Finally, information on the WTO members is
taken from the WTO website and information on the PRC’s regional trade agree-
ments (RTAs) from the PRC Ministry of Commerce’s “China FTA Network”
website.'” The FTI index is from the Freedom to Trade Internationally data of the
Economic Freedom of the World report by the Fraser Institute.

14Hong Kong, China and Taipei,China are grouped as one region because the PRC shares a
number of commonalities with them, such as language and culture, and they maintain a special
relationship.

15 Cambodia, Lao People’s Democratic Republic, Myanmar, and Viet Nam.
' The original 15 member countries of the EU.

17 See http://publications.worldbank.org/WDI.

18 See http://www.cepii.fr/anglaisgraph/bdd/distances.htm.

19Gee http://rtais.wto.org/UI/PublicMaintainRTAHome.aspx and http://fta.mofcom.gov.cn/topic/
chinaasean.shtml.
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As discussed, PRC exports (7}) can be decomposed into the goods-extensive
margin of the number of product observations with positive exports (V;) and the
goods-intensive margin of average product exports conditional on positive trade
(A)). Therefore, N; and A; are also regressed, alternatively, against the regressors in
the gravity equation presented in Eq (5.1).

Our benchmark model of the gravity equation is static with a year dummy, as our
data are based on 2 years—2000 and 2008—and country fixed effects cannot be
estimated.

5.4 Empirical Results

In this section, we report and discuss the main empirical results.

5.4.1 The Basic Model

Table 5.6 shows our benchmark regression results of the static gravity model in
which the dependent variable is the value of export flows to each destination
country for each category of product (i.e., final products and intermediate inputs),
from the three different types of firms—public, private, and foreign.

The gravity model works well for all equations, as indicated by the large size of
R?. All three different types of firms in the PRC export more to larger countries and
less to more distant countries, irrespective of the types of products. We find,
however, that public and private firms in the PRC export more to countries that
are farther away from most other countries in the world, which is inconsistent with
our prediction. All three types of firms appear to export less to landlocked and to
island countries. The PRC’s public firms export more of both final and intermediate
goods to the PRC’s RTA partners, but other types of firms are not responsive to the
RTA membership of export destinations. This is not surprising because in our
sample, there was no RTA partner of the PRC in 2000 and only a few countries
became RTA partners of the PRC between 2000 and 2008.%° However, one should
not place too much confidence in such estimates, because without taking full
advantage of the panel data with country pair fixed effects (partner country effects
in our case) or with first differences, our regression cannot accurately estimate the
precise impact of free trade agreements (FTAs), as explained by Baier and
Bergstrand (2007) and Baier, Bergstrand, and Feng (2011). It is also found that
none of the firms in the PRC export more to WTO member countries, irrespective of

2Ty our sample, ASEAN (July 2005), Pakistan (July 2007), Chile (October 2006), and
New Zealand (October 2008) are the only economies which became RTA partners of the PRC
between 2000 and 2008. Dates in parenthesis are the dates when the agreement entered into force.
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type of goods. It is also interesting to note that the PRC exports more to countries
with a higher degree of free trade, measured by the Frasier Institute’s Freedom to
Trade Internationally index.

Table 5.7 reports the regression results with the dependent variable replaced
with the goods-extensive margin of PRC exports and Table 5.8 reports the results
when the dependent variable is the goods-intensive margin of PRC exports.

For both the extensive and intensive margins of PRC exports, the GDP of
partners is positive and significant. Thus, the PRC exports more to large economies
because it (i) exports larger quantities of a given good (intensive margin) to large
economies and (ii) exports a wider set of goods (extensive margin) to large
economies. Our finding is consistent with Eaton, Kortum, and Kramarz (2004,
2011) who show that the number of firms and products selling to a market increases
with market size, and also with Bernard, Redding, and Schott (2011b) who show
that the average exports per firm and product increase with market size.

For both the extensive and intensive margins, the distance variable is significant
and negative. However, the absolute size of these coefficients is smaller for
extensive margins than for intensive margins, irrespective of the type of goods
and the type of firm. This is in contrast with the findings of Bernard, Redding, and
Schott (2011b) that the negative effect of distance on aggregate bilateral trade is
largely accounted for by the extensive margin of the number of heterogeneous firms
and products participating in trade, rather than the intensive margin of the amount
traded per firm and product. It is also interesting to note that the free trade index also
carries positive and significant coefficients in all equations for both the extensive
margin and intensive margin of PRC exports.

5.4.2 Summary of Region-Specific Effects of PRC Exports

Tables 5.6, 5.7 and 5.8 also report the estimates for region dummies. They are
summarized in Table 5.9. One of the major noticeable findings is that among the six
different groups, Hong Kong, China; Taipei,China; and NAFTA appear to be the
leading major destinations for PRC exports. In contrast, among the three different
East Asian groups, only the coefficient for the Japan dummy carries a positive and
significant coefficient for total value and its intensive margin for exports of parts
and components conducted by foreign-invested firms. This suggests that the PRC’s
global supply chain does not have any special connection with East Asian econo-
mies, except for Hong Kong, China and Taipei,China. This is somewhat surprising
given the PRC’s central role in East Asian production networks.
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Table 5.9 Summary of region-specific effects in PRC exports

Final goods Parts and components
)] ) 3 (G)) 5) (6)
Public Private Foreign Public Private Foreign
Total value of PRC exports
Hong Kong, 0.579%%* 0.443 0.432%* 0.459* 0.479%* —0.556
China and (0.228) (0.288) (0.228) (0.263) (0.270) (0.350)
Taipei,China
Japan 0.626 —0.390 0.729 0.366 —1.451%%% | 1.497**
(0.620) (0.465) (0.642) (0.761) (0.343) (0.701)
Republic of —0.097 —0.508** | —0.184 —1.830%** | —1.378*** | —0.358
Korea (0.297) (0.258) 0.214) (0.331) (0.203) (0.330)
ASEAN-6 —0.510%* | —0.078 —0.437* —0.614%* | —0.164 —0.153
(0.235) (0.259) (0.230) (0.253) (0.197) (0.238)
EU-15 0.680* 0.036 0.262 0.632 —0.241 1.046
(0.392) (0.383) (0.566) (0.474) (0.268) (0.720)
NAFTA 1.512%%* 0.178 1.152 1.581%* —0.531%** | 2.206%*
(0.684) (0.419) (0.836) (0.845) (0.189) (0.996)
Goods-extensive margin (total number of product categories)
Hong Kong, 0.240%%* 0.244%** | 0.408%%** 0.092 0.212%%%* 0.414%%*
China and (0.045) (0.060) (0.081) (0.159) (0.051) 0.121)
Taipei,China
Japan —0.192 —0.296 0.001 —0.224 —0.348* —0.079
(0.182) (0.198) (0.288) (0.299) (0.183) (0.320)
Republic of —0.252 —0.273* | —0.088 —-0.419 —0.318* —0.183
Korea (0.184) (0.158) 0.274) (0.323) (0.176) (0.304)
ASEAN-6 0.037 0.026 0.098 0.038 0.050 0.146
(0.111) (0.115) (0.165) (0.139) (0.131) (0.174)
EU-15 —0.007 —0.188** | —0.089 0.032 —0.231%** | —0.115
(0.089) (0.077) (0.122) (0.130) (0.075) (0.122)
NAFTA 0.178 —0.139 0.179 0.272 —0.213 0.136
(0.185) (0.142) (0.249) (0.222) (0.162) (0.257)
Goods-intensive margin (average value of each product category)
Hong Kong, 0.331 0.201 0.190 0.553%%* 0.347 —0.449
China and (0.225) (0.198) (0.148) (0.274) (0.227) (0.345)
Taipei,China
Japan 0.555 —0.015 0.706* —-0.379 —1.121%%* | 1.429%**
(0.388) (0.416) 0.414) (0.469) (0.302) (0.509)
Republic of —0.075 —0.515%* | —0.266 —1.568*** | —1.257*%* | —0.338
Korea (0.241) (0.252) (0.166) (0.223) (0.199) (0.258)
ASEAN-6 —0.516%** | —0.280 —0.530%** | —0.435* —0.278 —0.141
(0.195) (0.242) (0.172) (0.241) (0.179) (0.201)
EU-15 0.497%%* 0.261 0.132 —0.034 —0.069 0.788
(0.216) (0.324) (0.269) (0.311) (0.226) (0.507)
NAFTA 1.260%** 0.641 1.062%* 0.243 —0.176 1.816%**
0.374) (0.440) 0.421) (0.529) (0.186) (0.696)

Source: Drawn from Tables 5.6, 5.7 and 5.8

Notes: Estimates are made by the Poisson pseudo-maximum likelihood (PPML) estimator. Shown
in parentheses are robust standard errors. *** ** and * denote 1 %, 5 %, and 10 % level of
significance, respectively

ASEAN Association of Southeast Asian Nations, EU European Union, NAFTA North American
Free Trade Agreement, PRC People’s Republic of China
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5.5 Concluding Observations

The PRC’s phenomenal rise as a global economic heavyweight was driven by its
integration into the world economy. In particular, the explosive growth of its trade
and exports since its market-oriented reforms in 1978 contributed to its sustained
rapid growth. The big catalyst behind the PRC’s export-oriented industrialization
was foreign direct investment, which provided the capital and technology to build
up a globally competitive manufacturing base within a short period of time.
Multinational corporations typically locate different parts of their production pro-
cess in different countries, and account for a large part of global parts and compo-
nents trade. The PRC is still in the midst of a transition toward a market economy,
during which a large mass of public firms coexists with a growing mass of public
firms. In short, PRC exports are heterogeneous in terms of both trading firms and
traded products. Therefore, a more complete analysis of the PRC’s trade would be
incomplete without taking into account firm and product heterogeneity.

Our empirical analysis based on the gravity model of trade yields a number of
interesting findings which are largely consistent with economic intuition. For
example, we find that all three types of PRC firms—foreign, domestic public, and
domestic private—export more to larger economies and less to more distant
economies, for both final goods and intermediate goods. The export behavior of
different types of firms may well be similar but nonetheless, given the very different
nature of the three types of firms, distinguishing among them rather than lumping
together seems much more sensible. Likewise, given the very different nature of
final versus intermediate goods, investigating their export behavior separately
would allow for a much richer and more meaningful analysis. We hope with this
study to lay the foundation for more in-depth analysis that fully captures the rich
diversity of the PRC’s exports.
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