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Chapter 5 
Chinese Bilateral Intra-Industry 
Trade: A Panel Data Study for 50 
Countries in the 1992-2001 Period 

This study examines the features and determinants of Chinese intra-industry trade during the 
transition period from 1992 to 2001 for 50 of China’s trade partners. In order to detect the 
determinants properly, we disentangle our total intra-industry trade (TIIT) measure into vertical 
intra-industry trade (VIIT) vis-à-vis horizontal intra-industry trade (HIIT). The findings indicate 
that Chinese bilateral intra-industry trade, particularly VIIT, increased significantly during this 
transition period. In an attempt to estimate a more comprehensive empirical model, we first exercise 
factor analyses for the purpose of data reduction, and then we employ generalized least square (GLS) 
for the model estimations with the factor scores as the explanatory variables. On the one hand, 
VIIT appears to be positively related to differences in consumer patterns. On the other hand, HIIT 
is negatively related to these differences. In addition, we find that FDI has played an important role 
in determining IIT, especially VIIT. Other significant intra-industry trade drivers are geographical 
distance, economic size, trade openness and trade composition. This set of results implies, again, that 
the market mechanism has started to work properly in this transition period in China’s recent 
history. Finally, the impact of China’s policies and the special role of Hong Kong are demonstrated.

5.1   Introduction 

Chapters 3 and 4 focused on the intensity of bilateral trade linkage.  However, the 

trade structure is also important in assessing bilateral trade relationship. In the years 

following the Second World War, researchers have found much evidence of rapidly 

increasing intra-industry trade. Balassa (1966) first coined the term intra-industry 

trade to signal the simultaneous import and export of goods within one and the same 

industry in both trade partners. Since then, a large number of theoretical and 

empirical studies have sought to explain this phenomenon. Studies in this tradition 
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mainly focus on three issues: (1) measuring the magnitude of intra-industry trade 

(e.g., Grubel and Lloyd 1975; Brulhart 1994); (2) developing theoretical explanations 

for intra-industry trade’s existence (e.g., Krugman 1979; Falvey 1981); and (3) 

examining the empirical determinants of intra-industry trade (e.g., Helpman 1987; 

Greenaway, Hine and Milner 1994). The current study will add new elements to the 

literature in the third area for the special case of the emerging transition economy of 

China. 

Trade in emerging economies such as China has attracted increasing academic 

attention due to their high growth rate and rapid integration into the world economy. 

Institutional reform programs have greatly changed the position of these countries in 

the world economy. International trade in these countries has developed quickly in 

terms of scale and structure, which played – and still plays – an important role in 

driving their economic development, as well as the restructuring of the world 

economy. With its huge population size, high development pace and unique reform 

program, China is a noticeable economic force in the current transition era. The 

multi-faceted liberalization of the Chinese economy has generated the success of 

China’s trade, witnessing impressing growth rates and radical pattern shifts (e.g., 

Garnaut and Song 1999; Doi, Tiwari and Kawakami 2002). The Chinese experience 

may provide vital information for the development of a coherent explanation and 

theory of intra-industry trade. The present study therefore aims to detect what 

country-specific factors influence bilateral intra-industry trade over the transition 

period by exploring a rich panel data set. 

China started to introduce liberal economic policies in the area of foreign trade and 

investment in 1978. During the period from 1978 to 1992, the overall reform and 

opening-up policy reflected a gradual, step-by-step movement toward a more 
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market-oriented system. Although the era of isolation was ended as a result, China’s 

trade barriers, including a plethora of tariff and non-tariff measures, were still 

maintained at levels similar to those in highly protectionist developing countries. 

After 1991, though, the relaxation of the foreign trade and investment policies 

accelerated. For example, year after year simple mean tariffs have been cut down 

with large slices, which dropped average import tariffs from 43.2 per cent at 

beginning of the 1990s to 15.3 per cent in 2001. In line with this process of 

accelerated liberalization, Chinese trade has expanded impressively, simultaneously 

producing a significant upgrade of China’s trade pattern. The ratio of exports to 

GDP increased from 19 per cent in 1992 to 23 per cent in 2001, and the share of 

manufactured goods in exports increased from 80 per cent in 1992 to 90 per cent in 

2001.1 The intra-industry trade indices increased from 31.2 in 1992 to 39.4 in 2001.2 

These figures indicate the dramatic change in China’s trade structure since 1992. 

By exploring the case of China, we aim to make a contribution in this intra-industry 

trade research area in four ways. First, this chapter adds new evidence to the intra-

industry trade literature by analyzing the case of the world’s largest transition 

economy. A great deal of intellectual effort has been invested in explaining the 

circumstances in which intra-industry trade will arise (Greenaway, Hine and Milner 

1994). However, most of the extant intra-industry trade literature focuses on 

developed countries. While there are a limited number of intra-industry trade studies 

that relate to transition countries, empirical evidence concerning China’s intra-

 
1 The figures are computed using data from China Statistical Yearbook 2002. 
2 The intra-industry trade indices are calculated on the basis of the four-digit SITC 
statistics from the OECD database. 
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industry trade is even scarcer. Only a couple of studies deal with intra-industry trade 

in China (e.g., Hellvin 1996; Hu and Ma 1999). Second, the present study employs a 

rich panel dataset, 50 countries over a 10-year period, which will help to repair the 

deficiencies of the cross-section design employed in most previous studies. In 

addition, this study incorporates all trade in the commodities at the four-digit 

industry aggregation level in calculating horizontal and vertical intra-industry trade 

measures, which reflects another improvement over earlier cross-country studies that 

only include a limited set of industries in their estimations. Third, the current study 

incorporates more potential explanatory variables into the analysis, compared to 

earlier work in the intra-industry trade domain. The majority of the previous studies 

only focus on a sub-set of the potential determinants of intra-industry trade.3 Failing 

to include a key explanatory variable can seriously bias the results of the estimation, 

and cause problems of interpretation. This study includes 15 explanatory variables 

that were identified in the literature. Fourth, the present study disentangles the 

measure of total intra-industry trade (TIIT) into vertical vis-à-vis horizontal intra-

industry trade (VIIT and HIIT, respectively) in order to improve our understanding 

of their different determinants. 

5.2   Theoretical background 

In the theoretical literature, the distinction of the two types of intra-industry trade – 

i.e., horizontal and vertical intra-industry trade – is very important, because the 

theories of the driving forces of horizontal and vertical intra-industry trade lead to 

 
3 For example, by using the case of China, Hu and Ma (1999) include four variables 
into each of their regression models to detect the determinants of two types of intra-
industry trade. Some key variables, such as trade barriers and geographical distance, 
however, were excluded in their two cross-country models.  
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contradictory hypotheses (e.g., Abd-Rahman 1991; Greenaway and Milner 1995). In 

line with the extant literature, we adopt the OECD’s classification of intra-industry 

trade. HIIT is trade in differentiated varieties of similar products (e.g., cars of a 

similar class in a similar price range). VIIT is trade in vertically differentiated 

products that are distinguished by quality and price (e.g., China exports lower-quality 

clothing to France and imports higher-quality clothing from France), as well as trade 

that emerges from vertical specialization of production in similar goods at different 

stages of production (e.g., China import parts of electronic equipment, but exports 

electrical machinery and equipment). By comparison, HIIT enables countries with 

similar factor endowments to benefit from economies of scale by specializing in 

“niche” products. Trade in vertically differentiated products may reflect different 

factor endowments, particularly in terms of the skills of the workforce or high fixed 

research and development (R&D) costs. Vertical specialization of production across 

countries may be driven by comparative advantages, such as cheap unskilled labor 

for assembly purposes or specialized personnel for R&D-intensive products (OECD 

2002: 160). 

The early work on intra-industry trade concentrated on horizontal differentiation by 

applying the traditional monopolistic competition approach (e.g., Grubel and Lloyd 

1975; Dixit and Stiglitz 1977; Krugman 1979, 1980, 1981; Lancaster 1979, 1980). 

These models emphasize the major role of scale economies and product 

differentiation in determining HIIT. These models suggest that the more similar 

countries are in terms of their incomes, the greater the share of HIIT will be that is 

driven by scale economies and product differentiation. Helpman and Krugman (1985) 

synthesized insights into a unifying theoretical model, which became known as the 

so-called Chamberlin-Heckscher-Ohlin (CHO) model. This model incorporates 
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factor endowments, decreasing costs and horizontal product differentiation in an 

international trade model, which generates both intra- and inter-industry trade. The 

model predicts a higher share of intra-industry trade in total trade when the relative 

factor endowments of both trade partners become more similar. Bergstrand (1990) 

expanded earlier theoretical work by using a gravity-like equation to explain HIIT. 

His framework reveals how the share of HIIT relates to factor endowments and 

income levels. In the Bergstrand approach, important determinants of the share of 

HIIT in total trade are: (a) differences between both countries in terms of their 

capital-labor endowment ratio, per-capita income, and economic size; and (b) both 

countries’ averages in terms of development level, capital-labor endowment ratio, 

economic size, and tariff levels. 

Linder’s theory (Linder 1961) can also contribute to the explanation of HIIT. When 

two countries are similar in their income level and consumer preference, they can 

produce more products that can simultaneously serve consumers in both countries. 

Due to the economic scale effect, both countries produce differentiated products 

with similar quality, but with different characteristics or attributes. So, the closer 

trade partners are in terms of their demand patterns, the more similar will be their 

trade commodities composition and the larger will be their volume of HIIT. Indeed, 

the rapid rise in the living standard in many developing economies, including China, 

seems to provide ample opportunity for ‘Linder-driven’ intra-industry trade in 

differentiated products. Based on Linder’s and the above theoretical arguments, we 

propose our first pair of hypotheses. 

HYPOTHESIS 5.1: HIIT is more prominent among countries that are more similar 

in terms of consumer patterns and factor endowments. 
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HYPOTHESIS 5.2: HIIT is more prominent among countries that are large in terms 

of their economic size. 

Following the CHO theory, the models of Falvey (1981), Shaked and Sutton (1984), 

Falvey and Kierzkowski (1987) and Flam and Helpman (1987) show how trade in 

vertically differentiated products takes place between countries with different per-

capita incomes and factor endowments. Their logic runs as follows. At the supply 

side, vertical differentiation is caused by differences in the trade partners’ capital-

labor ratios. High-quality products are more capital and technology intensive than 

their low-quality counterparts. Hence, the price of high-quality products is higher 

than the one of low-quality products. At the demand side, each individual consumer 

prefers only one type of differentiated product, which is determined by her or his 

level of income. Given that aggregate income is not equally distributed, aggregate 

demand targets a variety of vertically differentiated products. The models by Falvey 

(1981) and Falvey and Kierzkowski (1987) indicate that the relatively high-income 

and capital-abundant countries specialize in (and thus export) relatively high-quality 

products, whereas the relatively low-income and labor-abundant countries focus on 

the production (and export) of low-quality manufactures. In addition, the model by 

Flam and Helpman (1987) emphasizes the effect of technology. They suggest that 

the quality differences between the varieties from developing and developed 

countries originate from differences in technology. Therefore, VIIT is determined by 

comparative advantage, as in the traditional Heckscher-Ohlin model. 

Because aggregate income is not equally distributed in any country, Linder’s theory 

can also be employed to explain VIIT. Linder’s theory argues that an important 

determinant of production and trade is domestic demand. That is, developing 

countries tend to specialize in the export of lower-quality products because their 
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low-income consumers prefer such cheaper low-quality products, whilst developed 

countries tend to supply the high-quality differentiated products that fit with the high 

income of their consumers. As result, demand variety in both developing and 

developed countries provides the opportunity for intra-industry trade in quality-

differentiated products. In line with Linder’s and the above theoretical arguments, 

we introduce our third hypothesis. 

HYPOTHESIS 5.3: VIIT is more prominent among countries that are different in 

terms of factor endowments and consumer patterns. 

The product lifecycle theory of Vernon (1966) provides an argument for explaining 

VIIT by introducing the effect of foreign direct investment (FDI). In line with the 

product lifecycle model, on the one hand, a higher developed country initially 

develops new products distinguished by certain characteristics or attributes that are 

considered technologically superior to existing products. The continuous 

introduction of such new products enables the higher developed country to sustain a 

monopoly position in supplying new products. On the other hand, as the technology 

becomes available to a less developed country through FDI, imitation, and 

technology transfer, the location of production of the “old” products will move to 

this less developed country, which enjoys a cost advantage due to lower wages. This 

will lead to VIIT between both countries, with the higher developed country 

exporting the latest versions of technologically differentiated products to the less 

developed country, simultaneously importing older versions in the same product 

category from the less developed country. The magnitude of this type of intra-

industry trade depends on how quickly new products replace old ones in the entire 

market in question (Fukasaku 1992). 
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Based on Vernon’s product lifecycle theory, we expect that FDI is positively 

associated with VIIT. This expectation is conditional on the assumption that those 

foreign firms combine their superior technology with local endowments to produce 

goods that are subsequently shipped back to the home market.4 In this setting, the 

foreign firms’ investment is generally labeled as efficiency-seeking FDI. However, if 

FDI is of a market-oriented nature, then FDI may substitute for the import of the 

goods that were previously produced in the investing firms’ home countries. In the 

case of China, we expect that efficiency-seeking FDI dominated during the transition 

period under investigation due to the export-oriented FDI policy of the Chinese 

government.5

Similarly, from a theoretical perspective, the relationship between FDI and HIIT can 

run both ways, depending upon the type of FDI involved. That is, the motivation of 

multinational enterprises (MNEs) and the export structure of the trade partners 

determine the sign of the FDI-HIIT linkage. Market-seeking FDI may substitute for 

trade, whilst efficiency-seeking FDI may facilitate trade. In the case of China, the 

chance that MNEs produce horizontally differentiated products in China and ship 

them back to their home countries is low. The reason is that, in theory, this form of 

intra-industry trade should emerge between countries that are quite similar in terms 

of their development level, as explained above. However, by far the largest 

 
4 In most cases, this type of transaction happened through intra-firm trade between 
the parent firms and their foreign affiliates. 
5 Some empirical studies have found evidence to support this idea. For the case of 
Sino-Japan trade, Kiminami and Kiminami (1999) argue that the increase of intra-
industry trade in the textile industry could be attributed to FDI by Japanese textile 
firms into China. With data for 45 countries, Hu and Ma (1999) found that FDI is 
positively and significantly related to VIIT. 
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proportion of Chinese FDI inflow originated from countries that are more advanced 

than China, being driven by efficiency-seeking motives. Given our empirical setting, 

we therefore focus on efficiency-seeking FDI. Then, combining both arguments 

produces our fourth hypothesis. 

HYPOTHESIS 5.4: (a) VIIT is more prominent if efficiency-seeking FDI inflow is 

large, whereas (b) HIIT is not. 

Additionally, the literature has maintained that trade structures and trade barriers are 

key determinants of intra-industry trade. First, earlier studies have argued that intra-

industry trade will be stimulated if the degree or potential of product differentiation 

is high (e.g., Helpman 1981; Krugman 1981).  In general, manufacturing goods are 

associated with higher degrees of product differentiation than are primary 

commodities. Therefore, high intra-industry trade will only emerge when the share of 

manufacturing products in total export is high enough.6 Second, the trade barrier 

issue is closely related to the trade structure. Generally speaking, trade barriers tend 

to be low when the share of manufacturing goods in the trade structure is large. 

Moreover, studies have suggested that intra-industry trade tends to be high when 

trade barriers are low (Falvey 1981; Matthews 1998). One reason for this negative 

association is that the imposition of a tariff creates a range of non-traded qualities, 

and hence less chance for intra-industry trade. In accordance with this line of 

reasoning, we formulate our fifth hypothesis. 

 
6 The share of manufacturing goods in export can indicate the trade structure better 
than their share in import. When the share of manufacturing goods in export is high, 
their share in import is also high. This is indeed the case in most developed countries. 
However, when the share of manufacturing goods in import is high, the share of 
manufacturing goods in export is not necessarily high as well. This is indeed the case 
in most developing countries.  
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HYPOTHESIS 5.5: Both HIIT and VIIT are more prominent if (a) the share of 

manufacturing goods in the trade structure is large and (b) trade barriers are low. 

Traditionally, geographical distance has been considered to be an important 

determinant of intra-industry trade (Loertscher and Wolter 1980; Balassa 1986a, 

1986b; Culem and Lundberg 1986; Balassa and Bauwens 1987, 1988a, 1988b; 

Hummels and Levinsohn 1995; Stone and Lee 1995; Blanes and Martin 2000). One 

of the robust empirical findings is that measures of intra-industry trade relative to 

inter-industry trade decline with geographical distance (Amiti and Venables 2002). 

The reason for this can be summarized with reference to three arguments. First, the 

trade process of intra-industry trade makes this type of trade attenuate more rapidly 

with geographical distance than inter-industry trade. As Balassa and Bauwens (1987) 

explain, more information is needed on the characteristics of differentiated products 

than on the attributes of standardized goods. Since long distance will increase 

information costs, the transition costs of intra-industry trade will increase quicker 

than that of inter-industry trade when the distance between a pair of countries 

increases. In addition, physical distance acts as a natural trade barrier, which deters 

trade of closely substitutable products more than that of standardized products. 

Second, in many cases, the production and demand patterns in a pair of neighboring 

countries are more similar than those of a pair of distant countries. Therefore, intra-

industry trade will cover a larger share of trade between proximate countries than it 

does between distant countries. However, some scholars are reluctant to attribute 

this effect to geographical distance, arguing instead that close countries engage in 

much intra-industry trade not because of their physical proximity, but rather because 

they have similar economic structures. Hence, other variables but geographical 

distance should be included to explain this effect (Rice, Stewart and Venables 2002). 
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5.3    Methodology 

5.3.1   Measurement of intra-industry trade 

In this study, we compute the extent of intra-industry trade by using the adjusted 

Grubel and Lloyd index (1975), which corrects for the bias caused by the imbalance 

of bilateral commodity trade. This index is defined as 

100
)(

)( ×∑ ∑ ∑
∑ ∑=

−−+

−−+

MiXiMiXi

MiXiMiXiIIT                                                                        (5.1) 

where Xi and Mi stand for the values of export and import of product group i, 

respectively. The intra-industry trade index varies from 0 (complete inter-industry 

trade) to 100 (complete intra-industry trade). 

As frequently done in the literature (e.g., Abd-el-Rahman 1991; Greenaway, Hine 

and Milner 1995), we disentangle total intra-industry trade (TIIT) into both 

components – HIIT and VIIT – by using a range of relative export/import unit 

values (UV). Specifically, the HIIT index is given by Equation (5.1) for those 

products i that satisfy the criterion 

α1
importUV
exportUV

α1
i
i +≤≤−  

Similarly, the VIIT index is given by Equation (5.1) for those products i where  

α+> 1
importUV i

iexportUV   or    α+< 1
importUV i

iexportUV  
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Third, intra-industry trade could occur in weight-gaining products between bordering 

countries (Grimwade 1989). The weight of these products increases with the degree 

of manufacturing (e.g., bricks and cement). This product characteristic necessitates 

locating production as near as possible to the end consumer. When the bordering 

countries integrate well, a producer in country A may export products to those 

consumers in country B who are geographically closer to this producer than to the 

domestic rivals in country B. Similarly, a producer in country B might export 

products to the consumers in country A who are geographically closer to this 

producer than to country A’s domestic competitors. However, this type of intra-

industry trade is not likely to be prominent in China, since the number of products 

that are involved in this type of trade is quite limited. Moreover, the degree of 

integration between China and its neighboring countries is probably not high 

enough.7 So, we expect that the first effect is the main driver of intra-industry trade. 

According to the definition of HIIT and VIIT, the products involved in HIIT are 

more easily substitutable than the products subject to VIIT. Therefore, we expect 

HIIT to be more sensitive to geographical distance than VIIT. 

HYPOTHESIS 5.6: (a) Intra-industry trade is more prominent vis-à-vis inter-industry 

trade if geographical distance is short, (b) which is especially the case for HIIT. 

 
7 Although bordering trade in China could benefit from a lower trade barrier than 
normal trade, most of these trade flows reflect inter-industry trade. 
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Following Hu and Ma (1999), we use a unit value dispersion of 25 per cent (α = 0.25) 

for the analysis.8

An inevitable Gordian knot that has to be cut relates to the level of aggregation used 

to compute our TIIT, HIIT and VIIT indices. We decided to calculate our intra-

industry trade indices on the basis of data at the four-digit level of the Standard 

International Trade Classification (SITC), implying that about 1,200 product groups 

are included in our measures. In general, the three-digit SITC statistics separate 

commodities into groups that correspond most closely to the economic definition of 

an industry (Grubel and Lloyd 1971). However, at this digit level an aggregation bias 

introduces too much noise in the analyses. For example, then products might be 

grouped together that are not close substitutes in production. That is, they are not 

produced with similar factor production or input requirements. For example, yarn of 

synthetic filaments (SITC 6516) and yarn of wool or animal hair (SITC 6511) are 

very different in terms of their production features, although they are classified in the 

same three-digit group (SITC 651). Another, more important, reason for not using 

three-digit industries is that at this aggregation level HIIT and VIIT are too difficult 

to disentangle, as the average unit price is used to distinguish HIIT from VIIT.  

However, even finer-level data than our four-digit classification is frequently used in 

the literature to disentangle total intra-industry trade into its HIIT and VIIT 

components. For example, Greenaway, Hine and Miller (1994) chose to work with 

 
8 Some studies choose a range of 15 per cent (e.g., Greenaway, Hine and Miller 1994). 
However, in our data, using the range of 15 per cent results in very low HIIT indices, 
so failing to reveal the actual situation of Chinese intra-industry trade. China is a 
large and diversified country, so that a larger price variation should be allowed for, 
considering the difference of transaction costs. 



 

 

 

   

                                                                                                                                    

 

 

 

 

 

153 

                                                     

the five-digit SITC level for the UK, whereas Blanes and Martin (2000) even opt for 

the six-digit level of CN for Spain. The reason that we decided to stick to the four-

digit level is threefold. First, if the intra-industry trade index is based on the very low 

level of sub-industries, then the index’s value will be upward biased if the trade 

imbalances of two product varieties have opposite signs.9 Second, this study defines 

vertical differentiation as not only the same product with different qualities, but also 

as a similar good at different stages of production. Four-digit data are better able 

than finer-level ones to capture this latter form of differentiation. Third, the absolute 

levels of summary statistics of intra-industry trade per se are not very meaningful 

anyway, since they depend critically on the level of industry aggregation that is 

chosen in the analyses. The current chapter focuses on comparisons across countries. 

We put more weight on the detailed and comparable specification at the country 

level, rather than on the fine-grained investigation of trade in specific industries. 

Four-digit statistics are more likely to produce such a compatible cross-country 

dataset. 

Considering China’s transition program and the availability of the data, we focus on 

the 1992-2001 period. China’s intra-industry trade indices with 50 countries are 

calculated throughout this period. The 50 countries are selected on the basis of the 

value of bilateral trade, with annual trade values being larger than US$ 10,000, and 

data availability for the other independent variables. In total, they account for 86 per 

 
9 If products 1 and 2 belong to the same industry, and if X1 < M1 and X2 > M2, then 
the IIT index would be upward biased when we use finer-level data in which the two 
products are grouped into two different industries. If we group the two products 
into different industries, the later part of numerator of IIT changes into 

)()( 2121 MMXX +−+ , which is larger than 
2211 MXMX −+− if they are treated as 
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cent of Chinese export and import during this period. In order to avoid the bias 

caused by special events and irregular deals, we use sub-period trade data instead of 

annual trade data to smooth the changes in our intra-industry trade indices.10 We 

break down our time window into three sub-periods: 1992-1994, 1995-1998, and 

1999-2001.  

5.3.2   Explanatory variables 

In order to detect the country characteristics associated with TIIT and the extent to 

which these characteristics differ for HIIT vis-à-vis VIIT, we introduce the following 

set of explanatory variables, as reflected in the hypotheses introduced above. The 

first group of explanatory variables is related to differences in demand (or consumer 

pattern) between China and its trade partners. Three variables are introduced to 

measure these differences. First, cultural distance (CULTURE) is measured by using 

the four dimensions of national cultures developed by Hofstede (1980). For a given 

country pair, cultural distance is calculated as the arithmetic average of the deviations 

in Hofstede’s four dimensions, correcting for the overall variance of each of these 

four dimensions (Kogut and Singh 1988). Second, the difference in GDP per capita 

(GDPPC) can be expressed as  

  GDPPC/)GDPPCGDPPC(GDPPC cfc −= ,  

                                                                                                                                     

products from the same industry. As a result, the IIT index is larger than it should be. 
10 Chinese bilateral IIT indices, especially with small trade partners, are strongly 
influenced by a limited number of extraordinary deals. For example, intra-industry 
trade with Vietnam is about twice as large in 1998 than in other years, which is 
caused by extraordinarily high intra-industry trade in four product groups (SITC 
2924, SITC 3343, SITC 4211, and SITC 6821). Intra-industry trade in these four 
groups was very low, or even zero, in other years. 
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where GDPPCc and GDPPCf  denote GDP per capita in China and of its trade 

partner, respectively. A high GDPPC indicates that the difference in income level 

between China and its trade partner is high. Third, the difference in the Gini 

coefficient (GINI)11 is computed as  

cfc GINI/)GINIGINI(GINI −= ,  

where GINIc and GINIf  denote the Gini coefficient in China and in the trade partner, 

respectively. A high GINI indicates that the income distribution in the two countries 

is very different.12  

The second group of explanatory variables concerns the difference in endowments 

between China and its trade partners. Here, we incorporate four variables. First, the 

difference in electric power consumption per capita (POWER) follows from 

cfc POWER/)POWERPOWER(POWER −= ,  

where POWERc and POWERf denote the power consumption per capita in China 

and of its trade partner, respectively. The higher POWER is, the more different is the 

                                                      
11 The Gini coefficient is a statistical measure that is popular in the income inequality 
literature – i.e., being measured as the ratio of income accruing to a particular 
percentage of the population to the total population examined. If everyone in the 
population earns an identical income, the Gini coefficient for that population would 
be zero. Alternatively, if all income went to one individual, the Gini coefficient 
would be one, denoting complete inequality. Thus, the higher the Gini coefficient is, 
the greater the degree of income inequality present in a population (Filer, 
Hamermesh and Rees 1996: 580). 
12 Some researchers have used a similar proxy in intra-industry trade studies (e.g., 
Tharakan and Kerstens 1995; Hu and Ma 1999). The difference is that they defined a 
dummy variable based on the difference in the trade partners’ Gini coefficients, 
whilst we use the difference directly as a continuous variable.   
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trade partner from China in terms of physical capital endowment.13 Second, the 

difference in public education expenditures (EDU) is measured via 

cfc EDU/)EDUEDU(EDU −= ,  

where EDUc and EDUf  denote the public education expenditures in China and of its 

trade partner, respectively. A high EDU indicates a large difference between China 

and the trade partner in terms of human capital endowment, as well as labor cost. 

Third, the difference in school enrollment rate in secondary education (SCHOOLs) is 

expressed as  

scsfscs SCHOOL/)SCHOOLSCHOOL(SCHOOL −= ,  

where SCHOOLsc and SCHOOLsf   denote school enrolment rate in secondary 

education in China and the trade partner, respectively. Fourth, the difference in the 

enrolment rate in high or tertiary education (SCHOOLt) is calculated in same way as 

is SCHOOLs. A high value of SCHOOLs and SCHOOLt indicate a large discrepancy 

in human capital endowment between China and the trade partner in the area of 

normally educated and highly educated labor, respectively.  

The third group of explanatory variables deals with measures of economic size. In 

this context, we use two variables: first, GDPppp of the trade partners (GDP), 

measured in PPP-prices; and, second, the population size of the trade partners 

(POPU). The fourth (singleton) group of explanatory variables relates to the 

operation of MNEs in China. We introduce FDI inflows that originate from a trade 

partner as our key proxy (FDI). The fifth group of explanatory variables has to do 

                                                      
13 Hansson and Lundberg (1987), too, have used energy consumption per capita to 
proxy physical capital endowment. 
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with the characteristics of international trade per country. The first variable is the 

ratio of import duties to total import value (TARIFF),14 the second variable is the 

share of high-tech products in total export (HIGHTECH),15 and the third variable is 

the share of manufactured products in the total export (MANUEX).16 The sixth pair 

of explanatory variables is related to geographical distance. We employ two variables. 

For one, the geographical distance between the capitals (DIST) is calculated by the 

latitude and longitude of the two cities, taking the great-circle distance and assuming 

a spherical earth. Additionally, a border country dummy (BORD) is coded 1 if the 

trade partner and China share a border, and 0 if not. These two variables are 

expected to have an opposite influence on intra-industry trade (DIST negative, and 

BORD positive). 

In line with the dependent variables, all explanatory variables are measured for three 

sub-periods, if appropriate: 1992-1994, 1995-1998, and 1999-2001. The data for the 

first three groups of variables are mainly from the World Bank database. The 

national culture data are downloaded from the International Business Center’s 

website (http://geert-hofstede.international-business-center.com). The FDI data 

come from the Ministry of Foreign Trade and Economic Cooperation ( MOFTEC, 

 
14 Import duties comprise all levies collected on goods at the point of entry into the 
country. The levies may be imposed for protectionist or revenue purposes. The 
higher the TARIFF variable is, the higher is the country’s trade barrier. 
15 High-technology exports involve products with high R&D intensity. They include 
products such as aerospace, computers, pharmaceuticals, scientific instruments, and 
electrical machinery. 
16 Manufacturing comprises commodities in the SITC sections 5 (chemicals), 6 (basic 
manufactures), 7 (machinery and transport equipment), and 8 (miscellaneous 
manufactured goods), excluding division 68 (non-ferrous metals). 
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Yearbook of China’s Foreign Economic Relation and Trade 1993-2002). The trade data are 

mainly from the World Bank database, complemented by information from the 

OECD database. Tables 5.1 and 5.2 provide the usual key descriptives. 

Table 5.1: China’s intra-industry trade indices in 1992-2001 

 1992-1994 1995-1998 1999-2001 

 TIIT VIIT HIIT TIIT VIIT HIIT TIIT VIIT HIIT 
World 30.8 19.4  11.4 38.4 27.6 10.8 39.9 32.4 7.6  
Australia 7.4 6.3 1.1 10.6 7.8 2.8 9.9 7.4 2.5 
Austria 5.9 5.8 0.1 10.3 9.6 0.7 17.5 15.9 1.6 
Brazil 4.1 3.2 0.9 4.4 4.1 0.3 5.9 5.5 0.4 
Cameroon 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Canada 7.6 6.5 1.1 9.2 8.0 1.3 9.7 9.2 0.6 
Colombia 1.4 1.0 0.4 3.6 3.2 0.3 4.0 3.9 0.1 
Costa Rica 0.0 0.0 0.0 3.4 3.4 0.0 5.7 2.6 3.1 
Cote d'Ivoire 0.0 0.0 0.0 0.7 0.3 0.4 0.0 0.0 0.0 
Denmark 7.6 4.4 3.2 11.9 10.6 1.3 15.9 14.6 1.4 
Ecuador 0.3 0.1 0.1 0.1 0.1 0.0 0.7 0.7 0.0 
Egypt 1.4 1.3 0.1 3.8 3.4 0.3 1.8 0.8 1.0 
Finland 10.4 10.1 0.3 17.7 17.2 0.5 39.3 36.1 3.2 
France 11.1 10.2 1.0 14.6 13.2 1.4 21.6 18.4 3.2 
Germany 11.9 10.9 1.0 16.9 15.4 1.5 23.9 21.4 2.5 
Greece 5.9 5.3 0.6 8.7 8.2 0.5 12.1 10.7 1.4 
Hong Kong  61.8 42.9 18.9 88.4 59.0 29.4 86.3 59.9 26.4 
Hungary 3.9 3.6 0.4 11.0 10.8 0.2 29.5 29.0 0.5 
India 10.5 5.7 4.9 20.5 7.3 13.2 22.0 10.5 11.5 
Indonesia 8.0 5.8 2.2 9.4 9.3 0.1 13.1 12.6 0.6 
Ireland 6.1 5.4 0.8 29.9 25.3 4.6 26.4 24.0 2.4 
Italy 11.5 9.7 1.8 16.2 13.3 3.0 21.9 19.7 2.1 
Jamaica 2.4 0.7 1.6 0.2 0.2 0.0 0.3 0.3 0.0 
Japan 18.3 12.7 5.6 25.5 18.5 7.0 26.7 24.0 2.7 
Kazakhstan 1.5 1.3 0.2 1.1 0.7 0.4 0.9 0.9 0.0 
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Korea, Rep. 24.5 16.3 8.1 33.5 24.5 9.0 37.4 26.8 10.6 
Malaysia 12.3 10.1 2.3 25.8 16.4 9.4 43.1 37.5 5.6 
Mexico 2.3 2.1 0.1 7.9 6.7 1.2 38.0 37.5 0.5 
Nepal 12.3 11.0 1.3 11.9 8.4 3.5 17.3 11.5 5.8 
Netherlands 14.7 12.1 2.6 23.6 21.1 2.6 28.9 26.4 2.5 
New Zealand 4.6 4.0 0.6 5.6 5.2 0.4 5.7 4.4 1.3 
Norway 9.3 9.0 0.3 6.3 6.0 0.3 6.1 5.7 0.4 
Pakistan 3.6 2.1 1.5 2.7 2.2 0.4 2.6 2.2 0.4 
Philippines 13.0 6.9 6.1 32.3 27.1 5.2 26.5 24.7 1.7 
Poland 1.7 1.6 0.0 6.9 5.7 1.2 9.2 7.9 1.3 
Portugal 3.2 2.7 0.6 10.7 9.3 1.3 28.5 25.4 3.2 
Romania 4.0 3.7 0.3 1.9 1.7 0.3 2.8 2.3 0.5 
Russian 4.6 4.0 0.5 3.6 2.6 1.1 3.0 2.7 0.4 
Singapore 27.6 13.6 14.0 31.8 25.0 6.9 42.0 29.6 12.4 
Slovenia 0.3 0.2 0.1 3.6 3.1 0.4 15.3 13.8 1.5 
South Africa 2.8 2.5 0.2 3.6 3.0 0.6 3.6 3.2 0.4 
Spain 7.5 6.6 0.9 17.1 14.8 2.3 34.3 28.8 5.5 
Sweden 6.7 6.3 0.4 19.2 17.5 1.7 32.5 31.2 1.4 
Thailand 16.4 13.0 3.4 24.2 19.6 4.6 44.5 36.6 7.9 
Tunisia 0.1 0.1 0.0 0.3 0.3 0.0 3.4 3.4 0.1 
Turkey 1.2 0.8 0.4 8.4 7.5 0.9 11.2 9.8 1.4 
UK 14.0 11.8 2.2 25.1 22.0 3.1 33.9 30.6 3.3 
US 15.9 14.4 1.6 22.0 19.5 2.5 35.0 31.8 3.2 
Uruguay 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 
Vietnam 0.06 0.03 0.03 0.13 0.05 0.08 0.06 0.04 0.01 
Zimbabwe 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 

Source: own calculations based on figures from the OECD database. Calculations 
are made from figures at the four-digit SITC level (SITC Rev.3), adjusted for trade 
imbalances. 
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Table 5.2: Correlation matrix of explanatory variables 

 CULTURE GDPPC GINI POWER EDU SCHOOLs SCHOOLt GDPppp 
CULTURE 1,000         
GDPPC 0,724*** 1,000       
GINI 0,656*** 0,730*** 1,000      
POWER 0,684*** 0,714*** 0,972*** 1,000     
EDU 0,590*** 0,400*** 0,548 0,571*** 1,000    
SCHOOLs 0,733*** 0,629*** 0,586*** 0,583*** 0,477 1,000   
SCHOOLt 0,677*** 0,705*** 0,742*** 0,691*** 0,371 0,629*** 1,000  
GDPppp 0,197*** 0,327*** 0,221*** 0,238*** -0,021 0,081*** 0,313*** 1,000 
POPU -0,202*** -0,122* -0,114* -0,130* -0,221 -0,184 -0,137** 0,431*** 
FDI -0,132* 0,133* 0,020 0,043 -0,163 -0,090*** -0,037 0,006 
TARIFF -0,550*** -0,554 -0,432*** -0,480*** -0,187 -0,327** -0,530*** -0,113* 
HIGHTECH 0,107* 0,380 0,217*** 0,258*** 0,034 0,156** 0,246*** 0,232*** 
MANUEX 0,148** 0,345 0,063 0,087 0,031 0,118* 0,140** 0,240*** 
DIST 0,117* -0,159* -0,076 -0,061 0,171 -0,056 -0,027 0,005 
BORD -0,339*** -0,244 -0,159** -0,187** -0,411 -0,184** -0,177** -0,019 

 

 POPU FDI TARIFF HIGHTECH MANUEX DIST BORD 
POPU 1.000       
FDI -0.041 1.000      
TARIFF 0.331*** -0.141* 1.000     
HIGHTECH -0.051 0.107* -0.389*** 1.000    
MANUEX 0.115* 0.198*** -0.398*** 0.378*** 1.000   
DIST -0.161** -0.288*** 0.074 -0.328*** -0.429*** 1.000  
BORD 0.348*** 0.310*** 0.208*** -0.149** 0.040 -0.546*** 1.000 

Note:  * p≤ 0.1, ** p<0.05, and *** p<0.01. 

5.3.3   Methods 

In line with much previous empirical work in the intra-industry trade tradition, our 

approach is eclectic, rather than focused by testing a specific model of intra-industry 

trade. As stated above, 15 variables were identified in the literature, and were 
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subsequently included in the present study. Although each of these variables 

represents a different potential determinant of intra-industry trade, they – as a group 

– represent a number of overlapping theoretical perspectives. As a result, seven 

correlation coefficients are higher than 0.7 (see Table 5.2), which implies that the 15 

variables cannot be included into a single estimation directly. Therefore, in order to 

facilitate interpretation and further analysis, a data reduction exercise is first 

undertaken by means of exploratory factor analysis.17 Principal component analysis 

with oblique rotation is employed, because the factors need not to be uncorrelated. 

For example, when a country enjoys a high level of production and demand, its trade 

structure may reveal large export and import flows. The result of the factor analysis, 

as explained below in greater detail, indeed reveals that the level of production and 

demand (factor 1) is related to trade development (factor 4). 

In the second step of the analysis, we introduce the factor scores as the independent 

variables in a regression that investigates the impact of six groups of variables on the 

TIIT, HIIT and VIIT indices. We estimate models of the following general form: 

IITkt=α+βXkt+µkt                                                                                                                                                      (5.2) 

where IITkt stands for China’s total, horizontal or vertical IIT index (TIIT, HIIT or 

VIIT) with partner country k in sub-period t, and Xkt is a set of country-specific 

variables of country k in sub-period t. Because the residuals reveal cross-sectional 

heteroskedasticity, we employ Generalized Least Squares (GLS) in the estimations, in 

which each pooled equation is weighted by an estimate of the cross-sectional 

 
17 Both Bartlett test of sphericity (Chi-square is 1599.6) and the measure of sampling 
adequacy (0.73) indicate that our factor analysis is appropriate. 
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residual’s standard deviation.18 In the factor and regression analyses alike, the three 

sub-period data across 50 (with Hong Kong) and 49 (without Hong Kong) countries 

are pooled.19 Because of the special role of Hong Kong in China’s international trade, 

we perform separate analyses for the complete sample with Hong Kong and for the 

sample without Hong Kong.20   

5.4    Evidence 

China’s intra-industry trade indices in the three sub-periods with 50 countries are 

listed in Table 5.1. The table reveals that intra-industry trade not only occurred 

between China and developing countries (see, e.g., the TIIT with India of 22.0 in 

1999-2001), but also between China and developed countries (see, e.g., a TIIT with 

France of 21.6 in 1999-2001). Hong Kong has enjoyed the highest bilateral TIIT, 

 
18 Many intra-industry trade studies also apply the logit transition method. There is 
no consensus as to whether or not to use this technique. Some scholars, such as 
Tharakan (1986) and Caves (1981), support the use of a log transformation, given the 
limited range of the dependent variable. However, some other researchers, such as 
Greenaway and Milner (1986), insist that there is no need for such a transformation 
when the aim of the analysis is to investigate the determinants of intra-industry trade, 
and not to forecast it. In this study, several observations for intra-industry trade have 
a value of zero. Hence, a log transformation is not possible anyway. 
19 A drawback of our decision to work with three sub-periods, rather than with 
annual data, is that we could not check for the (non)stationarity of the time series. 
This is a limitation that must be tackled in future research. In the current chapter, we 
thought it more important to avoid the bias caused by special events and irregular 
deals, as explained above. 
20 Hong Kong was China’s largest trade partner in most years in the 1992-2001 
period, although Hong Kong is not a large economy. It has been an important 
entrepot of mainland China, though. Because of the special China – Hong Kong 
linkage, intra-industry trade between mainland China and Hong Kong is extremely 
high (cf. Table 5.1).  
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VIIT and HIIT with China, which illustrates the special China – Hong Kong linkage. 

Additionally, Table 5.1 indicates that most of the bilateral IIT indices have increased 

steadily during our period of analysis. This development is shared by all three intra-

industry trade indices – i.e., TIIT, HIIT and VIIT. Finally, Table 5.1 makes clear that 

VIIT is much higher than HIIT in most cases,21 and that VIIT has increased faster 

than HIIT. In many instances, HIIT even declined: at the world level, China’s HIIT 

index decreased from 11.4 in 1992-1994 to 7.6 in 1999-2001. Conversely, the 

aggregated VIIT index increased from 19.4 in the first sub-period to 32.4 in the third 

sub-period. This dual trend indicates that vertically differentiated products have 

increasingly dominated China’s intra-industry trade, vis-à-vis horizontally 

differentiated goods. This observation suggests that comparative advantage might 

well be the main reason for Chinese bilateral intra-industry trade. 

We performed two factor analyses, one with and one without Hong Kong. The 

results of both factor analyses, reported in Tables 5.3 and 5.4, are quite similar, 

producing five underlying factors that cumulatively explain 77 per cent of the 

variance. 

This factor structure appears to make good conceptual sense, with five interpretable 

dimensions that are potentially important in the explanation of intra-industry trade. 

The interpretation of each of these five factors runs as follows. 

Similarity (Factor 1). The first factor has high positive and significant loadings on 

seven variables. These variables reflect the difference between China and its trade 

partners along seven dimensions: cultural distance, GDP per capita, Gini index, 

                                                      
21 If transfer pricing is taken into account, the VIIT index should be higher. 
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energy consumption, public expenditure on education, secondary school enrolment, 

and tertiary education enrolment. This set of seven variables exactly matches with 

the first two groups of the explanatory variables. This factor is therefore interpreted 

as the difference in consumer patterns and factor endowments between China and 

its trade partners. A high score on this factor indicates low similarity in the trade 

partner’s stage of development. We expect the Similarity Factor 1 to be negatively 

related to HIIT, but positively to VIIT. 

Distance (Factor 2). This second factor has a high negative loading on geographical 

distance and a high positive loading on the dummy border variable. The opposite 

sign of these two loadings is in line with the expectation that the two variables have 

conflicting influences on trade, as the geographical distance between a pair of 

countries sharing a common border is lower than the geographical distance between 

their capitals. Therefore, this factor is a sensible measure of physical distance. 

Distance Factor 2 is expected to have a positive impact on TIIT, especially on HIIT. 
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Table 5.3: Results of factor analysis I – pattern matrix with Hong Kong 

 Component 

  Factor 1 
Similarity 

Factor 2 
Distance 

Factor 3 
Size 

Factor 4  
Stage 

Factor 5 
FDI 

CULTURE 0.826* -0.138 -0.019 -0.052 -0.109 

GDPPC 0.748* -0.029 0.097 -0.280 0.134 

GINI 0.960* 0.072 0.077 0.118 0.124 

POWER 0.935* 0.031 0.066 0.071 0.134 

EDU 0.665* -0.082 -0.189 0.077 -0.321 

SCHOOLs 0.815* 0.155 -0.115 -0.032 -0.204 

SCHOOLt 0.808* -0.063 0.136 -0.050 0.106 

GDPppp 0.166 -0.236 0.866* -0.166 0.075 

POPU -0.082 0.296 0.796* 0.071 -0.212 

FDI -0.023 0.181 -0.086 0.005 0.854* 

TARIFF -0.339 0.238 0.177 0.496* -0.312 

HIGHTECH -0.009 -0.056 0.041 -0.781* 0.025 

MANUEX -0.053 0.193 0.081 -0.827* -0.070 

DIST -0.074 -0.834* 0.079 0.417 -0.035 

BORD -0.044 0.800* 0.124 0.213 0.251 

% of variance 37.19 15.91 9.80 8.47 5.81 

Cumulative % 77.18 

Notes: * indicates that a factor loading is significant at the 0.05 level; the extraction method is 
Principal Component Analysis; the rotation method is Oblimin with Kaiser Normalization; 
the Kaiser-Meyer-Olkin Measure of Sampling Adequacy is. 731; Bartlett’s test of sphericity 
gives a Chi-square of 1599.60; and the sample size is 150. 
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Table 5.4:  Results of factor analysis II – pattern matrix without Hong Kong 

 Component 

  Factor 1 
Similarity 

Factor 2 
Distance

Factor 3 
Size  

Factor 4 
Stage 

Factor 5 
FDI 

CULTURE 0.818* -0.133 -0.050 0.015 0.189 

GDPPC 0.745* -0.064 0.100 -0.266 0.109 

GINI 0.971* 0.095 0.092 0.034 -0.124 

POWER 0.942* 0.050 0.081 -0.004 -0.086 

EDU 0.693* -0.133 -0.130 0.053 -0.305 

SCHOOLs 0.792* 0.121 -0.148 0.090 0.227 

SCHOOLt 0.806* -0.016 0.105 -0.072 0.054 

GDPppp 0.160 -0.236 0.847* -0.155 0.178 

POPU -0.064 0.253 0.812* 0.070 -0.110 

FDI -0.013 0.069 0.042 0.006 0.920* 

TARIFF -0.326 0.187 0.217 0.509* -0.189 

HIGHTECH -0.010 -0.024 0.017 -0.804* -0.003 

MANUEX -0.053 0.124 0.098 -0.802* -0.017 

DIST -0.077 -0.846* 0.096 0.420 -0.011 

BORD -0.039 0.835* 0.124 0.235 0.102 

% of variance 37.93 15.26 8.12 9.46 6.26 

Cumulative % 77.03 

Notes: * indicates that a factor loading is significant at the 0.05 level; the extraction 
method is Principal Component Analysis; the rotation method is Oblimin with 
Kaiser Normalization; the Kaiser-Meyer-Olkin Measure of Sampling Adequacy is 
0.744; Bartlett’s test of sphericity gives a Chi-square of 1571.45; and the sample size 
is 147. 
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Size (Factor 3). The third factor has a high positive loading on two variables: GDP 

per capita and population size. This factor can undoubtedly be interpreted as a 

measure of the (economic) size of a country. We therefore expect Size Factor 3 to 

positively relate to HIIT. 

Stage (Factor 4). This fourth factor has a high positive loading on trade barriers, and 

has two high negative loadings on the high-technology and manufacturing export 

proportions. This factor is therefore interpreted as a measure of the country’s stage 

of international trade development. A low trade barrier score and high export 

proportions of high-tech and manufacturing products will result in a low factor score, 

which indicates a high international trade development stage. Consequently, Stage 

Factor 3 is expected to negatively influence intra-industry trade. 

FDI (Factor 5). This fifth factor has a high loading on one variable only: FDI.  

Hence, this factor can be straightforwardly interpreted as FDI inflows. We expect 

that this FDI Factor 5 will be positively related to intra-industry trade, particularly to 

HIIT. 

The above interpretations and expected effects of these five factors, as predicted in 

our set of six hypotheses, are summarized in Table 5.5. 
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Table 5.5: An overview of the factors 

Expected signs and hypotheses Factors Variables Interpretations 

  TIIT VIIT HIIT 

Factor 1 
(Similarity) 

 

CULTURE 

GDPPC 

GINI 

POWER 

EDU 

SCHOOLs 

SCHOOLt 

A low factor score 
indicates a high 
similarity between 
the two countries 
with respect to 
consumer pattern 
and factor 
endowment 

? 
Positive 

(H5.3) 

Negative 

(H5.1) 

Factor 2  
(Distance) DIST 

BORD 

A high factor score 
indicates a large 
functioning 
distance  

Positive 

(H5.6a 
H5.6b) 

Positive 

(H5.6a) 

Positive 

(H5.6a) 

Factor 3 
(Size) 

GDPppp 

POPU 

A high factor score 
indicator a large 
economic size 

Positive 

(H5.2) 
? 

Positive 

(H5.2) 

Factor 4  
(stage)  

TARIFF 

HIGHTEC
H 

MANUEX 

A high factor score 
indicator a low 
trade level 

Negative

(H5.5) 

Negative 

(H5.5) 

Negative 

(H5.5) 

Factor 5 
(FDI) FDI 

A high factor score 
indicates a high 
FDI inflow 

Positive 

(H5.4) 

Positive 

(H5.4) 
? 

 

The next step is to estimate models that link the five factors to the TIIT, HIIT and 

VIIT indices by using the two sets of rotated factor scores, with or without Hong 
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Kong, as the independent variables. The first set of estimations is done for the 

complete sample of 50 countries. The results are shown in Table 5.6. 

Table 5.6: Empirical results for Chinese bilateral intra-industry trade in 1992 to 2001 
with Hong Kong included 

 TIIT VIIT HIIT 

Variable Coefficient     t Coefficient      t Coefficient      t 

Constant  0.1251  36.78  0.0996 35.15  0.0370 15.33 

Similarity -0.0001 -0.06  0.0051*** 3.64 -0.0066*** -3.05 

Distance  0.0297***  9.15  0.0134*** 5.38  0.0148*** 5.58 

Size  0.0076  1.54  0.0057 1.59  0.0018 1.24 

Stage -0.0769*** -23.42 -0.0635*** -19.88 -0.0061** -2.44 

FDI  0.0582***  14.91  0.0384*** 11.83  0.0068 1.62 

Adjusted R2 0.837 0.780 0.312 

N 150 150 150 

F 153.92 106.66 14.49 

P-value 0.00000 0.00000 0.0000 

Notes: method is GLS (cross-section weights), * p≤ 0.1, ** p<0.05, and *** p<0.01. 

The three F-statistics are significant at the 0.01 level, producing an adjusted R-

squared of 0.837, 0.780 and 0.311, respectively, in the three regressions. The first 

factor, Similarity, is positive and significant at the 0.01 level in the VIIT model, and 

negative and significant at the 0.01 level in the HIIT regression. This result strongly 

supports Hypotheses 5.1 and 5.3. The Distance factor is positively significant at the 

0.01 level in all three models, which is in line with H6. However, there is little 

evidence to support that HIIT is more sensitive to geographical distance than is 

VIIT. The third factor, Size, is not significant in any of the three models, which 
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implies a failure to support Hypothesis 5.2. The fourth factor, Stage, is negatively 

significant at the 0.01, 0.01 and 0.05 level, respectively, which offers evidence in 

favor of Hypothesis 5.5. The last factor, FDI, is positively significant in the VIIT 

estimation at the 0.01 level, but not significant in the HIIT model. This result offers 

support for Hypothesis 5.4.  

The results of the second set of estimations for the sub-sample without Hong Kong 

are reported in Table 5.7. 

Most of the results are quite similar to the ones of the first set of estimations. Three 

factors, Distance, Size and Stage, are significant with the expected signs, which again 

provides support for Hypotheses 5.1, 5.3, 5.6, 5.5 and part of 5.4. However, there are 

two differences. First, Size is now significant at the 0.01, 0.01 and 0.05 level, which is 

in line with Hypothesis 5.2. Second, FDI is not only significant in the VIIT model, 

but also in the HIIT regression, which leaves a puzzle for further research. 

Table 5.7: Empirical results for Chinese bilateral intra-industry trade in 1992 to 2001 

without Hong Kong included 

 TIIT VIIT HIIT
Variable Coefficient           t Coefficient         t Coefficient          t 
Constant  0.1108  32.41 0.0929 32.59 0.0159  15.84 
Similarity  0.0032 1.36 0.0064*** 3.37 -0.0017*** -2.90 
Distance  0.0144*** 5.54 0.0070*** 4.23 0.0057***  4.57 
Size  0.0122*** 4.11 0.0080*** 3.30 0.0031**  2.55 
Stage -0.0728*** -19.57 -0.0616*** -19.94 -0.0086*** -8.07 
FDI  0.0108*** 2.68 0.0073** 2.45 0.0026***  3.09 
Adjusted R2 0.897 0.770 0.392
N 147 147 147
F 255.72 98.99 19.83
P-value 0.00000 0.00000 0.0000
Notes: method is GLS (cross-section weights), * p≤ 0.1., ** p<0.05, and *** p<0.01. 
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5.5   Discussion 

Overall, the findings give rise to at least four observations. First, intra-industry trade 

has taken place not only between China and trade partners with similar consumer 

patterns and factor endowments, but also between China and trade partners with 

different consumer patterns and factor endowments. However, this observation does 

not imply that similarity does not affect intra-industry trade – it does. The results of 

our two sets of estimations suggest that China’s HIIT is more likely to emerge with 

countries that are similar than with those that are different. Conversely, China’s VIIT 

happens more with different rather than with similar countries. 

Second, three factors affect HIIT and VIIT in the same way. One is geographical 

distance, which has a significant and positive impact on both HIIT and VIIT. This 

result offers support for the argument that geographical distance does deter intra-

industry trade (including VIIT and HIIT) more than inter-industry trade. Another 

common factor is the influence of international openness and trade structure. Both 

HIIT and VIIT are positively affected by an open trade system and advanced trade 

structures. The last common factor is the economic size of trade partners. Both 

Chinese HIIT and VIIT are more likely to take place with large economies than with 

small ones. These observations are in line with most theoretical predictions and 

empirical findings in the intra-industry trade literature, although HIIT and VIIT tend 

not to be disentangled in the literature (e.g., Stone and Lee 1995; Matthews 1998). 

Third, evidence of a positive impact of FDI on VIIT is found in two estimations. 

This result indicates that increasing Chinese VIIT has been driven by FDI. This 

finding is in line with the theoretical framework explored above. In China’s practice, 

this observation can probably be largely attributed to the launch of export-oriented 

FDI and trade-processing policies. Since 1984, the State Council approved two 
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schemes allowing duty-free import of components and raw materials for use in 

export industries. Since then, China has been very successful in attracting export-

oriented FDI, particularly from Hong Kong. One scheme is called “Process and 

Assembling” (Lai Liao Jia Gong Zhuang Pei), which is similar to what is conventionally 

known as contractual processing. The other scheme is named “Processing with 

Imported Materials” (Jin Liao Jia Gong), which is similar to ordinary processing by 

subsidiaries. Encouraged by both policies, processed trade has gained a prominent 

position in Chinese international trade, accounting for 50-66 per cent of total trade. 

As the figures in Table 5.8 show, the performance of different business forms is 

different, though. 

About 30 per cent of trade by state-owned enterprises (SOEs) is processed trade, 

which is about 80-90 per cent for foreign invested enterprises (FIEs). Obviously, 

FIEs are the main contributor to Chinese processed trade. They undertake about 80-

90 per cent of Chinese total processed trade. In the SITC aggregation procedure, 

processed imports and exports are often grouped together. Therefore, FDI is very 

important in facilitating VIIT.  

Fourth, comparing the two sets of the estimations, we observe that Hong Kong has 

played an important role in determining China’s trade structure. There are two 

differences in the two sets of estimations. The first difference indicates that 

economic size is not significant in the first set of estimations, but positively 

significant in the second set of regressions. This result can be attributed to the fact 

that although Hong Kong is a small economy in terms of GDP and population, it 

has enjoyed the highest TIIT, HIIT and VIIT with China. Therefore, when we 

include Hong Kong in the estimation, economic size is not a significant determinant 

of intra-industry trade. However, when Hong Kong is excluded from the sample, 
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economic size is positively significant, as is anticipated in the literature. The second 

difference relates to the variation of the significance level of HIIT. This can be 

explained by trade processing undertaken by Hong Kong’s FIEs. Processed trade has 

been dominant in bilateral trade between China and Hong Kong. According to the 

trade statistics, about 70 per cent of imports from Hong Kong was used in export 

processing in 2001 (MOFTEC). This state of affairs is largely due to the resource-

seeking motives adopted by Hong Kong firms. Many Hong Kong investors 

emphasize activities in the area of the labor-intensive and simple processing of light 

industrial and textile goods, aimed at the international market. However, FDI flows 

from Western MNEs into China are not mainly driven by such resource-seeking 

motives. Rather, although resource acquisition is a motivation, their major motives 

for entering into China are the growing market and the market potential (Lou 2001; 

Zhang 2001b). Therefore, Western investors put less emphasis on processing trade 

than do their Hong Kong counterparts. As a result, FDI is highly significant in VIIT 

model when Hong Kong is included in the analyses, but the significant level declines 

when Hong Kong is excluded. 

Table 5.8: Chinese processing trade in different business forms 

 1996 2001 

 Total SOEs FIEs COEs Total SOEs FIEs COEs 
Total Trade 151,066 86,058 61,506 3,073 266,155 113,234 133,235 14,223 

24,240 19,010 4,487 740 42,233 25,961 1,434 1,827 Contractual 
processing 16.0% 22.1% 7.3% 24.1% 15.9% 22.9% 10.8% 12.8% 

60,094 10,904 48,596 591 105,221 9,941 92,252 2,601 Ordinary processing  
39.8% 12.7% 79.0% 19.2% 39.5% 8.8% 69.2% 18.3% 

Notes: SOEs are State-Owned Enterprises; FIEs are Foreign-Invested Enterprises; 
COEs are Collectively-Owned Enterprises; and the data source is the Customs 
General Administration of the People’s Republic of China. 
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5.6    Appraisal 

In this chapter, we investigated the nature of three forms of intra-industry trade 

between China and 50 trade partners during the 1992-2001 period, when China has 

accelerated the implementation of policies to liberalize international trade and 

investment. The development of the Grubel – Lloyd index indicates that intra-

industry trade has indeed increased significantly during this period. VIIT has been 

the dominant type in China’s intra-industry trade, increasing faster than HIIT has. 

With these measures of intra-industry trade, we explored the determinants of TIIT, 

VIIT and HIIT separately. The results confirmed that disentangling TIIT into its 

HIIT and VIIT components provides the opportunity to improve the estimation of 

the underlying determinants. While there are a few common drivers of HIIT and 

VIIT, such as geographical distance, economic size, trade development stage and 

FDI, differences exist in the determinants of both two types of intra-industry trade 

as well. Specifically, the similarity between China and its trade partners can explain 

HIIT, whereas the difference between China and its trade partners can explain VIIT. 

The fact that VIIT has been dominant in Chinese bilateral intra-industry trade 

suggests that comparative advantage can explain not only inter-industry trade, but 

also most of China’s intra-industry trade. The considerable increase of VIIT indicates 

that China’s areas of specialization based on comparative advantage have been 

expanded from inter-industry to intra-industry trade domains. This conclusion is in 

line with the progression of China into the next trade development stage. 

This study confirms that most of intra-industry trade determinants discussed in the 

literature have done their job in the case of China in 1992-2001. This overall finding 

suggests that the market mechanism has started to work properly in the area of 

Chinese foreign trade in the post-1992 period. However, China’s recent trade history 
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reveals a number of specific features that can be attributed to the particulars of the 

process of transition and liberalization. First, trade and FDI policies have influenced 

the nature and cause of Chinese bilateral intra-industry trade. Specifically, the policies 

on processed trade and export-oriented FDI have significantly encouraged related 

FDI and VIIT. Second, due to historical and institutional reasons, Hong Kong has 

played an important role in China’s trade development.  

A number of important business and political implications can be drawn from the 

findings of this study. First, the increasing intra-industry trade index suggests that 

China is not only moving into the center stage of the world market as a result of its 

high-growth rates of trade per se, but also by upgrading its trade structure. China does 

no longer confirm with the image of a developing country that exports primary 

products and imports industrial goods, as it did twenty years ago. It now integrates 

into the world economy in depth, which offers multinational enterprises more 

opportunities to operate profitably in China. For multinational enterprises, this 

implies that the Chinese market is even more of an opportunity than it was before 

the epoch of liberalization, suggesting that management must carefully scan both 

VIIT and HIIT-related opportunities for FDI in China. With the increasing 

importance of HIIT, China does not only offer the “usual” efficiency-seeking (VIIT) 

opportunities of low-cost countries in the developing world, but also the market-

seeking (VIIT) ones as “normally” located in developed nation-states. Second, 

China’s trade and investment liberalization program has played a very important – if 

not crucial – role as the key driver of the improvement of the Chinese trade structure. 

Directly, tailor-made liberalization policies facilitate the development of VIIT, such 

as those related to relaxing the regulatory environment for multinational companies. 

Indirectly, liberalization measures have done the groundwork upon which the market 
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mechanism started to take over the China’s economy: as a result, economic rather 

than political determinants become the driver of intra-industry trade (cf. Zhang and 

van Witteloostuijn 2004). Third, further development of China’s intra-industry trade 

may rely more on HIIT than on VIIT. According to intra-industry theory, a major 

determinant of intra-industry trade is product differentiation, which is the major 

source of HIIT. Therefore, the future of China’s intra-industry trade depends not 

only on progress made in the liberalization program, but also – and probably even 

more so – on economic development. This may require a facilitating shift in China’s 

policy, emphasizing HIIT rather than VIIT-promoting measures. 

Although this study has made an effort to deepen our understanding of intra-

industry trade, it is characterized by a number of limitations that point the way to 

future work. First, further research might include industry characteristics into the 

cross-country analysis in order to investigate the impact of country-specific factors 

on intra-industry trade in different industries over time. By using a pair of countries’ 

cross-industry data, previous studies have maintained that the pattern of intra-

industry trade changed greatly across industries, due the different features of 

individual industries (e.g., Greenaway, Hine and Milner 1995). Employing a 

combined cross-country and cross-industry design in a longitudinal context offers 

ample opportunities to better detect the underlying causes of the development of 

intra-industry trade. Second, one result of our analyses is the significant influence of 

FDI on Chinese HIIT, which is not as expected. Further study is needed to explain 

this result.  
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