
Abstract  
China experienced dramatic growth throughout its entire economy during the 
1978 to 2008 period. This significant economic expansion may be attributed to 
China’s open policy after its 1978 overall economic reform. Our inter-temporal 
analysis of China’s export growth between 1978 and 2008, based on the statistical 
stochastic decomposition approach, indicates that, in the first ten years after 
China’s trade openness, most of its export growth occurred in the extensive 
margin of trade, but later most of China’s export growth appeared in existing 
varieties or the intensive margin of trade. We find that the distribution of the 
extensive margin is more dispersed than of the intensive margin, as we use the 
country-product approach. After applying formal tests, the results show that the 
intensive margin plays a significant role in the growth of China’s exports.
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Introduction

China has now emerged as one of the world’s largest trading nations for both agricul-
tural and non-agricultural commodities. Moreover, China’s trade is unique in many 
respects. The country is noted for its outstanding activities in the “processing trade” 
sector that involves importing inputs, which are then assembled into final products 
in China, and then re-exported (Naughton 1997). These activities play an important 
role in China’s changing trade composition and patterns. China is one of the world’s 
largest importers of raw materials and intermediate inputs. The country’s exceptional 
processing trade ability impacts its trading partners, whether exporting or importing 
countries (Naughton 2004). China has been perceived as a competing threat by other 
labour-abundant developing countries that trade with developed countries. In recent 
years, however, the country’s direct trade with developing countries, such as India, 
and countries in Southeast Asia and Africa has intensified dramatically (Batra 2007; 
Somwaru et al. 2007). In just 5 years, China’s exports to India increased from $2 
billion to over $50.49 billion in 2011 (WDI, 2013).
	 China competes world-wide not only on the basis of lower labour costs and 
abundance of natural resources, but also in terms of location that takes advantage 
of China’s proximity to capital-rich East Asian economies and rapidly growing, 
developing markets in the Asia-Pacific region. In theory, geographic proximity often 
explains why neighbouring countries trade disproportionately, as Krugman (1991) 
suggests, in that neighbourhood trade is so strong as to create natural trading blocs. 
However, such explanations provide little insight into the roots of the rapid growth of 
China’s exports.
	M uch of the recent theory assumes that developing countries imitate the 
production of goods invented in developed countries, ceteris paribus (Grossman and 
Helpman 1989; Hausmanne et al. 2005; Rodrik 2006). However, the speed at which 
countries can transform their productive structure and upgrade their exports depends 
on the basis of the knowledge of products and manufacturing technologies that has 
been acquired. China has entered a growth phase in its industrial development for 
producing and exporting a variety of goods. Many papers highlight a strong posi-
tive correlation between the number of export varieties a country produces and its 
living standard. For example, Hummels and Klenow (2005) find that larger and richer 
countries export more varieties of new goods or what they call the extensive margin of 
trade. Schott (2008) and Rodrik (2006) argue that China’s exports are in high-quality 
sectors, which is similar to what happens in highly-developed countries. Amiti and 
Freund (2010), however, find that, despite the dramatic shift in China’s exports to the 
United States over the 1992-2005 period, China’s manufacturing exports remained 
unchanged after accounting for the processing trade. They find that China’s export 
growth trade occurs in existing varieties or what they call the intensive margin of 
trade. Amiti and Freund find that the intensive margin of trade plays an important 
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role in China’s exports. Our intertemporal analysis of China’s export growth for the 
period 1978 to 2008 indicates that, in the first ten years after China’s trade openness, 
most of its export growth occurred in the extensive margin of trade. Later, most of 
China’s export growth has been in existing varieties (intensive margin trade). Our test 
results confirm that the intensive margin is a crucial factor in the growth of China’s 
exports for the period 1978 to 2008.
	 The rest of the paper is organized as follows. Section 2 presents a snap-shot of 
China’s economy and trade from an aggregate perspective. Section 3 discusses the 
methodology used to develop export growth and to decompose export flow patterns. 
Section 4 then follows and lays out all data employed in this study. Section 5 presents 
the empirical analysis, starting with the dynamics of export product differentiation, 
and continuing with the results of decomposing China’s exports. We use bootstrap-
ping to obtain the distributional stochastic characteristics of the trade margins and 
their variability over the study period. Section 6 empirically captures China’s export 
growth and presents formal tests to identity the intertemporal relationship between 
China’s export growth and extensive/intensive margin of trade following the 
country’s significant economic expansion after its 1978 overall economic reforms. 
Finally, Section 7 concludes the study. 

2. Structural shifts in China’s economy and trade - an overview from an aggre-
gate perspective

China has achieved the most persistent economic growth among developing countries. 
The annual growth rate in the country’s real gross domestic product (GDP) averaged 
about 10 percent per annum from 1978 to 2011 (WDI, 2013). The country’s GDP 
per capita or its purchasing power parity adjusted in constant 2005 U.S. dollars was 
$523.95 in 1980 and $7,417.89 in 2011. The importance of the agricultural sector’s 
value added output, with respect to the entire economy, continued to decrease over 
the past decades, while the importance of the service sector increased and the manu-
facturing sector’s shares remained largely the same (WDI, 2013). The agricultural 
share of the GDP decreased from 28.2% in 1978 to 10.0% in 2011, while the share 
of the service sector increased from 23.9% in 1978 to 43.4% in 2011 (WDI, 2013). 
	 As expected, the share of China’s workforce employed in agriculture decreased, 
while employment share in services increased over the period examined. Many 
economists maintain the hypothesis that a fundamental feature of growth and 
development is the decline in the proportion of the workforce employed in agriculture. 
China has been experiencing a similar trend since the 1980s. 
	 In terms of the broader economy, China’s agricultural exports have been playing 
a smaller role in the country’s total exports. Since the middle 1980s, the share of 
agriculture in total merchandise exports gradually declined, from 5.71% in 1984 to 
0.54% in 2011 (WDI, 2013). Manufacturing exports continued to grow and accounted 
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for 47.65% of total merchandise exports in 1984, a share that rose to an astonishing 
93.30% in 2011. Exports of total merchandise to high income countries reached 
88.25% in 1991 and then declined to 72.20% in 2011 (WDI, 2013). These high 
income countries include the United States, Canada, 18 European Member States 
(Austria, Belgium, Denmark, France, Greece, Iceland, Ireland, Italy, Luxembourg, 
the Netherlands, Norway, Portugal, Sweden, Switzerland, the United Kingdom, and 
Germany), Japan, Australia, and New Zealand. During the same period exports to 
developing countries increased from 7.55% to 20.02%. Among developing econo-
mies, the East Asia and Pacific regions accounted for most of China’s merchandise 
exports, followed by Latin American and Caribbean countries. Manufacturing ac-
counted for the largest and fastest growing share of total imports, while agriculture’s 
share declined to about 4.65% in 2011 (WDI, 2013). From 1984 to 2011, imports of 
ores and metals along with fuel import shares into China dramatically increased by 
10 and 16 percentage points, respectively (WDI, 2013). 

3. Methodology for decomposing export growth

An examination of the time path of trade flows for any economy swiftly reveals that 
trade of both exports and imports tend to fluctuate along a long-term growth path. For 
this reason, to obtain the long-term growth of China’s exports and to identify devia-
tions from the growth path, we use the technique known as the Hodrick-Prescott (HP) 
(1997) method or Trend and Cycle Decomposition (TCD). We applied the HP/TCD 
method and derived the growth rates of China’s exports (Diao et al. 2001; Somwaru 
et al. 2007). 
	 The HP method, developed by Hodrick and Prescott (1997), removes a smooth 
trend, component, from observed given data yt by solving the following expression:

										                

The residual (the deviation from the trend) is commonly referred to 
as the business cycle component and it is the deviation from  , for t=1,…, T. 
The measure of the smoothness of the { } path is the sum of the squares of its 
second difference. The notion is that, over a long time period, the cycles, , where        

, average near zero.
	 The λ parameter is a positive number that penalizes variability in the growth 
component of the series. The larger the value of λ , the ‘smoother’ the underlying 
growth trend tg  is. For a sufficiently large λ , at the optimum, all tt gg −+1  must be 
arbitrarily near some constant tβ  and, thus, the tg approaches tg β+0 .  This implies 
that at the limit, as λ approaches infinity, the solution is the least squares fit of a linear 
time trend mode, and for λ =0, smoothed data are exactly the same as sample data.  

 (1)
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The selection of the smoothing parameter λ is based on a probability model. If the 
cyclical components and the second differences of the growth components are identi-
cally and independently distributed normal variables with mean zero and variances 

2
1σ and 2

2σ (which they are not), then the conditional expectation of the tg , given the 
observations, would be the solution of the above equation when 

2

1
σ

σλ = .

Different values of λ provide different information, e.g., a large λ value approxi-
mates the annual average rate of growth given by an ordinary least squares fit to 
the log of the data. In other words, the λ  parameter should be adjusted according 
to the fourth power of a change in the frequency of observations (King and Rebelo 
2000; Baxter and King 1999; and Diao et al. 2001).  In this paper, for the purpose of 
our annual data series, we adopt the procedure for the smoothing parameter given in 
Ravn and Uhlig (2002).
	 There is a wealth of studies in the literature on the importance of export growth 
and intensive and extensive margins. For example, Evenett and Venables (2002), 
and Hummels and Klenow (2005) find that the extensive margin played a significant 
role for growth in exports. When examining cross-country differences, Hummels and 
Klenow, using 1995 data, find that the extensive margin accounts for 60 percent of 
the greater exports of larger economies. On the other hand, Felbermayr and Kohler 
(2006) find that the intensive margin was a more important factor for trade growth 
between 1970 and the mid-1990s. Helpman et al. (2008), Eaton et al. (2008), and 
Amiti and Freund (2010), among others, find that the intensive margin of trade is 
more important for export growth.
	 Evenett and Venables (2002) define the extensive/intensive margin at the country-
product level, while Amiti and Freund (2010) at the product level and, in particular, 
concerning exporting industries. However, Helpman et al. (2008) and Felbermayr 
and Kohler (2006) define the extensive/intensive margin at the country level. Unlike 
other studies in this paper, we adopt a country-product approach definition of the 
extensive/intensive margin. In other words, we account for all products that China 
exports to each of its trade partners during the period under study. Moreover, we do 
not compare the export growth in an initial year with the export growth in some year 
ahead (the so-called comparative approach), but we apply a dynamic approach in 
which export growth is attained for each year of the period under study (Besedes and 
Prusa 2011).
 	 Below we provide a quick overview of the method adopted for obtaining the 
margins of trade. We employ the method originated by Feenstra (1994) and adopted 
by Amiti and Freund (2010) to distinguish between the intensive and extensive 
margins of China’s exports. Unlike Amiti and Freund (2010), we define the extensive 
and intensive margin at the country-product level and not just at the product level. We 
employ an intertemporal method to decompose export growth flows into the intensive 
and extensive margins of trade for China for each product and country. The original 
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idea of Feenstra’s work is to include new product varieties into an index. Denoting I 
as the set of varieties available in both periods, )( 1−∩⊆Ι tt II , the net variety growth 
index is defined as the fraction of expenditure in period t-1 on the goods Ii ⊂  rela-
tive to the entire set 1−⊂ tIi as a ratio of the fraction of expenditure in period t on the 
goods Ii∈ relative to the entire set tIi∈ , minus one. Let Vit  be the value of trade 
at time t in product i (Vit =  piqi) , then the Feenstra index of net variety growth (Amiti 
and Freund 2010) is defined as follows:

Feenstra’s (1994) seminal work on measuring export prices incorporating new goods 
leads to a natural index of variety growth (equation 2) that has been widely used in 
relevant literature. The index will be equal to zero if there is no growth in varieties 
relative to the base period and positive if the number of varieties has grown. If export 
growth classifications are split (or reclassified) then new classifications are merged 
and the index will tend to overstate the extensive margin.
	 Our analysis focuses on whether the growth in China’s product exports to its 
partners falls into existing or new varieties. Using this decomposition concept, the 
value of trade, Vit , for the ith product at time t, can be decomposed into the value 
of existing varieties Vit . D

e disappearing varieties Vit . D
d and new varieties, Vit . D

n  

where De, Dd, and Dn are dummy variables indicating whether the product exists in 
both period t and 0, only in period 0, or only in period t, respectively. Thus, De  = 1 

indicates an existing variety, Dd  = 1 a disappearing variety, and Dn  = 1 a new variety. 
The following decomposition equation is then used to identify the presence of new or 
existing varieties:

In the equation above, total growth in trade relative to the base period is decom-
posed into three parts: (i) the growth in products that were exported in both periods, 
the intensive margin; (ii) the reduction in export growth due to products no longer 
exported, disappearing goods; and (iii) the increase in export growth due to the export 
of new products. The share of export growth due to the extensive margin is defined 
as the new-goods share less the disappearing-goods. In other words, equation (3) 
separates export growth in trade into growth in existing varieties or the intensive 
margin, disappearing goods and growth in new varieties or the extensive margin. 
Note that, by construction, the intensive and extensive margins of exports sum up to 
one. There is a direct relationship between the Feenstra index of net variety growth 

 (2)

 (3)
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and the decomposition index in equation (3). Feenstra’s net variety growth index 
combines new exports and disappearing exports into one. In this respect, the net 
index is more robust than the decomposition index because the decomposition index 
attributes reclassified varieties to the extensive margin. 
	W e apply an intertemporal approach as we develop a series of measures of exten-
sive, intensive and export growth measures, as follows:  

				                 , for t=1979-78, 1980-79, 1981-80,…, 2008-07   
    

     				                , for t=1979-78, 1980-79, 1981-80,…, 2008-07
                

				                 , for t=1979-78, 1980-79, 1981-80,…, 2008-07

Where, Int denotes intensive margin, Ext denotes extensive margin and Net denotes 
the Feenstra index for the thi  product for each one of China’s country partners. The 
share of export growth attributed to each margin is calculated using equation 3. Note 
that variety growth is 1/Feenstra index. This measure has the nice feature that if 
classifications are simply split, and their share of total trade remains unchanged, the 
index remains unchanged. However, if classifications tend to be split into their share 
of total trade changes, then the index is more likely to overstate the extensive margin.
	 Unlike other studies, we consider China’s exports to all its trade partners. Thus, 
our analysis of trade growth is based on country-product relationships. We account 
for all exporting products that had never previously been sold abroad, as well as for 
all products already exported to a new destination country, as they can both change 
China’s extensive margin.
	 Besedes and Prusa (2011) argue that, while a firm may have a clear idea of its 
home market conditions, it may not know the level of demand abroad or have all 
information about ongoing costs associated with exporting. Their empirical approach 
is motivated by an extension to the Melitz (2003) model to account for information 
uncertainties associated with foreign markets. In our paper we employ bootstrapping 
to quantify uncertainties associated with market risks. The bootstrap is a computing 
intensive statistical resampling technique. Its advantage is that it is less restricted 
by parametric assumptions than more traditional approaches to market uncertainties. 
We employ the “bootstrap” technique (Efron and Tibshirani 1994; Varian 1996) for 
assessing the variability associated with market risks and provide confidence intervals 
for the exporting margin of trade and export growth.

 (4)

 (5)

 (6)
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Let represent the intensive margin. Drawing 1,000 boot-

strap samplings of existing varieties, then we can obtain the expected value denoted 
as ( )θΕ  of the estimator (θ


) of the intensive margin along with the variance, denoted 

as ( ) ( )( )[ ]θθθ


Ε−Ε=var . Similarly, we draw an additional three 1,000-bootstrap 
samplings for the extensive, net trade margin, and the export growth of all China’s 
merchandise to obtain estimates of their mean, variability, and confidence intervals.

4. Data

China’s trade data used in this study are at the 4-digit Standardized International 
Trade Classification (SITC) level, Revision 4 (United Nations 2006 and UNCTAD/
WTO 2010). The data source is the Commodity Trade Statistics Database (UN-
COMTRADE) maintained by the Statistic Division of the United Nations (UN) 
(United Nations 2010). China started to share public trade statistics with international 
organisations in 1984. However, the validity of some trade flows reported remains 
questionable (Gehlhar 1996). Thus, we draw upon data reported by China’s trade 
partners and compiled by the UN, starting from 1978 (Gehlhar 1996). The SITC 
4-digit data of China’s bilateral trade flows (United Nations 2006) for each year of the 
period under study were processed using the Statistical Analysis System (SAS). We 
adopted the same approach for processing bilateral data as in Gehlhar (Gehlhar 1996 
and https://www.gtap.agecon.purdue.edu/databases/trade_data.asp, 2012; Somwaru 
et al. 2008).
	 In each one of the study years we processed the bilateral trade for each country/
partner of China (United Nations 2010, Country Classification). By maintaining 
the country-product association, we were able to obtain the extensive and intensive 
margins at the country level for each product. It should be acknowledged that defining 
the extensive margin at the product level might artificially impose an upper bound 
on the extensive margin, as there might be no additions on the extensive margin. 
For this reason, we defined the margins at the country-product level. This allows the 
extensive margin to have the largest possible role. 
	M oreover, we developed aggregate country groups and these were used to develop 
growth margins to understand the impact of country aggregation. Such groups 
include: the EU-25, the High Income country group, the Developing country group, 
the Oceania country group, the High Income South East Asia, the South and South 
East Asia, the Central and South America, the High Income Oil Exporting group, the 
Africa country group, and the Transitional Economies country group (see Appen-
dix, Table 1 for country list in country groups; the Africa country group includes all 
China’s African trade partner countries). Some country groups, such as the African 
country group or the Transitional Economies, are subsets of larger groups.
	 A primary drawback encountered when using the Harmonized System (HS) trade 
flow classification is that there have been major reclassifications of trade data in 1996 
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and 2002 at the HS 6-digit level; thus, a product might be classified as a new variety 
simply because there has been a new product code or because previous codes were 
split (United Nations 2010, Economic and Social Classifications, and UNCTAD/
WTO 2010). Amiti and Freund (2008, 2010), using China’s exports to the world from 
1997 to 2005 in HS 8-digit categories, show that the extensive margin accounted for 
only 26 percent of the total export growth. They find that reclassifications push the 
extensive margin up. They state that existing product codes are not likely to be a 
random sample since entirely new products will, by definition, require a new code; 
therefore, this can be treated as a lower bound of the extensive margin.
	 Besedes and Prusa (2011) use the 10-digit data of the Harmonized System (HS) 
to verify whether results of measuring the margins of trade are specific to the 1972–
1988 period or extend to the 1989–2001 period, as well. They conclude that when 
measuring growth in the extensive margin, it is more insightful to consider changes 
over a longer-run horizon, since the value of exports in new product codes is generally 
small when they are first introduced. Furthermore, Besedes and Prusa (2011), using 
4-digit long horizon trade data (SITC), argue that their choice arises from concerns 
about quality and inconsistency due to reclassification of product codes in consequent 
years. Following Besedes and Prusa (2011), this study uses relationships defined at 
the 4-digit SITC level. 
	 Our extended data work is aimed at better understanding changes and trends 
in China’s export growth over time across products and countries. For this reason, 
we draw data from all China’s bilateral trade partners/countries in the datasets. Our 
analysis focuses on the growth rates of exports, including both agricultural and non-
agricultural products, over the study period. For each year of the study we account for 
all cross sectional data of exports from China to its trade partners. 

5. Empirical analysis

5.1 The dynamics of export product differentiation

Our technique for analysing China’s export growth pattern is based on the Trend and 
Cycles Decomposition (TCD) approach. This approach, by capturing the dynamics of 
growth in trade and trade policy regimes, allows us to obtain factually based evidence 
of China’s annual trade growth. We find that one of the distinguishing features of 
China’s trade growth is the persistent diversification of partners over time. Table 1 
captures China’s export growth pattern using trade data at 4-digit SITC (Somwaru et 
al. 2007).  
	 To capture the dynamic features of China’s exports, we use its annualized growth 
rates. The resulting series of growth rates indicate relatively large annual variability 
due to a range of reasons. Many of the causes for these fluctuations in year to year 
data are not essential for capturing a “true” trajectory in China’s trade growth. 
Instead, these deviations tend to obscure the underlying longer-term trend in export 
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growth rates. The longer-term trends in China’s export growth would better reveal 
China’s prevailing export patterns. Thus, by employing the TCD methodology, we 
were able to remove or ‘filter’ these fluctuations from the primary data (Diao et al. 
2001, Somwaru et al. 2007).

Table 1. China’s estimates of total merchandise trade annual growth* by trading 
partners

	 * Note: Growth rates estimated using Trend and Cycle Decomposition method annualized by 
time period.
	 Source: Authors’ calculations.

In the 1980s, China’s average annual trade growth rates with the developing country 
group outpaced the average annual trade growth rates with the developed country 
group. It was in the 2000s that China’s average annual growth import rates from 
the developing country group were almost the same as its average annual growth 
rates of exports to developed countries. The ongoing global relocation of labour-
intensive manufacturing has accommodated China’s export growth, while the transi-
tion to a more market-based economy has helped diversify China’ product mix. This, 
however, did not necessarily mean that China’s trade growth has limited developing 
country export opportunities from direct competition in the case of similar prod-
ucts. In fact, the growth of China’s imports from developing countries generally out-
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paced import growth from developed countries (Table 1). In the most recent decade, 
China’s import growth has been greater than its export growth, an acceleration of 
China’s trade with developing countries that has often been overlooked. 
	 To clearly capture the dynamic features of China’s trade and competitiveness, 
we calculated the annual growth rate of China’s detailed trade. Unlike other studies 
that concentrated on China’s trade with the United States (Hammer 2006, Naughton 
2004), we include all of China’s major high-income trade partners (see Appendix 
Table 1 for the list of all countries and country groups). While we process China’s 
bilateral trade with all of its trade partners, we only report the growth rates with 
selective countries/country groups due to space limitations.
	 Although the growth rates of total exports with India were unstable in the early 
1980s, during the last 15 years, China’s trade growth with India has steadily increased 
(Table 1). This growth coincides with India’s liberalising industrial sectors and India’s 
higher sustained growth rates in income and consumer purchasing power.  
	 Numerous studies have analysed the importance of trade in intermediate goods 
and the influence of geographic proximity on production for countries sharing borders 
(Naughton 1997, Gupta 1997, Ng and Yeats 1999). China’s trade performance 
indicates that geographic proximity is a factor enhancing the value-added processing 
chain observed in the country (Figure 1). In the 1980s trade with the economies of 
the Arab world and Middle East and North Africa countries dominated China’s trade 
flows. In the 1990s and 2000s trade with neighbouring East Asia and Pacific countries 
dominated China’s trade (Figure 1). China’s rise in international processing activities 
reflects the strategies of Asian firms to relocate their industries to China so as to take 
advantage of China’s comparative advantage in production processing that arises 
primarily from competitively lower labour costs. China’s trade policy has favoured 
assembly and processing operations through tariff exemption on intermediate goods, 
and set off the expansion of China’s trade in intermediate goods in foreign-invested 
enterprises (FIEs) and economic and technological development zones (ETDZs) 
(Berger and Martin 2013, Tan and Khor 2006; Somwaru et al. 2007). These selective 
trade policies have accelerated China’s international processing activities and 
became the engine for rapid diversification of its manufacturing exports, well beyond 
geographic proximity regions (Berger and Martin 2013). Indeed, the most noticeable 
annual growth of China’s total merchandise exports and imports are with African 
countries in the 1990s and 2000s (Table 1 and Figure 1). Intermediate products, while 
amounting to almost two-thirds of China’s total imports, display China’s comparative 
advantage in production “by stage.” These findings tend to weaken the Krugman-
Bhagwati (Krugman 1991, Bhagwati 1992) debate on whether neighbourhood deter-
mines the direction of trade or geographic proximity is more irrelevant, a fact also 
supported by the annual growth rates of trade between China and its neighbouring 
South and Southeast Asian countries (Table 1).
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Figure 1. China’s total merchandise export shares by country group, 1978-2011

	 Source: Authors’ calculations.

5.2 Intensive versus Extensive Margin of Trade

By applying equations (4), (5) and (6), we obtain the intensive and extensive margins 
of trade of China’s total merchandise along with net variety growth for each year of 
the period under study. The decomposing measures confirm that China’s exports grow 
primarily along the intensive margin trade. Based on China’s export data from 1978 
to 2008, we find that only 32.1 percent in the period from 1978 to 1989 are existing 
product varieties (Table 2) while in the 2000 to 2008 period, exports in existing 
product varieties account for 87.3 percent (Table 2). For the entire period (1978-
2008), China’s exports in the intensive margin trade account for 79.8 percent of total 
exports and present the largest variability (measured by the standard deviation). The 
90-percent confidence interval of the mean measured by the lower (66.5) and upper 
bounds (99.3) indicates the probability that the confidence interval contains the true 
population mean at 90 percent confidence level (Table 2). 
	 Results show that there was a significant reorientation of China’s export growth 
during the period under study. In this sense, in the first ten years after China’s trade 
openness, most of its export growth occurred in the extensive margin, at 67.9 percent 
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versus 32.1 percent for the intensive margin. After 1989, the pattern switches with 
the intensive margin accounting for 74.5 percent of export growth, and the extensive 
margin for 25.5 percent. Between 1978 and 1989 China started exporting many 
products. The growth in the number of products peaks during that period. Afterwards, 
much of the export growth occurred in the intensive margin. In sum, during the period 
under study we observed reallocation/reorientation of export growth.

Table 2. Variety growth in China’s exports, 1978-2008

	 * 90% Confidence level.
	 Source: Authors’ calculations.

Besedes and Prusa (2011), argue that they use a 4-digit level trade dataset (SITC) 
“due to concerns about quality and consistency of more disaggregated data as well 
as for earlier years’ data”. Our analysis, using 4-digit level data, is in agreement with 
Amiti and Freud (2010) in that export growth to the U.S. from China took place along 
its intensive margin from 1997 onwards. They demonstrate this by using a Törnqvist 
chain-weighted price index to measure the term-of-trade effect, namely, that this 
growth in the intensive margin supports the traditional theory of welfare gains for 
importing countries through lower import prices. In this sense, as China increases 
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its supply of existing varieties in world markets, this is likely to exert downward 
pressure on world prices of these goods. 
	 The export growth from 1978 to 2008 for the extensive margin amounts to 20.17 
percent (mean), with variability being almost the same as that of the intensive margin 
(11.01, see Table 2). The 90-percent confidence interval of the mean measured by the 
lower (8.03) and upper bounds (31.97) indicates the probability that the confidence 
interval contains the true population mean. 
	 It should be noted that by employing the bootstrapping technique we are able to 
assess the variability, and derive estimates of the intensive and extensive margins, 
the export growth of China’s total merchandise statistics, such as mean, standard 
deviation, and confidence intervals. Otherwise, the intensive and extensive margins 
derived and the intertemporal export growth estimates would completely lack 
statistical properties or measures of uncertainty. Since the bootstrapping procedure is 
distribution-independent, it provides an indirect method of assessing the stochastic 
properties underlying the intensive and extensive trade margins and export growth. 
Furthermore, the 90-percent confidence interval of the mean measured by the lower 
and upper bounds indicates the probability that the confidence interval contains the 
true population mean.
	 The variability (measured by the standard deviation) of the extensive margin 
for the entire study period is almost the same as that of the intensive margin, while 
the mean and median of extensive and intensive margin distributions are different. 
This implies that their distributions are not limited by the number of product codes 
(4-digit) or by how the data of each distribution are spread apart. It should be noted 
that the distribution of the extensive margin is more dispersed than the intensive 
margin in our analysis because we use the country-product approach.

6. Export-variety growth

In the late 1970s and 1980s, China’s export growth surged from its base that largely 
consisted of consumer goods. Thereafter, during the 1990s, China’s export growth of 
capital goods took the lead. This indicates that China’s trade growth was broad-based 
and not fuelled by a few products (see Somwaru et al. 2007). Figure 2, depicting the 
export shares of selected commodities, clearly show that China has entered a growth 
phase in its industrial development for producing broad-based exporting goods. 
China’s exports of apparel, textiles, and footwear have heavily shifted towards chain 
and parts thereof of iron or steel. 
 	 China’s adoption of open foreign direct investment (FDI) strategies might have 
attracted multinational enterprises, which are more likely to have expanded their trade 
flows to an extensive margin growth pattern through growth in the number of trade 
varieties in the late 1970s. China’s spur of export growth in more recent years, how-
ever, lies in value added goods along the intensive margin (Amiti and Freund 2010). 
China’s rise in international processing activities reflects the strategies of Asian firms 
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for relocating their industries to China so as to exploit China’s comparative advan-
tage. Moreover, China’s trade policy has favoured assembly and processing opera-
tions through tariff exemptions (Somwaru et al. 2007). This selective trade policy 
might have accelerated China’s international processing activities with China’s high 
export growth on existing products. China’s trade growth with developing countries 
has taken the lead as the country gains in intensive margin goods of trade. The 
increased supply of existing varieties of China’s exports in recent years is the engine 
for its trade with emerging and developing countries.
	 Following Kreuger (1999), we perform formal statistical tests in an attempt to gain 
insight into the correlation of export growth and the intensive and extensive margins 
of trade in an ex-post mode. The advantage of nonparametric methods over econo-
metric methods is that nonparametric methods do not require any specification of a 
functional form. In addition, nonparametric methods account for more complicated 
non-linear relationships between different policies and export growth. Moreover, 
nonparametric methods accommodate non-linear relationships between different 
policies and export growth or intensive and extensive margins of trade. Two non-
parametric tests - the Kruskal-Wallis and the Van der Waerden Scores (Normal) test 
- are performed to investigate the effects of China’s policies. The Kruskal-Wallis test 
statistic is given by:

Figure 2. China’s export shares of selected merchandise, 1978-2008

	 Source: Authors’ calculations.
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Where, N is the sample size, Ti is the sum of ranks for the ith group, and n i is the 
number of observations in the ith group. Test statistic H approximately follows a chi-
squared distribution with k-1 degrees of freedom, where k is the number of groups or 
populations. The Van der Waerden (Normal) Scores are the quantiles of a standard 
normal distribution and are computed as follows: 

  

Where, Φ is the cumulative distribution function of a standard normal distribution. 
Our aim is to test China’s independence of export growth and the margin of trade. 
The Kruskal-Wallis statistic for the intensive margin and export growth is 4.67 and 
2.33, respectively, for the extensive margin 8.00, while for the critical value 6.49.  
The Kruskal-Wallis X2 statistic rejects the null hypothesis at 0.05% significance level 
for the intensive margin and export growth, but fails to reject it for the extensive 
margin. This implies that the first moments of the distribution (mean and variance) 
of export growth and the intensive margin are the same, but the null hypothesis is 
rejected for the extensive margin (Table 3). In other words, the intensive margin plays 
a significant role for the growth of China’s exports. The Van der Waerden X2 statistic 
also rejects the null at the 0.05% significance level for the intensive margin (-0.09) 
and exports (-0.79) but not for the extensive margin (6.88), since the value of the 
asymptotic statistic is 6.31 (Table 3). 
	 In sum, China experienced dramatic growth throughout its entire economy during 
the 1978-2008 period. Export growth along the intensive trade margin seems to have 
benefited from this great economic expansion.

Table 3. Results of the paired - t test on export growth and trade margins

	 Source: Authors’ calculations.

(7)

(8)
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7. Conclusions

Despite extensive discussions about China’s benefiting from embracing globalization, 
better understanding of the dynamics of China’s trade patterns requires a comprehen-
sive profile of China’s trade growth using bilateral time-series data. Our methods 
allowed us to perform such an analysis and results indicate that China’s rapid export 
growth is largely driven by expanding trade in existing goods, or the intensive margin 
of trade, especially in more recent years. We find that other developing countries 
are not only playing a complementary role in China’s trade growth through trading 
with China, but have also enabled China’s export growth to acquire a faster pace. 
China’s trade growth patterns with major high income countries clearly indicate that 
the partners’ adjacency or neighbourhood hypothesis alone is unlikely to explain the 
country’s unprecedented export growth.
	 China’s outstanding performance in export growth can be traced back to the late 
1970s and early 1980s with changes in its policies and increasing involvement in the 
international segmentation of production processes through FIEs and ETDZs. Chi-
na’s great flexibility via FDI and ‘joint ventures’ spurred by accumulated assets might 
have provided the foundation for China to redeploy its capabilities from sector to sec-
tor and, consequently, to its export growth expansion. This study finds that there was 
significant reorientation of China’s export growth during the 1978-2008 period. Our 
intertemporal analysis of China’s export growth for the period 1978 to 2008, based on 
the statistical stochastic decomposition approach, indicates that in the first ten years 
after China’s trade openness, most of its export growth occurred in the extensive 
margin of trade. However, after 1989, the pattern switched with the intensive margin 
accounting for 74.5 percent of the growth of exports, and the extensive margin for 
25.5 percent. Export growth in the 1990s and 2000s is mainly accounted for by high 
export growth of existing products (the intensive margin) rather than by new varieties 
(the extensive margin). One caveat is that the extensive margin might be facing with 
an upper bound given the definite number of exporting ‘codes.’ In this study, we 
define each observation at the country-product level so that we have better estimates 
of the extensive and intensive margins. Additionally, this study can be treated as the 
starting point of further research into identifying China’s trade growth and patterns.
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Appendix Table 1

South and South East	 Central & South America     High-Income Asian	
Asian Country Group	 Country Group		         Country Group

Bangladesh		  Argentina			   Japan
Burundi			  Barbados			   South Korea
Cambodia		  Bermuda			   Taiwan
Sri Lanka		  Bolivia				    Singapore
Indonesia		  Brazil				M    alaysia
Nepal			   Costa Rica
Philippines		  Cuba				    Ocean Country Group
India			   Dominica			   Australia
Viet Nam		  Dominican Republic		  New Zealand
Thailand		  Ecuador
Laos			   El Salvador			   Oil-Exporting
Pakistan			  Guatemala			   Country Group
				G    uyana		
				    Haiti				    Bahrain
				    Honduras			   Canada
				    Jamaica				   Iran
				M    exico				    Iraq
				    Nicaragua			   Kuwait
				P    anama				   Oman
				P    araguay			   Nigeria
				P    eru				    Qatar
				    Antigua and Barbuda		  Saudi Arabia
				    Bahamas			   Venezuela
				    Belize				    Yemen
				    Chile
				    Colombia                             				  
				    Suriname
				G    renada	
				    Uruguay



57F. TUAN, a. somwaru, et al., South-Eastern Europe Journal of Economics 1 (2016) 37-57

Transition Economies				    European Union
Country Group					    Country Group			
	
CEE Albania 					     EU12-				  
Bulgaria					     Austria
Croatia						      Belgium
Czech Republic					     Finland
FYR Macedonia					    France	 			 
Hungary					     Germany			 
Poland						G      reece
Romania 			              		   Ireland
Slovak Republic					    Italy
Slovenia					     Luxembourg
Estonia						      Netherlands
Latvia						P      ortugal
Lithuania					     Spain
Armenia					     EU15
Azerbaijan					     Austria
Belarus 						     Finland
Georgia 					     Sweden
Kazakhstan					     EU25
Kyrgyz Republic 				    Cyprus
Moldova 					     Czech Republic
Russia						      Estonia
Tajikistan 					     Hungary
Turkmenistan 					     Latvia
Ukraine 					     Lithuania
Uzbekistan 					M     alta
Cambodia 					P     oland
Laos 						      Slovakia
Vietnam 					     Slovenia


