Compar ative Advantage, Exchange Rate and Exportsin China

Abstract: Based on reveded comparative advantage indices, the patterns of Chinas
exports are studied empirically at not only national level but also provincia level. The
statistic results have demonstrated that China has changed its export strategy to coincide with
the law of comparative advantage. However, there is a distinct difference in export patterns
between the coastal region and the interior region, which may partly explain the divergence in
the growth rate of GDP or income between them. In addition, econometric estimates of export
equations provide evidence the real effective exchange rate, comparative advantage strategy
as well as domestic supply and foreign demand have theory-expected impacts on export,

which also show market force is playing a more important role in China's exports.
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1. Introduction

It is well known that China has achieved a striking record of growth since the country
launched economic reforms and opened the economy to external trade in 1978. In particular,
the Chinese authorities have undertaken wide-ranging reforms of exchange and trade systems
that have steadily reduced the role of planning and increased the importance of market forces
which result in a proliferation of foreign trade. During the twenty year period from 1980 to
2000, the volume of total exports increased surprisingly from 19.3 billion dollars to 249.2
billion dollars, and the share of China in total world exports expanded from 0.96 percent to
3.9 percent.! China has become the seventh largest international exporter, following U.S,,
Germany, Japan, France, U.K., and Canada.

If China has become a market economy, or has been on the way to a market economy,
relative price and domestic and foreign demand as well as the law of comparative advantage
would be expected to have played a bigger role in determining trade flows.

According to the famous Heckscher-Ohlin theory in international economics, adoptting
the law of comparative advantage on basis of factor endowments, a country could export
more products and gain more rapid accumulation of physical capital so that it may have a
sustainable growth in economy development. As far as a labor abundant underdeveloped
country be concerned, it has the potential competitive power in the world market for labor
intensive products. Since the late 1970s, the government of China has been pursuing the
outward-looking export-oriented strategies and with the benefit of vigorous FDI activities, it
could convert its potential competitive power in labor intensive manufacturing into the actual
one. In order to examine the available evidence on emerging secular trends, this paper will
undertake an empirical analysis of China's export profile during the period of 1980 to 1997.
Two measures of comparative advantage will be computed for China. The first object of this
paper is to demonstrate whether China has changed export pattern to coincide with its
comparative advantage.

In spite of the rapid pace of growth of chinese economy, there are substantial
differences in the growth rate and per capita incomes across different provinces. Jian et al.
(1996) find that China's regional disparities narrowed between 1978 and 1990, but that
subsequently, the coastal and interior regions of China began to diverge, reflecting in part the
specia privileges given to the coastal regions. They explain the divergence in regional

! The share of Chinain world exports in 2000 is from WTO.
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incomes by an increase in the variance between the coastal provinces and the interior
provinces, rather than by an increase in the variance within either the coast or the interior.
They concluded that Chinais on adual track. Chen and Fleisher (1996), using an augmented
Solow growth model, find evidence that convergence was conditional on coastal location.
Their result suggest that convergence is occurring within the coastal and interior regions but
not between these regions. Many studies contend that reform measures and policy shifts, such
as fiscal decentralization, the reorientation of China's regional development policy in favor of
the richer coastal provinces, and so on, may exercise significant impact on interprovincial
inequalities (Tsui, 1996; Jian, 1996; Aziz, 2001). Dayal-Gulati and Husain (2000) argue that
the patten of FDI, total investment, the concentration of SOEs, and bank |oan-depost ratios
are important factors determining growth and convergence. However, few papers consider
what differences of export strategy of governments across provinces are. Needless to say,
export plays a very important role in the economic growth. In 2000, the ratio of export to
GDP for Chinais as high as about 24.9 percent. Any economy that can not implement the
continuous restructuring of its production and export activities in accordance with shifting
comparative advantage may drop out of world market, fall into stagnation, and degenerate
into another fallure case. The role of local governments may be crucial not only at the
beginning stage of catch-up, but also at the transitional phase of catch-up. The second object
of this paper will seek for the differences of export compositions between coastal and interior
regions based on revealed comparative advantage.

The real exchange rate is one of the key relative prices in an economy, defining the rate
of exchange between domestic goods and their foreign counterparts. As a result, changes in
the exchange rate have economy-wide implications that are communicated largely through
international trade. Empirical trade equations consistently have found that the real exchange
rate is one of the key determinants of both exports and imports. Traditional standard export
volume equations only take account of demand factors such as the growth of the overseas
markets and relative prices. Since economies with high output growth also have high growth
of exports, there are by now a number of estimates of export equations that include supply
terms in them (Bayoumi et al, 1996). Cerra and Dayal-Gulati (1999) find that the
responsiveness of exports and imports of China to the real exchange rate has increased over
time in response to policy changes. For the export equations of different provinces of China,
This paper will consider not only demand factors but also supply factors. Especialy, This
paper will check whether the export strategy of comparative advantage has any impact on
export flows. Hence, the third object of this paper attempts to test empirically whether
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exchange rate and the comparative advatage strategy have significant impacts on exports
flows.

Data used in this paper are from several sources. The export data of al countries and the
whole world are drawn from Statistics Canada's World Trade Data Base, which provides
annual trade flow data between countries as reported to the United Nations. The provincial
export data are acquired from China's Customs Genera Administration. The real GDP and
real effective exchange rate are calculated from the data base of the Center of Study and
Research for International Development (CERDI) in France.

The broad commodity classification of Standard International Trade Classification

(SITC) will be described by nicknames, as follows:

SITC 0-4: primary products;

SITC 0: processed foods;

SITC 1: beverages and tobacco;
SITC 2: crude materids;

SITC 3: refined feuls,

SITC 4: anima and vegetable oils;
SITC 5-8: manufactures;

SITC 5: chemicals;

SITC 6: manufacured materials;
SITC 7: machinery and equipment;
SITC 8: finished manufacures.

This paper will explore Chinas export patterns across trading partners, usually

aggregating them into groups, which are described by the following nicknames:

West Europe (WE): Belgium-Lux, Denmark, France, Germany, Greece, Ireland, Italy,
Netherlands, Portugal, Spain, UK, Austria, Finterior, Iceland, Norway, Sweden, and
Switzerland,

Developed Country (DC): US, Canada, Japan, Austrialia, New Zealand, and West
Europe;

Newly Industrilizing Economy (NIE): Hong Kong, Korea, Singapore, and Taiwan;

SEA4: Indonesia, Malaysia, Pilippines, and Thailand.



This paper will be divided into five sections. Section | is introduction. Section I
describes foreign exchange and trade system reforms in China. In section 111, this paper will
discuss Chinese comparative advantage based on both the revealed comparative advantage
index (RCA) and regiona revealed comparative advantage index (RRCA). Section IV
provides econometric analysis about the impacts of foreign exchange, domestic and foreign

demand, and comparative advantage index on exports, and Section V concludes.

2. Foreign Exchange and Trade Reform in China, 1978-97

2.1. The Foreign Exchange Reform

When China assumed its seat on the Executive Board of the International Monetary
Fund in 1980, the external value of the Renminbi was linked to a basket of internationally
traded currencies. The weights in the basket were based on the relative importance of
currencies in China's external transactions and on the relative values of these currencies in
international markets.

At the beginning of 1981, a single exchange rate is established for internal settlement
of trade transaction. An experimental trading system is established by the Bank of China
(BOC) in afew cities, where domestic enterprises are permitted to sell foreign exchange to
other domestic enterprises at the internal settlement rate. The BOC acts as Broker. At the end
of 1981, the officia rate was about 1.74 Yuan Renminbi per U.S. dollar, while the internal
settlement rate was 2.8 Y uan Renminbi per U.S. dollar.

At the beginning of 1985, the use of the internal settlement rate was discontinued, and
all transactions were to be executed at the official rate published by the State Administration
for Exchange Control (SAEC).

At the beginning of 1986, the exchange regime was changed from one of pegging to a
basket to a system of managed floating. Chinese enterprises and foreign investment
corporations in the four Special Economic Zones (SEZs) were permitted to transact foreign
exchange in Foreign Exchange Adjustment Centers (FEACS) at rates agreed between buyers
and sellers (the retention quato system).

In early 1988, al domestic entities that were allowed to retain foreign exchange
earnings were also allowed to trade in the swap centers, and , by October 1988, 80 swap
centers had been established. The official exchange rate remained unchanged at 3.72 yuan
Renminbi per U.S. dollar from July 5, 1986 to December 15, 1989, at which time a 21.2
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percent depreciation of the Renminbi was announced. At the end of 1989, the exchange rate
of the Renminbi against the U.S. dollar was 4.72. In the swap centers, the Renminbi
depreciated against U.S. dollar from 5.25 yuan Renminbi from the first quarter of 1987 to 6.7
yuan Renminbi in the first half of 1989 before appreciating until reaching 5.4 yuan Renminbi
per U.S. dollar by the end of 1989.

On January 1, 1994, the official and swap market exchange rates are unified at the
prevailling swap matket exchange rate. The China Foreign Exchange Trade System (CFETYS)
becomes operational, creating an intergrated system of foreign exchange trading centralized n
Shanghai.

The size of the variation in the real value of the Chinese currency can be infered from
the evolution of a real effective exchange rate, being calculated as the weighted geometric
average of real exchange indexes of Renminbi relative to the currencies of China's main
trading partners. Weights are modified each year so as to alow for the rapid change in the
geographical structure of Chinese foreign trade over the period. To calculate the real
exchange rate, consumer prices are used for each province of China as well as for its trading
partners; exchange rate are computed as the weighted average of the two exchange rates
simutaneously used in Ching; the weighting of the two rates being based on the retention rate
of exports. (Guillaumont Jeanneney, S., and Ping Hua, 2001).

2.2. The Foreign Trade Reform for Export

The reform of the foreign trade system can be divided into reform of three sectors: the
role of the central plan, the marketization of the foreign trade corporations (FTCs) and the
foreign exhange regime.

At the start of the reform in 1978, the role of planning in China's foreign trade was to
ensure that sufficient foreign exchange rate was generated through exports to meet the
country’ s import requirements. Almost all trade was carried out through 13 FTCs which were
reponsible for implementing the central plan. Exporters supplied targeted quantities to the
FTCsfor export and al foreign exchange receipts were surrendered to the central bank at the
official exchange rate. The FTCs were often not free to determine the goods that were
exported or the procurement price. Therefore, markets or relative price have little impact on
export volumes at the start of the reform process.

In 1984, the monopolistic position of most FTCs was abolished, and the foreign trade

system was decentralized by allowing branches of the FTCs to become independant operating

5



entities. In addition, FTCs were allowed to operate as agents of the enterprises. This meant
that the FTCs would charge a fee for their services, but would not absorb profits or losses on
goods traded. Under the 1984 reforms, about 60 percent of exports fell under a mandatory
plan, an additional 20 percent were assigned as value targets to the provinces, and the
remainder were noplan exports. Given the large share of mandatory exports, most export
transaction were routed through designated FTCs so that it is likely that even with these
reforms, there was no close systematic relationship between prices and export volumes.

In 1988, the authorities undertook additional wide ranging reforms. These included a
reduction in goods covered by the mandatory export plan by about 30 percent, an increase in
retention quatos, and increased access to the FEACs. The 1988 reforms were a major step in
increasing the responsiveness of exports to relative prices and export volume growth did
increase to about 20.5 percent from an average of 12.5 percent in the prior five year.

In 1991, the mandatory export plan as well as fiscal subsidies for exports was abolished.
There was greater competition among the FTCs in purchasing products from enterprises and
better prices for export suppliers. Export volumes rose by about 15.8 percent.

In 1994, there was a change in the tax system regarding the treatment of exports under
the VAT. Zero rating for exports was introduced for domestic firms and newly established
FFEs, which meant that exporters could claim arefund of the VAT paid on inputs. In January
1994, the exchange rate was unified at the prevailing swap maeket rate, which led to a
depreciation of the official exchange rate of about 50 percent, and the retention quato system
was aso abolished. By the end of 1994, there were more than 9000 FTCs actively seeking
export commodities. The remarkable reforms of 1994 had significant positive impact on the
export volumes which increased at arapid growth rate of 31.9 percent.

By 1996, the FTCs were amost entirely market driven, and the Chinese government
announced that the Renminbi would be freely convertible under the current account from the
end of 1996, bring China into line with most market economies. Therefore, the process of
marketization of China's foreign trade system was substantially complete with only a few

sectors remaining under government control.

3. TheRevealed Compar ative Advantage of China

Much of trade theory focus on underlying reasons for international trade. The most
comprehensive one is based on comparative advantage, which arises from differences in

factor proportions associated with the names of Heckscher and Ohlin and in technology.
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Countries with, say, large amounts of land and minerals (such as Australia) can be expected to
export agricultural goods and commaodities, while countries with abundant numbers of poeple
(such as China) might be expected to trade labor intensive manufactured goods.

Although the factor proportions theory can explain many aspects of trade, it does not
explain why much of the trade between industrial countries involves two-way flows of
finished manufactured goods since the ending of the World War Il. This led to the
development of the "new" theories of international trade based on increasing returns to scale
in production and the desire of consumers for variety in consumption (Krugman, 1980, and
Helpman and Krugman, 1985). Increasing returns to scale imply that countries will specialize
in the production of different brands of goods within an industry, while the desire of
consumers for variety generates demand for foreign brands. The result is international tradein
which similar goods are being exchanged in both directions.

Since Chinais still a developing country and most of its trading partners are developed
countries and NIEs,?> China is expected to export more products if it follows the rule of
comparative advantage based on factor proportions.

3.1. Secular Trendsin Compar ative Advantage

One measure of trade performance was developed by Balassa (1965) and is based on the
concept of revealed comparative advantage (RCA). Stated simply, the revealed comparative
advantage of country | in the trade of product i is measured by the item’s share in the
country’s exports relative to its share in world trade. That is, if Xj; is the value of country j’s
exports of product i, and X is the country’s total exports, its revealed comparative advantage

index is:

RCAij = (Xij/th)/(XiW/XtW) (1)

Where the w subscripts referes to world totals. The index RCA;; has a relatively simple
interpretion. If it takes avalue of less than unity (which indicates that the share of product i in
country j's exports is less than the corresponding world share) this implies that the country
has a revealed comparative disadvantage in the product. Similarly, if the index exceed unity
thisimplies that the country has a revealed comparative advantage in the item.

2 The shares of the developed countries and the NIEs in China's export in 2000 are 56.3% and 26.7%
repectively, and Chinais quite different in factor propotions from these trading partners.
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Table 1: The Revealed Comparative Advantage indices of China’'s exports

Year SITCO SITC1 SITC2 SITC3 SITC4 SITCS SITC6 SITC7 SITC8
1980 1.718 0.490 1.415 0.893 0.525 0.823 1.270 0.114 1.891
1981 1.539 0.422 1.598 0.889 0.851 0.820 1.441 0.123 1.979
1982 1.495 0.478 1.343 0.977 0.560 0.707 1.281 0.107 1.972
1983 1.469 0.510 1.550 1.004 0.817 0.710 1.286 0.110 2.064
1984 1534 0.488 1.668 1.270 0.738 0.693 1.379 0.206 2.033
1985 1.937 0.463 2.008 1.786 0.789 0.687 1.240 0.101 1.483
1986 2.078 0.474 2.145 1.304 0.995 0.791 1.500 0.129 1.765
1987 1.877 0.540 2.098 1.357 0.628 0.767 1.675 0.158 1.665
1988 1.578 0.493 1.610 1.128 0.362 0.667 1.344 0.358 2.009
1989 1.792 0.689 1.761 1171 0.470 0.825 1.458 0.247 2.013
1990 1.464 0.479 1.226 0.833 0.637 0.698 1.259 0.488 2.258
1991 1.360 0.610 1.145 0.728 0.528 0.605 1.268 0.528 2.394
1992 1.282 0.670 0.920 0.698 0.412 0.573 1.213 0.414 2.899
1993 1.221 0.812 0.872 0.597 0.575 0.551 1.153 0.437 3.031
1994 1131 0.684 0.850 0.544 0.855 0.551 1.218 0.458 3.009
1995 0.939 0.827 0.724 0.545 0.598 0.642 1.347 0.535 2.824
1996 0.965 0.785 0.716 0.472 0.552 0.639 1.255 0.591 2.916
1997 0.933 0.529 0.636 0.507 0.774 0.615 1.285 0.605 2.962

Data Source: Calculated from data of Statistics Canada

Table 1 presents the indices of China's revealed comparative advantage in term of broad
(one-digit SITC) product groups for the years from 1980 to 1997. These aggregate RCA
indices indicate China has shifted its comparative advantage pattern from both resource
intensive products and labor intensive products to labor intensive products only.

In 1980s, China has its comparative advantage in the processed foods (SITC 0), crude
materials (SITC 2), manufactured materials (SITC 6) and finished manufactures (SITC 8),
among which the former two and the latter two groups are composed largely of resource
intensive and labor intensive products respectively. The RCA indices exceed unity for refined
feuls (SITC 3) from 1983 to 1989 which is due to the policy of exporting crude oil for
increasing foreign exchange.

In 1990s, with the surprising growth of foreign direct investments, the share of
processing trade over Chinas exports increased substantially. In the mean while, Chinas
comparative advantage had focused on labor intensive goods. In 1990 and 1991, among four
kinds of products whose indices of RCA are bigger than one, two were resource intensive
primary products and the other two are labor intensive manufactures. In 1992, 1993 and 1994,
only processed foods (SITC 0) had the indices of RCA bigger than unity among primary
products. From 1995 onwards, only the two labor intensive products have the indices of RCA
bigger than unity. The RCA index of finished manufactures (SITC 8) increased significantely
from 1.89 in 1980 to 2.96 by 1997.



Chinas RCA indices for machinery and transport (SITC 7) are the lowest in the table
which is probably due to Chinas relatively low level of industrialization and lack of accessto
technology, given that the items in this SITC group are among the most capital intensive in
their production processes. One point to note, however, is that the growth rate of its RCA
index is greatest, rising from 0.11 in 1980 to 0.61 in 1997.

At the three-digit SITC level and in the year of 1997, 9 products among the first 15
strongest comparative advantage goods belong to finished manufactures, which include
clothing (SITC 842, 843, 844, 846, 847, and 848), footwear (SITC 851), toys (SITC 894), and
travel goods (SITC 831). The other 6 products are silk (SITC 261), coke (SITC 323), pottery
(SITC 666), crude animal materials (SITC 291), pig iron (SITC 671), and radio (SITC 762),
whichrank 1, 2, 4, 7, 12, and 15, respectively.

Although the highly aggregated group of machinery and equipment is regarded
generdly as using capital more intensively, some sub-groups include labor intensive
commodities. China do have pretty strong comparative advantage in these sub-groups such as
household equipment (SITC 775), radio (SITC 762), motorcycle (SITC 785), and trailer
(SITC 786), with the RCA indices of 2.38, 4.46, 3.17 and 3.97, respectively.

3.2. Regional Revealed Compar ative Advantage

Since China's export destinations are relatively concentrated and the factor proportions
of these trading partners are diverse greatly, to study the comparative advantage more
considerablly, we calculated a series of regiona or bilateral regional revealed comparative
advantage (RRCA) indices by changing the sub-script w to R (Richardson, 1999). That is,

RCAij = (Xij/th)/(XiR/XtR) (2)

If RCA;; exceeds unity this implies that the country j has a revealed comparative
advantage in theitem i in the region R.

In this paper, China's main exporting destinations will be divided into 6 groups. US,
Japan, WE, Hong Kong, NIE3 ( NIEs except Hong kong), and SEA4, the former three groups
of which comprise developed countries. Table 2 presents the revealed comparative advantage
pattern of Chinawith different groupsin 1997.

Compared to the US in factor proportions, Chinais abundant only in labor, while scarce
in capital and natural resource. In 1997, the biggest RRCA index of Chinais 3.78 in the group
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of finished manufactures (SITC 8); the second is for the manufactured materials (SITC 6)
group with the RRCA index of 1.23, and these two groups are labor intensive. All other
groups, two capital intensive groups (SITC 5 and 7), five resource intensive group (SITC 0-
4), have RRCA indices smaller than one.

Compared to Japan in factor proportions, China is abundant in labor and natural
resource, while scarce in capital. In 1997, both the labor intensive groups (SITC 6 and 8) and
the resource intensive group (SITC 0-4 but 1) have RRCA indices bigger than one
significantly, while the two capital intensive groups (SITC 5 and 7) have RRCA indices
smaller than one substantially.

Compared to the WE in factor proportions, China is abundant only in labor, while
scarce in capital and natural resource. In 1997, the biggest RRCA index of Chinais 2.95 in
the group of finished manufactures (SITC 8). Although the RRCA index for the manufactured
materials (SITC 6) group is under unity, it is not significant. Both the capital intensive groups
(SITC 5 and 7) and the resource intensive group (SITC 0-4 but 2) have RRCA indices smaller
than one substantially.

Table 2: The Regional Revealed Comparative Advantage Indices (RRCA) of China, 1997

SITC 0 1 2 3 4 5 6 7 8

USA 0.30 0.05 0.24 0.77 0.08 0.34 1.23 0.51 3.78
Japan 9.62 0.98 3.93 7.04 331 0.62 1.33 0.27 3.17
WE 0.49 0.14 1.35 0.36 0.26 0.64 0.92 0.67 2.95
Hong Kong 1.75 115 0.63 1.67 2.86 0.65 1.19 0.73 1.10
NIE3 3.90 1.60 2.83 2.25 1.69 0.91 1.85 0.45 1.28
SEA4 1.22 5.59 0.59 0.55 0.13 2.98 2.25 0.69 0.56

Data Source: Calculated from data of Statistics Canada.

In comparison with Hong Kong in factor proportions, China is abundant in both labor
and natural resource, while scarce in capital. In 1997, both the labor intensive groups (SITC 6
and 8) and the resource intensive group (SITC 0-4 but 2) have RRCA indices bigger than one
, but not significantly, while the two capital intensive groups (SITC 5 and 7) have RRCA
indices smaller than one.

In comparison with NIE3 in factor proportions, China is abundant in both labor and
natural resource, while scarce in capital. In 1997, both the labor intensive groups (SITC 6 and
8) and the resource intensive group (SITC 0-4) have RRCA indices bigger than one
significantly, while the two capital intensive groups (SITC 5 and 7) have RRCA indices
smaller than one.
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In comparison with SEA4, the factor proportions of China are quite similar to that of
SEAS, so that the RRCA pattern within the region of China and SEA4 is expected to be
complexed. As a matter of fact, in 1997, China has regional revealed comparative advantage
in one labor intensive group (SITC 6), while has disadvantage in the other labor intensive
group (SITC 8); China has regional revealed comparative advantage in one capital intensive
group (SITC 5), while has disadvantage in the other capital intensive group (SITC 7); China
has regional revealed comparative advantage in two resource intensive groups (SITC 0 and 1),
while has disadvantage in other three resource intensive group (SITC 2-4).

These RRCA indices of China and six different groups correponds largely with the

theory of factor endowment comparative advantage given by Heckscher and Ohlin.
3.3. TheVariety in Compar ative Advantage among Provinces of China

A demonstrated phenomenon about China’s economic development in 1990s is that not
only GDP, foreign trade and foreign direct investment have grown surprisingly but also the
gap of rea income among provinces has enlarged obviousy. As far as the export is
concerned, it is interesting to study what exporting strategy each province has chosen. If by
the law of comparative advantege, it is expected to export more.

In order to calculate comparative advantage indices for provinces, export data by
location of producers (not by customs district) at at least 1-digit SITC level are needed.
However, this kind of data could be obtained only since 1997 onwards.

Table 3 describes the revealed comparative advantage indices by provinces for the year
of 1997 and 1998.2 It shows that the patterns of RCA between coastal and interior areas are
diverse greatly, though the differences in factor proportions compared to the rest of world are
not very big.

In 1998, coastal provinces have remarkable revealed comparative advantage in finished
manufactures (SITC 8) and manufactued materials (SITC 6), while have notable revealed
comparative disadvantage in machinery and equipment (SITC 7), primary products (SITC O-
4), and chemicals (SITC 5). Of 12 coastal provinces, 12 have RCA indices over unity in SITC
8 group, 9 have RCA indices over unity in SITC 6 group, only 4 have RCA indices over unity
in SITC 5 group, only 3 have RCA indices over unity in SITC 0-4 group, only 1 has RCA
indices over unity in SITC 7 group.

® The five primary products groups (SI TC 0-4) are summed up into one group, and its RCA index is denoted by
RCA1.
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In 1998, interior provinces have remarkable revealed comparative advantage in
manufactued materias (SITC 6), primary products (SITC 0-4), and chemicals (SITC 5), while
have notable revealed comparative disadvantage in machinery and equipment (SITC 7).
Surprisingly, it doesn’t have revealed comparative advantage in finished manufactures (SITC
8). Of 18 interior provinces, 17 have RCA indices over unity in SITC 6 group, 15 have RCA
indices over unity in SITC 0-4 group, 13 have RCA indices over unity in SITC 5 group, only
8 have RCA indices over unity in SITC 8 group, none has RCA indices over unity in SITC 7

group.

Table 3: The Revealed Comparative Advantage indices of exports by Provinces

Province 1997 1998

rcal rcab rcab rcar rca8 rcal rcab rcab rca/ rca8
Beljing 0.83 1.03 1.13 0.75 181 0.84 0.86 141 0.75 1.64
Tianjin 0.59 0.80 0.89 1.03 1.79 0.47 0.72 0.89 1.10 1.76
Hebel 1.39 1.48 2.19 0.18 1.16 1.32 1.67 2.01 0.26 1.21
Shanxi 3.53 0.47 1.37 0.03 0.11 3.97 0.57 1.02 0.04 0.13
Inner Mongolia 2.01 117 1.89 0.08 111 2.10 1.35 1.70 0.06 1.33
Liaoning 1.19 0.63 141 0.68 1.44 1.16 0.67 1.28 0.76 143
Jilin 2.70 0.98 1.13 0.19 0.78 2.67 0.81 1.24 0.21 0.99
Heilongjiang 3.81 0.22 0.47 0.17 0.48 4,05 0.28 0.45 0.16 0.50
Shangai 0.33 0.83 1.39 0.65 2.68 0.31 0.84 121 0.75 2.62
Jiangsu 0.39 1.10 141 0.56 2.65 0.35 1.01 1.26 0.68 2.61
Zhegjiang 0.70 0.80 1.15 0.36 3.30 0.63 0.87 1.16 0.35 3.45
Anhui 0.88 1.12 2.13 0.24 2.07 1.01 1.17 1.94 0.23 2.19
Fujian 0.92 1.04 1.00 0.32 3.09 0.71 0.98 1.00 0.38 3.32
Jiangxi 0.64 1.50 1.58 0.10 3.18 1.95 1.33 1.09 0.08 2.20
Shandong 1.30 0.69 1.62 0.26 2.26 1.33 0.68 1.53 0.27 241
Henan 1.28 1.16 2.47 0.15 1.32 1.16 1.07 2.62 0.14 154
Hubei 0.52 157 2.31 0.27 1.97 0.71 1.39 1.93 0.30 2.24
Hunan 0.71 1.84 2.93 0.18 1.07 1.06 1.71 2.65 0.16 1.12
Guangdong 0.31 0.58 0.92 0.58 3.61 0.28 0.58 0.89 0.66 3.49
Guangxi 117 1.70 1.88 0.18 1.70 0.98 1.53 1.93 0.18 212
Sichuan 1.39 1.90 1.79 0.39 0.74 1.36 1.95 1.64 0.47 0.72
Guizhou 3.00 1.62 0.97 0.16 0.15 3.03 1.67 112 0.15 0.17
Y unnan 1.88 2.08 157 0.27 0.48 2.04 2.12 161 0.23 0.44
Shaanxi 0.88 1.40 241 0.53 0.69 0.82 1.00 2.66 0.51 0.87
Gansu 0.89 1.08 4,05 0.14 0.18 1.25 1.28 3.25 0.19 0.40
Qinghai 1.24 2.74 2.64 0.01 0.50 1.89 2.13 2.38 0.02 0.41
Ningxia 0.94 2.65 2.90 0.04 0.63 1.23 2.42 2.73 0.03 0.68
Xinjiang 0.67 1.20 3.18 0.16 1.36 0.39 0.49 3.01 0.09 2.72
Hainan 2.55 0.69 1.35 0.12 1.15 157 3.06 1.04 0.11 141
Tibet 0.42 0.05 4.88 0.10 0.74 0.71 0.46 3.46 0.16 1.58

Data Source: Calculated from data of China's Customs General Administration.

Comparing the RCA indices between in 1997 and in 1998, the two increasing most
substantially groups in coastal provinces are machinery and equipment (SITC 7) (8 out of 12

coastal provinces) and finished manufactues (SITC 8) (6 out of 12), while the two increasing
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most substantially groups in interior provinces are finished manufactues (SITC 8) (14 out of
18 interior provinces) and primary products (SITC 0-4) (13 out of 18).

In order of export value in 1998, the first 10 biggest provinces/cities are Guangdong,
Jiangsu, Shanghal, Zhejiang, Shandong, Xinjiang, Fujian, Liaoning, Beijing, and Tianjin, in
which 9 are coastal provinces (except Xinjiang), 9 have no comparative advantage in
chemicals (SITC 5), and all have comparative advantage in finished manufactues (SITC 8).
The first 10 smallest provinces (not including Tibet) are Qinghai, Ningxia, Guizhou, Gansu,
Inner Mongolia, Hainan, Yunnan, Shaanxi, Jilin, and Jiangxi, in which 9 are interior
provinces (except Hainan), 9 have comparative advantage in chemicals (SITC 5), and 7 have
no comparative advantage in finished manufactues (SITC 8).

The preceding statistics shows clearly that the coastal provinces are exporting mainly
labor intensive products which parallels to their factor endowment comparative advantage,
while the interior provinces, however, are not. General speaking, chemicals (SITC 5) are
technology intensive and/or capital intensive products and the interior provinces of China
obvioursly have neither absolute advantage nor comparative advantage in it. Surprisingly, the
majority of interior provinces are exporting a great proportion of products (SITC 5) which use
their scarce endowments intensively, while show no revealed comparative advantage in
products (SITC 8) which use their abundant endowments intensively. So it is no wonder why
the interior region exports much slowly than coastal region.

4. Econometric Analysis

4.1. Methodol ogy*

In order to examine what impacts the increasing exchange rate sensitivity and
implements of comparative advantage have on exports, this section sets out a theoretical
framework for the export behavior of each province of China and draw out the econometric
regression equation.

The demand for each province's exportsis a fuction of its relative price, defined as the
ratio of each province' s export price to the foreign price level, and a scale variable, proxied by
real GDPs of each province's trading partners weighted by their share in each province's

exports. Namely,

* This section follows Valerie Cerra (1999), however comparative advantage proxy is add in equation here.
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IN(X%)=ao+aul N[ (Px (Y /Ei)/Pxw($)i]+ael n(Y wi) (©)

Where, X is the export value, with super-scripts d and s denoting demand and supply
repectively. Px(Y); is the price of provincial exports in yuan. E; indicates norminal exchange
rate, yuans per U.S. dollar (Y/$). Px<W($); is the price of aternative goods as measured by the
foreign price level. Y means world real income, proxied by real GDPs of each province's
trading partners weighted by their share in each province' s exports.

Anincrease in relative prices would be expected to lead to a decrease in export demand,;
export demand is expected to increase as the world’ s real income rises.

The supply of exportsis specified as a fuction of the ratio of export pricesto local prices
for aternative goods (proxied by aretail price index), real GDP which expresses the capacity
of provincia economy to produce for the export market, and four revealed comparative
advantage indices which are related to the implementing of provincial factor endowments
comparative advantage.”

| n(X Si):bo+b1| n(Px (Y)./RP| i)+b2| n(RGDPi)+b3RCA5i+b4RCA6i+b5RCA7i +bsRCAg; (4)

Where RPI; and RGDP; mean yuan-based retail price index and real GDP respectively
for each province. RCAy; (k=5, 6, 7, and 8) is the revealed comparative advantage index for
industry k according to the SITC classification.

An increase in export prices relative to local prices is assumed to increase the quantity
of exports supplied. Export supply is expected to increase as the province's real GDP rises.
Since the group of SITC 5 consist largely of technology intensive products which are the
absolute disadvantage for each province of China, its RCA index would be expected to have a
negative relationship with export supply. Manufacured materials in group SITC 6 comprise
both labor intensive and natural resouce intensive products, which are the comparative
advantage for only some provinces of China, so its RCA index may have a positive
relationship with export supply. Although machinery and equipment in group SITC 7 are
usually treated as capital intensive products, many household electric products such as
television, washing machine, refrigerator, and air condition have shifted their production
process to become labor intensive. Thus, the relationship between the RCA index for this

® The revealed comparative advantage index for the group of primary productsis dropped, dueto its less
importance in total export and for the sake of multicollinearity in the following regressions.
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group and export supply is expected to be positive rather than negative. Finished manufacures
in group SITC 8 are made up mainly of labor intensive products such clothing, footwear,
travel goods and so on in which China has comparative advantage, so its RCA index should
have a substantially positive relationship with export supply.

Assuming that the actual level of exports represents an equilibrium condition, then we

can use X9=X=X to solve equations (3) and (4) simultaneously for X and Px(Y);,

In(X;)=w(asbo-aob1)-wasbiIN[(RPI/ Pxw($)i(VE)]-waehaln(Y wi)+wayboln(RGDP,)
+wa b3RCA5+Wa bsRCAg+wWa bsRCA7+waybsRCA g (5)

Where w=1/(&-b;). Rewrite the above equation to the reduced form as follows,
IN(X;)=cotc1IN(REER);+CoIN(Y wi) HIN(RGDP,)+¢c4RCA5+CcsRCA6 +CsRCA7+C/RCAg  (6)

Where, the signs of the coefficents c1 and c4 are expected to be negative, and the signs

of other coefficents c2, c3, c5, ¢6, and c7 are expected to be positive.
4.2. Estimation Results

Table 4 presents six different regressions of export values on RCA indices, redl
effective exchange rate, real GDP, and total GDP of trading partners. All results are from
simple OLS regressions using pooled data, which concern 29 provinces (except Tibet) and 2
years. In the first regression, the four RCA indices are put altogether in the independants,
while they are considered seperately in the following four regressions. In the last regression,
the total provincia yearly export values are divided into four industries, namely, textile,
processing, light industry, and manchinery and electricity. Neither fixed-effects nor random-
effectsis considered here due to the limited observations.

Now consider at the estimated coefficients. The three coefficients on RCA5 are negative
and statistically significant. Chemicals (SITC 5) are composed of majorly technology and
capital intensive products in which China have no comparative advantage at all. Therefore,
decreasing the production and exports of this kind of products and shifting the factors to other
industries may increase the total export volumes.

The three coefficients on RCA6 have no identical signs, and the coefficient in the first

regression is not significant. The results show that it is hard to define the relationship between
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RCAG6 and total export volumes. The explanation is obvioudy that the manufactural materials
(SITC6) comprise products which use not only labor intensively but also natural resource
intensively. Chinais abundant in labor on the one hand, and is scarce in natural resource on
the other hand.

Table 4: Theimpacts of RCA and real effective exchange rate on export flows.

(€] (2 (©) (4) ®) (6)
RCA5 -0.8772*** | -1.2954*** -0.6599***
(0.1725) (0.2558) (0.1318)
RCAG6 -0.0075 -0.5041** 0.2246**
(0.1339) (0.2255) (0.1023)
RCA7 1.9251*** 3.1582*** 2.9225***
(0.4099) (0.5435) (0.3122)
RCAS8 0.5991*** 0.9219*** 0.8339***
(0.1074) (0.1413) (0.0818)
REER -1.6513** -1.9350* -0.6628 -2.3731** 0.3952 -1.7458***
(0.7208) (1.0250) (1.1746) (0.9893) (0.9326) (0.5263)
INRGDP 0.0314 0.3676** 0.5484*** 0.4480*** 0.2836* 0.0974
(0.1163) (0.1696) (0.1957) (0.1546) (0.1555) (0.0890)
InY,, 0.1814 0.2731 0.5261 0.4281 0.3906 0.0588
(0.1869) (0.2968) (0.3397) (0.2784) (0.2656) (0.1426)
C 6.7324 7.8702 -1.4324 5.8663 -6.4961 4.4697*
(3.3444) (4.8657) (5.1839) (4.4504) (4.0838) (2.4870)
F value 33.425 14.808 7.444 17.707 20.854 79.898
R? 0.8239 0.5278 0.3597 0.5720 0.6115 0.7140
Adjusted R 0.7993 0.4921 0.3114 0.5397 0.5822 0.7051
Number of 58 58 58 58 58 231
Observations

Note: Standard errors are in parenthesis. ***, ** and * express the significances are at 1%, 5%, and 10% levels,
respectively.

All the three coefficients on RCA7 have positive signs and are statistically significant.
Generally speaking, the machinery and equipment group (SITC 7) consists of mainly capital
intensive products in which China seems to have little comparative advantage. The reasons
why the estimated coefficients are very significant positive may include three factors. First,
economy globlization make it possible to shift the production process, using labor intensively,
of certain capital intensive products to developing countries. Second, products cycle theory
suggests that capital intensive products could change to be labor intensive products when the
technology becomes mature and standardized. Third, the machinery and equipment is the
largest group which is made up of a broad scale of products including some labor intensive

goods.
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In fact, this group ranks the second place in order of export volumes in 2000. Chinas
exports exhibit two marked characteristics in the 1990s, namely, the much rapid growth of
processing trade and the growing dependence of exports on foreign invested enterprises
(FIES). Processing industries mean that domestic companies, joint-ventures or wholly owned
foreign companies assemble and/or process imported materials for re-export at a later date.
Custums statistics shows that fully 55.2 percent of China's exports are processed goods in
2000. Meanwhile, commodities originating in FIEs account for no less than 47.9 percent of
total export, and 70.6 percent of processing exports.

A large number of offshore producers have been attracted to China in order to take
advantage of China's comparative advantage in low-cost labor to have the more labor
intensive parts of manufacturing process completed in China. This involves continuing
process involving large volumes of imports of components, materials and intermediate goods
followed by their re-export as finished or semi-finished products, most of which belong to the
SITC 7 group. Therefore, the rapid growing exports of machinery and electric products which
are based on processing and promoted by FIEs coincide with China's comparative advantage.

All the three coefficients on RCA8 are positive and statistically significant. Finished
manufactures (SITC 8) are composed of mainly labor intensive products, such as clothing,
footwear, travel goods etc., in which China has clear comparative advantage. This is the
largest group in Chinas export volumes which account for 86.28 billion U.S. dollars (34.6
percent) in 2000.

As expected, the signs of the coefficients on REER are negative in al regression but the
fifth. Moreover, 4 negative coefficients show statistically significant. The REER index in
1990 is taken as a basis of 100, and an increase in the REER index express an appreciation.
The regressed results demonstrate that a depreciation of REER may enhance the export
growth.

All the six signs of the coefficients on INRGDP are positive and are partly significant.
This shows that the promptly growing capacity of supply may promote the export volumes.

Finaly, al the six signs of the coefficients on InYy are also positive, though not
significant. An increase of foreign demands may enhance China's export expansion, but it is

by far the key factor and Chinais still a"small country” in the world trade markets.
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5. Conclusions

In summary, this paper studied statistically whether China's export pattern coincide with
the law of comparative advantage, and whether there are obvious difference in export patterns
between coastal region and interior region. Regressions are also run to test the impacts of real
effective exchange rate and comparative advantage strategy on export flows. Several
conclusions can be drawn from this study. First, the revealed comparative advantage indices
reveal clearly that the genera pattern of Chinds exports have changed from a distortion to
coincide perfectly with the law of comparative advantage in Hechscher-Ohlin theory, along
with the gradual liberalization of external trade restrictions and exchange controls. Second,
there are distinct defferences in export patterns across Chinese provinces. Statistics show that
the coastal region is exporting in accordance with the law of comparative advantage, while the
interior region is exporting a large proportion of technology and/or capital intensive products
in which the interior region has no comparative advantage at al. The obvious difference in
export patterns may explain partly the enlarging gap in the growth rate of GDP or incomes
between these two regions. It aso shows that the market force plays a more important role in
coastal region than in interior region. Third, the econometric regression results suggest the
responsiveness of exports to the real effective exchange rate has become more significant in
response to policy changes. Relative price or REER have played a bigger role in determining
exports. Finally, domestic supply and foreign demand have indeed positive impacts on
exports, though not substantial. Although considerable progress has been made toward a
market, further reforms are still needed for China to become a genuine market economy,
especially for those provincesin the interior region.
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