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Table A10.3	 Simulated long-run effects of a unilateral liberalisation of 
China’s 2001 trade policy regimea

Change in:	 No ancillary effects 	 With ancillary effects
	 on productivity or 	 on productivity and
	 services capital	 services capital b

Terms of trade (per cent)	 -1.25	 -1.52
Real effective exchange rate, e

i

R 
(per cent)	 -1.98	 -2.56

Real exchange rate against USA, e
ij

R 
(per cent)	 -1.81	 -2.37

Global interest rate, r
w 

(per cent)	 0.10	 0.05
Investment premium factor, (1+π) (per cent)	 0.00	 0.00
Home interest rate, r (per cent)	 0.10	 0.05
Return on installed capital, r

c 

(per cent)
c	 1.30	 4.98

Real domestic investment, I (per cent)	 0.95	 3.85
Balance of trade, X-M = - KA = -(I-S

D
) (US$ bn)	 -10.87	 -56.51

Real gross sectoral output (per cent)	
  Rice	 -3.29	 -2.54
  Beverage	 2.77	 3.33	
  Other crops	 -1.25	 -0.36
  Livestock	 0.03	 1.32
  Food	 -5.41	 -4.32
  Fish	 -0.17	 0.35
  Minerals	 0.88	 2.38
  Energy	 0.78	 0.95
  Light manufacturing	 1.49	 2.26
  Heavy manufacturing	 1.08	 4.60
  Transport	 1.44	 2.87
  Infrastructure services	 0.34	 2.25
  Construction and dwellings	 0.73	 3.46
  Other services	 0.76	 4.96
Real GDP, Y  	 0.41	 3.31
Unskilled wage and employment (per cent)
  Nominal (unskilled) wage, W	 -0.42	 1.85
  Production real wage, w=W/P

Y
	 1.51	 4.53

  Employment, L
D
	 0.00	 0.00

Unit factor rewards CPI deflated (per cent)
  Land	 -2.65	 -1.39
  Unskilled labour (those employed)	 1.27	 4.08
  Skilled labour 	 1.38	 4.22
  Physical capital 	 1.24	 4.04
  Natural resources 	 1.20	 2.65

Notes: a All results in this table are based on the adoption of fiscal policy 1: government 
spending is held constant as a share of GDP and the revenue lost from tariff reform is 
not made up in other taxes, so the fiscal deficit expands. Key exogenous variables are 
highlighted as per the long-run closure discussed in the text.  
b  For these additional shocks, see Table A10.4.  
Source: Model simulations described in the text. 
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Table A10.4	 Short-run closurea 

Region 	 Monetary policy targetb 	 Labour market 	 Capital controls: 	
		  closure:	 capital account		
 		  nominal wagec 	 net inflow I-SD

d

China (1) 	 Nominal exchange rate, E 	 Sticky (λ=0.5)	 Rigid
China (2) 	 Nominal exchange rate, E 	 Sticky (λ=0.5)	 Flexible
China (3) 	 GDP price, PY 	 Sticky (λ=0.5)	 Flexible
Vietnam 	 Nominal exchange rate, E 	 Sticky (λ=0.5)	 Rigid
Other ASEAN 	 Consumer price level, PC 	 Flexible (λ=1)	 Flexible
Japan 	 Consumer price level, PC 	 Sticky (λ=0.5)	 Flexible
Korea 	 Consumer price level, PC 	 Flexible (λ=1)	 Flexible
Australia 	 Consumer price level, PC 	 Sticky (λ=0.5)	 Flexible
United States 	 Consumer price level, PC 	 Sticky (λ=0.5)	 Flexible
Europe (EU) 	 Consumer price level, PC 	 Rigid (λ=0)	 Flexible
Rest of World 	 Nominal exchange rate, E 	 Flexible (λ=1)	 Flexible

Notes: a The expected future return on installed capital is exogenous in the short run, 
determined in a separate long-run solution. There are three macroeconomic policy 
regimes for China, with (1) the most restrictive and (3) the most expansionary.  
b The nominal money supply is endogenous in each case, the corresponding exogenous 
variable being the listed target.  
c When the nominal wage is assumed flexible it is endogenous and the corresponding 
exogenous variable is the employment level. When it is sticky or rigid, Equation 2 is 
activated and the employment level is endogenous.  
d Capital controls are assumed to maintain a rigid net inflow of foreign investment on 
the capital account. When KA = I-SD is made exogenous to represent this, an interest 
premium opens between the domestic and international capital markets. This premium 
becomes endogenous. Effectively, the home and foreign capital markets are separated 
and clear at different interest rates. Where the capital account is flexible (open), this 
implies that private flows on the capital account are permitted at any level. KA = I-SD is 
then endogenous and the home interest premium is exogenous (unchanged by any shock). 
This means that the home interest rate then moves in proportion to the rate that clears 
the global savings-investment market. 
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Figure 10A.1	Per capita annual income of urban and rural households, 
1978–2001
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Source: National Bureau of Statistics, 2002. China Statistical Yearbook, China Statistics 
Press, Beijing:Table 10-3.

Figure 10A.2	  Gap between urban and rural incomes, 1978–2001
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Figure 10A.3	  Employment by industry group, 1990–2001
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Figure 10A.4	  Official growth rate of real GDP, 1990–2001 (per cent/year)
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Figure 10A.5	  Official growth rate of average real manufacturing 
wage,1996–2000 (per cent/year)

0

5

10

15

20

25

1996 1997 1998 1999 2000

Year

Pe
r 

ce
nt

Deflator CPI

Deflator reta�l pr�ce �ndex

Deflator ex-factory pr�ce

Deflator GDP pr�ce

Source: National Bureau of Statistics, 2002. China Statistical Yearbook, China Statistics 
Press, Beijing:Table 5-22 and 9-1.



303

Trade reform, macroeconomic policy and sectoral labour movement in China

Figure 10A.6	  Trade reform with capital controls
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Figure 10A.7  	 Trade reform with no capital controls
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China’s agricultural trade 
following its WTO accession

 Chunlai Chen

Since its entry into the WTO in December 2001, China’s economy has grown 
rapidly. The average annual growth rate of China’s real GDP was more than 
9.8 per cent during 2002–05.1 China’s foreign trade has been expanding even 
more rapidly than its economic growth. The total value of China’s foreign 
trade has increased from US$457 billion in 2001 to US$1263 billion in 2005—an 
annual growth rate of 28.6 per cent, as compared with 9.4 per cent during 
the 1990s.2 Undoubtedly, China’s economy has benefited from its more open 
international trade regime resulting from accession to the WTO.3

The impact of China’s entry into the WTO on its agricultural sector 
has been the major concern of the Chinese government and has been the 
hottest topic among policy makers and academics in and outside China (for 
example, Anderson 1997; Cheng 1997; Development Research Centre 1998; 
Huang 1998; Huang and Chen 1999; Wang 1997). In general, experts argued 
that based on China’s resource endowments and comparative advantage, 
after entry into the WTO China’s land-intensive farming sector would shrink 
but its labour-intensive horticultural sector, its animal husbandry sector 
and its processed agricultural product sector would expand. As a result, 
China would import more land-intensive agricultural products, such as 
grains and vegetable oils, and export more labour-intensive agricultural 
products, such as vegetables and fruits, animal products and processed 
agricultural products.

11
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What has happened to China’s agricultural trade since its accession to 
the WTO? Have there been any changes in the pattern of China’s agricultural 
trade and in its revealed comparative advantages in agriculture? If so, 
what factors have driven these changes? This chapter examines these 
questions.

Classification of agricultural commodities and sources of data

In analysing agricultural trade, the first step is to identify the coverage of 
agricultural commodities in international trade. Here, the classification of 
agricultural commodities in international trade is based on the Harmonised 
System (HS) of Trade Classification 1992. Table 11.1 presents the product 
coverage used and the product coverage in the Uruguay Round Agreement 
on Agriculture (URAA). The product coverage in this chapter and in the 
URAA is very similar. The differences are that here fish and fish products 
are included, but HS Code 2905.43 (mannitol), HS Code 2905.44 (sorbitol), 
HS Heading 33.01 (essential oils), HS Headings 35.01 to 35.05 (albuminoidal 
substances, modified starches, glues), HS Code 3809.10 (finishing agents) 
and HS Code 3823.60 (sorbitol n.e.p.) are excluded. The main reasons for 
these inclusions and exclusions are that fish and fish products are very 
important agricultural products in China’s trade while the trade values of 
those excluded are negligible.

The agricultural trade data for the period 1992 to 2004 are from the 
United National Statistics Division, Commodity Trade Statistics Database 
(COMTRADE). Data for 2005 are from the China Customs Statistical Monthly 
Report.4 All the values of agricultural trade data presented here are at 
2000 constant US$ prices.

For the purpose of analysing changes in the pattern of China’s agricultural 
trade, the data have been grouped in two ways. First, the data are divided 
into five categories based on the nature of the commodities

cereals, edible vegetable oilseeds and vegetable oils

horticultural products

animal products (including fish)

processed agricultural products (including processed fish products) 

raw materials for textiles.

•

•

•

•

•
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Second, the data are grouped into two categories based on the factor 
intensity of production

land-intensive agricultural products

labour-intensive agricultural products.

Agricultural trade data for the period 1992–2005 categorised in this way 
are presented in the appendix in Tables A11.1 and A11.2.

•

•

Table 11.1	 Comparison of agricultural product coverage

Product coverage in this study	 Product coverage in the URAA

HS Chapters 1 to 24, plus	 HS Chapters 1 to 24 less fish and fish
HS Headings 41.01 to 41.03 (hides and skins)		  products, plus
HS Heading 43.01 (raw fur skins)	 HS Code 2905.43 (mannitol)
HS Headings 50.01 to 50.03 (raw silk and 	 HS Code 2905.44 (sorbitol)
	 silk waste)	 HS Heading 33.01 (essential oils)
HS Headings 51.01 to 51.03 (wool and 	 HS Headings 35.01 to 35.05 (albuminoidal 
	 animal hair)		  substances, modified starches, glues)
HS Headings 52.01 to 52.03 (raw cotton, 	 HS Code 3809.10 (finishing agents) 

waste and cotton carded or combed)	 HS Code 3823.60 (sorbitol n.e.p.)
HS Heading 53.01 (raw flax)	 HS Headings 41.01 to 41.03 
HS Heading 53.02 (raw hemp)		  (hides and skins)
		  HS Heading 43.01 (raw fur skins)
	 HS Headings 50.01 to 50.03
		  (raw silk and silk waste)
	 HS Headings 51.01 to 51.03 
		  (wool and animal hair)
	 HS Headings 52.01 to 52.03 (raw cotton, 
		  waste and cotton carded or combed)
	 HS Heading 53.01 (raw flax)
	 HS Heading 53.02 (raw hemp)

Sources: The Uruguay Round Agreement on Agriculture and author’s classification. 
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Trends in China’s agricultural trade following WTO accession

Aggregate trends in agricultural trade

Between 1992 and 2001, China’s agricultural trade experienced large 
fluctuations but did not grow (Figure 11.1). Since its entry into the WTO, 
the value of China’s agricultural trade has increased dramatically to reach 
US$50.44 billion in 2005—an increase of 90 per cent over the 2001 figure.

The trends in exports and imports were similar to that of total agricultural 
trade during the period 1992 to 2001. However, following entry into the 
WTO, agricultural imports have increased more rapidly than agricultural 
exports. From 2002 to 2005, the annual growth rate of agricultural imports 
was 31.5 per cent, while that of agricultural exports was 11.7 per cent. As a 
result, in 2004 and 2005 agricultural imports exceeded agricultural exports 

Figure 11.1	 China’s agricultural trade, 1992–2005 (at constant 2000 US$ 
prices)
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Sources: Data from 1992 to 2004 are from United Nations Statistics Division, Commodity 
Trade Statistics Database, COMTRADE. http://unstats.un.org/unsd/comtrade/default.aspx. 
Data for 2005 are from China General Administration of Customs (various issues, 2005). 
Zhongguo Haiguan Tongji Yuebao [China Customs Statistical Monthly Report], Zhongguo 
Haiguan Chubanshe, Beijing.
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and China has experienced agricultural trade deficits for the first time 
since the early 1990s. It is expected that the higher growth of agricultural 
imports will continue.

Trends in agricultural trade, by commodity grouping

Agricultural exports, by commodity grouping

Figure 11.2 presents China’s agricultural exports based on commodity 
groupings for the period 1992 to 2005. China’s agricultural exports are 
dominated by processed agricultural products, followed by animal products 
and horticultural products. The export values of cereals, vegetable oilseeds 
and vegetable oils and, in particular, raw materials for textiles are small. 

Figure 11.2	 China’s agricultural exports by category, 1992–2005 (at 
constant 2000 US$ prices)
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Haiguan Chubanshe, Beijing.
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Processed agricultural products

The group of processed agricultural products has been the largest 
commodity group in China’s agricultural exports. Following entry into 
the WTO, the export value of processed agricultural products has risen 
sharply, from US$5.74 billion in 2001 to US$11.12 billion in 2005—an annual 
average growth rate of 15.3 per cent. As a result, its share in China’s total 
agricultural exports increased from 32.9 per cent in the period of 1992–2001 
to 40.2 per cent in the period of 2002–05.

Within this group, exports have been dominated by two product 
categories, namely the preparations of meat and fish, and the preparations 
of vegetables and fruits. The export value of the preparations of meat 
and fish increased from US$2 billion in 2001 to US$3.9 billion in 2005. The 
export value of the preparations of vegetables and fruits has increased 
from US$1.5 billion in 2001 to US$2.8 billion in 2005, an increase of 88 per 
cent. Their combined share in the export value of processed agricultural 
products has increased from 48.8 per cent in the period of 1992–2001 to 
63 per cent in the period of 2002–05. Moreover, their combined share in 
China’s total agricultural exports increased from 16 per cent in the earlier 
period to 25.3 per cent in 2002–05.

Animal products

The group of animal products has been the second largest commodity group 
in China’s agricultural exports. The exporting of animal products has also 
been increasing steadily since China’s accession, up from US$4.5 billion in 
2001 to US$6 billion in 2005—an average annual growth rate of 7.5 per cent. 
However, because of the larger share and faster growth of the exports of 
processed agricultural products, the export share of animal products in 
China’s total agricultural exports has declined marginally.

In this group, aquatic products have been the most important component, 
followed by meats, products of animal origin, and live animals. After 2001, 
exports of aquatic products increased very fast. Consequently, the share 
of aquatic products in total exports of animal products increased from 48 
per cent during 1992–2001 to 62.5 per cent during 2002–05. As a result, the 
shares of other animal products have declined.
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Horticultural products

The group of horticultural products has been the third largest commodity 
group in China’s agricultural exports. Exports of horticultural products have 
increased relatively quickly, from US$3 billion in 2001 to US$4.7 billion in 
2005, at an average annual growth rate of 11.6 per cent, which is similar to 
the annual growth rate of total agricultural exports. As a result, the share 
of horticultural products in China’s total agricultural exports has remained 
at around 20 per cent.

Within this group, vegetables are the most important commodities, 
followed by fruits and the product categories of tea, coffee, mate and 
spices. After 2001 exports of vegetables and fruits increased more rapidly 
than other commodities in this group and the share of vegetables in 
horticultural exports has increased from 52.4 per cent during 1992–2001 to 
55.3 per cent during 2002–05. At the same time the share of fruits in total 
horticultural exports has increased from 14.7 per cent to 18.8 per cent.

Cereals, edible vegetable oilseeds and vegetable oils

The ‘cereals, edible vegetable oilseeds and vegetable oils’ group ranks 
fourth in China’s agricultural exports. The annual export value of cereals, 
edible vegetable oilseeds and vegetable oils has fluctuated extensively 
over the period 1992 to 2005. Following China’s entry into the WTO, the 
importance of this commodity group has declined, falling from 14.8 per 
cent during 1992–2001 to 12.2 per cent during 2002–05.

Within the group, corn has been the single most important export 
commodity. Annual exports of corn averaged US$0.8 billion in 1992–2001, 
increased to US$1.1 billion in 2002, and to US$1.7 billion in 2003. In 2004, 
because of several economic and policy factors, including changes in the 
relationship between domestic prices and world prices,5 and the reduction 
in corn export quotas (Gale 2005), China’s corn exports declined sharply 
to US$0.3 billion. However, corn exports increased again in 2005, reaching 
almost US$1 billion. On average, corn exports have accounted for around 
40 per cent of the total exports of this group during 2002–05. 
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Raw materials for textiles

Finally, China’s exports of the commodity group of raw materials for 
textiles have been small. Both the export value and the export share of 
this commodity group in China’s total agricultural exports have declined 
substantially since its WTO accession. The export value has declined from 
around US$0.6 billion annually over 1992–2001 to around US$0.35 billion 
annually in 2002–05. As a result, the export share of this commodity group 
in China’s total agricultural exports has fallen from 4 per cent in 1992–2001 
to 1.75 per cent in 2002–05.

Within this group, silk has been the largest export commodity for a long 
time. However, silk exports have been declining since the mid 1990s. The 
export values of cotton and raw hides have declined substantially since 
2001.

Agricultural imports, by commodity grouping

China’s imports of agricultural products are overwhelmingly dominated 
by cereals, vegetable oilseeds and vegetable oils, followed closely by 
raw materials for textiles (Figure 11.3). The imports of animal products, 
processed agricultural products, and horticultural products are relatively 
low but have been rising rapidly, especially since 2003.

Cereals, edible vegetable oilseeds and vegetable oils

Cereals, edible vegetable oilseeds and vegetable oils is the largest group in 
China’s agricultural imports. But imports of these commodities experience 
large fluctuations (Figure 11.3). Imports of this commodity group averaged 
around US$3.9 billion in 1992–01 but increased sharply to US$8.9 billion in 
2002–05. As a result, the share of the group in China’s total agricultural 
imports increased from 41.6 per cent in 1992–2001 to 43.9 per cent in 
2002–05.

Cereals dominated the imports of this commodity group from 1992 to 
1996. However, from 1997 to 2003, imports of cereals declined, reaching 
their lowest level of US$0.4 billion in 2003. In 2004, imports jumped to 
US$2 billion and then fell to US$1.2 billion in 2005. Wheat has dominated 
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imports of cereals. Wheat import rose to above US$2 billion in 1995–96 
because of a sharp increase in China’s domestic grain prices in 1994. However, 
from 1997 to 2003 wheat imports declined to reach their lowest level of 
US$0.07 billion. The decline in wheat imports during this period was mainly 
caused by consecutive bumper domestic harvests from 1996 to 1999. After 
2000, grain production in China declined and government had to use state 
grain reserves to fill the gap between demand and supply. In late 2003, 
China’s domestic grain prices began to increase sharply. In 2004 the Chinese 
government implemented a series of policies, including subsidies to farmers 
and gradually abolishing agricultural taxes,6 with the aim of increasing grain 
production and farmers’ incomes. At the same time, China began to increase 

Figure 11.3	 China’s agricultural imports by category, 1992–2005 (at 
constant 2000 US$ prices)
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wheat imports. China imported US$1.5 billion of wheat in 2004 and US$0.7 
billion in 2005, mainly to replenish state grain reserves.

In the early 1990s, China imported a limited amount of edible vegetable 
oilseeds. However, since 1997, imports of edible vegetable oilseeds have 
increased rapidly, from US$1 billion to US$3.2 billion in 2001. Following entry 
into the WTO, imports of edible vegetable oilseeds have been increasing 
even more rapidly, jumping to US$5.3 billion in 2003, to US$6.7 billion in 
2004, and to US$7.3 billion in 2005. The share of edible vegetable oilseeds 
in total imports of cereals, edible vegetable oilseeds and vegetable oils 
reached 61.2 per cent during 2002–05. Within the edible vegetable oilseeds 
group, soybean has been overwhelmingly the largest import, accounting 
for 95 per cent of total imports during 2002–05.

Edible vegetable oils are the next important commodities in the imports 
of cereals, edible vegetable oilseeds and vegetable oils. China imported 
US$1.3 billion of edible vegetable oils annually during 1992–2001. Imports of 
these commodities increased sharply during 2002–05, up to US$2.4 billion 
annually. Soybean oil and palm oil are the most important commodities in 
this group. Their combined share was 88 per cent of total imports of edible 
vegetable oils from 2002 to 2005.

Raw materials for textiles

Raw materials for textiles is the second large group in China’s agricultural 
imports. Since 2003 imports of raw materials for textiles have increased 
sharply from US$2.9 billion, to US$5.4 billion in 2004 and US$6.9 billion in 
2005. As a result, the share of raw materials for textiles in China’s total 
agricultural imports increased from 19.1 per cent in 1992–2001 to 21.1 per 
cent in 2002–05. The dramatic increase in the import of raw materials for 
textiles during 2003 to 2005 was mainly driven by the large expansion of 
China’s textile industry as the Agreement on Textiles and Clothing (ATC) 
was phased out at the end of 2004 and the import quotas on textiles and 
clothing were to be abolished from 1 January 2005.

Within this group, wool is a very important import commodity. From 
1992 to 2001, imports of wool were fairly stable with an average annual 
import value around US$0.65 billion. However, in 2004 and 2005, imports 
increased to above US$1 billion. The share of wool in the total imports of 
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this group averaged 35.8 per cent from 1992 to 2001. However, its share 
declined to 21.2 per cent during 2002 to 2005 due to the large increases 
in imports of cotton and raw hides and skins.

Cotton is also an important commodity in this group. Cotton imports 
averaged around US$1.3 billion from 1994 to 1997, but declined to less 
than US$0.2 billion from 1998 to 2002. From 2003 to 2005, cotton imports 
increased significantly to reach US$2.9 billion. As a result, cotton became 
the largest import commodity in this group, accounting for 41.4 per cent 
of total imports of the group over the period 2002 to 2005.

Raw hides and skins are also important commodities in this group. 
Imports of raw hides and skins have been increasing steadily since 1992. 
However, since 2003, imports have increased sharply, up from US$0.9 billion 
in 2003 to US$1.4 billion in 2004 and with a further jump to US$2.8 billion 
in 2005. As a result, the share in total imports of raw materials for textiles 
increased to 33.3 per cent during 2002 to 2005.

Animal products

Animal products rank third in China’s agricultural imports. The import value 
of animal products increased gradually from 1992 to 1998 then increased 
rapidly during 1999–2001. After entry into the WTO, imports of animal 
products increased even faster, rising from US$2.75 billion in 2002 to US$4.5 
billion in 2005. As a result, the share of animal products in China’s total 
agricultural imports increased from 14.9 per cent in the period of 1992–2001 
to 17.6 per cent in the period 2002–05.

Within the group, fish and other aquatic products are the most important 
commodities. Imports of fish and other aquatic products have increased 
particularly quickly since entry into the WTO, rising to US$2.6 billion in 
2005, nearly double that of 2001. Hence, the share of fish and other aquatic 
products in China’s total imports of animal products increased to 55.7 per 
cent during 2002–05.7

Meat and dairy products are the next most important commodities in this 
group. In the 1990s China imported very limited amounts of these products. 
However, since 1999 and particularly since 2001, imports of meat and dairy 
products have increased quickly. The import value of meat increased from 
US$0.26 billion annually in 1992–2001 to US$0.57 billion annually in 2002–05, 
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while the import value of dairy products increased from US$0.12 billion 
annually in 1992–2001 to US$0.35 billion annually in 2002–05. The imports 
of other animal products have also shown an increasing trend since 2001.

Processed agricultural products

The group of processed agricultural products holds fourth place in China’s 
total agricultural imports. Imports of processed agricultural products have 
been very variable during 1992 to 2005. They increased quickly in the mid 
1990s, reaching their highest level of US$2.8 billion in 1997. They declined 
to US$1.4 billion in 1999. In the early 2000s, imports recovered to around 
US$2 billion, and then rose rapidly to US$2.7 billion in 2004 and US$3.2 billion 
in 2005. However, because of the larger increase in the imports of other 
agricultural products, particularly edible vegetable oilseeds, vegetable oils, 
and raw materials for textiles, the import share of processed agricultural 
products in China’s total imports of agricultural products has declined from 
19.8 per cent in 1992–2001 to 12.4 per cent in 2002–05.

The imports of processed agricultural products have been dominated 
by imports of animal feed (residues of the food industry and feedstuffs). 
China imported a large quantity of animal feed during 1996 to 1998. The 
import value of animal feed reached a historical high of US$1.9 billion in 
1997. During 1999 to 2004, imports of animal feed have been US$0.7–0.8 
billion. In 2005, imports of animal feed increased to US$1.2 billion. Another 
important import commodity in this group is sugar. China imported large 
volumes of sugar in the mid 1990s, reaching a high point of US$1.1 billion in 
1995. Since then sugar imports have declined and are around US$0.3 billion. 
Imports of tobacco, miscellaneous edible preparations, and beverages and 
spirits have been small, but show a slightly increasing trend after 2002.

Horticultural products

Horticultural products have been the smallest component in China’s 
agricultural imports, accounting for around 5 per cent of total agricultural 
imports during the period 1992 to 2005. From 1992 to 2001, imports of 
horticultural products increased gradually from US$0.25 billion to US$0.74 
billion. After 2002, they increased quickly to US$1.26 billion in 2005.
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Fruits and vegetables dominate the imports of horticultural products. 
Import of fruits and vegetables surged during 2003 to 2005. This was mainly 
because of the implementation of the ‘early-harvest’ program (EHP), which 
is part of the China-ASEAN Free Trade Area Framework Agreement signed 
by China and the ASEAN in 2002. Under the EHP, which was implemented 
on 1 January 2004, the two sides immediately cut tariffs on about 600 
agricultural imports to between 2 per cent and 15 per cent, and agreed to 
scrap these tariffs in 2006. Thailand has taken the lead among the ASEAN 
members in initiating this free trade accord as it has phased out all import 
tariffs on 188 fruits and vegetables imports from China starting in October 
2003 (China Daily, 9 August 2004). China’s import of fruits from Thailand 

Figure 11.4	 Share of china’s agricultural trade in total trade, 1992–2005 
(per cent)
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increased sharply from US$77.7 million in 2003 to US$165 million in 2004, 
while its imports of vegetables from Thailand increased from US$141.4 
million in 2003 to US$249.5 million in 2004.

Changes in the pattern of China’s agricultural trade after WTO 
accession

Despite the recent rapid increases in absolute values of agricultural trade, 
its importance in China’s total trade has been declining. As shown in Figure 
11.4, the share of agricultural trade in China’s total trade declined from 10 
per cent in 1992 to 5.8 per cent in 2001. After China’s entry into the WTO, 
this decline has become even more pronounced. The share of agricultural 
trade was only 4 per cent in 2005, and the share of agricultural exports 
in China’s total exports declined even faster—from 7 per cent in 2001 to 
3.5 per cent in 2005.

According to international trade theory, a country’s pattern of trade 
with the rest of the world is determined by its comparative advantage, and 
its comparative advantage is determined by its resource endowments. In 
the case of China, the characteristics of China’s resource endowments with 
respect to agricultural production are that it is scarce in land resources but 
abundant in labour. China’s per capita arable land is 0.11 hectares, only 43 per 
cent of the world average, and its per capita pasture land is 0.3 hectares, only 
33 per cent of the world average. However, China has abundant labour—1.3 
billion population—with nearly 70 per cent living in rural areas, and half of the 
labour force is in the agricultural sector. Based on its resource endowments, 
China should have a comparative advantage in labour-intensive agriculture 
and a comparative disadvantage in land-intensive agriculture. Further, China 
should have a bias towards exporting labour-intensive agricultural products 
and importing more land-intensive agricultural products.

Given that the WTO accession commitments should have led to China 
producing and trading more in accord with its comparative advantage, an 
interesting question is whether there has been any change in the pattern 
of China’s agricultural trade since its accession? To answer this question, 
we compare China’s agricultural trade patterns for the two periods 
1992–2001 and 2002–05, both by commodity group and by factor intensity 
of production.
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Changes in the pattern of China’s agricultural trade, by commodity 
group

Figure 11.5 shows the composition of China’s agricultural exports by 
commodity group for the two periods 1992–2001 and 2002–05, illustrating 
how the dominance of processed agricultural products has increased. 
Between the two periods, its export share increased by 7.3 percentage 
points, while the shares of all other agricultural commodity groups 
declined.

Figure 11.6 shows the composition of China’s agricultural imports by 
commodity group for the same two periods. China’s imports of agricultural 
products are dominated by the group of cereals, vegetable oilseeds and 

Figure 11.5	 Shares of China’s agricultural exports by commodity 
groupings, 1992–2001 and 2002–2005 (per cent)
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vegetable oils. Raw materials for textiles and animal products are also 
important. All increased their shares since 2001 at the expense of processed 
agricultural products.

Changes in the pattern of China’s agricultural trade, by factor 
intensity of production

To see if there have been any changes in the pattern of agricultural trade 
in terms of factor intensity, agricultural trade was grouped into labour-
intensive products and land-intensive products. The labour-intensive 
products include processed agricultural products, animal products, 
horticultural products and silk, while the land-intensive products include 
cereals, vegetable oilseeds and vegetable oils, and raw materials (excluding 
silk) for textiles. 

Figure 11.6 	 Share of China’s agricultural imports by commodity 
grouping, 1992–2001 and 2002–2005 (per cent)
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Figure 11.7 shows the composition of China’s agricultural exports by 
factor intensity of production. It can be seen that China’s agricultural 
exports are overwhelmingly dominated by exports of labour-intensive 
products and that this domination has increased since 2001.

Figure 11.8 shows that China’s agricultural imports are biased towards 
land-intensive products, accounting for 60.6 per cent and 65 per cent of 
China’s total agricultural imports during the two periods of 1992–2001 and 
2002–05, respectively.

Since its accession into the WTO, China’s agricultural trade has been 
moving in line with its comparative advantage and is now more consistent 
with its resource endowments of relative scarcity of land resources and 
relative abundance of labour.

Figure 11.7	 Shares of China’s agricultural exports by factor intensity of 
production, 1992–2001 and 2002–2005
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Changes in revealed comparative advantage in China’s 
agriculture following WTO accession

The above section showed that China’s agricultural trade has moved in 
line with its resource endowments, exporting mainly labour-intensive 
products and importing mainly land-intensive products. This trade pattern 
has been strengthened since WTO accession. However, have there been 
any changes in China’s comparative advantage in agriculture as revealed 
by its international agricultural trade performance?

It is difficult if not impossible to measure a country’s comparative 
advantage directly. The most common indirect approach is the principle 
of revealed comparative advantage (RCA) proposed by Balassa (1965). 
It is argued that since its trade is generated by a country’s underlying 
comparative advantage, data on exports and imports can be used to infer 

Figure 11.8	 Share of China’s agricultural imports by factor intensity of 
production, 1992–2001 and 2002–2005 (per cent) 
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the underlying pattern of comparative advantage. This idea has given rise 
to various RCA indicators. One of these indicators is the net export ratio 
(NERij), which is defined as

RCA (NERij) = (Xij – Mij) / (Xij + Mij)

where Xij are the exports of good i by country j and Mij are the imports of 
good i into country j.

The rationale behind the index is that countries are revealed as having 
a comparative advantage in a particular good if they export more of it than 
they import. However, to simply consider net exports might be misleading 
where, for example, we compare a large and a small country. For this 
reason net exports are divided by total trade (exports plus imports). Net 
export ratios have a minimum value of –1 (the country only imports the 
good concerned) and a maximum value of +1 (the country only exports the 
good). Positive values are taken to reveal a comparative advantage and 
negative values are taken to reveal a comparative disadvantage.

However, RCA indices have one major flaw. The principle of revealed 
comparative advantage presumes that observed trade flows are generated 
by underlying comparative advantages and disadvantages. However, 
observed trade flows are not just created by underlying economic forces 
but are often significantly affected by government policies. Because of 
the higher levels of government intervention in agriculture, this problem 
has been potentially more serious for trade in agricultural products than 
in manufactured goods. As far as China is concerned, the WTO accession 
commitments have led to trade being less affected by government 
intervention. Therefore, RCAs for the period since 2001 are more likely to 
show true comparative advantage than previously.

Revealed comparative advantage in China’s agriculture

Table A11.3 presents China’s RCA indices calculated by using the measure of 
net export ratio for agricultural products for the period of 1992 to 2005.

With respect to individual commodities, in the group of cereals, vegetable 
oilseeds and vegetable oils, with the exception of some years China has 
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a revealed comparative advantage in corn, rice, peanuts, other oilseeds 
and miscellaneous grains. However, China has a revealed comparative 
disadvantage in wheat, soybean, rapeseeds, and all vegetable oils.

In the group of horticultural products, China has a revealed comparative 
advantage in all horticultural products, except vegetable plaiting materials.

In the group of animal products, China has a revealed comparative 
advantage in live animals (including pigs and poultry), beef, pork, fish 
and aquatic products, and products of animal origin, but has a revealed 
comparative disadvantage in mutton, dairy products and animal fats.

For the group of processed agricultural products, China has a revealed 
comparative advantage in products of the milling industry, preparations 
of meat, fish and aquatic products, preparations of cereals, preparations 
of vegetables and fruits, miscellaneous edible preparations, beverages 
and spirits, and tobacco products, while it has a revealed comparative 
disadvantage in sugar and sugar confectionary, cocoa and cocoa 
preparations, and residues from food industry and animal feed.

In the group of raw materials for textiles, China has a revealed 
comparative advantage in silk, but has a revealed comparative disadvantage 
in raw hides and skins, wool, cotton, and other vegetable textile fibres. 

In terms of commodity groups, China has a revealed comparative 
advantage in horticultural products, in processed agricultural products, and 
in animal products. But has a revealed comparative disadvantage in cereals, 
vegetable oilseeds and vegetable oils, and in raw materials for textiles. 

In terms of the factor intensity of production, China has a revealed 
comparative advantage in labour-intensive agricultural products, but has a 
revealed comparative disadvantage in land-intensive agricultural products.

These patterns of China’s revealed comparative advantage and dis-
advantage are consistent with the country’s resource endowments.

Changes in the revealed comparative advantage of agriculture

China’s revealed comparative advantage in agriculture has been on a 
declining trend, especially after 2002 (Figure 11.9). The values of China’s 
revealed comparative advantage indices for all agricultural products 
declined from around 0.4 in the early 1990s to around 0.2 in 2002, and 
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then fell into negative territory in 2004 and 2005. In other words, since 
2004 China’s agriculture as a whole has lost its comparative advantage 
to non agricultural activities. In fact, agriculture may well have not had 
a comparative advantage prior to 2002 but the removal of government 
protection through the WTO accession has made this clear. Certainly, 
individual agricultural industries and commodities have a comparative 
advantage, as seen above. Also, the regional dimension of China’s 
agricultural comparative advantage is not examined here and comparative 
advantage could vary widely throughout the country.

Figures 11.10 and 11.11 show in terms of commodity groups and factor 
intensities where agriculture has comparative advantage and where it does 
not. Across commodity groups the RCA indices have been declining, except 
for processed agricultural products. In fact, the comparative advantage of 

Figure 11.9	 China’s revealed comparative advantage indices (NER) of all 
agricultural products, 1992–2005
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Figure 11.10	 China’s revealed comparative advantage indices (NER) of 
agricultural products by commodity group, 1992–2005
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agricultural processing, which is a labour-intensive activity, has increased 
slightly. Though declining, the RCAs for horticultural products and animal 
products indicate that these activities still have comparative advantage. 
However, the RCA for animal products has moved close to zero. The RCAs 
for the land-intensive agricultural products, cereals, vegetable oilseeds 
and vegetable oils and raw materials for textiles, have declined rapidly, 
particularly since 2003, and have become significantly negative. These 
are the activities from which we will most likely see resource flows and 
structural adjustment.

Figure 11.11 illustrates China’s comparative advantage in labour-intensive 
activities and its comparative disadvantage in land-intensive activities. 
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While maintaining its comparative advantage, the RCA for labour-intensive 
agricultural products suggests a weakening, due most likely to competition 
from labour-intensive non agricultural activities.

Factors driving the changes in revealed comparative advantage 
in China’s agriculture

What are the reasons for the changes in China’s revealed comparative 
advantage in agriculture? Empirical studies have shown that during 
the process of economic growth a country’s comparative advantage in 
agriculture declines, and for those countries where arable land is scarce, 

Figure 11.11	 China’s revealed comparative advantage indices (NER) of 
agricultural products by factor intensity of production, 
1992–2005

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Year

Labour-�ntens�ve Land-�ntens�ve

Sources: Author’s calculation. Data from 1992 to 2004 are from United Nations Statistics 
Division, Commodity Trade Statistics Database, COMTRADE. http://unstats.un.org/unsd/
comtrade/default.aspx. Data for 2005 are from China General Administration of Customs 
(various issues, 2005). Zhongguo Haiguan Tongji Yuebao [China Customs Statistical 
Monthly Report], Zhongguo Haiguan Chubanshe, Beijing.



328

Agriculture and Food Security in China

the comparative advantage in agriculture tends to decline more rapidly 
(Anderson 1990). Undoubtedly, the changes in China’s RCAs for agriculture 
during the period 1992 to 2005 have mainly been the result of the fast 
economic growth and the resulting dramatic structural changes. These 
structural changes appear to have become even more rapid following entry 
into the WTO and the removal of agricultural protection.

Economic factors

Since entry into the WTO in 2001, China’s economy has been growing at 
a rapid average annual growth rate of around 9.8 per cent. This rapid 
economic growth has led to changes in the structure of the economy, with 
the growth of manufacturing and services sectors much faster than the 
growth of the agricultural sector. The share of agricultural GDP in total GDP 
has declined from 15 per cent in 2001 to 13.8 per cent in 2004 (calculated 
from various issues of the SSB).

The structure of the agricultural economy has also been changing. 
Although the farming sector remains the most important agricultural sector, 
its share has declined from 55.2 per cent in 2001 to 50 per cent in 2004. 
However, the animal husbandry and fishery sectors have been growing 
rapidly and the share of these sectors has increased from 41.2 per cent in 
2001 to 46 per cent in 2004 (calculated from various issues of SSB).

With the rapid economic growth, especially after China’s entry into the 
WTO, it is likely that the comparative advantage of China’s agricultural 
sector has been declining, and in particular that the comparative advantage 
of China’s farming sector has been declining. This changing pattern of 
comparative advantage is consistent with China’s resource endowments. 
It is also an indication of the improvement in resource allocation among 
China’s economic sectors.

China’s remarkable industrial growth has also played a large part in 
driving up agricultural imports. Over 30 per cent of the growth in China’s 
agricultural imports in 2004 came from raw materials used in production 
of non food manufactured products: such as cotton, wool, animal hides, 
and rubber. In particular, growing textile production is generating demand 
for cotton and wool that is beyond China’s production capacity. China’s 
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exports of apparel and footwear grew at double digit rates during 2004, 
and its domestic retail sales of apparel, shoes, and textiles rose 18.7 per 
cent. Chinese yarn production grew 13.9 per cent and cloth production 
grew 18.8 per cent during 2004 (Gale 2005).

The continued increase in per capita income in China has led to not 
only a rise in food consumption but also a change in the structure of food 
consumption. Since the late 1990s, China has sharply increased imports of 
vegetable oilseeds (mainly soybeans) and vegetable oils (mainly soybean 
oil and palm oil). Soybeans are crushed to produce vegetable oil for human 
consumption and animal feed to help the rapid growth in animal production. 
Driven by consumer and food industry demands, China has also rapidly 
increased imports of meats, fish, milk, cheese, wines, and fruits since the 
early 2000s.

Trade barriers

Apart from the economic factors discussed above, other factors could also 
affect China’s revealed comparative advantage in agriculture. RCA indices 
are not only created by underlying economic forces but are often significantly 
distorted by government policies. This problem has been more serious for 
trade in agricultural products. Admittedly, after the establishment of the 
WTO and the implementation of the Uruguay Round Agreement on Agriculture 
(URAA), some liberalisation of trade in agriculture has taken place. However, 
significant trade barriers remain. In particular, the developed countries have 
increasingly resorted to sanitary and phytosanitary (SPS) measures for animal 
and plant health and technical barriers to trade (TBT) to block agricultural 
imports, especially from developing countries; these actions have seriously 
affected the developing countries’ exports of agricultural products in which 
they have a comparative advantage.

Chinese farmers and exporters anticipated a large, positive impact on 
exports of agricultural products following accession to the WTO, especially 
for labour-intensive agricultural products such as vegetables, fruits, animal 
products, and aquatic products. In fact, these products have been hardest 
hit by the need to meet significant SPS standards, which has prevented 
substantial growth in these exports.
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According to official Chinese sources, SPS and TBT actions have resulted 
in huge direct losses for agricultural exports. The indirect losses are even 
larger. In 2001, about US$7 billion worth of Chinese exports were affected 
by SPS and TBT actions. In early 2002, the EU banned imports of Chinese 
animal-derived food, seafood and aquatic products, resulting in a 70 per 
cent slump in China’s aquatic product exports during the second half of 
that year (MOFCOM 2005). Also, according to an investigation by China’s 
Ministry of Commerce (MOFCOM), in 2002 about 90 per cent of China’s 
exporters of foodstuffs, domestic produce, and animal by-products were 
affected by foreign TBTs and suffered losses totalling US$9 billion (China 
Daily 2003). 

Although the WTO’s SPS Agreement requires members to ensure that 
SPS measures are based on sufficient scientific evidence, there are some 
well-founded concerns that countries may abuse SPS measures and use them 
as trade barriers. Because of very low production and labour costs, some 
agricultural products exported from China are very competitive in world 
markets. Consequently, importing countries may look to restrict imports 
from China by setting relatively high standards or strict inspections in order 
to protect domestic markets.

Conclusions 

Entry into the WTO has boosted China’s agricultural trade, especially its 
agricultural imports. The pattern of China’s agricultural trade appears 
consistent with its resource endowments. Following entry into the WTO, 
changes in the pattern of agricultural trade indicate that China is moving 
closer to its comparative advantage.

China has a comparative advantage in labour-intensive agricultural 
products and a comparative disadvantage in land-intensive agricultural 
products. Since entry into the WTO, its comparative advantage in labour-
intensive agricultural products has been declining, especially in animal 
and horticultural products, and China’s agriculture as a whole has lost 
comparative advantage since 2004. 

Fast economic growth and the associated structural changes have 
played significant roles in driving the changes in comparative advantage 



331

China’s agricultural trade following its WTO accession

in China’s agriculture. However, the application of TBT and SPS measures 
by importing countries may have also contributed to the rapid decline in 
China’s revealed comparative advantage in labour-intensive animal and 
horticultural products. Because of China’s low production costs, some 
agricultural products exported from China are very competitive in world 
markets. Consequently, importing countries may look to restrict imports 
from China by setting relatively high SPS standards or may impose strict 
inspections in order to protect domestic markets.

China itself should first increase and strengthen SPS domestic standards 
to meet the international standards in order to increase its exports of animal 
and horticultural products, especially to developed countries’ markets. As 
China is likely to face more and more SPS disputes, the government needs 
to initiate bilateral negotiations to counter unfair trade restrictions and 
discrimination and could use the WTO to coordinate and resolve trade 
disputes. As a member of the WTO, China can now participate in the 
negotiation and establishment of international regulations and standards 
to obtain a more equal position for its agricultural exports. 

Notes

1	 In January 2006 China revised its GDP growth rate for the period of 1979–2004. The 
revised growth rates for the three years 2002 to 2004 were 9.1 per cent, 10.0 per cent 
and 10.1 per cent respectively. The GDP growth rate in 2005 was 9.9 per cent.

2	 All the trade values are at 2000 constant US$ prices.
3	 China’s average tariff level has been reduced to 9.9 per cent in 2005 as against 15.6 

per cent in 2000. In 2005 the average tariff on industrial products was 9.3 per cent as 
against 14.8 per cent in 2000; for agricultural products the change was from 23.2 per 
cent in 2000 to 15.3 per cent.

4	 Data for 2005 are preliminary statistics subject to final revision.
5	 China’s domestic grain prices increased sharply in the last quarter of 2003. From 

September to December 2003, rice prices increased by 27 per cent, wheat prices by 37 
per cent, and corn prices by 14 per cent. 

6	 China abolished agricultural taxes at the beginning of 2006.
7	 According to a Chinese customs official, a large amount of the imported fish was processed 

for export, which contributed to the rapid increase in exports of processed fish and 
aquatic products. 
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Agricultural trade between 
China and ASEAN
Dynamics and prospects

 Jun Yang and Chunlai Chen

Bilateral trade between China and the Association of South-East Asian 
Nations (ASEAN) has expanded very quickly since 2001. China became 
ASEAN’s third largest export market in 2005, after the United States and 
Japan. In particular, ASEAN’s agricultural exports to China have increased 
rapidly, reaching US$5.9 billion in 2005. As a result, China became the 
third largest agricultural export market for ASEAN in 2005. With its rapid 
economic growth and structural change, slowing population growth, 
continuing income growth, rapid urbanisation and limited natural resources, 
China can be expected to import an increasing volume of agricultural 
products to meet its increasing food demand and the raw material demands 
of its high-growth industries (Chen 2006; Huang and Yang 2006; Chen 2004; 
Huang and Rozelle 2003). China’s huge and fast growing purchasing power 
will provide great opportunities for agricultural exporting countries (Huang 
and Yang 2006).

The trade relationship between China and ASEAN has been strengthened 
by the ASEAN–China Free Trade Agreement (ACFTA), signed in 2002. In 
2005, the ASEAN–China free trade area was the world’s largest free trade 
area, with a population of 1.86 billion, combined gross domestic product 
(GDP) of US$2.62 trillion (2000 constant US dollar) and total trade value of 
US$1.23 trillion (2000 constant US dollar). The free trade agreement will 
be implemented fully in 10 years (by 2010). As a first step, the so-called 

12
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early harvest program (EHP) was launched successfully in 2004. According 
to the EHP, from 2004 to 2006 the import tariffs on about 500 agricultural 
commodities traded between China and the original ASEAN members1 were 
to be reduced to zero.

Many studies have been undertaken to explore the possible impacts 
of the agreement. Some indicate that China’s export structure is quite 
similar to ASEAN in many aspects; therefore, integration will increase 
the competitive pressure on ASEAN economies (Tongzon 2005; Holst and 
Weiss 2004; Wong and Chan 2002). Other studies find that the ACFTA could 
promote net trade gains, stimulate economic growth and greatly improve 
social welfare in the partner economies (Suthiphand 2002; Chia 2004). The 
majority of studies, however, focus on impacts in the industrial sectors.

There are questions worthy of study with respect to agricultural trade 
between China and ASEAN. What has happened to agricultural trade 
in recent years? Have China and ASEAN become more competitive or 
more complementary in agriculture? Has trade integration helped the 
two economies make adjustments towards their respective comparative 
advantages? What are possible challenges in agriculture as a result of the 
free trade agreement?

This chapter is structured as follows: in the next section, we describe the 
classification of agricultural commodities adopted for the exercise. Section 
three highlights the characteristics and changing trends in ASEAN–China 
agricultural trade. Sections four and five calculate and analyse revealed 
comparative advantage and trade complementarity between the two 
economies. Section six summarises the main findings.

Classification of agricultural commodities 

We use the Standard International Trade Classification (SITC Revision 3) to 
classify agricultural products. Agricultural products are defined to include: 
SITC0 (food and live animals), SITC1 (beverages and tobacco), SITC4 (animals 
and vegetable oils, fats and waxes) and some sub-groups2 of SITC2 (crude 
materials, inedibles, except fuels). The agricultural trade data are from 
United Nations Statistics Division, Commodity Trade Statistics Database 
(COMTRADE). All values of agricultural trade are in 2000 constant US dollar 
prices.
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In order to demonstrate more clearly changes in agricultural trade 
between China and ASEAN, the agricultural products are classified further 
into nine commodity groups: animal products, fish, cereals, vegetables 
and fruits, sugar, oil seeds, raw materials, rubber, processed products and 
vegetable oils. As we also analyse changes in terms of the factor intensities 
of the commodities, agricultural products are classified into labour-intensive 
and land-intensive commodities. The two sets of classifications at the two-
digit level are shown in Table A12.1.

Agricultural trade between China and ASEAN

Changes in China’s imports, exports and net exports with ASEAN

Bilateral trade in agricultural products has expanded in recent years. As 
Figure 12.1 shows, China’s imports from ASEAN increased in 1999 after a 
short period of decline after 1995, and accelerated after 2002. The annual 
import growth rate jumped from 17.3 per cent during 1999–2001 to 27.3 
per cent during 2001–05. The import value of agricultural products from 
ASEAN to China in 2005 reached US$5 billion—more than 2.6 times the 
level in 2001. 

Exports of agricultural products from China to ASEAN fluctuated slightly 
during 1992–2001 and increased continuously after 2001. The average 
annual export growth rate reached 17 per cent in the period 2001–05—a 
rapid rate but much lower than that of imports. Therefore, China’s trade 
deficit with ASEAN in agricultural products has been increasing, reaching 
US$2.8 billion in 2005.

Shares of bilateral agricultural trade between China and ASEAN

The Chinese market is becoming more and more important for ASEAN’s 
agricultural exports. As Figure 12.2 shows, there was a short-term decline 
in 1998 and 1999 in the share of ASEAN’s total agricultural exports to 
China. This could have been a temporary effect of the East Asian financial 
crisis; however, the share resumed its strong growth after 1999. The share 
of exports to China in ASEAN’s total agricultural exports increased quickly 
from 4.8 per cent in 1999 to 10.2 per cent in 2005. In contrast, the share of 
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agricultural exports to ASEAN in China’s total agricultural exports fluctuated 
during 1992–2005 around a declining trend, falling from 10.1 per cent in 
1999 to 8.8 per cent in 2005.

ASEAN is an important source of China’s agricultural imports, as Figure 
12.2 shows. On average, imports from ASEAN accounted for 15.6 per cent 
of China’s total agricultural imports during 1992–2005 and there has been 
a rising trend in recent years, increasing from 14.7 per cent in 2000 to 16.6 
per cent in 2005. China’s share in ASEAN’s agricultural imports is not as 
important—in 2005, it was only 8.8 per cent.

China–ASEAN import and export structure

We examine the structure of the bilateral agricultural trade in two ways. 
First, we use the data from 2005 to analyse the relative importance of 
agricultural commodities in bilateral trade. Second, we use data for the 
period 1992–2005 to investigate the trends in bilateral agricultural trade 
between the two partners.

Figure 12.1	 China’s imports, exports and net exports with ASEAN (US$ 
million)
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Figure 12.2	 Shares of bilateral agricultural trade in total agricultural 
trade, 1992–2005 (per cent) 
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China–ASEAN agricultural export and import structure, 2005. Figure 12.3 
shows China’s export and import shares of agricultural products with ASEAN 
in 2005. China’s agricultural exports to ASEAN are concentrated mainly in 
three groups of commodities: vegetables and fruits, processed food, and 
fish. The combined share of the three commodity groups accounted for 77 
per cent of total agricultural exports to ASEAN. Vegetables and fruits are 
the largest export commodity group, accounting for 40 per cent.

China’s agricultural imports from ASEAN are also concentrated in three 
different commodity groups. The most important imported agricultural 
commodity is vegetable oils, taking up 36 per cent. Decomposing this 
category, we find that palm oil accounted for 98.8 per cent of total 
vegetable oil imports from ASEAN in 2005. The second most important 
commodity is rubber—accounting for 33 per cent of total agricultural imports 
from ASEAN—and the third is vegetables and fruits, accounting for 14 per 
cent. The combined share of the three commodity groups accounted for 
83 per cent of total agricultural imports from ASEAN.
Changes in China’s agricultural trade structure with ASEAN, 1992–2005. 
The export share of vegetables and fruits in China’s total agricultural 
exports to ASEAN increased steadily from 12.2 per cent in 1992 to 40.9 
per cent in 2005 (Table 12.1). Vegetables and fruits became the largest 
group of agricultural exports from China to ASEAN in 2002 and its status 
has been strengthened by strong export growth since then. The remarkable 
improvement might have resulted from the EHP tariff-reduction program 
launched between China and ASEAN in 2004. 

The export share of fish was very small (no more than 3 per cent) before 
2002; however, it increased quickly from 4.7 per cent in 2002 to 13.8 per cent 
in 2005. In 2004, the export share of fish from China to ASEAN jumped to 
16 per cent from 7.5 per cent in 2003. The large change was due mainly to 
two factors: first, the United States placed anti-dumping duties on China’s 
prawn exports in 2004 and some products were diverted to the ASEAN 
market. Second, the EHP launched in 2004 provided good opportunities for 
China’s fish products to access ASEAN’s market (Agricultural Information 
Centre of Guangxi Autonomous Region 2004).

As cereals belong to ‘sensitive products’ related directly to food security, 
exports of cereals have always been affected significantly by China’s trade 
policy. For example, exports of the largest export component in cereals (that 
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is, maize) have sometimes been heavily subsidised by the Chinese government 
(Tian et al. 2005). Therefore, the export share of cereals has fluctuated with 
the changes in China’s domestic production and trade policies. 

Processed agricultural products were the largest export commodity 
group until cereals took over in 1998. This share has, however, been on 
a declining trend, although it is still the second largest commodity group 
in agricultural exports from China to ASEAN. The export share of animal 
products varied slightly around 5 per cent during the period. For the rest 
of the commodities, their combined share fell from 24 per cent in 1992 to 
10.7 per cent in 2005. In general, China’s agricultural exports to ASEAN 
have become concentrated more and more in vegetables and fruits and 
processed agricultural products.

Vegetable oils and rubber dominated China’s agricultural imports from 
ASEAN during 1992–2005 (Table 12.2). The combined import share of the 
two commodities accounted for 52–73 per cent of China’s total agricultural 
imports from ASEAN. Moreover, their combined share has risen in recent 
years, increasing from 60 per cent during 1992–2001 to 70 per cent during 
2002–05.

Figure 12.3	 China–ASEAN agricultural trade structure in 2005
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The third largest group of agricultural commodities imported by China 
from ASEAN is vegetables and fruits. The share of this group increased 
during 1992–2005, rising from an average of 8.8 per cent during 1992–2001 
to 12.8 per cent during 2002–05. China also imports certain raw materials 
and processed products from ASEAN; however, on average, the share of 
these commodities has been declining. In general, China’s agricultural 
imports from ASEAN have become concentrated more and more on palm 
oil, rubber and vegetables and fruits.

China–ASEAN agricultural trade patterns

Aggregation of the commodities into labour-intensive and land-intensive 
groups presents a different view of the trends in trade between China and 
ASEAN. As Figure 12.4 shows, imports of labour-intensive commodities from 
ASEAN to China were stable from 1992 to 1999 and began to increase rapidly 
after 2000. The average annual growth rate of these kinds of commodities 
during 2001–05 was 14.6 per cent.

China’s exports of labour-intensive agricultural commodities to ASEAN 
increased between 1992 and 1995 and then declined to the 1992 level 
between 1996 and 2000. Exports of these kinds of commodities began to 
increase strongly after 2000, achieving an annual growth rate of 21.2 per 
cent between 2001 and 2005.

China has been enjoying a trade surplus with ASEAN in labour-intensive 
agricultural commodities (Figure 12.4). The changing trend in net exports 
is quite similar to that of China’s exports. As the growth rate of exports 
was higher than that of imports after 2000, the net export value of labour-
intensive agricultural commodities increased and the trade surplus reached 
US$0.67 billion in 2005.

The picture of China’s exports and imports of land-intensive agricultural 
products with ASEAN is different from that of labour-intensive agricultural 
products. As Figure 12.5 shows, exports of land-intensive agricultural 
products from China to ASEAN were relatively stable between 1992 and 
2003; however, they declined in 2004 and 2005. In contrast, China’s imports 
of land-intensive agricultural products from ASEAN have increased strongly 
since 2001. The annual import growth rate of land-intensive agricultural 
products was 27.5 per cent between 2001 and 2005. 
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China has been in a trade deficit position with ASEAN with respect 
to land-intensive agricultural products (Figure 12.5). This situation 
strengthened rapidly after 2001. The trade deficit in land-intensive 
products rose from US$1.5 billion in 2001 to US$3.95 billion in 2005.

On the whole, China’s agricultural trade with ASEAN has been in deficit 
since 1998 and the deficit has been increasing (Figure 12.1); however, 
China maintains a trade surplus with ASEAN in labour-intensive agricultural 
products. Moreover, the trade surplus in labour-intensive agricultural 
products has increased quickly in recent years. Therefore, China’s rising 
trade deficit in agriculture is the result of the rapid increase in imports 
of land-intensive agricultural products, mainly palm oil and rubber. These 
imported commodities are used to meet the changing consumption 
preference for high-quality food with income growth and the demand for 
raw materials by China’s high-growth industry.

Revealed comparative advantage

In this section, we examine comparative advantage in China and ASEAN 
as revealed through their agricultural trade and see how it is reflected in 
trade between the two partners. First, we present the definition of the 
revealed comparative advantage (RCA) index adopted in this study. Second, 
we compare the RCA by commodity in the two economies in 2005. Finally, 
we examine changes in the RCA to assess the export potential of the two 
economies. 

Definition of revealed comparative advantage (RCA)

It is difficult if not impossible to measure comparative advantage directly. 
The most common approach to indirect estimation draws on the principle 
of RCA proposed by Balassa (1965). The logic of this principle is that the 
trade of a country is generated by its underlying comparative advantage, 
therefore, its real exports and imports can be used to infer the underlying 
pattern of comparative advantage. Following this principle, several 
indicators of RCA have been developed. In this exercise, we adopt the 
widely used net export ratio (NER), which is defined as
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Figure 12.4	 China’s exports, imports and net exports with ASEAN in 
labour-intensive commodities, 1992–2005 (US$ million)
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Figure 12.5	 China’s exports, imports and net exports with ASEAN in 
land-intensive commodities, 1992–2005 (US$ million)
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icic

icic
ic MX

MX
RCA

+
−= 	 (1)

where RCAic = revealed comparative advantage index of commodity C for 
country i; Xic = export value of commodity C by country i; Mic = import 
value of commodity C by country i.

The rationale behind the index is that country i has RCA in good C if it 
exports more of it than it imports. Country i has a comparative advantage 
in exporting commodity C when RCAic is positive. If RCAic is negative, 
country i has a comparative disadvantage in producing the commodity. 
The larger RCAic is, the stronger is the comparative advantage. The index 
ranges between -1 and +1.

A comparison of RCA in China and ASEAN in 2005

In 2005 China had strong RCA in vegetables and fruits, fish, animal products, 
and processed products, relatively weak RCA in sugar and cereals, and clear 
revealed comparative disadvantage in raw materials, oil seeds, vegetable 
oils and rubber (Figure 12.6).

ASEAN has RCA in vegetables and fruits, fish, vegetable oils and rubber, 
lower RCA in processed products and sugar, and revealed comparative 
disadvantage in raw materials, oil seeds and cereals.

There are some overlaps between the two economies. China and ASEAN 
show significant comparative advantage in vegetables and fruits, and fish. 
Usually, we think that there will be competition if both economies have 
comparative advantage in the same commodity. Therefore, as these two 
economies become more integrated, some adjustments are inevitable.

With further decomposition of the vegetables and fruits group, we find 
that competition is not as likely as the aggregate RCA would suggest. Taking 
the fresh and dry fruits category (SITC057) as an example,3 China has RCA 
in temperate fruits (for example, apples, citrus and pears) and revealed 
comparative disadvantage in tropical fruits (for example, bananas and 
mangoes). The combined share of apples, citrus and pears accounted for 
90.5 per cent of China’s total exports of fruits to ASEAN in 2005. In contrast, 
ASEAN has RCA in tropical fruits and revealed comparative disadvantage 
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in temperate fruits. The share of bananas, mangoes and other fresh fruits 
(SITC05798) accounted for 84.1 per cent of China’s total imports of fruits 
from ASEAN in 2005. Therefore, the two economies have good potential 
for complementarity in fruit trade. This is apparently the reason for the 
rapid increase in bilateral trade in fruits in recent years. 

With regard to processed products, China has stronger RCA than ASEAN. 
China’s RCA value for processed products was 0.25 in 2005—much higher 
than ASEAN’s RCA value of 0.03. Comparing the RCA in past years, we find 
that China has been maintaining strong RCA in processed products (Table 
12.3). In contrast, ASEAN’s RCA in processed products has been declining 
and has approached zero in recent years (Table 12.4). It is expected, 
therefore, that China will export more processed products to ASEAN if 
tariffs on processed products are removed through the ACFTA.

Many commodities—for example, animal products, vegetable oils and 
rubber—enjoy complementarity between China and ASEAN, and it will be 

Figure 12.6	 Comparisons of revealed comparative advantage in 
agricultural products in China and ASEAN, 2005
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easier for these sectors to be integrated, as both sides will benefit. Because 
China and ASEAN do not possess comparative advantage in raw materials and 
oil seeds, these are areas for export opportunity for other countries.

Changes in comparative advantage in China and ASEAN, by 
commodity

It is useful to examine the historical changes in comparative advantage 
in China and ASEAN. The RCA indices in Table 12.3 show that China had 
comparative advantage in the production of the following commodities 
during 1992–2005: animal products, fish, vegetables and fruits, and 
processed products.

During this period, the values of China’s RCA indices for these products 
declined; however, the relatively large positive values of the RCA indices 
imply that China’s comparative advantage in these commodities will 
continue for some time. 

The values of China’s RCA indices for cereals and sugar have fluctuated 
sharply and were negative in some years. As cereals are related to food 
security and sugar is very important for farmers’ income, especially poor 
farmers, the production and trade of these commodities are among the 
most highly distorted (Tian et al. 2005; Huang et al. 2005). With imbalances 
between domestic supply and demand as a result of policy changes, large 
fluctuations in exports are expected. Based on the country’s endowment 
of natural resources, however, it is impossible for China to export large 
quantities of these commodities to ASEAN in the future. With regard to raw 
materials, rubber and vegetable oils, the values of China’s RCA indices have 
been negative since 1992, implying that China is and will remain heavily 
dependent on the world market to meet its growing domestic demand for 
these commodities.

As shown in Table 12.4, during 1992–2005 ASEAN had strong comparative 
advantage in the production of vegetable oils, rubber, vegetables and fruits, 
and fish. The high positive RCA indices for these agricultural products 
suggest that ASEAN will be able to sustain its exports. The values of ASEAN’s 
RCA indices in processed products, though slightly positive, are close to 
zero, which suggests that imports will soon exceed exports.
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ASEAN had comparative disadvantage in animal products, raw materials, 
cereals and oil seeds during 1992–2005. The high negative values of the RCA 
indices for animal products, raw materials and oil seeds indicate that ASEAN 
has been heavily dependent on the world market to meet its demand for 
these commodities and is likely to remain so.

Changes in comparative advantage in China and ASEAN, by 
commodity group

To further investigate the changing pattern in comparative advantage 
in agricultural trade in China and ASEAN, we calculated the RCA indices 
for labour-intensive and land-intensive commodity groups. As Figure 12.7 
shows, China does not have comparative advantage in land-intensive 
commodities.

China has comparative advantage in labour-intensive agricultural 
commodities, which was declining in the 1990s but has been stable since 
2000. Chen et al. (2006) suggest, however, that the sanitary and phytosanitary 
(SPS) regulations in industrialised countries could have significant negative 
impacts on China’s exploitation of its comparative advantage in labour-
intensive agricultural commodities (see also Sun et al. 2005).

ASEAN’s RCA indices reveal that it has comparative advantage in land-
intensive and labour-intensive agricultural commodities. As shown in Figure 
12.7, the RCA for ASEAN’s labour-intensive agricultural commodities declined 
during 1992–97, but jumped sharply in 1998. This sudden change was caused by 
the East Asian financial crisis, which began in 1997. With ASEAN’s currencies 
depreciating rapidly, imports became much more expensive than domestic 
goods (Philippe 1998). As a result, agricultural imports fell by 24 per cent in 
1998. As the level of exports changed much less, the RCA value rose abruptly. 
Since then, the RCA value has declined continuously, and since 2003 it has 
been below the 1997 level.

The change in the RCA for ASEAN’s land-intensive agricultural 
commodities is very impressive. During 1992–2001, the RCA value fluctuated 
around a declining trend; however, beginning in 2001, the RCA index 
increased sharply. The fastest growth happened during 2002 and 2003, when 
exports of land-intensive agricultural commodities to China increased by 
130 per cent (Figure 12.7). Meanwhile, exports of land-intensive agricultural 
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Figure 12.7	 RCA of labour-intensive and land-intensive agricultural 
commodities in China and ASEAN, 1992–2005
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commodities to other regions rose by 56 per cent. Consequently, the share 
to China in ASEAN’s total exports of land-intensive agricultural commodities 
increased from 8.9 per cent in 2001 to 13.2 per cent in 2003, and increased 
further to 16.4 per cent in 2005. Therefore, we could argue that China’s 
huge growth in demand contributed significantly to the change. It remains 
to be seen whether the change will be maintained.

Complementarity in agricultural trade between China and 
ASEAN

We use the trade complementarity index (TCI) to measure how well the 
structure of ASEAN–China exports matches the structure of China–ASEAN 
imports. We calculate the TCI for food and live animals (SITC0) and for 
all agricultural commodities. By analysing the changes in the TCI, we can 
predict potential adjustments in agricultural structures in the process of 
economic integration between China and ASEAN.

Definition of the trade complementarity index (TCI)

The TCI measures the degree to which one country’s relative export share 
structure corresponds with another’s across certain commodities (Vollrath 
and Johnston 2001). The TCI assesses the market match between two 
economies—that is, is one country selling what the other country wants to 
buy? The formula for calculating TCIs is as follows 

s k k k
ij i i

k s

TCI RXS RMSθ
∈

 ≡ ∗ ∗ ∑ 	 (2)

where

share of k in country i's exports of s goods
;

share of k in the world's exports of s goods

k s
k iw iw
i k s

ww ww

X X
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X X
≡ ≡ share of k in country i’s exports of s goods 

share of k in the world’s exports of s goods

share of k in country j's imports of s goods

share of k in the world's imports of s goods

k s
jw jwk

j k s
ww ww

M M
RMS

M M
≡ ≡ share of k in country j’s imports of s goods 
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k
k ww

s
ww

X

X
θ ≡ ≡ share of k in global exports of s goods

 
RXSi

K is Balassa’s revealed comparative advantage. RMSj
k has the same 

structure, except that import rather than export data are used. In other 
words, the index can be interpreted as being a trade-weighted measure 
for sector s of the degree to which exporter i’s profile of comparative 
advantages corresponds with the profile of comparative disadvantages for 
importer j. That is, this index depicts how specialisation in the commodity 
composition of country i’s exports matches the specialisation in the 
commodity composition of country j’s imports.

A TCI equal to one represents a threshold, with a value greater (less) than 
one showing a greater (lesser) level of complementarity in the composition 
of what exporter i exports and what importer j imports than what occurs 
between the average pair of countries. Further, an upward-sloping TCI suggests 
that the structural change is consistent with more efficient use of partner and 
global resources. Such a change is likely to be welfare enhancing.

Changing trends in trade complementarity between China and ASEAN 

Figure 12.8 presents TCIs between ASEAN and China in food and live animals 
(SITC0) for the period 1992–2005. As the figure shows, the value of the 
TCI of ASEAN’s exports and China’s imports is always greater than that of 
China’s exports and ASEAN’s imports. After a short period of decline during 
1994–97, the TCI value for ASEAN’s exports and China’s imports increased 
steadily from 1 in 1998 to 1.23 in 2005, indicating that there not only exists 
complementarity in ASEAN’s exports and China’s imports, but that the 
complementarity has been increasing since 1998. 

In contrast, the TCI value for China’s exports and ASEAN’s imports 
became less than 1 in 1994; since then, it has been fluctuating about 0.8 
and 0.9. This implies that there is less complementarity in China’s exports 
and ASEAN’s imports in food and live animals. 

Figure 12.9 shows the TCI between China and ASEAN in all agricultural 
commodities for the period 1992–2005. The TCI value for all agricultural 
products in ASEAN’s exports and China’s imports is larger than that of 

θ
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food and live animals (SITC0). This is because the TCI of all agricultural 
commodities adds commodities (for example, rubber and vegetable oils) 
in which ASEAN has comparative advantage and China has comparative 
disadvantage. Therefore, agricultural products as a whole show more 
complementarity between ASEAN’s exports and China’s imports. 

The TCI value of all agricultural products in ASEAN’s exports and China’s 
imports declined continuously during 1994–2001, but the decline has been 
reversed since 2001 (Figure 12.9). The TCI value increased quickly from 
1.07 in 2001 to 1.48 in 2005. 

The TCI value of China’s exports and ASEAN’s imports for all agricultural 
commodities has, however, been less than 1 since 1995. As Figure 12.9 
shows, the TCI value fluctuated within the range 0.85–0.93 between 1995 
and 2005. This indicates that China’s exports and ASEAN’s imports have 
less complementarity in this area. Moreover, this situation has not been 
changed by the implementation of the free trade agreement.

Figure 12.8	 TCIs for China and ASEAN in food and live animals (SITC0), 
1992–2005 
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From the increasing TCIs in recent years for ASEAN’s exports and China’s 
imports in food and live animals (SITC0) and in all agricultural commodities, 
we could argue that ASEAN’s exports to China have been experiencing 
some structural adjustments based on China’s market demand. Moreover, 
such adjustments are more apparent and started earlier in the food and 
live animals sectors (SITC0). Such adjustments seemed, however, not to 
be happening in China. The increasing TCI of ASEAN’s exports and China’s 
imports corresponds with the rising share of exports to China in ASEAN’s 
total agricultural exports. With China’s market becoming more and more 
important for ASEAN’s agricultural exports, ASEAN’s agricultural production 
structure has started to adjust to match Chinese demand. 

The changes in the TCI have another implication. The larger and increasing 
value of the TCI for ASEAN’s exports and China’s imports reveals that ASEAN 
is selling what China wants to buy and this match is becoming stronger. 
Therefore, exports from ASEAN will meet less resistance in entering China’s 
domestic market. Consequently, ASEAN farmers will not only enjoy more 

Figure 12.9	 TCIs for China and ASEAN in all agricultural products, 
1992–2005
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opportunities provided by the ACFTA, they will have easier access to the 
Chinese market. In comparison, the lower value of the TCI for China’s exports 
and ASEAN’s imports implies that a lot of effort will be needed for Chinese 
exporters to grasp the opportunities in the ASEAN markets. 

Conclusions

Since China’s WTO accession and the implementation of the ACFTA, bilateral 
agricultural trade between China and ASEAN has increased very rapidly and 
new trends have emerged during the process of economic integration. The 
following are the main findings of the preceding analysis.

Bilateral agricultural trade between China and ASEAN has increased 
rapidly in recent years, especially since the negotiation and implementation 
of the ACFTA and the launch of the EHP. ASEAN’s agricultural exports 
to China have increased rapidly, reaching US$5 billion in 2005. China’s 
agricultural exports to ASEAN have also increased but at a slower pace, 
reaching US$2.2 billion in 2005. ASEAN has been enjoying a surplus with 
China in agricultural trade and this surplus has grown.

China’s domestic market is becoming more and more important for 
ASEAN’s agricultural exports. The share of exports to China in ASEAN’s 
total agricultural exports increased rapidly from 4.8 per cent in 1999 to 
10.2 per cent in 2005. China became the third largest export market for 
ASEAN’s agricultural products in 2005. With the full implementation of the 
ACFTA, the share can be expected to rise further. China’s status as an export 
destination for ASEAN’s agricultural products will be further enhanced; 
however, such a trend has not been witnessed in China.

China can be expected to export more labour-intensive agricultural 
products to ASEAN and import more land-intensive agricultural products 
from ASEAN. As China’s RCA in labour-intensive agricultural products is 
higher than that of ASEAN, it should be possible for China to increase its 
exports to ASEAN in labour-intensive agricultural products—that is, fruits 
and vegetables, processed products, animal products, and fish. Compared 
with China, ASEAN has an overwhelming comparative advantage in certain 
land-intensive agricultural products (such as rubber and palm oil). Therefore, 
it will be better for both sides to exploit their comparative advantage in 
agricultural sectors by deeper integration of their economies. 
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The agricultural production structure in ASEAN has experienced some 
adjustments to match Chinese market demand. The TCI for ASEAN’s exports 
and China’s imports in food and live animals (SITC0) rose from 1 in 1998 
to 1.23 in 2005. The TCI for ASEAN’s exports and China’s imports of all 
agricultural products also increased quickly—from 1.07 in 2001 to 1.48 in 
2005. These trends demonstrate that the complementarity of ASEAN’s 
exports and China’s imports has been increasing in recent years. This 
implies that ASEAN could have undergone a structural adjustment in its 
agricultural sectors in response to China’s rising status as an important 
export destination for ASEAN’s agricultural products. Such an adjustment 
has not, however, been witnessed in China—at least, not one as significant 
as in ASEAN.

It should be relatively easy for ASEAN to gain access to the Chinese 
market during the integration of the two economies. The high and increasing 
value of the TCI for ASEAN’s exports and China’s imports reveals the strong 
market match between ASEAN and China: ASEAN is selling what China wants 
to buy. Therefore, the structural adjustment in agricultural production in 
ASEAN (shown by the rising TCI) should improve ASEAN’s capacities to grasp 
the opportunities provided by China’s huge market. 

The integration of the two economies also provides opportunities for 
other agricultural exporting countries to increase their exports to China 
and ASEAN. The ACFTA will increase its member countries’ competitiveness 
in many commodities. There are, however, some agricultural commodities 
in which China and ASEAN have no comparative advantage: for example, 
cereals, milk, beef and raw materials. With income growth induced by the 
ACFTA, demand for these commodities will rise, providing opportunities for 
other countries. As for countries with the same comparative advantage as 
China or ASEAN, they will confront certain challenges with possibly shrinking 
export shares in the Chinese and ASEAN markets.

There also are some challenges for the trading partners in the short 
term. Although the ACFTA will assist both sides to exploit their comparative 
advantage, it puts great pressure on those sectors with comparative 
disadvantage. Some adjustments will be inevitable. For example, as China’s 
imports from ASEAN in tropical fruits increased quickly in recent years, 
many Chinese farmers producing tropical fruits in coastal areas (that is, 
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Guangdong, Guangxi, Fujian and Yunnan) found that they were losing profits 
and domestic market shares (Newspaper of Southern Agriculture 2006). As 
a result, many fruit trees have been destroyed. Therefore, certain policies 
should be taken to assist the transition to different farming activities or to 
help farmers move to non-agricultural sectors.

Notes

1	 The original ASEAN members include Brunei, Singapore, Thailand, Malaysia, Indonesia 
and the Philippines.

2	 Some sub-groups include the following commodities: SITC21 (hides, skins and fur, raw), 
SITC22 (oil seeds/oil fruits), SITC23 (crude rubber), SITC26 (textile fibres) and SITC29 
(crude animal and vegetable materials).

3	 SITC057 is one of the important components of fruit exports in China and ASEAN, 
accounting for 35 per cent and 54.6 per cent of total fruit exports, respectively, in 2005. 
Moreover, this category dominated fruit exports from ASEAN to China in 2005, making 
up 94.8 per cent of the total.

4	 Other fresh fruits (SITC05798) include tropical fruits such as durian, longan and 
mangosteen, which China imports in large quantities from ASEAN. 
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Table A12.1	 Classification of agricultural commodities, SITC Revision 3

Commodities 	 Two digital classifications in SITC Revision 3
Animal products	 00, 01, 02, 41
Fish	 03
Cereals	 04
Vegetables and fruits	 05
Sugar	 06
Oil seeds	 22
Raw materials	 21,26
Rubber	 23
Processed products	 11, 12, 29, 08, 07, 09
Vegetable oil	 42, 43
	
Labour intensive 	 00, 01, 03, 05, 07, 09, 11, 12, 29
Land intensive 	 02, 04, 06, 08, 21, 22, 23, 26, 41, 42, 43

Source: COMTRADE.

Appendix



372

Agriculture and Food Security in China

The economic impact of the 
ASEAN–China Free Trade Area
A computational analysis with 
special emphasis on agriculture

 Jun Yang and Chunlai Chen

Trade between China and the Association of South-East Asian Nations 
(ASEAN) has increased very rapidly in the past decade. Total trade (imports 
plus exports) between China and ASEAN expanded 6.7 times, from US$19.3 
billion in 1996 to US$105.1 billion in 2005—an annual growth rate of 21 per 
cent. Currently, China is ASEAN’s third largest trading partner, and ASEAN 
is China’s fourth largest trading partner. As the growth rate of China’s 
imports from ASEAN is higher than that of its exports to the regional 
group, China’s trade status with ASEAN has changed from a trade surplus 
to a trade deficit, and the deficit has been rising in recent years. In 2005, 
China’s trade deficit with ASEAN reached US$19.8 billion.

The trading relationship between China and ASEAN is expected to 
become closer because of the establishment of the ASEAN–China Free 
Trade Agreement (ACFTA). The Framework Agreement on ASEAN–China 
Comprehensive Economic Cooperation was signed in 2002, and represented 
a milestone in cooperation between the two economies. The ACFTA is 
scheduled to enter into force in 2010.1 With a view to accelerating the 
implementation of the agreement, the parties agreed to implement an 
Early Harvest Program (EHP) with a package of agricultural and industrial 
products. The EHP committed the participating countries to the elimination 
of tariffs on these products between 2004 and 2006.2

13
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Recent studies have shown that economic integration between China 
and ASEAN will bring numerous opportunities as well as challenges for the 
participants. Some studies show that China and ASEAN will experience 
net trade gains from the ACFTA and that it will promote economic growth 
in both economies (Chirathivat 2002; ASEAN Joint Experts Group 2001). 
In contrast, some studies find that China and ASEAN will be more likely 
to compete with, rather than complement, each other (Tongzon 2005; 
Holst and Weiss 2004; Voon and Yue 2003; Wong and Chan 2002). As the 
ACFTA will likely increase the competitive pressures on ASEAN producers 
in third-country markets and in ASEAN domestic markets, some special and 
differential treatment has been seen as necessary for the poorer ASEAN 
economies (Wattanapruttipaisan 2003). Studies have, however, pointed out 
that China’s market liberalisation under the ACFTA would provide ASEAN 
countries with promising economic opportunities (Tongzon 2005; Holst 
and Weiss 2004). Moreover, both economies would gain large benefits from 
becoming more competitive and attracting foreign investment into their 
integrated market in the long run (Wong and Chan 2003).

These different views certainly raise issues worthy of further study. 
Moreover, many empirical studies have shown that regional free trade 
agreements contribute to member countries’ growth through the 
accumulation of physical and human capital, productivity growth and 
accelerated domestic reforms (for example, Ethier 2000; Fukase and Winters 
2003), but that it cannot be assumed that all participants and sectors 
will benefit equally. Some could, in fact, be hurt by the liberalisation. 
Moreover, the realisation of the ACFTA is a complex procedure involving 
several steps. It is useful, therefore, to study the effects under different 
policy arrangements during the different stages. There has been no study 
focusing on the dynamics of the agreement. Therefore, one of the main 
aims of this chapter is to explore the different economic effects of the EHP 
during 2004–06 and the full implementation of the ACFTA in 2010.

Trade liberalisation in China and ASEAN

Because the major issue in a free trade agreement is tariff reduction, accurate 
estimation of the tariffs used by the participants is very important. In this 
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section, we analyse the trade liberalisation schedules in China and ASEAN, 
examining China’s World Trade Organization (WTO) commitments, ASEAN 
Free Trade Area (AFTA) commitments and the ACFTA commitments.

China’s WTO commitments

After 15 years of arduous negotiations, China acceded to the WTO at the 
end of 2001. As a result of the negotiations, China has agreed to undertake 
a series of commitments to liberalise its trade policy in order to better 
integrate into the world economy and offer a predictable environment for 
trade and foreign investment in accordance with WTO rules.3 Under its 
WTO commitments, China will further reduce its import tariffs on goods 
and reduce or eliminate trade barriers on services. Other prohibitions, 
quantitative restrictions or protective measures used against imports that 
are inconsistent with WTO agreements will be phased out or otherwise 
dealt with in accordance with mutually agreed terms.

Import tariffs will be reduced gradually between 2001 and 2010. Based 
on the Harmonised Commodity Description and Coding System (HS) tariff 
schedules of the protocol of China’s WTO accession and weighted by 2001 
import data from the United Nations Statistics Division, Commodity Trade 
Statistics Database (COMTRADE), China’s average import tariff will be 
reduced gradually from 8.79 per cent in 2001 to 5.43 per cent in 2010.4 The 
scheduled import tariff reductions—by commodity and year—are provided 
in Table A13.1. As there is no tariff line in the services sector, it is difficult 
to estimate the liberalisation directly. In the empirical analysis, we adopt 
the estimate of Tongeren and Huang (2004) and Francois and Spinager 
(2004) that the import tariff equivalent of China’s services sector will be 
reduced from 19 per cent to 9 per cent.

China will confront considerable challenges in its liberalisation of the 
agricultural sector. In addition to the agreed tariff reductions, China 
committed to removing quantitative restrictions, phasing out all export 
subsidies and reducing product-specific support to 8.5 per cent.5 Although 
China’s WTO agreement allows the government to manage the trade 
of ‘national strategic products’6 through a tariff rate quota (TRQ), the 
quotas under low tariffs will be expanded while the shares of state-owned 
enterprises (SOEs) will be reduced gradually.
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The details of China’s TRQs in agricultural products are shown in Table 
13.1. The within-quota tariffs are quite low, while the out-of-quota tariffs 
are almost prohibitive. For example, the in-quota tariff for sugar is 20 
per cent, while it is 9 per cent for edible oils and only 1 per cent for rice, 
wheat, maize and wool. The quantities imported at these low tariff levels 
are limited; however, the in-quota volumes were to grow over a four-year 
period (2002–05) at annual rates ranging from 4 per cent to 19 per cent. At 
the same time, tariffs on out-of-quota imports and import shares for SOEs 
would be reduced substantially between 2002 and 2005.

AFTA’s tariff reduction schedule

The ASEAN Free Trade Area (AFTA) was established in January 1992 with the 
objective of eliminating tariff barriers among ASEAN member countries. The 
Agreement on the Common Effective Preferential Tariff (CEPT) Scheme for 
the AFTA requires that tariff rates levied on a wide range of products traded 
within the region will be reduced to no more than 5 per cent. Quantitative 
restrictions and other non-tariff barriers are to be eliminated. The free 
trade agreement covers all manufactured and agricultural products; 
however, 734 tariff lines on the General Exception List—representing 1.09 
per cent of all tariff lines in ASEAN—are permanently excluded from the 
agreement for reasons of national security (ASEAN Secretariat 2002).

ASEAN member countries have made good progress in lowering intra-
regional tariffs. More than 99 per cent of the products in the CEPT Inclusion 
List of ASEAN+6 have been brought down to the 0–5 per cent tariff range 
(Figure 13.1). ASEAN’s new members have also reduced their import tariffs, 
with almost 80 per cent of their products having been moved into their 
respective CEPT inclusion lists. Of these items, about 66 per cent already 
have tariffs within the 0–5 per cent band. Vietnam had until 2006 to bring 
down tariffs of products on its inclusion list to no more than 5 per cent; 
Laos and Myanmar have until 2008, and Cambodia until 2010. 

According to the amending protocol7 signed by ASEAN member states in 
2003, import duties on products on the inclusion lists of Brunei, Indonesia, 
Malaysia, the Philippines, Singapore and Thailand will be eliminated no 
later than 1 January 2010. Import duties on products on the inclusion lists 
for Cambodia, Laos, Myanmar and Vietnam will be eliminated no later 
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than 1 January 2015, with flexibility allowing for import duties on some 
sensitive products to be eliminated no later than 1 January 2018. The 
tariff reduction schedule for sensitive products is governed by the Protocol 
on the Special Arrangement for Sensitive and Highly Sensitive Products; 
however, all sensitive products will have final tariff rates of 0–5 per cent 
by the deadlines agreed for each country.8 

Table 13.1	 China’s market access commitments on farm products 
subject to TRQs

	 Share of SOE (%)	 Quotas by year
	 2002	 Terminating year	 2002	 2003	 2004	 2005
Wheat	 90	 90	 8.468	 9.052	 9.636	 --
Corn	 71	 60	 5.850	 6.525	 7.200	 --
Rice 	 50	 50	 1.995	 2.328	 2.660	 --
Soybean oil	 42	 10	 2.518	 2.818	 3.118	 3.587
Palm oil	 42	 10	 2.400	 2.600	 2.700	 3.168
Rape-seed oil	 42	 10	 0.879	 1.019	 1.127	 1.243
Sugar	 70	 70	 1.764	 1.852	 1.945	 --
Wool 	 n.a.	 n.a.	 0.265	 0.276	 0.287	 --
Cotton	 33	 33	 0.819	 0.856	 0.894	 --
							     
	 In-quota tariff	 Out-of-quota tariff		
	 2002	 2003	 2004	 2005
Wheat	 1	 71	 68	 65	 --
Corn	 1	 71	 68	 65	 --
Rice 	 1	 74	 71	 65	 --
Soybean oil	 9	 75	 71.7	 68.3	 65
Palm oil	 9	 75	 71.7	 68.3	 65
Rape-seed oil	 9	 75	 71.7	 68.3	 65
Sugar	 20	 90	 72	 50	 --
Wool 	 1	 38	 38	 38	 --
Cotton	 1	 54.4	 47.2	 40	 --

n.a. there is no information in the proposal 
-- the TRQ regime was phased out in 2004 
Source: World Trade Organization, 2001. Accession of the People’s Republic of China, 
decision of 10 November 2001, World Trade Organization, Geneva.
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The free trade agreement between ASEAN and China (ACFTA)

The ACFTA was proposed initially by then Chinese Premier, Zhu Rongji, at 
the ASEAN–China summit in November 2000. The framework agreement on 
comprehensive economic cooperation between China and ASEAN nations 
was signed on 4 November 2002, and represented a milestone in cooperation 
between the two parties. According to the time frame provided by the 
agreement, the ACFTA covering trade in goods will be established by 2010 
for Brunei, China, Indonesia, Malaysia, the Philippines, Singapore and 
Thailand, and by 2015 for the new ASEAN member states, Vietnam, Laos, 
Cambodia and Myanmar.

With a view to accelerating the implementation of the framework 
agreement, the parties agreed to implement the EHP for a package of 
agricultural and industrial products. Starting in 2004, the EHP committed 
the countries to the elimination of tariffs on these products by 2006. As 
shown in Table 13.2, the EHP comprises agricultural products under HS 
Chapters 1–8. The original ASEAN members and China reduced the import 
tariffs on these commodities to zero before 1 January 2006. The newer 
ASEAN members enjoy a longer period before they are to eliminate tariffs 
on these commodities.9

According to the trade-in-goods agreement, participating countries 
will eliminate tariffs and non-tariff barriers substantially for all products 
traded over time. For ASEAN+6 and China, the schedule for the bulk of the 
goods subject to tariff elimination ranges from 2005–10. The newer ASEAN 
members have until 2015 to remove all import tariffs. Countries have the 
flexibility to protect a limited number of products that are considered 
sensitive for their economies; however, the tariffs on most of these products 
will be reduced to 0–5 per cent by 2018. 

Methodology and policy scenarios

The main analytical tool used in this study is a global trade model based on 
the Global Trade Analysis Project (GTAP). Following a brief introduction of 
the model, efforts to enhance GTAP’s database and parameters for China 
are discussed. Finally, the baseline and two policy scenarios are defined 
for the purposes of evaluating the effects of the EHP during 2004–06 and 
the full implementation of the ACFTA during 2006–10.
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Figure 13.1	 Percentage of tariff lines at 0–5 per cent in the tentative 
2004 CEPT package

9 9 .4 5

6 6 .5 7

9 0 .17

3 3 .4 3

9 .7 7
0 .4 7  

0 .0 60 .0 00 .0 8

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ASEAN-6 CLMV Total ASEAN

0 - 5 per cent > 5 per cent Other

Source: ASEAN statistics, 2005. Available online at http://www.aseansec.org

Table 13.2 Product coverage in the Early Harvest Program (EHP)

Chapter 	 Description
01 	 Live animals
02 	 Meat and edible meat offal
03 	 Fish
04 	 Dairy products
05 	 Other animal products
06 	 Live trees
07 	 Edible vegetables
08 	 Edible fruits and nuts

 

Source: ASEAN-China FTA Framework Agreement (2002). Available online at http://www.
bilaterals.org



379

The economic impact of the ASEAN–China Free Trade Area

Brief introduction to the GTAP model

GTAP is a multi-region, multi-sector, computable general equilibrium 
model, with perfect competition and constant returns to scale. The model 
is described fully in Hertel (1997). It has been used widely to analyse the 
impacts of changes in trade policy.

In the GTAP model, each country or region is depicted within the same 
economic structure. The consumer side is represented by the country or 
regional household to which are assigned the income of factors, tariff 
revenues and taxes. The country or regional household allocates its 
income to three expenditure categories: private household expenditure, 
government expenditure and savings. For the consumption of the private 
household, the non-homothetic Constant Difference of Elasticities (CDE) 
function is applied. Firms combine intermediate inputs and primary factors, 
land, labour (skilled and unskilled) and capital. Intermediate inputs are 
composites of domestic and foreign components, and the foreign component 
is differentiated by region of origin (the so-called Armington assumption). 
With respect to factor markets, the model assumes full employment, 
with labour and capital being fully mobile within regions but immobile 
internationally. Labour and capital remuneration rates are determined 
endogenously at equilibrium. In the case of crop production, farmers 
make decisions on land allocation. Land is assumed to be imperfectly 
mobile between crops, and hence the model allows for endogenous land 
rent differentials. Each country or region is equipped with one country or 
regional household that distributes income across savings and consumption 
expenditure to maximise its utility.

The GTAP model includes two global institutions. All transport between 
regions is carried out by the international transport sector. The trading 
costs reflect the transaction costs involved in international trade as well 
as the physical activity of transportation itself. Using transport inputs from 
all regions, the international transport sector minimises its costs under 
Cobb-Douglas technology. The second global institution is the global bank, 
which takes the savings from all regions and purchases investment goods 
in all regions depending on the expected rates of return. The global bank 
guarantees that global savings are equal to global investments.



380

Agriculture and Food Security in China

The model does not have an exchange rate variable; however, by 
choosing as a numeraire the index of global factor prices, each region’s 
change of factor prices relative to the numeraire directly reflects a change 
in the purchasing power of the region’s factor incomes on the world market. 
This change can be interpreted directly as a change in the real exchange 
rate. Welfare changes are measured by the equivalent variation, which can 
be computed from each region’s household expenditure function.

Taxes and other policy measures are represented as ad valorem tax 
equivalents. These create wedges between the undistorted prices and 
the policy-inclusive prices. Production taxes are placed on intermediate 
or primary inputs, or on output. Trade policy instruments include applied 
most-favoured nation tariffs, anti-dumping duties, countervailing duties, 
export quotas and other trade restrictions. Additional internal taxes 
can be placed on domestic or imported intermediate inputs, and can be 
applied at differential rates that discriminate against imports. Taxes could 
also be placed on exports and on primary factor income. Finally, where 
relevant, taxes are placed on final consumption, and these can be applied 
differentially to the consumption of domestic and imported goods.

Data improvement

The GTAP database contains detailed bilateral trade, transport and protection 
data characterising economic linkages among regions. Regions are linked with 
individual country input–output databases, which account for inter-sectoral 
linkages among the 57 sectors in each of the 87 regions. The database provides 
detailed sectoral classifications for agriculture, with 14 primary agricultural 
sectors and seven agricultural-processing sectors. The base year for the 
version used in this study (Version 6) is 2001. For the purpose of the study, 
the database has been aggregated into 13 regions and 22 sectors. The regional 
and sectoral aggregations are summarised in Tables A13.2 and A13.3.

Before applying the GTAP Version 6, we carefully examined the database 
and parameters for China and made substantial improvements in several 
aspects related to agricultural input and output ratios, demand parameters, 
trade policies and production values. The main improvements to GTAP 
Version 6 include the following.
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Input–output tables in the agricultural sector. We overcame some of 
the shortcomings in the database by taking advantage of data that were 
collected by the National Development and Reform Commission (NDRC) 
and government organisations. The NDRC collects data on the costs of 
production of all of China’s major crops and livestock industries. The data 
set contains information on quantities and total expenditure of labour and 
material inputs as well as expenditure on a large number of miscellaneous 
costs such as tax, transportation and marketing. Each farmer reports 
output and the total revenue earned from crops or livestock. The data 
were used previously in analyses of China’s agricultural supply and input 
demand (Huang and Rozelle 1996; World Bank 1997). Similar methods have 
been used for other studies (Huang and Yang 2006; Tongeren and Huang 
2004). In this way, we ensure the balance and consistency of input–output 
relationships among sectors.
Improving own-price and income elasticities for China. We incorp-
orated the most up-to-date estimates for price and income elasticities of 
demand for various foods in China (Fan et al. 1995; Huang and Bouis 1996; 
Huang and Rozelle 1998). Table A13.4 summarises the major adjustments 
that have been made. In addition, we assume that income elasticities of 
demand for various commodities will change as incomes increase. This is an 
essential assumption for long-term simulations. Based on other empirical 
studies (Huang and Bouis 1996; Huang and Rozelle 1998), we assume 
that food income elasticities decline with income growth (Table A13.4). 
Using information on uncompensated income elasticities and own-price 
elasticities, we recalibrate the expansion and substitution parameters 
for the CDE by the method introduced by Liu et al. (1998) and Yu et al. 
(2003). 
Trade distortions. Various studies have estimated the magnitude of 
agricultural price distortions using available series on domestic and 
international prices. Unfortunately, the results obtained have varied widely. 
Huang et al. (2004) adopted a new approach, which estimated the policy 
impacts from detailed interviews with participants in China’s agricultural 
marketing and trading activities. This approach provides a much clearer 
indication of the implications of agricultural trade policies than would 
otherwise be possible. Their results have been used in several recent 
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studies on the impacts of WTO accession on China’s economy (Bhattasali 
et al. 2004; Anderson et al. 2004; Ianchovichina and Martin 2004). We 
adjust import and export tariff equivalents of agricultural commodities in 
the base year (2001) using results from the study by Huang et al. (2004). 
Details of the adjustments are provided in Table A13.5.

Assumptions for the different scenarios

The central goal of this study is to assess the economic impacts of the 
ACFTA during its various stages of implementation. Towards this end, three 
scenarios have been developed: I) the baseline scenario; II) the EHP policy 
scenario in 2006; and III) the full implementation of the ACFTA by 2010.
The baseline scenarios. In this study, we compare two trade liberalis-
ations over two different periods: the EHP during 2004–06 and the full 
implementation of the ACFTA during 2006–10. We construct two baselines 
(I and II) to evaluate the effects of policy changes in the two periods. 
Baseline (I) is constructed for the period 2001–06 to capture the effects of 
the EHP; Baseline (II) incorporates the effects of the EHP during 2001–06 
and projects to 2010 in order to isolate the effects of the liberalisation in 
the second stage.

Both baselines are constructed using a recursive dynamic approach to 
reflect the changes over time in the endowments of the countries. This 
procedure has been used in several other studies (for example, Hertel and 
Martin 1999; Tongeren and Huang 2004). The growth in endowments (GDP, 
population, skilled and unskilled labour, capital and natural resources) is 
taken mainly from other similar studies (Huang and Yang 2006; Tongeren 
and Huang 2004; Walmsley et al. 2000).

The baseline projection also includes a continuation of existing policies 
and the effectuation of important policy events related to international 
trade, as they are known to date. The important policy changes are: 
implementation of the remaining commitments from the General Agreement 
on Tariffs and Trade (GATT) Uruguay Round agreements; China’s WTO 
accession commitments between 2001 and 2010; the global phase-out 
of the Multifibre Agreement under the WTO Agreement on Textiles and 
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Clothing (ATC) by January 2005; European Union enlargement to include 
Central and Eastern European countries (CEECs); and the implementation 
of the AFTA among ASEAN member countries. 
The economic effects of the EHP during 2004–06. Under the EHP scenario, 
all assumptions under the Baseline (I) scenario are held except for the import 
tariffs on commodities listed in the EHP between China and ASEAN member 
countries. According to the protocol of the EHP, the import tariffs were to 
be eliminated in China and the original ASEAN members before 1 January 
2006. Therefore, in this simulation, tariffs between China and the old ASEAN 
members are reduced to zero on the commodities listed in the EHP.

As for the new ASEAN members, there is a longer period for them to 
reduce their tariffs on commodities listed in the EHP. As the tariffs on many 
commodities were to be reduced to about 5 per cent by 2006 (Shang 2005), 
we adopt the simple and reasonable assumption that the import tariffs 
of commodities listed in the EHP for China’s exports to the newer ASEAN 
members were reduced to 5 per cent in 2006. The import tariffs for the 
newer ASEAN members’ exports to China will be eliminated.
The full implementation of the ACFTA by 2010. Under the scenario of 
the full implementation of the ACFTA, all assumptions for Baseline (II) 
are maintained except for the import tariffs between China and ASEAN. 
According to the trade-in-goods agreement, participating countries will 
eliminate substantially tariffs and non-tariff barriers for all products traded. 
For ASEAN+6 and China, the schedule for the bulk of the goods subject to 
tariff elimination is before 2010. Therefore, tariffs between China and old 
ASEAN members will be reduced to zero on all commodities that are not 
included in the EHP.

As for the newer ASEAN members, they have five additional years (until 
2015) to remove all import tariff lines, including tariffs on commodities listed 
in the EHP. Therefore, in this simulation, we assume newer ASEAN members 
will make no liberalisation except for implementing their commitments in 
the EHP, but their exports to China will face zero import tariffs.

Comparison of the simulation results with those for the first stage 
of the EHP will help us understand the impacts of the second stage of 
liberalisation.
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Simulation results and explanations 

In this section, we present the economic impacts of the EHP during 2004–06 
and the full implementation of the ACFTA for other commodities during 
2006–10 separately. Some of the economic forces underlying the impacts 
are analysed.

The economic impacts of the EHP

The welfare effects of the EHP are presented in Table 13.3, and the 
participant countries capture the benefits. The ASEAN+5 countries are 
the biggest winners in terms of the absolute increase in social welfare 
(US$56.55 million). Newer ASEAN members are next, with welfare increasing 
by US$25.8 million. The newer ASEAN members are, however, the biggest 
winners in relative terms. China’s welfare increase is modest at US$13.65 
million. As for other regions,10 their total welfare declines by US$77.03 
million because of trade diversion effects. As a whole, global welfare rises 
by US$18.97 million.

The returns to primary inputs—that is, land, capital and labour—increase 
in all the EHP countries. As trade liberalisation through the EHP promotes 
production in all countries, the demand for primary factors increases. 
Therefore, the price of primary factors rises in the new equilibrium under 
the assumption of the fixed supply of primary factors. The price of land 
increases by 0.029 per cent in China, by 0.71 per cent in ASEAN+5 and by 
1.57 per cent in the newer ASEAN members. As relatively more unskilled 
labour is employed in the agricultural sector, the wage increases of unskilled 
labour are greater than for skilled labour in EHP countries. The returns to 
primary factors fall in other regions.

Trade increases in all of the ACFTA signatory countries. As shown in 
Table 13.4, total exports and imports increase in China by US$276 million 
and US$297 million respectively, by US$121 million and US$83 million in 
ASEAN+5 and by US$59 million and US$49 million in new ASEAN member 
countries. In aggregate, the EHP increases global exports (or imports) by 
US$286 million. Moreover, the exports and imports of the commodities 
listed in the EHP increase in all ACFTA signatory countries and their growth 
rates are larger than those of other commodities. 
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There are trade diversion effects for non-member regions. This can 
be seen more clearly in Table 13.5, which shows the changes in bilateral 
trade flows associated with the EHP. China’s exports to ASEAN increase 
by US$317 million but its exports to other regions fall by US$41 million; as 
a result, China’s total exports increase by US$276 million. China’s imports 
increase by US$297 million, of which those from ASEAN increase by US$592 
million; but China’s imports from other regions decline by US$296 million. 
The changes in exports and imports with ASEAN also reflect the importance 
of China–ASEAN trade. The exports of other regions to China and ASEAN+5 
decline by US$350 million. Although exports from other regions to new 
ASEAN member countries increase only marginally (by US$4 million), the 
total exports of other regions fall by US$169 million.

In general, the output prices of commodities in ACFTA signatory 
countries rise because of the increasing cost of production. As the standard 
GTAP model assumes perfect competition in markets, firms have zero 
profits and the output price is equal to the production cost. Therefore, the 
rising prices of primary input factors pull up the output prices. As shown 
in Table 13.6, prices increase in all the participant countries; however, in 
China, output prices for processed food, fish, textiles and apparel decline 
marginally. This is mainly because the tariff reductions lower the import 
prices of fruits and vegetables, pork and poultry products, which are the 

Table 13.3	 The macro impacts of the EHP

	 China	 Old ASEAN	 New ASEAN	 Other regions
EV (US$ million)	 13.65	 56.55	 25.80	 -77.03
EV/GNP (%) 	 0.001	 0.012	 0.021	 0.000
GDP (%)	 0.000	 0.031	 0.079	 -0.002
GDP price (%)	 -0.001	 0.030	 0.078	 -0.002
Price of land (%) 	 0.029	 0.706	 1.570	 -0.030
Wages of unskilled labour (%) 	 0.012	 0.040	 0.063	 -0.002
Wages of skilled labour (%) 	 0.011	 0.007	 0.021	 -0.001
Price of capital (%) 	 0.010	 0.009	 0.019	 -0.001

Note: EV - Equivalent variation 
Source: Results of author’s simulation.
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Table 13.4 The impact of the EHP on imports and exports

	 Percentage change in exports 	 Percentage change in imports 
	 China	 Old	 New	 Other	 China	 Old	 New	 Other 
		  ASEAN	 ASEAN 	 regions		  ASEAN	 ASEAN 	 regions
Rice	 0.35	 -0.27	 -0.73	 0.12	 -0.58	 0.12	 2.50	 -0.03
Wheat	 0.00	 0.00	 0.00	 -0.01	 0.00	 0.00	 0.00	 -0.01
Coarse grain	 0.00	 0.00	 -4.76	 0.01	 0.14	 0.34	 0.00	 -0.01
Vegetables and fruits	 4.13	 3.26	 11.04	 -0.14	 10.01	 2.09	 16.81	 -0.02
Oil seeds	 0.00	 0.00	 -1.56	 0.02	 0.03	 0.12	 0.00	 0.00
Sugar	 0.00	 0.00	 0.00	 0.03	 0.00	 0.15	 0.00	 0.00
Cotton	 0.00	 0.00	 0.00	 0.02	 0.11	 0.00	 0.00	 -0.01
Vegetable oil	 0.72	 -0.08	 0.00	 0.02	 -0.16	 0.00	 0.00	 -0.01
Other crops	 6.65	 0.92	 2.03	 -0.23	 4.38	 1.49	 11.36	 -0.04
Cattle and mutton	 1.11	 3.23	 0.00	 -0.01	 0.18	 0.17	 0.00	 -0.01
Pork and poultry	 3.01	 9.50	 6.45	 -0.42	 3.76	 5.38	 1.11	 -0.02
Milk	 0.00	 0.97	 0.00	 -0.01	 0.41	 0.06	 0.30	 -0.01
Fish	 0.16	 0.31	 1.33	 -0.03	 1.14	 0.00	 0.00	 -0.01
Processed food	 0.10	 -0.05	 -0.29	 0.00	 -0.05	 0.10	 0.14	 0.00
Textiles and apparel	 0.03	 -0.02	 -0.16	 -0.01	 -0.01	 -0.01	 0.00	 0.00
Other industries	 -0.03	 -0.05	 -0.10	 0.00	 0.01	 -0.02	 0.05	 0.00
									       
	 Change in exports (US$ million)	 Change in imports (US$ million)
	 China	 Old	 New	 Other	 China	 Old	 New	 Other 
		  ASEAN	 ASEAN 	 regions		  ASEAN	 ASEAN 	 regions
Rice	 2	 -5	 -5	 6	 -1	 1	 1	 -2
Wheat	 0	 0	 0	 -1	 0	 0	 0	 -1
Coarse grain	 0	 0	 -1	 1	 1	 2	 0	 -2
Vegetables and fruits	 78	 51	 72	 -62	 99	 27	 20	 -7
Oil seeds	 0	 0	 -1	 3	 2	 1	 0	 0
Sugar	 0	 0	 0	 2	 0	 1	 0	 0
Cotton	 0	 0	 0	 2	 2	 0	 0	 -1
Vegetable oil	 1	 -4	 0	 2	 -1	 0	 0	 -1
Other crops	 89	 56	 16	 -75	 58	 32	 10	 -16
Cattle and mutton	 1	 2	 0	 -2	 1	 1	 0	 -2
Pork and poultry	 141	 206	 6	 -175	 118	 65	 1	 -8
Milk	 0	 4	 0	 -2	 2	 1	 1	 -2
Fish	 1	 2	 1	 -2	 1	 0	 0	 -1
Processed food	 7	 -7	 -5	 6	 -2	 7	 2	 -6
Textiles and apparel	 47	 -5	 -12	 -40	 -4	 -1	 0	 -6
Other industries	 -88	 -175	 -13	 168	 21	 -56	 15	 -88
Total	 276	 121	 59	 -170	 297	 83	 49	 -143

Source: Results of authors’ simulation.
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important intermediate inputs of processed food. Therefore, because the 
cost reduction on intermediate inputs is dominant, the combined effects 
of the EHP reduce the production costs of these commodities in China.

The changes in production reflect the combined changes in sectoral 
exports and imports and domestic consumption resulting from the 
removal of trade barriers. The driving force underlying such change is the 
comparative advantage in each region. It is clear that the EHP will shift 
the primary input factors into the agricultural sectors experiencing tariff 
reductions. As shown in Table 13.6, all the industrial and other agricultural 
sectors without tariff reductions will shrink in ASEAN. It is, however, a 
little different for China. The production of processed food, textiles and 
apparel expands marginally due to enhanced competitiveness arising from 
their falling output price.

Increases in the output of the commodities listed in the EHP are not, 
however, assured. Two factors will determine changes in production: the 
first is competition from China’s trading partners. Taking vegetables and 
fruits in China, for example, although production will increase by 0.3 per 
cent due to ASEAN’s import tariff reduction, the increasing competition 
induced by China’s tariff reduction will reduce production by 0.4 per cent. 
Therefore, the total effect on China’s production of vegetables and fruits 
is a decline of 1 per cent. The second factor is competition among sectors 
for limited resources. If more production factors are drawn into sectors 
experiencing strong expansion, the production of other sectors could 
be undermined. Taking the milk sector in China, for example, as ASEAN 

Table 13.5	 Changes in bilateral trade flows (US$ million)

	 China	 Old ASEAN	 New ASEAN	 Other regions	 Exports
China		  266	 51	 -41	 276
Old ASEAN	 465	 -118	 -6	 -220	 121
New ASEAN	 127	 -12	 0	 -58	 59
Other regions	 -296	 -54	 4	 176	 -169
Imports	 297	 83	 49	 -143	

Source: Results of authors’ simulation.
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Table 13.6	 Changes in supply price and output by the EHP (per cent)

	 Contribution to output by
	 Supply 	 Output	 China	 Old ASEAN	 New ASEAN
	 price		  Tariff	 Tariff 	 Tariff
			   reduction	 reduction	 reduction
China					   

Vegetables and fruits	 0.01	 -0.01	 -0.04	 0.02	 0.01
Other crops	 0.28	 0.74	 -0.82	 1.29	 0.27
Cattle and mutton	 0.01	 0.02	 0.03	 -0.02	 0.00
Pork and poultry	 0.01	 0.01	 -0.07	 0.08	 0.00
Milk	 0.00	 -0.03	 0.00	 -0.02	 -0.01
Fish	 -0.01	 0.01	 0.00	 0.01	 0.00
Processed food	 -0.04	 0.03	 0.03	 0.00	 0.00
Textiles and apparel	 -0.01	 0.03	 0.06	 -0.03	 -0.01
Other agricultural products	 0.01	 0.02	 0.01	 0.01	 0.00
Other industries	 0.00	 -0.01	 0.00	 -0.01	 0.00

Old ASEAN					   
Vegetables and fruits	 0.31	 0.11	 0.25	 -0.11	 -0.03
Other crops	 0.30	 0.09	 0.18	 -0.09	 0.00
Cattle and mutton	 0.04	 0.02	 -0.01	 0.03	 0.00
Pork and poultry	 0.26	 0.82	 1.16	 -0.34	 0.01
Milk	 0.05	 0.23	 0.16	 0.07	 0.00
Fish	 0.01	 0.02	 0.02	 0.00	 0.00
Processed food	 0.04	 -0.01	 -0.05	 0.04	 0.00
Textiles and apparel	 0.00	 -0.01	 -0.11	 0.10	 0.00
Other agricultural products	 0.11	 -0.04	 -0.07	 0.03	 0.00
Other industries 	 0.01	 -0.03	 -0.03	 0.01	 0.00

New ASEAN					   
Vegetables and fruits	 1.37	 1.04	 1.32	 -0.01	 -0.27
Other crops	 0.52	 0.04	 0.09	 -0.01	 -0.05
Cattle and mutton	 0.17	 -0.07	 -0.09	 0.00	 0.02
Pork and poultry	 0.27	 0.11	 0.11	 -0.04	 0.04
Milk	 0.10	 -0.08	 -0.11	 0.00	 0.04
Fish	 0.01	 0.01	 0.00	 0.00	 0.01
Processed food	 0.12	 -0.10	 -0.13	 -0.01	 0.04
Textiles and apparel	 0.02	 -0.10	 -0.15	 0.01	 0.03
Other agricultural products	 0.29	 -0.15	 -0.18	 -0.01	 0.04
Other industries	 0.03	 -0.02	 -0.03	 0.00	 0.00

Source: Results of authors’ simulation.
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tariff reductions will promote production in some sectors quite strongly, 
production factors will be drawn away from the milk sector; as a result, 
the production of milk will fall by 0.03 per cent due to the relocation of 
production factors.

The economic impacts of the full implementation of the ACFTA

The macro effects of the full implementation of the ACFTA are much 
larger than those of the EHP. The increases in real GDP and social welfare 
in the ACFTA signatories are much larger than those in the EHP (Table 
13.7). Welfare in all ACFTA signatories increases by US$1.8 billion, with 
US$451 million in China, US$1.25 billion in ASEAN+5 and US$92 million in 
the new ASEAN members. ASEAN+5 is the largest beneficiary in absolute 
and relative terms. The negative impacts on the rest of the world are also 
more significant than those of the EHP. The social welfare of other regions 
declines by US$1.9 billion. The global welfare loss due to the creation of 
the ASEAN–China Free Trade Area is US$115 million.

The impacts on the returns to primary factors in ACFTA signatories 
are substantial. As shown in Table 13.7, all the returns to primary factors 
increase in China and in the new ASEAN members. As for ASEAN+5, returns 
to labour and capital increase while returns to land decline. Land is the 
sluggish factor in the GTAP model, so its price can vary across sectors 
(Hertel 1997). The land prices reported in Table 13.7 reflect the aggregate 
effects of policy changes on land use. Because the non-agricultural sectors 
in ASEAN+5 grow so strongly and draw labour and capital away from 
agricultural sectors, the demand for land declines. As a result, land prices 
drop after the full implementation of the ACFTA. The returns to primary 
factors in the other regions decline marginally.

The results indicate that there will be trade gains for all ACFTA 
signatories. Trade creation will easily offset trade diversion. As shown in 
Tables 13.8 and 13.9, total exports and imports increase by US$6.5 billion 
and US$6.8 billion, respectively, for China, by US$4.7 billion and US$4.9 
billion for ASEAN+5 and by US$153 million and US$203 million for the new 
ASEAN members. As a whole, the implementation of the ACFTA by 2010 
will promote global exports of US$8.2 billion.

The effects on exports and imports vary remarkably across sectors. While 
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there are declines in cattle and mutton, pork and poultry, manufacturing 
and services, exports of other commodities from China increase. As shown 
in Table 13.8, the most significant growth in absolute terms is in electronic 
products in the industrial sector and in processed food in the agricultural 
sector. Although the growth of sugar in China is very impressive, its increase 
in absolute terms is limited as its initial export value is very small. As 
for ASEAN+5 and the new ASEAN members, exports of natural resource-
related industrial products in the industrial sector and vegetable oils in 
the agricultural sector increase most significantly in absolute terms. The 
growth in the export of sugar is also quite remarkable—in ASEAN+5 and in 
the new ASEAN members.

Imports also rise among the ACFTA signatories. China’s imports of sugar 
and vegetable oil rise significantly, increasing by 10.5 per cent (US$40 million) 
and 28.5 per cent (US$174 million) respectively. As China does not have 
comparative advantage in these two agricultural commodities, its imports of 
vegetable oils (mainly palm oil) from ASEAN have risen dramatically in recent 
years. The elimination of import tariffs will further stimulate the importation 
of vegetable oil from ASEAN. China’s imports of natural resource-related 
industrial products, electronics and metal and machinery also increase 
significantly. The increase in these three commodities accounts for 85.5 per 

Table 13.7	 The macro effects of the implementation of the ACFTA, up 
to 2010

	 China	 Old ASEAN	 New ASEAN	 Other regions
EV (US$ million)	 451	 1,254	 92	 -1,912
EV/GNP (%) 	 0.025	 0.244	 0.062	 -0.006
GDP (%)	 0.141	 0.610	 0.351	 0.034
GDP price (%)	 0.136	 0.576	 0.338	 -0.033
Price of land (%) 	 0.200	 -0.071	 0.156	 0.001
Wages of unskilled labour (%) 	 0.288	 0.877	 0.310	 -0.002
Wages of skilled labour (%) 	 0.311	 0.848	 0.317	 -0.001
Price of capital (%) 	 0.306	 0.889	 0.333	 -0.001

Note: EV - Equivalent variation 
Source: Results of authors’ simulation.



391

The economic impact of the ASEAN–China Free Trade Area

cent of the total increase in imports of industrial products.
For ASEAN+5, among agricultural products, imports of processed food 

increase most significantly (by 2.83 per cent or US$212 million). Imports of all 
industrial products increase, with the highest growth rate of 6.75 per cent 
(US$683 million) in textiles and apparel, and the largest increase in value of 
US$1.05 billion in metal and machinery (a 1.98 per cent increase). Because 
the new ASEAN members will continue to implement the tariff reduction 

Table 13.8	 Impacts on exports after implementation of the ACFTA, up 
to 2010

	 Change in exports (US$ million)	 Percentage change in exports 
	 China	 Old	 New	 Other	 China	 Old	 New	 Other 
		  ASEAN	 ASEAN 	 regions		  ASEAN	 ASEAN 	 regions
Rice	 6	 -14	 3	 21	 1.15	 -0.77	 0.40	 0.42
Wheat	 2	 0	 0	 -9	 6.61	 -0.70	 1.24	 -0.06
Coarse grain	 2	 0	 0	 3	 0.49	 -0.33	 -0.23	 0.02
Vegetables and fruits	 6	 -13	 0	 19	 0.34	 -0.73	 -0.04	 0.04
Oil seeds	 8	 -1	 0	 -18	 2.68	 -0.90	 -0.57	 -0.09
Sugar	 12	 81	 3	 -43	 64.51	 12.33	 11.55	 -0.55
Cotton	 2	 2	 2	 -4	 0.84	 2.92	 14.34	 -0.03
Vegetable oil	 4	 102	 18	 51	 2.43	 2.29	 83.90	 0.45
Other crops	 3	 -34	 1	 34	 0.25	 -0.55	 0.07	 0.10
Cattle and mutton	 -1	 -2	 0	 3	 -0.75	 -2.75	 0.04	 0.01
Pork and poultry	 -37	 -43	 -1	 85	 -0.70	 -2.03	 -0.81	 0.20
Milk	 0	 -8	 0	 9	 0.77	 -1.57	 -1.02	 0.03
Fish	 0	 0	 0	 4	 0.06	 0.01	 -0.06	 0.06
Processed food	 474	 -22	 8	 -193	 6.21	 -0.16	 0.46	 -0.11
Natural resources	 48	 -273	 -11	 696	 2.63	 -1.45	 -0.19	 0.20
Textiles and apparel	 642	 478	 -59	 -84	 0.38	 2.14	 -0.71	 -0.03
Natural industry	 708	 2,736	 200	 -1,297	 1.18	 4.59	 9.50	 -0.12
Metal and machinery	 1,489	 1,522	 -16	 -1,198	 1.27	 2.79	 -0.90	 -0.09
Transportation	 550	 9	 -3	 -362	 3.91	 0.11	 -1.38	 -0.05
Electronics	 2,723	 1,309	 33	 -2,429	 2.06	 0.75	 5.93	 -0.42
Manufactures	 -48	 28	 4	 135	 -0.08	 0.35	 0.64	 0.10
Services	 -132	 -1142	 -28	 1,462	 -0.52	 -1.74	 -0.80	 0.11
Total	 6,463	 4,717	 153	 -3,115	 1.08	 1.06	 0.56	 -0.05

Source: Results of authors’ simulation.
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schedule for the commodities listed in the EHP during 2006–10, imports 
of these agricultural commodities increase more than imports of other 
commodities. As there is no liberalisation in industrial sectors, the import 
growth of industrial products in the new ASEAN members is very small.

There is significant trade diversion from the non-member regions during 
the full implementation of the ACFTA. China’s exports to ASEAN+5 and the 
new ASEAN members increase by 35.6 per cent (US$8.8 billion) and 0.9 per 

Table 13.9	 Impacts on imports of the implementation of the ACFTA, up 
to 2010

	 Change in imports (US$ million)	 Percentage change in imports 
	 China	 Old	 New	 Other	 China	 Old	 New	 Other 
		  ASEAN	 ASEAN 	 regions		  ASEAN	 ASEAN 	 regions
Rice	 7	 16	 0	 -7	 3.26	 1.54	 0.44	 -0.09
Wheat	 2	 -8	 0	 -2	 0.45	 -0.61	 0.02	 -0.01
Coarse grain	 2	 2	 0	 0	 0.28	 0.36	 0.27	 0.00
Vegetables and fruits	 4	 8	 7	 -9	 0.31	 0.60	 4.45	 -0.02
Oil seeds	 -21	 8	 0	 3	 -0.28	 0.89	 1.07	 0.02
Sugar	 40	 15	 0	 -2	 10.52	 2.17	 0.33	 -0.02
Cotton	 6	 -4	 0	 -1	 0.32	 -0.34	 0.41	 -0.01
Vegetable oil	 174	 10	 1	 -10	 28.45	 1.93	 0.53	 -0.06
Other crops	 3	 5	 8	 -12	 0.18	 0.21	 6.75	 -0.03
Cattle and mutton	 2	 7	 0	 -9	 0.42	 1.17	 1.04	 -0.03
Pork and poultry	 16	 13	 3	 -26	 0.41	 0.93	 2.55	 -0.06
Milk	 2	 6	 1	 -8	 0.35	 0.32	 0.40	 -0.03
Fish	 0	 1	 0	 3	 0.10	 0.30	 1.54	 0.04
Processed food	 116	 212	 6	 -67	 2.25	 2.83	 0.28	 -0.04
Natural resources	 40	 356	 1	 63	 0.15	 2.27	 1.01	 0.02
Textiles and apparel	 601	 683	 8	 -314	 1.81	 6.75	 0.27	 -0.07
Natural industry	 1,978	 785	 36	 -452	 3.08	 1.76	 0.53	 -0.04
Metal and machinery	 1,641	 1,048	 26	 -919	 1.90	 1.35	 0.38	 -0.07
Transportation	 179	 264	 11	 -260	 0.98	 1.39	 0.45	 -0.04
Electronics	 1,691	 699	 13	 -766	 2.20	 0.68	 0.78	 -0.11
Manufactures	 123	 155	 3	 -161	 3.53	 3.00	 0.65	 -0.08
Services	 238	 662	 79	 -819	 0.36	 1.15	 0.56	 -0.06
Total	 6,845	 4,944	 203	 -3,773	 1.71	 1.40	 0.52	 -0.06

Source: Results of authors’ simulation.
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cent (US$44 million), respectively (Table 13.10). In contrast, China’s exports 
to other regions decline by 0.4 per cent (US$2.4 billion). The same pattern 
occurs in ASEAN+5 and the new ASEAN countries, even with the reduction 
in trade among ASEAN members. As for the other regions, exports to China 
and ASEAN+5 fall by 0.9 per cent (US$5.2 billion) and by 0.5 per cent (US$1.6 
billion), respectively. Exports to the new ASEAN members, however, and 
to the other regions (individually) rise by 1 per cent (US$201 million) and 
0.1 per cent (US$3.5 billion) respectively. Overall, exports of the rest of 
the world decline by 0.1 per cent (US$3.1 billion).

Table 13.11 shows the changes in supply prices and output in China. 
Except for sugar, vegetable oil and electronics, supply prices rise due to 
the increasing costs of the primary factors. Because land is the sluggish 
factor, land rents in the sugar and vegetable oil sectors in China fall 
because of the dramatic decline in the production and prices of sugar 
and vegetable oil caused by the large imports of these commodities from 
ASEAN. The price decline in electronics is caused by the cost reduction 
of the intermediate inputs more than offsetting the increases in prices 
of the primary factors. The elimination of import tariffs will reduce the 

Table 13.10	 Changes in bilateral trade after the implementation of the 
ACFTA, up to 2010

	 China	 ASEAN+5	 New ASEAN	 Other regions	 Exports
Value (US$ million, in world prices)

China	 0	 8,800	 44	 -2,380	 6,463
Old ASEAN	 11,539	 -2,147	 -42	 -4,632	 4,717
New ASEAN	 465	 -97	 0	 -215	 153
Other regions	 -5,159	 -1,611	 201	 3,454	 -3,115
Imports	 6,845	 4,944	 203	 -3,773	

Percentage 					   
China		  35.6	 0.9	 -0.4	 1.1
Old ASEAN	 41.4	 -2.7	 -1.0	 -1.7	 1.4
New ASEAN	 9.6	 -1.0	 0	 0.8	 0.4
Other regions	 -0.9	 -0.5	 1	 0.1	 -0.1
Imports	 1.7	 1.4	 0.5	 -0.1	

Source: Results of authors’ simulation.
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import prices of finished and semi-finished products of electronics from 
ASEAN. Imported semi-finished electronic products account for a significant 
share of the total production cost of electronics. As a result, the prices of 
electronics in China fall.

In China, the ACFTA will promote the production and increase the 
output of rice, vegetables and fruits, processed foods and fish in the 
agricultural sector and metal and machinery, transportation and electronics 
in the industrial sector (Table 13.11). In order to distinguish between the 
effects of trade liberalisation on output in agriculture and industry, we 
further decompose the total impacts on output into three sources: the 
contribution of tariff reductions on agricultural commodities listed in the 
EHP for the new ASEAN members; the contribution of tariff reductions on 
other agricultural commodities; and the contribution of tariff reductions 
on industrial products.

The decomposition of the total impacts on output reveals the direct 
effect of trade liberalisation and the effect of resource relocation. Taking 
the processed-food sector in China, for example, the tariff reduction in 
the agricultural sector increases its production by 0.26 per cent, but the 
liberalisation of industry draws resources out of the agricultural sector and 
reduces processed-food production by 0.03 per cent. The combined impact 
is to increase processed-food production by 0.24 per cent. As vegetables 
and fruits are the most important intermediate inputs of the processed-food 
industry, the increase in output of the processed-food sector promotes the 
production of vegetables and fruits.11

China’s huge domestic market will provide great opportunities for ASEAN 
countries, but the effects on output will be determined by their comparative 
advantages and by competition among sectors. As Table 13.12 shows, the 
supply prices of all commodities in ASEAN+5 rise; however, this is not the 
case for output. In agricultural sectors, the output of sugar and vegetable 
oil increases but other agricultural sectors shrink. In the industrial sector, 
the output of natural resource-related industry, electronics and metal 
and machinery increases but the others decline. The full implementation 
of the ACFTA should, therefore, help ASEAN+5 members to exploit their 
comparative advantages.

According to the ACFTA, the new ASEAN members will have a transitional 
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period beyond 2010 to eliminate most import tariffs, but they will continue 
to reduce the tariff lines on commodities listed in the EHP until 2010. 
For commodities not listed in the EHP, the new ASEAN members will 
enjoy the opportunities of reduced tariffs in China’s market without any 
liberalisation on their part before 2010. As shown in Table 13.13, the tariff 
reductions on the commodities in the EHP reduce the production of those 
agricultural commodities, except for fish, in the new ASEAN members. 

Table 13.11	 Changes in China in supply prices and output from the 
implementation of the ACFTA, up to 2010

	 Contribution to output by
	 Supply 	 Output	 Tariff	 Tariff 	 Tariff
	 price		  reductions	 reductions	 reductions
			   from EHP	 in agriculture	 in industry
Rice	 0.216	 0.002	 0.000	 0.023	 -0.021
Wheat	 0.160	 -0.026	 0.000	 0.042	 -0.068
Coarse grain	 0.166	 -0.058	 0.000	 0.009	 -0.068
Vegetables and fruits	 0.240	 0.032	 0.003	 0.058	 -0.029
Oil seeds	 0.109	 -0.332	 -0.002	 -0.203	 -0.127
Sugar	 -0.139	 -1.778	 -0.002	 -1.710	 -0.067
Cotton	 0.105	 -0.173	 -0.004	 -0.030	 -0.139
Vegetable oil	 -0.039	 -2.968	 -0.001	 -3.107	 0.140
Other crops	 0.205	 -0.099	 0.198	 -0.051	 -0.246
Cattle and mutton	 0.190	 -0.126	 -0.001	 -0.010	 -0.115
Pork and poultry	 0.200	 -0.074	 0.001	 -0.013	 -0.062
Milk	 0.179	 -0.133	 0.011	 -0.003	 -0.141
Fish	 0.080	 0.009	 0.001	 -0.013	 0.021
Processed food	 0.171	 0.236	 -0.001	 0.262	 -0.025
Natural resources	 0.086	 -0.121	 -0.001	 -0.005	 -0.115
Textiles and apparel	 0.152	 -0.113	 -0.003	 -0.021	 -0.090
Natural industry	 0.117	 -0.262	 -0.001	 -0.007	 -0.255
Metal and machinery	 0.129	 0.017	 -0.001	 -0.015	 0.033
Transportation	 0.138	 0.473	 -0.001	 -0.009	 0.482
Electronics	 -0.097	 0.912	 -0.001	 -0.022	 0.935
Manufactures	 0.162	 -0.219	 -0.001	 -0.019	 -0.198
Services	 0.193	 0.022	 0.000	 -0.001	 0.023

Source: Results of authors’ simulation.
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The output of vegetable oil, sugar, cotton, processed food, oil seeds and 
rice is, however, expected to increase. In the industrial sector, the output 
of natural resource-related industry, electronics, and manufactures will 
increase, but others will shrink.

Table 13.12	 Changes in ASEAN+5 in supply prices and output after the 
implementation of the ACFTA, up to 2010

	 Contribution to output by
	 Supply 	 Output	 Tariff	 Tariff 	 Tariff
	 price		  reductions	 reductions	 reductions
			   from EHP	 in agriculture	 in industry
Rice	 0.514	 -0.250	 -0.002	 -0.013	 -0.235
Wheat	 0.054	 -0.689	 0.009	 -0.086	 -0.612
Coarse grain	 0.222	 -0.473	 0.002	 -0.126	 -0.348
Vegetables and fruits	 0.464	 -0.027	 -0.011	 -0.028	 0.011
Oil seeds	 0.384	 -0.133	 0.004	 0.222	 -0.358
Sugar	 0.784	 1.037	 0.001	 1.470	 -0.434
Cotton	 0.232	 -0.405	 0.007	 0.209	 -0.621
Vegetable oil	 0.674	 0.875	 0.000	 2.177	 -1.303
Other crops	 0.198	 -0.428	 -0.001	 -0.069	 -0.358
Cattle and mutton	 0.536	 -0.199	 0.001	 0.016	 -0.216
Pork and poultry	 0.468	 -0.237	 -0.004	 0.055	 -0.288
Milk	 0.340	 -1.134	 -0.009	 0.212	 -1.337
Fish	 0.191	 -0.094	 0.000	 -0.047	 -0.047
Processed food	 0.387	 -0.647	 0.001	 -0.207	 -0.440
Natural resources	 0.296	 -0.396	 0.000	 -0.014	 -0.382
Textiles and apparel	 0.112	 -0.666	 0.002	 -0.064	 -0.603
Natural industry	 0.361	 1.670	 0.001	 -0.038	 1.707
Metal and machinery	 0.213	 1.287	 0.001	 -0.080	 1.366
Transportation	 0.268	 -0.678	 0.000	 -0.031	 -0.647
Electronics	 0.158	 0.488	 0.001	 -0.090	 0.577
Manufactures	 0.254	 -0.728	 0.000	 -0.060	 -0.669
Services 	 0.638	 -0.225	 0.000	 -0.010	 -0.215

Source: Results of authors’ simulation.
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Conclusions

This chapter assesses the economic effects of the ACFTA in its two stages 
up to 2010. The analysis is based on an improved recursive GTAP model. 
The data are based on Version 6 of the GTAP database for 2001, together 
with data derived from other sources. There are two distinguishing 
characteristics of this study. The first is that, in addition to the commitments 
in the ACFTA, the study incorporates trade liberalisation in China (China’s 

Table 13.13	 Changes in the new ASEAN members in supply prices and 
output after the implementation of the ACFTA, up to 2010

	 Contribution to output by
	 Supply 	 Output	 Tariff	 Tariff 	 Tariff
	 price		  reductions	 reductions	 reductions
			   from EHP	 in agriculture	 in industry
Rice	 0.274	 0.054	 0.018	 -0.010	 0.046
Wheat	 0.221	 -0.030	 0.386	 -0.074	 -0.342
Coarse grain	 0.225	 -0.023	 0.024	 0.040	 -0.087
Vegetables and fruits	 0.168	 -0.072	 -0.066	 -0.003	 -0.003
Oil seeds	 0.300	 0.091	 0.052	 0.107	 -0.068
Sugar	 0.365	 0.394	 0.007	 0.364	 0.023
Cotton	 0.693	 0.676	 0.046	 0.989	 -0.359
Vegetable oil	 0.307	 3.560	 0.005	 3.264	 0.291
Other crops	 0.036	 -0.275	 -0.083	 -0.039	 -0.153
Cattle and mutton	 0.271	 -0.030	 0.003	 -0.008	 -0.024
Pork and poultry	 0.242	 -0.022	 -0.030	 -0.002	 0.010
Milk	 0.233	 -0.319	 -0.012	 -0.069	 -0.238
Fish	 0.279	 0.048	 -0.001	 0.035	 0.014
Processed food	 0.262	 0.073	 0.016	 0.139	 -0.082
Natural resources	 0.222	 -0.063	 0.000	 -0.035	 -0.029
Textiles and apparel	 0.234	 -0.595	 0.021	 -0.094	 -0.521
Natural industry	 0.250	 1.019	 0.012	 -0.031	 1.038
Metal and machinery	 0.255	 -0.537	 0.001	 -0.067	 -0.472
Transportation	 0.281	 -0.130	 0.000	 -0.014	 -0.116
Electronics	 0.249	 0.541	 0.001	 -0.043	 0.584
Manufactures	 0.245	 0.002	 0.030	 -0.032	 0.004
Services	 0.294	 -0.015	 0.000	 -0.002	 -0.013

Source: Results of authors’ simulation.
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WTO commitments) and trade liberalisation in ASEAN (ASEAN free trade 
commitments). The second is that we have separated and explored the 
different effects of the two-stage implementation of the ACFTA. The 
following are the key findings of the study.

All member countries will gain from the ACFTA: it will increase social 
welfare and promote real GDP in the EHP phase from 2004–06 and in the fuller 
implementation during 2006–10. As the EHP includes only a small package 
of agricultural commodities, the gains during the fuller implementation of 
the ACFTA will be much larger in all member countries.

There is a large trade creation effect among the ACFTA signatories; 
their total exports will increase. A trade diversion effect is, however, 
also apparent. Trade between ACFTA signatories and other regions can 
be expected to decline due to the creation of the agreement. Because 
the trade creation effect is much larger than the trade diversion effect, 
global trade will be increased by the ACFTA, especially in the fuller 
implementation stage of the agreement.

The ACFTA will bring about substantial structural changes in China and 
in ASEAN countries. Trade liberalisation will improve the exploitation of 
comparative advantages in ACFTA signatories. The structural changes will 
take place in the agricultural and industrial sectors. Our results also show 
that the different policy arrangements stemming from the two-stage trade 
liberalisation will have different impacts on the shifts in economic structure 
during the process of implementation.

The rest of the world will have to face the challenges brought about 
by the ACFTA. Because the agreement will enhance the competitiveness 
of China and ASEAN in each other’s markets, exports from non-member 
countries will be substituted. Social welfare and real GDP will decline in 
the non-member countries as a result of the creation of the ACFTA.

The results provide some useful insights into the impacts of the ACFTA 
on trade and economic relations between China and ASEAN; however, some 
limitations of the exercise should be mentioned. First, as many studies 
have observed, there are serious disguised unemployment problems in 
agricultural sectors. This reality is not modelled. Therefore, instead of the 
increases in wages the ACFTA gives rise to in the simulations, it is more 
likely that the ACFTA will create job opportunities. If we take this factor 
into account, China’s gain from the agreement could be much larger and the 
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changes in sectoral output could be different to the results of this study. 
Second, because of the lack of information about the barriers to trade in 
services, this study does not capture the impact of liberalisation in the 
services sectors. Finally, no allowance has been made for possible increases 
in capital formation and improvements in productivity that the ACFTA could 
engender. It is possible that the dynamic growth and productivity gains of 
the ACFTA could turn out to be very significant.

Notes

1	 The ACFTA will be established in 2010 for ASEAN+6 and China; it will include the newer 
ASEAN member states of Cambodia, Laos, Myanmar and Vietnam after 2015.

2	 This schedule holds for China, Brunei, Singapore, Thailand, Malaysia and Indonesia. 
Cambodia, Vietnam, Myanmar and Laos will complete their EHP in 2010. The Philippines 
has not concluded its negotiations.

3	 A more complete description of the terms of China’s WTO accession is available from 
http://www.wto.org/english/news_e/pres01_e/pr243_e.htm

4	 In this study, all import tariffs—by commodity and country—are calculated by this 
method.

5	 Despite its status as a developing country, China’s de minimis exemption for product-specific 
support is only 8.5 per cent of the value of production of each agricultural product. In 
comparison, a 10 per cent rate has been agreed with other developing countries.

6	 These products include rice, wheat, maize, edible oils, sugar, cotton and wool.
7	 The full name for the amending protocol is the Protocol to Amend the Agreement on 

the Common Effective Preferential Tariff (CEPT) Scheme for the ASEAN Free Trade Area 
(AFTA) for the Elimination of Import Duties. The agreement can be downloaded from 
http://www.aseansec.org/14183.htm

8	 Member states—except Cambodia, Laos, Myanmar and Vietnam—will eliminate all other 
non-tariff barriers on sensitive and highly sensitive products by 1 January 2010. Vietnam 
will eliminate all other non-tariff barriers on sensitive products by 1 January 2013, Laos 
and Myanmar by 1 January 2015 and Cambodia by 1 January 2017.

9	 The deadlines for eliminating tariffs on commodities listed in the EHP vary among the 
newer ASEAN members: Vietnam before 1 January 2008; Laos and Myanmar before 1 
January 2009; and Cambodia before 1 January 2010.

10	 We focus mainly on the effects of the ACFTA on China and ASEAN countries. For other 
countries, we present only the total effects on the rest of the world (other regions).

11	 As the GTAP model adopts the Leontief technology, an output increase in a sector 
promotes its demand for intermediate inputs by the same proportion.

12	 As the GTAP Version 6 database has no detailed information on Brunei, only the other 
five members are included as representative of the original ASEAN members. 
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Appendix

Table A13.1	 Tariff rates in China for its WTO accession, 2001–2010  
(per cent)

	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010
Rice	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00
Wheat	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00	 1.00
Coarse grain	 2.97	 2.97	 2.97	 2.97	 2.97	 2.97	 2.97	 2.97	 2.97	 2.97
Vegetables and fruits	 19.13	 15.95	 13.76	 11.57	 11.40	 11.40	 11.40	 11.40	 11.40	 11.40
Oil seeds	 3.20	 3.20	 3.20	 3.20	 3.20	 3.20	 3.20	 3.20	 3.20	 3.20
Sugar	 19.07	 19.07	 19.07	 19.07	 19.07	 19.07	 19.07	 19.07	 19.07	 19.07
Cotton	 1.24	 1.24	 1.24	 1.24	 1.24	 1.24	 1.24	 1.24	 1.24	 1.24
Vegetable oil	 11.79	 11.44	 11.08	 10.75	 10.70	 10.61	 10.61	 10.61	 10.61	 10.61
Other crops	 20.11	 16.29	 12.52	 8.77	 8.74	 8.72	 8.72	 8.72	 8.72	 8.72
Cattle and mutton	 13.09	 12.05	 11.02	 9.99	 9.99	 9.99	 9.99	 9.99	 9.99	 9.99
Pork and poultry	 10.96	 10.13	 9.33	 8.53	 8.53	 8.53	 8.53	 8.53	 8.53	 8.53
Milk	 14.46	 12.92	 11.37	 9.81	 8.70	 8.70	 8.70	 8.70	 8.70	 8.70
Fish	 15.93	 14.21	 12.10	 11.15	 10.44	 10.44	 10.44	 10.44	 10.44	 10.44
Processed food	 16.89	 14.19	 11.84	 10.12	 9.80	 9.80	 9.80	 9.80	 9.80	 9.79
Natural resources	 0.38	 0.36	 0.36	 0.36	 0.36	 0.36	 0.36	 0.36	 0.36	 0.36
Textiles and apparel	 17.42	 15.00	 12.74	 10.61	 9.24	 9.24	 9.24	 9.24	 9.24	 9.23
Natural industry	 10.85	 9.44	 8.67	 8.00	 7.66	 7.38	 7.14	 6.87	 6.87	 6.87
Metal and machinery	 8.76	 7.14	 6.24	 5.75	 5.69	 5.69	 5.69	 5.69	 5.69	 5.69
Transportation	 15.03	 12.72	 11.24	 10.19	 9.19	 8.22	 8.22	 8.22	 8.22	 8.22
Electronics	 5.10	 3.89	 3.24	 3.12	 3.11	 3.11	 3.11	 3.11	 3.11	 3.11
Manufactures	 18.93	 17.63	 16.56	 15.67	 14.88	 14.88	 14.88	 14.88	 14.88	 14.88

Source: Based on the HS system tariff schedules of the protocol of China’s WTO accession 
and weighted by 2001 import data from the COMTRADE database. The tariff rates for rice, 
wheat, other grains and plant-based fibres are in-quota rates.
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Table A13.2	 Regional aggregations

 	 Description	 Original GTAP Version 6 
		  regional aggregation

China 	 Mainland China 	 Mainland China 
HK 	 Hong Kong, China 	 Hong Kong, China 
TW	 Taiwan, China 	 Taiwan, China 
JapKor 	 Japan and South Korea 	 Japan, South Korea 
ASEAN-old 	 ASEAN old members12	 Indonesia, Malaysia, the Philippines, 		
		  Thailand, Singapore 
ASEAN-new	 ASEAN new members	 Vietnam, rest of Southeast Asia
OthAsia 	 Other Asia 	 India, Bangladesh, Sri Lanka, rest of 		
		  East Asia, rest of South Asia
Australia 	 Australia and New Zealand 	 Australia 
NAFTA 	 North American Free Trade 	 Canada, United States, Mexico 
	 Agreement area
SAM 	 South and Central America 	 Central America, Caribbean, 		
		  Colombia, Peru, Venezuela, rest of 	
		  Andean Pact, Argentina, Brazil, Chile, 	
		  Uruguay, rest of South America, 
		  rest of Caribbean
EU15 	 European Union 	 Austria, Belgium, Denmark, Finland, 		
		  France, Germany, United Kingdom, 		
		  Greece, Ireland, Italy, Luxembourg, 		
		  Netherlands, Portugal, Spain, Sweden 
CEEC 	 Central European Associates  	 Hungary, Poland, Albania, Bulgaria, 		
		  Croatia, Cyprus, Czech Republic, 		
		  Malta, Romania, Slovakia, Slovenia, 		
		  Estonia, rest of Europe 
ROW 	 Rest of World 	 Switzerland, New Zealand, rest of 		
		  EFTA, Turkey, rest of Middle East, 	
		  Morocco, rest of North Africa, Malawi, 	
		  Mozambique, Tanzania, Zambia, 		
		  Zimbabwe, other southern Africa, 
		  Uganda, rest of Sub-Saharan Africa, 		
		  former Soviet Union, Botswana, rest 		
		  of SACU, Russia, rest of world 
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Table A13.3	 Sector aggregation

	 Original GTAP Version 6 sector aggregation

Rice	 Paddy rice, processed rice 
Wheat	 Wheat 
Coarse grain	 Cereals, grains nec  
Vegetables and fruits	 Vegetables, fruit, nuts
Oil seeds	 Oil seeds 
Sugar	 Sugar cane, sugar beet, sugar 
Cotton	 Plant-based fibres 
Other crops	 Crops-nec  
Vegetable oil	
Cattle and mutton	 Cattle, sheep, goats, horses and their meat 
Pork and poultry	 Animal products nec, wool, silk-worm cocoons, meat 	
	 products 
Milk	 Raw milk, dairy products 
Fish	 Fish 
Processed food	 Food products nec, beverages, tobacco products 
Natural resources	 Forestry, coal, oil, gas, minerals nec  
Textiles and apparel	 Textiles, clothing apparel, leather products 
Natural industry	 Wood products, paper products and publishing, 	
	 petroleum, coal products; chemical, rubber and plastic 		
	 products; mineral products
Metal and machinery	 Ferrous metals, metals nec, metal products, machinery 
	 and equipment nec 
Transportation	 Motor vehicles and parts, transport equipment nec 
Electronics	 Electronic equipment
Manufactures	 Manufactures nec 
Services	 Electricity, gas manufacture, distribution, water, 
	 construction, trade, transport nec, sea transport, air 
	 transport, communication, financial services nec, 
	 insurance, business services nec, recreation and other 
	 services, public administration/defence/health/education,
	 dwellings 

Note: nec - not elsewhere classified
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Table A13.4	 Adjusted own-price and income elasticities for China

	 Own-price elasticity	 Income elasticity
	 GTAP	 Adjusted	 GTAP 	 Adjusted	 2006
	 2001	 2001	 2001	 2001

Rice	 -0.08	 -0.27	 0.4	 0.04	 0.03
Wheat	 -0.07	 -0.29	 0.4	 0.06	 0.05
Coarse grain	 -0.06	 -0.26	 0.4	 -0.35	 -0.35
Vegetables and fruits	 -0.12	 -0.65	 0.4	 0.53	 0.53
Oil seeds	 -0.06	 -0.57	 0.4	 0.42	 0.41
Sugar	 -0.07	 -0.60	 0.42	 0.55	 0.5
Cotton	 -0.22	 -0.50	 1.06	 1.06	 1.06
Other crops	 -0.18	 -0.57	 0.87	 0.42	 0.41
Vegetable oil	 -0.06	 -0.65	 0.4	 0.53	 0.53
Cattle and mutton	 -0.25	 -0.78	 1.23	 0.66	 0.65
Pork and poultry	 -0.34	 -0.65	 1.23	 0.56	 0.55
Milk	 -0.25	 -0.89	 1.23	 1.05	 1.04
Fish	 -0.28	 -0.67	 1.23	 0.8	 0.79
Processed food	 -0.28	 -0.55	 0.87	 1.12	 1.04
Natural resources	 -0.26	 -0.26	 1.26	 1.26	 1.26
Textiles and apparel	 -0.29	 -0.29	 1.06	 1.06	 1.06
Natural industry	 -0.33	 -0.32	 1.25	 1.25	 1.25
Metal and machinery	 -0.29	 -0.29	 1.25	 1.25	 1.25
Transportation	 -0.28	 -0.28	 1.26	 1.26	 1.26
Electronics	 -0.28	 -0.28	 1.25	 1.25	 1.25
Manufactures	 -0.28	 -0.28	 1.25	 1.25	 1.25
Services	 -0.49	 -0.48	 1.15	 1.15	 1.15

Source: Estimated by the Centre for Chinese Agricultural Policy (CCAP). 
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Table A13.5	 Summary of tariff equivalents for China, 2001–20 

	 Import tariff equivalents (%)	 Export tariff equivalents (%)
	 GTAP	 2001	 2006	 2010	 GTAP	 2001	 2006	 2010
Rice	 1.0	 1.0	 1.0	 1.0	 0	 -9	 -5	 -3
Wheat	 1.0	 1.0	 1.0	 1.0	 0	 0	 0	 0
Coarse grain	 87.8	 3.0	 3.0	 3.0	 0	 31	 0	 0
Vegetables and fruits	 24.8	 19.1	 11.4	 11.4	 0	 -11	 -6	 -4
Oil seeds	 101.0	 3.2	 3.2	 3.2	 0	 0	 0	 0
Sugar	 18.6	 19.1	 19.1	 19.1	 0	 0	 0	 0
Cotton	 1.6	 1.2	 1.2	 1.2	 0	 14	 0	 0
Other crops	 12.8	 11.8	 10.6	 10.6	 0	 0	 0	 0
Vegetable oil	 17.0	 20.1	 8.7	 8.7	 0	 0	 0	 0
Cattle and mutton	 15.3	 13.1	 10.0	 10.0	 0	 -8	 -5	 -3
Pork and poultry	 10.6	 11.0	 8.5	 8.5	 0	 -21	 -11	 -6
Milk	 19.9	 14.5	 8.7	 8.7	 0	 0	 0	 0
Fish	 11.5	 15.9	 10.4	 10.4	 0	 -20	 -10	 -7
Processed food	 21.6	 16.9	 9.8	 9.8	 0	 -10	 -6	 0
Natural resources	 0.3	 0.4	 0.4	 0.4	 0	 0	 0	 0
Textiles and apparel	 19.4	 17.4	 9.2	 9.2	 -5	 0	 0	 0
Natural industry	 12.3	 10.9	 7.4	 6.9	 0	 0	 0	 0
Metal and machinery	 11.4	 8.8	 5.7	 5.7	 0	 0	 0	 0
Transportation	 20.5	 15.0	 8.2	 8.2	 0	 0	 0	 0
Electronics	 10.1	 5.1	 3.1	 3.1	 0	 0	 0	 0
Manufactures	 17.4	 18.9	 14.9	 14.9	 0	 0	 0	 0
Services 	 0	 19.0	 9.0	 9.0	 0	 0	 0	 0

Source: The import tariff equivalents, excluding services, were calculated by the 
authors; the estimates for services are from Tongeren, F. and Huang, J., 2004. China’s 
food economy in the early 21st century, Report, No.6.04.04, Agricultural Economics 
Research Institute (LEI), The Hague; Francois, J.F. and D. Spinanger, 2004. ‘WTO accession 
and the structure of China’s motor vehicle sector’, in D. Bhattasali, S. Li and W. Martin 
(eds), China and the WTO: accession, policy reform, and poverty reduction strategies, The 
World Bank and Oxford University Press, Washington, DC; the export tariff equivalents 
are based on the estimates by the Centre for Chinese Agricultural Policy (CCAP).
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